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ooiuan :  un  wrak,  1*.  HI 

piimplagiiiuhj<i>,118 
OoUiroaUoK   a   tilMsopa    plaoal    txoan- 


HniD'^,IM, — , — 

Haklni,  »,  sa  * 

lall  ol  a,  W7,  m,  «•,  M,  IS),  Ut 

•JamMur  orblu,  wo 

OobwhI,  Jofb^i,  If,  N 


Oompata :  asodU  Iki,  Ut 


wuohaia,  IM 
Coaroiud :  dTsaou^  IH 
■—  I8.S* 


FfslplMtloB  of  rilnr  isd,  WS 
— .*"rf«f  —Am  pktM,  t8< 
Cuprlaa  diawiiift  to  a  ndnoal  toi 

Oonl :  fasltatloB  looki  or,  II 

— -n1ii»oabl«a,ISI 

rlaatloa  pUtom  of,  10 
1  Loooaatlrq,  UL 
arror  of  aonw,  IDO 

iipip«,ag 

OoIUn ;  balilaa,  Itl 

DOTarad  wlra  fn  pitmat;  aadi,  il 
OoopUm,  Oailbla,  Sl>,  111 
" -i  '-'—- 7a,  whj  Ihaj  baa 


OnaitOB :  nuilklpla  aad  ai 


ya  aqaadnoi.  III 
talUaed  oraaaanti  tot  cr 


Cabla  ooaMBM,  lis,  171,  ni,  US,  880 
Cogaot'i  loooBMUn,  M 
OBprlg  anlahau,  1*.  *r,  81,  HI 
Oorloaltri  a.  Ml 
Oumt :  altamaUDg,  Ui 
baMarT,Sll 


ippaiitoi,  K 


OutalD,  Japt 

Oura  inia,  BmdJoT't,  SSO 

Oat-oai,  Doniaia'i  lotatj,  17 
CilUr-bT.  HardoB,  IS 


minor.  Bll 


BBnw.lH 

MltloDI,  ttn,-iBi 
Orantd«;ll.tf 
OfuosaflilH 
(;rda:Dii>ldlas,'sn 

aoBitnatloB,  u 

lamp  biaakai 


far,  11,81. 101,  117 

apokvfilp  tor.  Wl 

tiaoitaiTlag  gold  to,  87 

aniUlur  pomr  fgr,  IH 

aUlpUoaiiy  cauad  wb*^  (a,  81 

Eor  nKr,  Kid 

moton  lor,  SI,  SO,  Ut,  147 
Oinl.  dalH,  117 
OrUador :  draln-noeki,  mU-mUu,  108 

Rnsftb  ol.  m 
GjUiiden :  Mitmt  of,  l»,  3M,  WO 


iucdIbb  lro>,  tTB,  IM,  117 

DAOUS  airotlBt  pomp,  Mt 

DabllCMbaitarr,  IH 

Daop,  eontnetloa  k7,  IH,  HI, 

m,s«« 

Dampan,  ptaoo,  Wl,  111,  SIS 


Dl»|,  vqA  f«r  tte,  11>  Nl  Vf.  IH 


Daarban  obavntorT,  tba  mw,  81 
DacUBBUaB,  B,A.  and.  It,  IM 
Daaootlau  of  kaibi.  pmrrlai,  ii 
DaBoraCloi,  oriwi  pipe,  Sll 

" alnra,lt8 

■    -iq;  111,  108 
IM70 


Doalaon'i  atlat*  anl-imt,  17 

Dutrttrr ;  108 
in  Ctalna,  117 

_  tpoalliai  *Bt,  t7S 

Detail!  ol  blutaiolihfBg.  praatloal,  IS 

Daiaawr  lalnDoiBatac ,  IIS  ' 

"iTaloplar  lamp.  Sll 
iilatioB,  mlalmnBi,  111.  801 

-js,  ■<DldlBg  wbal  It.  Mi 

Dewing  of  ipaonla,  ID,  Itl 

DlHonal.attt.ISt,  1(0.410 

tM,  Uuk  Bgsraa  for  alK'ir,  IK 

"" tartsl  arliodei*,  188 

<Bda,si(,nt.  Ill,  IIT,  S40 
Battle  lap*  far  n.-jaiilag.  171 


Dl»:o(Clwborlion,tI 

DIplaidoHopa.  84,  101 
Dipping  Boedke,  151 
DlnoMir,  ui  aitrouaDil 
DIaga,  oattlBg,  M 
DlKKUni,  140.  Ill 
"' — --aa,  tnlol  In  ikle,  1 
tataatjCliTnial,  1' 
aoUon  07  banilat 
iea,aailootla.H 
-— MaaofataTB,4ll 
DlBinal  notation.  11 
Dlfen.>lertrlal>mpat. 
DlTldlsg  haal,  Ml 


.wiBgi;  aopTlDE,l»andB«adaMle,l> 

101 

Daliihlng  aadianhal.  10 

mlthlBg.  101,  IW 
DreulnoBibi,   L.  and    S.W,  oanpoa 

looo,H 
Dnam,  Kiohtcr'i,  tW,  Ml 
DtwlDg  tor  hithn  balUag,  lOS 
Br— Ingii  iBrglatl,  IM 
DFUKaTamp.  48T 

iplndlea,  IS,  170,  IDS,  814 

« tluoBgh  (Itn,  Kl 


DrtOlBg :  fia 


.  .KartlnXWa 

tbaipenlng,  177,  tsi 
apeadtol.BIt 
(amparlBg,  H,  SI,  107 
DrlTlBg :  oloek*,  eleotrlo  eontrol  to',  ID 
moehulim  (or  triayolet.  tlu,  HO,  m 

Dnga  iclintlflaBilr  aiamlned,  II 

Uniio,mpe  aol.  III,  111 

□ly:  Mttwlea,  181,  MS,  Ml.  170,  tDl,  I 


DrjlBjl  wood,  I8_ 


itilB  guuid  ptlroln 


angioBi,!! 
I}Brattoaatllt).10S 
Dart  :»1,  Sit 

In  BMW,  aatooiltlc,  KM 

■poetroaoDpla,  SW 
Dattlall,  mitaorlo.  on  the  Boon,  U 
Dfa-watan,  rtoororlBg  tl&  f xooi,  I 
Dfilag :  floas  lUk,  lis 


a.ui<[,  Bd 


101,  in,  in.  Ill,  iM,: 


rnowK 

L     1»IUL1 


iDTobLII. 


] 


INDBX. 


rButnman  vo  thi  JDrOUBH  KHGHAlHa^l 

L  Maboh  18,  laei.  J 


T. 


ButbqaikM  la  Japan,  nport  qPf  76 

Xbo&lte  platM  for  Wlnuhaxsfe,  IM 
XtotBttis :  eattar,  ihigimitt  anfto  tooli 
for,  441 

aatUDf  tiuM,  SIS 
itrioa,  * 


four,  oa  loaomotiva,  SOB 
■elipaei :  cmleoIaliBt  ■obr»  S67, 875 

of  tb«raB,449 
XMBomto  tolnM  and  itetiitiei,  addrMilo, 

6S 
BdfH  of  gUM  plateit  ronndli^r»  IM^  117 
Bdrtilofaagi,S46 
BdlaoB*!  doaU»4fapiiafaad  yhflnogiapb, 


Xek,  Tiacfar,  SS8 

-hatolQiig  la  Inrpip  S8t 
TkaMTlaff  wman, 
aa?«,ttaa,7e 
Xlootiie:  alarm aadibtU winding, mlaa for, 
m^  tS8,  MA,  08  • 

beU.  IS,  SS.  6ft,  10«,  109,  as,  170,  110, 
180,171,177.407,416 

—  fitting  np,»,lSe 
teat,  1S8,  SIS 

ekwk,  ISO.  tta,  S87. 819,  SU*  6S1 

cooking,  11 

cnmBta,  08004  of  on  homan  bodj,  77 

dooiHipeDor,  *•  yoiiafa^'*  416 

ignitioo,  446 

lady.ssi 

lampo  for  dl?on.  111 

light  for  bioyelB,  868 

—  for  dark  rooow.  111,  186 

—  ahnnt  dynasM,  491, 611,  681, 661 

—  t«o-vay  fwitab,  611 

lighting,  17.  ISl,  S8S,  16S.  864,810,  360. 
S61,  384,  417,  448,  468. 483.  618.  614, 631 

—  GofMner  drj  battery  for,  18,  SIS 

—  of  teaint,  146 

— watar-powor  for,  470 

nioton,lSl 

xaUwaf,  884, 4S8, 447,  481 

soaroh  lamp,  818 

aignaUIng  lamp,  198 

■vttoh  z^arUna*!  im 

—  Borta>an%  101 
traction,  166 
tnmvaj,  Xinoff ,  77 

vateh  Ughter,  Goat  and  Oo.1a,  411 
vlraa,  eaainga  for,  616 
BwDioal:  110, 119.449 
coatiol  f6r  driviog  olooki,  87S 
itlooi,ll7 


(omalM,  618 

OHiUaUana,  77 

miatanoe,  198 

mlti^74^683 

vDdlog.18 

-  OoaiB*a  mathod  of,  187 

viadlag,  86, 888 

vtra  reaialanae,  618 
Hactiiei^  :  adyanooa  in,  88 

ud  ether,  106, 19B,  146, 187,  S60,  S6&  408, 
44S;6S7 

ipplioatiooi  of,  18 

hniUigb7,196 

inBbelto,l66 

|M-l%btiiW  bf,  184. 816,  887,  378,  470 

Mat  from,  87, 108, 1S7 

fai  tpianiog  metal,  860 

plaae  flayod  by,  143, 171 

•hop,  lighting  bf,  177 
IlMiro-coppormg  aino,  18 
Beitio-deporiUon  of  iron,  U9 

IlMlro-gildinir:  hraaa,  610 

Ktel,  10, 66, 117 
Beetroljata  of  water,  184, 164, 879 

lU,   819.  368,  888, 384, 
397,466,481,636 

FnC  a  P.  Thompaon  on,  117, 138, 164, 
111,  144. 188, 848, 887, 411, 486, 478 
Il6elio«otiTo  power,  ooet  of,  164 
BKUo^Mlor  :  41, 180,638,  638 

■ppaatoa,  Cnrrle'i,  807 

dalaettve,  468 

menlag,S66 
Iketro-ototio  foroee,  77 
OMiotyping.  838 
Ktecnti:  qnantitalanaa  of,  888 
mpBe,4i7,488,610 
Bipiie  oifahe,  reetifleation  of ,  48 
BliSttcally  geared  wheele  on  ojolee,  61 
Inmlda,  testing,  174, 191 
laalalon,robb«r,S98 
kaaael:  on  glam,  thin,  16S,  171 

S>^468 
^«hite,361 
WA  of  the  world,  416 
ladovmeat  of  toKareh,  now  departure  in, 

79 
faergy :  and  apaee,  408 

by  the  caUe  yard,  104 
lifiat :  and  dyaamo,  877 

eemnmnd  marine,  16, 88 

coodcBiing,  880 

faalty,684 

b%liapeodTertioal,S46 

hone-povar  of ,  16« 

kotHur,BoblnBQa'a,847 

iB0del,388,631 


GieiUatfag,HP.  oL87 

parti,  proportion  of,  861 

''FBlntiyke,'*l» 

poeadiafe  140 
.iwght  01,171 
fasten,  Boyal,  171 
a«iaee:  QampbaU'k  aaBonia,a86 

«cmpooad  oteOatiag,  171 

onptfBgpaitftUikit 


tepnvtaMata  ia  rotary,  ISO 
UBdoer%  peftralaom,  411 
oUiadM^6l.l06 


BngraTioge,  remoTlng  Tamlah  frooi,  161 
Bqnatioo,  186, 817. 818, 867, 466 
Bqnatoreal,  369, 874, 614,  661 
BrtoMon'a  anbaiariBa  gon,  166 
Brror  of  aorew,  oorrooting,  600 
Bserin  lotion,  41,  69 
Bttoaries  eommittae^  report  of  Ike,  76 
Btohing  glaia,  878 

£ther :  11,  38,  106,  110,  168. 108,  987,  816, 
334.  856, 878,  4S4. 463,  6S7 

eleooioity  aad,  106»  113,  146.  187,  160, 
386,408»44S 

noneenae,  63, 169 

solphurlo,  and  water,  681   ' 
Europe,  (oreete  is,  111 
Buropean  obeerratoriaa  ani  aatronomkal 

inatromenth  S47, 460 
BTolutioQ :  break  in  mental,  is  there  a,  76 

theoriee.  moltipla  oreation  and,  66 
BzaoQlnation.  monidpal  engineera,  176 
Bxaminationi,  Board  of  Trade,  361 
Bzeoationa,  eleotrleal,  1S7 
BzegeaiB  in  eztremla,  38 
Bxeroiaing  maohine,  alaotrio,  641 
Bzhanat  pipe,  163 

Bzhibition,  mining  and  metallnrgloal,  61 
Bxpansion :  eoginea,  SO  - 

in  leries,  487,  447, 466, 488, 610 
Bzperiment :  oarioua  telei^ione,  163 

in  resonance,  801 

on  graTitatlon  of  liqaids,  807 

simple  interferenoe,  466 
Bzperimental  apparatne,  eoonomieal,  ISO 
Bxperlmentalists,  hints  for.  446, 486, 6S7 
Experiments :  eleotrioal,  6S 

Boientiflc,  165 
Bzploding  glses  eonea,  88 
Bxploston,  oarioue,  1(^  188 
Explosive  liquid,  159 
BzploiiTea  in  mines,  80 
Bzpoaore,  photo.  881.  406 
Extracta  from  herbe,  109 
Kyepieco,  Kitchener's  psnoraUe,  78 
Byea :  poxslee  for  the,  446 

rpeoks  before  the,  41 

two  poasles  for  the,  899 
Byesight,  40 


FACTS,  joggling  with,  80 
iraUe  notes  in  piano,  178 
Fan  work,  oolliery,  14 
Farri8*s  boiler  tnbe  header.  831 
Feeder,  antomatto  boiler,  866 
Feet,  troubleaome,  19 
Fernando  Po,  166 
Fertilisation  o(  seeds,  488 
Fibres :  qnarta,  78 

treating,  81 
Fieid :  magnet,  winding,  468, 489 

strengtbof,  533,  568 
Figures,  black,  en  silver  dtali,  838 
Filea,  sharpening,  140 
Films :  Parker's  photograpbie,  888 

photographic,  flexible  snpports  and,  66» 
618 

stripping,  from  gelatine  plates,  860 
Finder,  79 

Fioishtaig  leather,  407 
Firebox,  blackiag,  Sll 
Firewood,  coating  with  roiin,  668 
Firing,  smokeless,  163 
Fishing-stockings.  631 
FUh-oil,  bleaching,  617 
Fits,  oata  with,  354 
Flagstaff,  381 

Flsmes,  luminous  withont  shadows,  608 
FUmmarion,  AL.  and  ICaxa,  147 
Flashing  point,  161 
Flats,  338 
Flax,  15 

Flexible  coupling,  688, 611 
Flies,  how  they  die,  186 
FUat  glass,  88,  839 
Floor,  obserTatory,  79 
Flour,  oaosee  of  the  ehange  in,  316 
Flow  of  water,  40 
Flue-gases:  heat  of,  406 

velocity  of,  313,  898 
Fluoride  of  ammonium,  877 
Flywheel :  new  style  of,  368 

storage  in,  40 
Focal  point,  449 

Focus,  teleecope.  448, 461, 486,  530 
F^ot,  writing  with  the,  41 
Force :  311 

centrifugal,  16 

atriUng,  1(I8,  311 
Forces,  ooonlt,447,  488 
Foreat«  in  Bnrope,  111 
Fountain,  198,111,  353, 173,  394 
Fountains,  automatic,  118, 178, 130 
Foumet's  compound  ophthalmie  reflector, 

160 
Fowls,  guinea,  170 
Fiamee,  regilding  old,  614 
**  F^A..8.."  letters  by.  88,  79,  ISO,  166, 806, 

147,  390,883.  374, 418, 460,  604, 546 
Freeklee,88 

Freezing  of  vaouum  braket,  14 
French :  (Herule),  460 

oval  ohuck,  309 

plnma.  886 

Boientiflo  toys,  433 
Freeh- water  Medufm,  88, 104. 170 
Fret-eawlng  maohine,  466 
Frightening  birds,  447 
Frog,  Japaneee  paper,  334, 863,  377,  413 
Froga  and  waspa,  468 
Froat,  building  stonea  and,  460 
Froaen  waterpipes,  508, 647 
Fuel;  469 

petroleam,  16 
Fuller  cell,  108 
Fungi,  adlbla,  846 
Voonela,  looomotive,  818 

ForDaoe;fa',86»li8i9li 


Famaoe :  pttrolenmf  896 

aise  of,  613 
Fnmitnreb  wax  flnish  for,  661 
Fusible  alloy,  491 
Future,  boras  of  the,  446 


by 


QALVANIO    omrrent   fltnaratsd 

musenJar  action,  131, 161 
Galvanised  iron  watar  oistem,  170 
Galvanometer :  137 

asUtie,  635,  663 

doteotor,  319 

proportional,  109,  394, 887 
Gas :  analysis  apparatos,  198, 941 

end  petroleum  motors,  Dnvzr'a  improve- 
ments in,  35 

battery,  Dahl's,  484 

oompoeition  of,  446,  530 

oompreeeed,  aa  motive  power,  866 

oompresaion,  19 

from  paraffin  oil,  137 

famaoe,  «6, 106,  818 

hydrogen,  880 

natural,  30 

fBimy  worth  of,  19 
Intsoh's,  530 

regulator,  inlet  safety,  188 

water,  81 
Gas-engine,  laiy,  588 
Gas-euRines :  446. 506, 561 

antifluotnator  for,  513,  538 

gaa  for,  513 

oU  and,  64, 84, 106 

oil  for,  510 

ventiUting,  105 
Gases :  blast  furnace,  619 

from  stoves,  unburned,  78 
Gas-lighter,  Clark's,  87, 89 
Gaa-lighting  bv  electricity,  181, 470 
Gasaner :  dry  battery  lor  belie  and  lampi, 
63, 113,  168,  330 

~  for  eleotrio  lighting,  18, 8S0 
Gauge :  Bourdon,  37, 84 

pressure,  466 

surface,  flue  ad joitmenta  for,  387,  386 
Gear  cutter,  Milnes's  n«w,  886 
Gsared  drill  spindle,  6H7 
Gearing :  safeties,  86 

skew,  538 

steel,  87 
Gearj :  oilontioi,  or  the  theory  and  praotice 
of  the  teetb  of,  6,  97. 181.  396 

twisted,  spiral,  and  wcnrm,  6 
Geese,  solan.  68 
Gelatine :  341 

plates,  atripping  fllms  from,  860 
Gemini,  new  red  star  in,  646 
Gent  and  G6.*a :  rotary  indioator,  180 

tempolnz  or  electric  wateh-lighter,  411 
Geodesy,  646 

Geoaraphy,  addreas  in,  61 
Geology  :  address  in.  60 

and  tne  mioroeoope,  booka  on,  81 
Geometrioal  demonalratioa,  86 
Geometry,  problem  in,  486, 447 
German-silver,  poUahing,  174 
Ghoet :  in  American  mgan,  89, 187 

in  teleeoope,  79 
Giffard'a  carbooicsaeid  gnn,  116, 147,  HI 
Gilding,  6S4 

Ginger- beer,  lead  poisoning  from,  878 
*'  G&l  *'  in  the  Bible,  183, 347,  396 
Glaolatlon:  lunar,  and  meteorio  dnstfall, 
148 

of  lunar  surfaoe,  56 

of  the  mooB,  874,  876,  401,  418,441, 461, 
484,686 
Glaf a :  and  china  riveting  448,466 

and  tinfoil,  cement  for,  108 

and  wood,  ornamenting,  896 

cones,  exeloding,  88 

etching,  ^8 

flint,  88, 889 

f  oroace,  small,  108 

mierometer,  imiversal,  187 

pens,  toughened,  180 

platea,  smoothing  edges  of,  108, 137 

red.  7 

staining,  360 

thin  enamel  on,  153. 17 1 

white  letters  on,  863 

window,  scratched,  106 
Glow :  lamp,  388 

the,  876 
Glue  :  marine,  174,  498 

waterproof,  668 
Gold :  band  ring,  maUn;,  191 

Birkenhead,  376 

coloured,  1^ 

line,  486 

origin  of.  76, 106 

paint,  180,  4S6 
Goldbeater's  skio,  396 
Gongo,  357,  681 

Gooa  nature  of  "another  F.E.A..B^**  166 
Gore'a  catalogue  of  binary  stars,  646 
Governor,  186 
Governors,  dynamo,  67, 130 
Gramme  dynamo,  19, 66 
Grass,  Pampas,  667 

Gravitation  ot  liquids,  experiment  on,  807 
Gravity :  centre  of,  of  locomotive,  171 

speoJUBe,  of  iron  and  steel,  167 

—  rapid  determination  of,  188 
Grease,  wheel.  446 
Great:  Baotern  iocoa.,  861,  388 

Northern  loooe,  89, 106. 168. 686,  551 

Western  locos.,  161, 171, 176 
Greek  aooenU,  460, 468, 489, 611. 681 
Greenhouae,  oonstruotion  of.  838, 486, 446 
Oreenwidh  aatronomical  raaulce,  646 
Grills  and  gratings,  home»mide,  87 
Grinding :  lawo>mowtr  blades,  490, 631 

gpecuU,  650 
Grindstones,  mounting,  408 
('  Grip  *'  olip,  ths,  89 


Grotto,  oryatalllaad  omamenta,  7 
Gueeaiog :  nnmber  thought  of,  17, 64 

pereon'e  age,  89^  108^  174, 191 
Guinea  fowla,  170 
Gum,   Kauri,  19 
Gnn :  Bricaeon's  anbmariaa,  166 

Giffard'a  carbonic  aold,  116,  147 
Gun-barrel,  etopped  np,  481 
Gunpowder  ;  106 

eombuntion  of,  19,  88 
Gut  bands,  lathe,  193 


H AVMBB,  Nai»7Ui*B.  66. 64, 108, 148 
Hampden :  the  late  Mr,  John,  604,  636 

the  origin  of,  606 
Hands,  oraeked,  860 
Handy  tools,  acme,  548 
Hardening:  and  temperiag  of  iteel,  lOS, 
108 

bricks,  436 

toola  for  uhiUed  rolls,  611,  631 
Hardness  of  watar,  teating,  168, 171 
Harmless  smoking.  40 
Harmonium :  388,  483 

pan.  498 
Hart's  snap  awitoh,  140 
Haydon  cutter  bar,  36 
Hayrakee,  491 
Head,  lose  of.  dro.,  191 
Healtb  resorte,  winter,  ISO,  180 
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^»:;a*  fcr  elfctflctty,  IH 
^WiaJ  •*««,  djBMM.  184 

-'JSifJfri*  Uf W.  «1. »"» Wl' «» 
f     ..'wwBf.ftl* 

»».  ■  ^nSiio.  charging  aooamnUlori  from,  888 
j^atlUag :  388 

:*mvit  elMtne«  198 

<>:k,  ail.  ay*'"**  •!*  .  .^^  . 
'i.lTtr :  Md  oopjMr,  prMlpiltnoii  «f , 
'  mJ  goM  CMling,  106 

i«w«irT,  M'der  for  Indlui,  149 

•l»tiiig.88.187,4»0,8il 

MliiiieJ.  photog«phlng.  813,  Ml,  858 
S:jVewd  diar«»Jf  *««•  *«•  f® 
SilfvnoR  :  bfMt  docS-fiijet,  911 

nUte-fflAM  ntnon,  loi 

SUrJwMi  gta».'N«^lw**"'**' 

dk*t«t,  1taip*rl>>g*  1^ 

Sk«tobiDg,Clftod  LomUu  bUflk  nfleeting 

mirror  for,  18 

Skc'Wgeuiag,  188 

Bklii:87 

eieuilDg,  518 

ducMM,  thiol  in,  84 

fftil<ibeater'i,  895 
BUde's  uni^arsal  mleroiaatar,  510 
Slag,  17. 88,  64. 84 
BUta  eiatemaiSIi 

oameot  for,  87 
Slida-roit,  168 
dlide-mlt,  404 
SiMe-TalTO  406 
Slidea :  lantern,  188 

"  mftgie,  488. 504 
Slogs  tor  air-gani,  18 
Bmuke :  anaihllator,  887 

coneamer,  487 

oouamptiOD,  809 
SmokeloM  firing,  881,  858 
Smoking :  and  pyrogalllo  aold,  87 

barmleft,  40 

pipe,  the  **  thermpenUe,"  168 
Snow :  and  aalt,  460,  468 

Id  theatrea,  1C6 

meteorlo  dnit  in,  604 

monntains,  lunar*  988, 880 

■hoea,  449, 467,  510 

the  aoavenger  of  the  air,  463, 689 
Soap:  babble*,  818 

neotral,  liO 
Bociety :  aatronomioal,  10 

—  another,  180 

—  BriUah,10,84,181,141 

—  Uv«rpool,  11,  847, 481, 448 

—  the  new,  10,  S3,  84 
Soda,  nitrate  of.  batterr,  184 
Sodium  hydroenlphlte,  bleaching  with,  861 
Bdlangacat,  63 
Solar :  eclipie.  caloalation,  867, 876 

parallax  from  traniit  of  Veoni,  79 
photophere,  418 
tpeotmm,  79 
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:  41, 810 
■■eking.  818 
Bftlat^ff—  for  oleanlng  bi 

BoladoM :  battery,  66, 180 
Uohroaate,  954 

phetQgii^>hlo,  860 
SolTeBt  loralnmbia,  170 
Siinnd,  179 
Soawia,178 
Spaee  and  energy,  408 
ppdn,  port  of,  188 
hpar,  Iceland,  860 
Spark  ooll,  oondenier  for  2in^  468 
Bpraking  tnbee,  87 
Speciflo  gravitiaa  of  bodiee,  rapid  deter- 

minatlone  of  the,  988 
Bpaotaole  lenaet,  896 
BpMtaclei,  488 
hpeetroioopp,  190, 181, 169 
Speotroecopio :  171 

doablea,  466 

meaanrea  of  stellar  motions,  416, 460 

properties  of  dost,  889 
Spectrum:  of  48  M  Orionls,  190 

•olar,  79 
Specula:  Improved  rapport  fbr  large,  6C9 

dewing  of,  60 

gtiading,  660 
Speoolum,  oell  of.  466 
Speech  of  lower  animala,  885,  854,  874, 484, 

448, 486, 608 
Speeds  of  drillB,  618 
Spherical  Talves,  878 
Spindle ;  drill,  83, 170, 909 

—  the  geared,  ft07 

rapidly  rotaUug,  490, 661 
Splnniog :  metal,  deotrioity  in,  850 

tops,  49 
Spiral  taming.  197 
Spirals  io  wood,  taming,  86, 160, 170 
bplrlt-lamp  for  boiler,  861 
Sprragel  pomp,  a  new  form  of,  966 
Spring  :  a  Ug  steel,  695 

and  leTcr,  61 

clockwork,  684, 658 
Springe:  carriage  and  waggon,  16 

coiling,  machine  for,  809 

elastic,  power  of,  190,810 

of  yellow  metal,  48 

photo-ptintinir  frame  preaaore,  888 

tempering,  663 

wire,  197 
Squares,  magic.  89, 117, 150, 190»  910, 837 
Sqiiier'a  vioe,  181 
Stain :  for  pine,  86 

glass,  to,  360 
Staining  wood,  58 
Slaioa,  oak,  448 
Stamped  met«l*work.  493 
Sumd.  umbrella,  89 
Star:diag)nal,8SS,  840 

maps,  88, 40 

new  red,  in  Auriga,  696 

rariable  in  Aariga,  the  new,  646 
Star-flnder,  396 
Stars:  distance  of, 491 

notes  OB  the  spectra  of  eertaln.  806 

of  the  **  Uranometra  Argentina,"  Terl* 
floatioa  of.  166 

ocealtation  of.  by  tb«  moon,  338, 847,348 

positions  of  oertaia,  848 

proper  motions  of  the.  806 

red,  the  new  edition  of  the,  83 

▼ariable,  80,  605,  696 

with  bright-lined  speotra,874 
8taUos,136, 170 
Steam :  407 

ooils  for  dryen,  66 

dry,  87 

jet,  lilent,  395 

launch,  446 

lifeboats.  634 

power,  876, 386 

whalers.  7 
Steam-boiler,  178 

Steam-engine  :  a  praotieal  method  for 
reducing  the  internal  wastes  of  the, 
184 

or  gai-eDgine,488 
Steamer,  paddle,  858. 405 
Steamers,  htgh-spced,  881 
Steamiog  timber,  889 
Steam-pipes,  lagging  for,  867, 881 
Steamship  shaft,  the  Jerome,  580 
Stearine.  684 
Steel :  and  iron,  speolflo  graTlty  of,  167 

axles  in  India,  188 

BesMmer,  106 

cjlinders  in,  turning  troe,  39  7 

demagnetising,  109, 160 

gearug,  37 

hard,  to  drill,  838 

influenoe  of  tempering  open  the  character 
of,  recent  researehes  on  the,  637 

iroDworki  and  tin,  to  flange,  446 

jaok  cbaiB,  eleetro-oopperlng,  307 

joining  malleahle  iron  to,  40 

magnetising,  406 

plate,  tinned,  481 

rust,  863 

rastlng  of,  556 

Siemens,  398 

•pring,  a  big,  596 

trmpetiog  and  hardening  of,  108,318 

tubes,  straightening  drawn,  6S0 

wire,  blaekeaing,  A68     ' 
Stellar:  parallax  and  Klein's  atlai,  6<}4 

photography,  166 
Strreo  metal,  106 
Stereotype,  a  substitute  (or,  278 
Stockings,  fishing,  681 
Stocks,  STeraging,  840 
Stomata,  193 

Stoiet,  building,  and  frost,  450 
BtopvTtlni  a  oew  ^bSitOf  paoked,  178        | 


Storage  in  flywheel,  40 

Store  :  portable  mineral  oil,  446 

slow-combustioo,  448,  660 
Strain,  41 

Streams  in  Eofdand.  intermittent,  68 
Striking  foroe,  198,  811 
String,  shrinking,  884 
Striaged  inarruments,  139 
String-,  Tiolln,  88 
Students :  bouny  for,  38. 71,  91, 118 

microscopes,  suhstages  for  the,  907, 
861.  S71,  390, 818, 836, 8»a 
Submarine :  oables,  coral  growth  on,  86! 

telegriphj,  511 
Substaicea  forthestndont's  m(cro«copB,! 

928.  851, 971,  190.  818.  335, 358 
Sugar-coated:  pills, 30, 973 

sweets,  170 
Sulphur :  affinity  of  metals  for,  466 

disinfection  by  burning,  831 
Sulphuric  ether  and  water,  584 
Sua :  683 

a  solid  body,  is  the  ?  461 

and  Joshua,  101, 136 

cclii'ses  o(  the,  449 
Rundial,  fixing  a,  79 
Sunset,  long  r*y8  of  light  Tlsible  aS 

626 
Bunspoti,  33,  81, 100 
Surface :  conienser,  4C5 

gAuge,  fine  a<ljiistment  for,  387.  835 

ziuc,  blaekeniug,  339,  869,406,495, 
48d 
Surfaces  :  proportions  of  wearing,  888 

scraping,  55S 
Surgical  dre>«lugs,  864 
Surveying :  67 

by  vortical  angles,  378 
Switch:  514 

electric,  Ferkln>,  903 

—  Rodman's  combination,  303 
-  for  elrctrio  ll^ht,  two-way,  4b9,611 

Hart's  snap,  14U 

plug,  LuDgen's,  486 
Swollen  wri4t,  406 
Synodic  year  of  Venus,  a,  838 
System :  invention  of  the  block,  936 

three-wire,  4C6 


TABLETS,  319 
Tail  of  a  cumvt,  307,  334,  948,  369 
Talc,  spiiming  metal  an<i,  193,  911 
Tiillow  bleacblDg,  137,  149 
Tamarind  flowers,  Kgyptian,  584, 563 
T  .nk  :  enKioes,  S.W.K..  311,  980, 163 

locomotiTes,  L.  and  8.  W.,  108,1X7,1 
190, 183,  365,  396 
Tap,  noisy,  49 

Tape-measure,  rarnish  for,  180 
Taper:  chucks, 487 

htiings,  580 

holes,  boring,  378,396,  817,837,867,^ 
Tapering  tubeii,  19 
Taps  I  or  recutting  dies,  master,  173 
TtfBania,  467 
Tattoo  marks,  19,  39 
Tea,  hop,  49 
Teapot,  plated,  861 
Teeth  :  88 

cement  for  loose  false,  178 

extraciion.  painloa^,  450 

stopping,  109,  137 
Telegrapu:  213,654 

line,  446 

soDdcr,  automatic,  5 

BJ(.,6«u 

train,  550 
Telegraphy,  submarine.  511 
Telephone:  31t,  333, 885,  364, 397,  330,  4 
513,636 

circuits,  induction  in,  435 

ounneotlons,  109 

diaphragm,  30 

experiment,  a  curious,  168 

lines,  469 

magnets,  437 

mechanical.  Knight's,  363 

noise  in,  40. 153 

patent*,  447 

sermons  by,  116 

systems,  157 

who  invented  the  T  995 

windiog,  493 
Telephones :  17,  87, 190, 381, 819, 884, 406 

and  microphones,  oonnecting,  378,  3^7 

Bell,  333 

mechanical  wires  for.  446 

their  construction  and  fltting,  46, 185,  V 
317,  835,  451 

universal,  17 
Telephonic  :  334 

effects.  Mercadier's    researehes  on  t 
intensity  of,  4^7 
Telescope  :  88. 83.  S07,  819. 449, 504 

auro,  366,841,  876,  4U5,499 

colli matiug,  placed  esoentrioa'Iy  oa  ' 
axis,  374 

eyepiece  for  a  9ln ,  888 

focus,  443,  461,  485, 606,  680 

for  box  sextant,  378,  990 

{.'host  in,  79 

house,  290 

limp  for,  369,435 

leoses  for, 493, 6U4 

lighting  the  fled  of,  546 

makioK  a,  3l7 

measuring  the  focal  length  of  a,  460 

paper-tube ,  astroLomiC4il,  976 

practical  work  with  the,  166. 491,  443, 

refiocting,  11, 34,  37,  69,  88i  100, 143.  2 
360,370 

stand,  170 

test,  498 

the  Melbourne  photogxaphi?}  eqq^tol 
mounting  for,  4)8 
Telescopes:  1S6|51;; 
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lent  of,  79 
I  of,  IBS 

BIT,  paoUng,  4«0 
wtjostoBent  of,  172 
\ 

of  the  moon,  646 
•ad  hardmiBg  of  iteel,  103, 

,469 
8,107 

I 

eharmoter    of    steel,  reoent 
«  on  the  iuflnence  of,  587 
'  aleotrie  wncoti  lighter,  Oent 
,411 
1,488 

ir  ftofda,  6i8 

tnldi,  174. 193 

'  water,  163,  iTl 

418 

I.  object  glftis,  604 

ipersdded,  489 

iiatlon  and  multiple  ereation, 

pIter  and  Satnm,  a  new,  646 

ience,  542 

:  agent,  aniline  as  a,  67 

pe,  163 

tnlsa  of  the  antomatlo  vacunm 

I,  81. 19S.  168 

u  light  6*Y0it  lamp,  214 

.  disea«e8,64 

t  or  Irft-haod,  633 

rcceeaM,  catling  iniide,  377 

fectant,  178 

192 

Society  lalanda,  290,  295 

ning.  339 

J,  816 

Bl  Ironwork,  to  flange,  446 

IS  on,  41 

,  from  dye-waterf ,  841 

enng,  460,  489 

nt  for  glass  and,  108 

pUta,  491 

17 

^85 

,  cutting,  148 

itation  iu  Bosaia,  543 

s,86 

itoent  of  ingrowing,  852,  40S, 

3e  by  lead,  381 

g,66 

holes,  429 

g  taper  and  irregular  forms, 

>Ianer,  a  new,  74 
I  combination,  808 
for,  820 
3rm  in,  412 
rork,  487,  501 

.  for  chilled  rolls,  491,  511,  531 
18 
C  angle,  for  ecoentrio  cutter, 

7,843 

ig,  49 

•idglng,  297,  317 

I 

1  scientific,  423 

er,  119 

ectric.  166 

Kiel,  296,  359 

or-legged  graTity  escapement 

6 

k,  448, 466,  510, 681 

560 

0  lighting  of,  145 
h  gaa-enginc,  294 
rcle  gold,  87 
apiter's  satellites,  113 
heat,  407,  610 

,  indaction  coll  for  Hanning's, 

gf  power,  cost  of,  899 
:  clock,  109, 128 
tie  material,  297 
pony,  273 

1  >oipede,  464 

:  in  the  world,  289 


Trees  :  Irares  of  plants  and,  816 

tap  in,  62, 83, 102, 128, 147, 168, 318,  250 
Trick,  magical,  conjuring,  488 
Tiicydes :  auxiliary  powors  for,  104, 122, 
147, 169, 189,  227, 271,  294, 812, 886, 376, 
428, 464, 487, 608 

driving  meohaniam  for,  190,  210, 230,  S72 

Martin's,  456 
Trisecting  an  angle,  41, 65, 285 
Tronlfle9ome  feet,  88i 
TrouTe  motor,  466 
Tnbe :  boilers,  water,  254, 275,  888 

ignition,  469 

▼acuum,  multiplying  plane,  886, 855, 877 
Tuberculosis,  361 
Tubes :  boiler,  fitting  of,  861 

Crookes*s,  280 

engine,  portable,  317  # 

for  paint,  oollapslhle,  884 

Manaessmann,  277 

seamless,  from  solid  blocks  of  metal,  168, 
20&229,406 

speaking,  37 

steel,  straiirhteniDg  drawn,  6S0 

tapering,  19 

tin,  soldering,  460, 4S9 

Tobin's,  85 

▼aonum,  S98. 406 
Tunnel,  St.  Clair,  loeomotiTes  for  the,  450 
Turbine :  406 

horisontal,  528 
Turning:  oylinder. 278, 296 

out-of-the-way,  402 

spiral,  127 

spirals  in  wood,  86, 160, 170 

true  cylinders  in  steel,  857 
Tusks,  walrus,  15 


T7MBBSi:ii:«A  stand.  89 

ITaibrtfll«a,  252 

Unbreakable  material,  transparent,  287 

Unidirection  machine,  278, 664 

Units,  eleetrioal,  688 

Unirersal :  glass  mierometer,  187 

micrometer.  Blade's,  510 

telephones,  17 
XJiaouf,  Neptune,  and  minor  planets,  paths 
of,  605 

VAOTnTV  brakes:  freesing  of,  14 

thermodynamics  of,  18,  84, 128, 168  , 
Vacuum :  condenaerf,  14 

gauge,  178 

tube  multiplying 'plane,  385,  355, 377 

tubes,  298,  406 
ValTO,  reducing,  213 
Valyes,  spherical,  278 
Vapnrifer,  488 
Variable  stars,  80 
Varnish :  black  for  iron,  106 

for  paper,  530 

for  pottery,  213 

for  tape  measure.  130 

remoTing  thick,  from  engrarlng,  161 
Varnishing :  drawings,  lo9, 128 

laps  in,  499 
Vat,  depositing,  378 
Vellum,  waterprooflDg,  857 
Velocipede :  earliest,  1J2 

treadles,  464 
Velocity  of  flue  gases,  212 
Ventilating  gas-engines,  105 
Ventilation  of  bedrooms,  84, 109,  362 
Ventilator :  684 

drain,  861 
Venus:  as;nodioyearof,833 

rotation  of,  248, 290 

transit  of,  79 

transits  of  1761  and  1769,  546 
Vertical :  angles,  surreying  by,  972 

dynamo,  551 

high-speed  engine,  846 
Vibration,  178 
Vioe,  8quier*8, 181 
Vine,  66, 86 
Vinegar  eels,  222 

Viol  d'amonr,  42, 63, 85. 149, 210,  929 
Vicdet-oolonrsd  flame  produced  by  throw- 
ing salt  into  a  tire,  482,  444, 465, 486, 
506 
Violin  strings,  88 
Viollnr,  making,  252 


Vltrid,  purifying.  296, 818 
Voleanio  action  wltlioot  watOTi  6S 
Volt  and  ammeter,  861 
Voltage,  aooomnlator,  490 
Voltaic  pile,  491, 619 
Voltmeter,  ISO,  265,  976, 888, 496 
Vortex  and  annular  blast  pipes,  16 
Voss  maohine,  saU-«xeiting,  256, 276 

WAQBS,  170 

Wall's  bleaching  prooess,  911 
Walius  tuska,  15 
Warts,  218, 231 
Wasps :  18, 109 

and  frogs,  468 

stingof,  110, 150 
Waste  of  oil,  538 

Watch :  and  the  eompus,  907, 261, 969, 990, 
293 

oonnectioBs  for  s,  180 

demagnetisation  of,  18,  36 

0  tiding,  168 

Iewels,  drilling,  388 
obbiog,  284,  266 
(ey boles,  490 

lighter,  eleetrio,  Gent  andClo*stempolux, 
411 

magnetleed,  683 

movements,  318 
Watches :  demagnetising,  870 

magnetism  and,  336 
Watehmaking.  363,  365 
Water :  449,  466 

and  the  moon's  atmosphere,  461 

boiling,  pumping,  469 

cisterns,  galvanised  iron,  170 

eompresaiblUty  of,  560 

oooling  at  Bombay,  276 

cycle,  406 

electrolysis  of,  384,  364,  379 

explosive  on  touching,  153 

flow  of,  in  pipes,  17,  40 

giving  motion  to,  483 

beating,  468,)511 

In  boilers,  180 

motor,  385,  365 

on  the  moon,  401,  430 

power,  190, 364 

pumping,  311 

raising,  664 

sulphuric  ether  and,  684 

supply,  149 

testing  hardness  of,  162, 171 

tube  boUers,  364,  375  888 

TOleanio  aetion  witoout,  56 
Water-pipes :  bursting  of,  566 

frosen,  608, 647 
Water-Bower :  electric  lighting  by,  447 

for  ebctrio-light,  470 
Waterproof :  859 

glue,  558 
Waterprooflnff  vellum,  867 
Water-tap,  asbestos,  448, 486 
Watkins's  exposore  meter,  418 
Watt's  bleaching  procws,  406 
Wave :  apparatus,  improved,  118, 148 

tidal,  193 
Wax  eandles,  deeoratingi  180. 
Weather-bouse,  448 
Weight  of  engine,  173 
Weights:  and  measures act^  653 

atomic,  86, 68 
Welding,  electric,  CMfin's  method  of,  137 
Weymerseh  battery,  149 
Whalers,  steam,  7 
Wbeatstone  bridge,  830 
Wheel  :ontting,  488 

driven  by  psndulnm,  817 

grease,  446 
Wheeler's  portable  shed,  455 
Wheels :  olook,  85, 136, 148 

—  pitching,  818, 887, 876 

cog,  19,  89, 65 

emery,  balancing  and  truing,  330 

on  eyelet,  elliptloally-gearsd,  91 
Wheel-spokes,  mail-cart,  493 
White :  orass,  490 

enamel,  861 

letters  on  glass,  496 

marble,  to  polish,  88 

metal,  assaying,  154,  280 
Willaos  high-speed  engine,  153,  951 
**  Willow  leaves,"  solar,  79 


Wimshurst  machine :  67, 161,  820, 838, 858, 
880.  407, 490, 664 

a  large, 214 

ebonite  plates  for,  884 

neutralising  rods  to  the,  129 

plates  for,  cardboard,  277 

sectors  for,  277 
Winder,  coil,  153 
Winding :  castings,  eleetrioal,  66 

dynamo,  163,  266,  272, 298, 405,  470 

—  armature  of,  174 

electro-magnets,  8(t3,  635 

motor  with  flner  wire,  470 

of  dynamos,  ield-magnet,  468,  489, 511 » 
550 

shunt  dynamo  to  suit  two  different  arma- 
tiires,  654 

telepbone,  492 
Windmill :  level  power  from,  108 

smaU,  881, 531 
Window,  plate-glass,  scratched,  106 
Wine,  coca,  884 
Winter  health  resorts,  120, 180 
Wire :  calculation,  eleotrlc-bell,  618 

conductivity  of,  194 

copper,  electrical  conduotivlty  of, 284, 968 

for  dynamo,  519 

for  induction  and  medical  coils,  512 

for  Rhumkorff  coil,  490 

japanned,  66, 85 

primary,  588 

resistance  of,  518 

springs,  127 

steel,  blackening,  563 

winding  motor  with  flner,  470 
Wires :  electric,  casings  for,  526 

for  mechaniosl  telephones,  446 

hanging  electric  bell,  256 
Wirlog :  alarm,  rule  tor  eleetrio  bell  and, 
208, 229,  249,  270,  293 

fhunt  d>namo,  514 
Wood  :426 

cement  for,  129 

cylinders,  small,  64 

drjing,88 

hoops,  bending,  181 

ornamenting  glass,  Ae.,  895 

staining,  58 

to  slice,  426,  446, 465 

tuminf  spirals  in,  86, 160, 170 
Wooden  battery  box.  610 
Woodruff's  combination  tool,  8C8 
Work  :  brass,  tools  for,  487, 601 

electrical,  brats  castings  for,  406 

of  the  B  JL.8.,  the  sectional,  icO,  120 

repouss^,  286 

sheet-Bsetal,  447 

with  the  teiesoope,  praetioal,  166,  431, 
443,456 
Working:  a  dynamo  on  a  bioycle,  437 

colliery,  311 

model,  64 

shset-metsl,  437 
Works,  Miss  S.  Brown's,  130 
World,  the  end  of  the,  413 
Wrist,  swollen,  405 
Writing  with  the  foot,  41 
Wrought  iron  for  eleetrc-motor,  180 


XANTBTTS,  383, 
Xylonite,  158 


TACBT,  boiler  for  a  4ft.,  380 
Yellow  metal,  springs  of,  42 
Yew,  194,  816,  837,856,  379,  404,  424,446 
Yorkshire  ooalQelds,  650 


znro:  339 

electro-coppering,  18 

in  powder,  42 

labels,  fluid  for,  298, 888 

pure,  266 

surf  BOSS,  blackening,  339,  359,  405,421, 
4«6, 483 

corroded,  299 
Zincography,  880 
Zincs :  Bunsen'e  bsttery,  406,  4S6 

in  battery,  consnmptlon  of,  284 
Zonal  railways.  340 
Zoology,  153, 172 
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ILLUSTRATIONS. 


VG  pomp,  Dftont,  S44 

klsy'a  burglar,  Stt 

giaM,0MnplMU*B,t91 

1  d\  149 

1, 198.^41 

ig  down,  i88 

aa,  66 

Cnrrie'a  eleetro-motor,  807 

1  experimental,  6SU 

wave,  118 

Uthe,  S,  388, 476 

nuh,  883 

hte,  643 

)ked  atop-Talve,  178 

kl :  noteri,  8«7 

7.14* 
I,  lathe,  342 
boiler  feedera,  865 
sender,  6 

>wer  (or  trioyolei.  104, 1S3, 147, 
,  837,  S71, 994,  318, 886, 376, 433 


£f ,  over  the  N.  Pole  in  a,  948 

tting  gorea  for,  66 

rold,  193 

ng  iron,  489 

ag  piatol,  318 

ihl^a  ffai,  484 

is'a  boiler-tnbe,  831 
Uer,  386 

ie,  and  battery,  88 
489, 

lioal,  140 
k)  967 
9,296 

ioroaeope,  493 
ng,  detatld  of  piaetioal,  96 
I  it  poaeit>le  to  core  7  488 
»-motor  for  model,  817 
beader,  Fanrla'a,  881 
omatic  feedera  /or,  866 
0 
» 

9,S£4 
r,  316, 487 

Uiey  are  bonad,  4, 73, 116, 169, 
,337,847,411,464,499 
ee,  tool  for,  493 
el,  818 
1,837,880 
rm  In,  413 
iena'  Mednaa,  171 
itodenta,  98, 71 
taming  taper  forma,  861 
rve-role,  860 
>power,  oaloolatiag,  86 
ng  for  eleotrioal  work,  406 
•  for,  437,  601 
bands,  489 
ray,  818 
mp,38S 

mer,  forma  of,  97 
m,  Bleakley'a,  366 
ol-oyde,  836 

,  telephone,  161 

?idity,  643 

8 

rion*8  "  Badial  **  hand,  690 

hie,  191, 371 

.mmonia  engines,  391 

r,86 

canred,  607 

d  gun,  GiflArd'4, 116 

ingoren,  l7i 

a,  406 

gidlty,  649 

It.  319 

,86 

U611 

uc,  bow  to  oonatmot  a  qiarter, 

,  389,  861,  383,  808,  846,  463, 

mlorom3ter  itop  for  amatenrs, 


Ohnok:  ot»1,888,469 

Ohnoki  and  drilla,  liartin'*  improved,  868 

OtrouilB,  telegraph,  488 

OUp,th«**grtp,^870 

Olock :  eleotrio.  111 

—  oontrol  for  driying,  879 

how  to  oonatrnot  a  quarter  diiming,  157, 
197,  988,  961, 388,  808, 846,  463,  6l7 

atriking  part  of,  improrement  in,  486 

tranaparent,  198 

wheeu,  pitohing,  818,  876 
Ooflbi'a  method  of  elaetrio  welding,  187 
Ooil  oonnectiona,  886, 436 
Coiling  apringa,  maohine  for,  308 
Common  thinga,  lolentiflo  nae  of,  117 
Oompoond  loooa.,  Woradell'a,  189 
Condenser  for  microaoopea,  19 1 
Copying  drawings  to  a  reduced  scale,  169, 

809 
Correoting  error  of  a  aorew,  501 
Conidiog,  ilezible,  638 
Orystalliaed  omamanta,  7 
<^aring  blindneti,  poMibility  of,  486 
Corrie'a  electro-motor  apparats,  807 
Curtain,  Japanese,  99 
Oar?e-rule,  Bradley'a,  860 
Oanrea,  railway,  853 
Cutting  screw,  849 
Cat-oat,  Denison'a  safety,  47 
Catter,  Biiines's  new  gear,  885 
Cycle  lamp  bracket,  94 
Cycles :  motors  for,  104, 199, 147, 888 

spoke  grip  for,  881 
Cylinders,  turning  true,  867 


D  A0T7S  a£ratlag  pump,  844 

Dahl'a  gaa  batterr,  484 

Dark  roosi,  elsetno  light  for,  191 

DaTita,  979 

Demagnetiaiog  watehes,  870 

Daniaon'a  aafety  ont-ont,  47 

Detaila  of  blaokamithing,  praottoal,  96 

Dividing  head,  548 

Dlviaionof  land,48,107 

Donkey  pump,  107 

Door  opener,  poaitlTe  eleotrio,  416 

Drawings,  copying  to  a  reduced  scale,  169, 

909 
«  Dreadnought**  K.W.  loco.,  86 
Drill :  spindles,  *c^  814 

worked  by  air,  648 
Drilling  spindle,  909 
DriUa :  and  chucks,  Martin's,  868 

sharpening,  468 
Driving  mechanism  for  tricycles,  494 
Duerr's  improraments  in  gaa  and  petro- 
leum motors,  96 
Dynamo,  Manchester,  650 
Dynamos:  43,66 

for  electric  lighting,  689 

low-speed  multipolar,  870 

BDGBS  of  glass  plates,  rounding,  187 
Bdison's  double-diaphragmed  phonograph, 

996 
Electric :  bell  and  battery,  89 

bells,  967 

dock.  Ill 

door-opener,  posltiTe.  41(| 

ezeroising  machine,  641 

lamps,  mtner's,  369 

light  for  dark  room,  191 

lighter  for  watoh,  411 

lighting,  dynamo  for,  639 

switch,  Perkins's,  903 

—  Bodman's,  808 

—  two-way,  489. 511 
welding,  Ooffln'^s  method  of,  137 

Bleotrioal :  oontrol  for  driving  cloeks,  878 

experiments,  88 

machine,  Voss,  876 
Bleotriolty  in  spinning  metal,  850 
Blectro-magnets,  118,  139,  164,  181,  844, 

964, 809, 897, 418,  435,  499 
Electro-motor :  apparatus,  Carrie's,  807 


Blectro-motor :  for  model  boat,  817 

small,  683 
Bleotro«moton  for  continuous  eonents, 

870 
Bllipse,467 

Blliptic  orbits,  reetifleatUm  of,  81 
Bttgiaa :  high-speed,  vertioal,  846 

Lindner's  petroleum,  411 

•*  Petrotryke,**  183 

Kunding,  140 
»binson's  hot-air,  847 

steam,  practical   method   for  reducing 
interaal  wastes  of  the,  184 
Boginas :  ammonia,  Campbe  I's,  881 

osculating  paddle,  171 

rotary,  improved,  990 
Erecting:  maohinery,  65 

telephone  lines,  46, 186 
Bzerciising  nuu^ne,  eleotrio,  641 
Bxperiment :  curious  telephone,  168 

iUostrating  indestructibility  of  matter, 
489 

in  reionaQoe,  809 

on  gravitation  in  liqal'ls,  806 

simple  interference,  466 
Bxperimental  apparatoa,  economical,  690 
Bzperiments :  electrical,  68 

adentllio,  966 
Byes,  posales  f  cr  the,  899,  446 

F  ABBIS'S  boiler-tuba  header,  881 

Peeders,  automatic  boUer,  868 

Fittinga,  taper,  680 

Flagatsir.  889 

Flanging  tin-plate  work,  446 

Flaahing  point  of  oil,  161 

Flexible  coupling,  689 

Farms  of  Bunaen  bozner,  97 

Fountain,  978, 894 

Foor-volt  cell,  819 

Foaraet*8  compound  ophthalmic  refkacto- 

meter,  160 
French  seientiflo  toys,  498 
Frog,  Japaneae  paper,  877 
Fuel,  pe^leum,  16 
Funnels,  locomotive,  818 

Q AB :  analyals  appar.tuf,  196, 941 

battery,  Dahl*a,  484 

regulator,  inlet  aafety,  169 
Gauge:  pressure,  467 

surface,  967, 886, 549 
Qmt :  outter.  ICilnes'  new,  886 

milling,  648 
Gkara:    odontiea,    or    the    theory    and 
praetlceof,6,87,189,896 

spiral,  0 

stepped,  6 

werm,7 
Oent  and  Co.*a :  rotary  indicator,  180 

tempolmc.  411 
a-eometrical  demonstration,  49 
Qli&ird*a  carbonio«oid  gun,  116 
Qlaeiation,  lunar,  66 
Qlass :  magnetic  magnifying,  600 

plates,  roundin;  edges  of,  197 
Oores  for  balloons,  66 
Oravitation  of  liquids,  experiment  on,  808 
Great :  lastem  compound  locof ,  883 

—  single  locomotives,  817 

Northtm  loco  No.  18, 108 

Western  (Scot.)  loeo.,158 
Grills  and  gratings,  home*made,  97 
Grinding :  drills,  468 

lawn-mowers,  681 
Grindstones,  mounting,  403 
Grip  ellp,  870 
"  Grosvenor  **  loco,  on  Brighton  Railway, 

107 
Gun,  GUfard's  earbonic-aoid,  115 


H  ANDT  tools,  549 
Hart's  snap  switon,  140 
Hayward  Tyler  and  Co.'s  vertioal  high- 
speed engine,  846 


Head,  dividing,  648 

Hevelius,  100 

Holes:  boring  taper.  887, 880 

tool  for  bonng,  498 
Home-made  grius  and  gratings,  87 
Heriaontal  turMne,  696 
Herse-power  brake,  oalenlatiag,  68 
Hot'atr  engine,  Bobinson^s,  847 
House,  telesoope,  990 

lOE  chamber,  511 
Illusion,  optical,  **  SteUa,**  198 
Illusions,  adapted  to  lantern,  484, 481, 
Indicator :  Gent  and  Cc's  rotary,  10u 

improved,  919 
Induction  in  telephone  clrsuits,  485 
Integratloa,  summatory,  196 
Interference  experiment,  almple^  466 
Inwardi^s  plummet,  919 
Iron :  and  steel,  determination  of  speoifls 
gravity  of,  167 

bands,  brasing,  488 


JAOK,  lifting,  improved,  47 
Japaneiie :  paper  frog,  377 

portidre  or  curtain,  88 
Jensen  soldering  maehit.e,  977 
Jones's  pnsale,  956 
Jupiter,  968 


K«T,Morse,968 

Kiln,  cement.  68 

Knight's  "*i!ffi**ftF**'^^  telephone,  868 


:  bracket  for  cycle,  91 

Brush  SCO,  888 

incandescent,  for  lantsm,  864 
Lamps,  miner's  electric,  869 
Landrdivision  of,  43, 107 
Lantern :  illusions,  optical,  484, 481, 

magie,  incandescent  lamp  for,  964 

—  screen,  867 

parabolon  oU-Ught,  458 
Lathe :  appliances,  9, 888, 476 

attachments,  848 

ifl^rovemente,  468 

matten,  88, 998 

planer  tool,  74 
Lathes :  two-eurious,  63 

vertical  reeiprooating  motion  for,  801 
Launch,  boU^,  860 
lAwn-mowers,  grinding,  681 
Leverage,  179 
Link,  missing,  466 
Lifting  jack,  improved,  47 
Lindners  petroleum  engine,  411 
Unk,  slot,  996 
Looemotive  :  *<  Comlahman,'*  881 

funneli,  818 

QtJX.  express,  169 

G.N.Ko.  18, 108 

Q.W.  Boot.,  169 

model,  making,  98. 187, 179, 804,  899,488, 
519,540 

«  Vulcan,**  808 
Looomotives :  G.B.B.,  939,817, 888 

L3.  and  B.C.  **  Grosvenor,"  107 

LX).  and  D.  188 

li.&andLMl99 

N  J.,  878 

N.L.,  633 

N.W.  Dreadnought,  86 

B.W.  Tank,  108,  911,  981 

Worsdell's  compound,  199 
Lunar  gladation,  66 
Lungen's  switch  plug,  485 


MAOHI VB :  electric  exercising,  641 

for  coiling  springs,  806 

soldering,  Jensen,  987 

Voss,  876 
Machinery,  erecting,  65 
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Miftgnet,  el«atro.  118, 189, 164, 181. 2M,  S64, 
109,387,418,436,480 

Magnetio  m»gn>fyiiifir  gift^Si  5(0 

Msaeheiter :  dynamo,  630 
B.uid  L. loooa.,  19i 

Marloo'c  **  Badiil  '*  hand  oamers,  320 

Martin's:  drilli and canob, S68 
trleyele,  4i6 

Mason's    ImproTements    in   gxyhydrogen 
mioroMipea,  806 

Maiaa's  lathe,  S93 

Matter,  IndestraotiblUty  of,  Icotnra  experi- 
ment to  UlDitrate  the,  488 

Mase,89 

Meohaaloal :  motUm,  Ki,  295 

Sradox,  86 
iephone,  Knight's,  963 
MedosAf  frethwater.  in  the  Bo«anie  Qar- 

deu.  Regent's  Park,  171 
Merenry  still,  a,  78 
Merimba,  the,  356 
MetU :  spinning.  811, 841, 860 

turning  slide-rest,  476 
Metallio  paokiag,  Psffe's,  8S6 
MioKOgraphoptione.  the  new,  391 
Miorometer  :  stop  and  chuok,  231 

nnirersal.  Blade's,  167 
Mieroseope,  binoenlar,  493 
Miorosoopes :  condenser  (or,  291 

Meson's  Improremente  in  oxyhydrogen, 
306 

snbitages  for  stadent's,  807, 291,  336 
MUlinR  gear,  6t2 
Milnes's  new  gear  oatter,  835 
Miners*  eleotric  lamps,  369 
Misdag  link,  466 

Model:  locomotive  making,  93,  187,  179, 
803,  393, 433,  619, 640 

to  iUostrftte  alieroation  of  the  seasons,  10 
Moon :  oocnltation  of  stars  by  the,  32 J 

photofrraphing  the,  296 

temperatare  of  the,  616 
Mor«e  koy,  868 
Moti<m,  mechanical,  363, 296 
Motors :  Daerr's  improrements  in  g^s  and 
pstrolfliaoi,  26 

for  oontinnoas  earrents,  370 

for  cycles,  104. 132. 147 

small  electro.  628 
Mounting  grindstones.  403 
Mowers,  grinding  lawo,  631 
Multiplying  plane  for  raoanm  tabef,  336, 

877 
Multipolar  dynamos,  low-speed,  37(f 
Musical  bellows,  140 


VBPTUN  B,  path  of,  863, 401 

newspaper  rack,  662 

Newtonian,  silTer*on-glas8, 292 

North :  British  locos.,  ••  Weetnad,"  in 
Eastern  locos ,  273 
London  locomotive,  new,  683 
Pole,  over  the,  in  a  balloon,  248 

Note*,  astronomical,  867 

Norelties,  photographic  and  optical,  828 


OBSBBVATOB7,  a»tronomtca1, 144 
Ooooltauoa  of  stars  by  the  mooo,  2<8 
Odontios,  or  the   theory   and  praotice  of 

gear4. 6, 97, 183, 896 
Oil.  flashing  point  of,  161 
Oil-light  lant-iro,  parabolon,  468 
Optical:  idnsion.  **8telU."  128 

lUnsiooB  adapted  to  the  lanteroi  486, 
481 

DoreltieB,  photogxaphio  and,  828 


Orbits,  rectifl<3ation  of  elliptic,  21 

Organettes,  444, 46i,  607, 648 

Ornaments,  crystallised,  7 

OsciUatinsr  paddle  engines,  compound,  171 

Ofal  chock.  887,  462 

Ofen,  case-hardening,  172 

Oxyhydrogen  mioroicopes.  Mason's,  806 


PACKINa,  Page's  metallic,  326 
Paddle  enginra,  compoand  osoillaklng,  171 
Page's  metallic  packing,  816 
Pantagrapb,  231 
Paper  frog,  Japanese,  877 
Parabilon  oil  light  lantern,  453 
Paradox,  mechanical,  36 
Pendulum,  wheel  driven  by,  '317 
Pentagons,  imertblng,  186 
Perforate  arm,  6i3 
Perktnsli  eleolrio  switch,  202 
PetaTlos,  834 
Petrol-cycle,  Butler's,  386 
Petroleum :  engine,  Llndner*i,  411 
foel,  16 
motors,  Duerr's  improTements  in  gas 

and,  26 
*'  Pstiotryke**  engine,  128 
Phonograph:  Bdiaon  s  donble-diaphmgmed, 

tin 
how  to  oonstmot  a,  539 
Photographic  :  and  optical  noTelties,  828 

camera,  191 
Photographing  the  moon,  296 
Pnotographs,  retoaching,  39 
Photometer,  85 
Photo-micrographio :  apparatus,  Prlngle's, 

48 
camera,  handy,  870 
Pile,  Tdtaic,  612 
Pipa,  therapeutic  smoking,  164 
Pistol  barrel,  boring,  8l8     - 
Pitching  clock  wheeU,  813, 376 
Planer  tool,  lathe,  74 
Ping,  Lungen's  twitch,  435 
Plummet,  inwards's,  219 
Portable  sheds,  *o.,  Wheeler's,  465 
Pcrtldre  or  cnnain,  Japanese,  99 
Pounding  engine,  140 
Power  for  tricycles,  attxili«ry,  104,  122, 

1«7, 169, 189, 227, 271, 294 
Pressure  gaoge,  407 

Prlngle's  pboto-miorographic  apparatuj,  48 
Problem,  868, 494 
Pulley,  Beeves,  168 
Pamp:  817 
Daons  aerating,  244 
donkef ,  107 

new  form  of  JSprengel,  266 
Punching,  869 
Pnssle,  Jones's,  285 
Pussies  for  the  eyes,  899,  446 


axrABTBB-CHIMINa  clock,  167, 
197,  289,  261. 266, 803,  845, 463 


BAOK«  newBpiper,  66S   - 
tlaiiway :  bridge,  318 

corTes,262 
Beeves  puliey,  163 

Beaectiog  telesoopss,  adjusting,  172 
Befraotometer,       Fontnet's       compound 

ophthalmic,  160 
Begulator,  inlet  safety  gas,  161 
Besonsnoe,  experiment  in  )t02 
BetonchlDg  photographs,  38 


Bigidity :  cidavarlt, 

catolepde.  542 
Puig,gold  band,  192 
Bcbinson's  hot-air  engine,  847 
Boiler  bearings,  385 
Boof -ridging,  tower,  279, 817 
Botary  engines,  improrements  in, 
Bule,  slide,  404 


SALT,  violet-caloor^d  flame  of ,  in  a  fire, 

4i2 

Sjienoe,  theatrical,  642 
Scientldo :  experiments,  26^ 

toys,  French,  423 

use  of  eommon  thinsrs.  117 
Screen,  msgic-lantsm,  867 
Screw :  oatting,  249 

error  cf,  correctiog,  601 
Seamless  tubds  from  solid  Uooks  of  metal, 

168,108 
BeaioiM :  modsl  t»  iUustrste  alternation  of 

the,  10 
Sender,  automatic  telegraph,  5 
heptagons,  44 

Sheds,  Whssler's  portable,  456 
Sheet  metal-work,  4«7 
Shells,  oonoeming  spherical,  546 
Signalling,  bell.  489 
Slade's  universal  miorometer,  187 
Slide-rest,  metal  turning,  476 
8lide>mle.  404 
Slot  link,  296 
Small  motors,  122 
Smoking  pipe,  taerapeutlc,  164 
Snap  switch.  Hart's,  140 
Soldering  machines,  Jensen,  2&7 
Specific  gravitie*,  rapid  determination  of, 

228 
Spedflc  gravity  of  iron  and  steel,  deter- 
mination of,  187 
Spesula,  improved  support  for  lav£*»  609 
Spindle,  dillUog,  209 
Spinning  meta),  2X1,  841, 860 
Spiral  gears,  6 
Spoke-gripfor  eydee,  881 
Sprcogei's  pump,  new  form  of,  266 
Springs,  machine  for  ooUtng,  806 
Squier's  Tiee.  181 
Stari :  oecnltatlon  of  by  moon,  2^8 

Tariable,  near  5M  Librae,  81 
BtoUcs,  126, 170 

**  Stella."  the  optical  iUusion.  126 
Stepped  gears,  5 
Still,  rapid  mercery,  78 
Stin<  of  wasp,  150 
Stop-valre,  asbes'.os-ptoked,  178 
Sttiking  part  of  elodk,  improvement  in, 

485 
StsdenU :  botany  for,  28, 71, 91 

mioroNiopes,  substages  for,  207, 291,  386 
Submariue  telegraphy,  612 
Bammatory  integration,  125 
bonspots,  81 

Sappcrt  for  large  spectra,  809 
Surface  gauge,  k87,  386, 542 
Snrfacee,  proportions  oc  wearingi  899 
Switch  :  Hart's  snap,  140 

Perkins's  electric,  202 

plug*  Lungen's,  435 

nsefol,  60 

two-way,  for  belSs,  489 
Bynodio  year  of  Venus,  888 

TANK  looos,  L.  and  aW.,  108, 211,  %n 
Taper:  fittings,  680 

forms,  box-tool  for  tumiDg,  860 

holes,  boring,  887, 880 


telegraph :  lineSi  amngsments  of  conns 
tions,489 

sender,  automatic,  5 
Telegraphy,  submarine,  512 
Telephone  :  circuits,  induction  In,  485 

experiment,  curious,  163 

Hoes,  erecting,  46, 185 

mechanical.  Knight's,  268 

systems,  151 
Telephone! :  280,  406 

construction  and  fitting  of,  177,  218,  S 
Teleecope :  house,  290 

praetical  work  with,  456 
Telesoopee :  mounting  Newtonian,  292 

refiecting,  adiusting.  172 
Tempbluz,  Cknt  and  Oc's,  or  eleetrio  wa!^ 

lighter,  411 
Theatrical  science,  542 

eutic  smoking  pipe,  164 

.  right  or  left-hand,  628 

iree-wire  tjitwn^  406    . 
TIa-pIate  work,  446 
TM:  combination,  WoodrufTs,  808 

for  bjring  holes,  422 

lathe  planer,  74 
Tools :  for  braiswork,  437, 601 

handy,  642 

reform  in  boring,  412 
Tower  roof  ridging,  279,  817 
Toys,  French  scientific,  423 
Transpsrsnt  dock,  128 
Tree  calf,  868 
Tricycle.  Martin's,  465 
Tricycles:  auxiliary  power  for,  104,  IS 
169,  189,  227,  271,  294,  818,  836,  37 
433 

driving  mschanism  for,  494 
Trisecting  an  angle,  65 
Tubes,  seamless,  from  aclld  blocka  of  msta 

168,208 
Turbine,  horUontal,  628 
Tuning  tne  oyiiniers,  8S7 

UBANXX8,  path  of,  506 

VACXnXJC  tube  multiplying  pUai^fii 

877 
Venos,  synodic  year  of,  888 
Vertical  reciprocating  motion  for  lathM 

201 
Vice,  Squif  r's,  181 
Viol  d'Amour,  140 
Violet-coloureo  flame  of  salt,  whenthrowi 

on  a  fire,  422 
VoltaiopUe,5l2 
Voltmeter,  160 
Voss  machine,  276 
Vulcan  loeomotive,  206 


WA8P,sUngof,160 

Wastes,  internal,  of    the  steam  •  enfifli 

method  of  reducing,  184 
Watch  lighter,  electric,  411 
Watches,  demagnetising,  370 
Water-tube  boilers,  354 
Wave  apparatus,  improved,  119 
Wearing  sorfaoei,  proportions  of,  399 
Weldiitf,  Coffin's  metbcd  of  electric  Uf 
Wheel  driven  by  pendulum.  817 
Wheeler's  portable  sheds,  455 
Windmills,  small,  381 
Woodruff  s  comlrfnation  tool,  808 
Work :  sheet  metal,  447 

wish  telescope,  ptaetloal,  466 
Wormnais,7 
Wondell'i  oaotpoimd  looomotiTS,  129 
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LATHE    APPLIAHCB8.-IV. 

(^Continued  from  p,  601,  Vol.  LL) 
DriU  Spindle. 

rC  diill  spindle,  driyen  from  the  oyer- 
hjead  motion  and  used  in  the  slide-rest, 
is  tUBefol  for  many  purposes.  Plain  drilling 
«n  be  managed  by  itTaid  often  to  bett^ 
adyantaee  than  by  using  the  lathe  man- 
drel itselx.  Some  work  is  fixed  to  a  chuok, 
tad  the  mandrel  itself  held  stationary  by  a 
division  peg[,  so  that  drilling  maybe  done 
vith  the  spmdle.  The  holes  in  a  division 
pUto  would  be  drilled  in  this  way.  The 
plun  flat  drill,  used  for  boring  holes,  is 
nmirtimes  replaoed  by  a  specifu  form  of 
eatting-tool  used  for  fluting  ajxd  otherwise 
ornamenting  work  held  between  the  lathe- 
06Dtre8. 

Hie  illustrations  show  a  drill  spindle  suited 
for  use  on  a  lathe  of  the  type  usually 
adopted  for  ornamental  turning.  The  square 
diaft.  measures  ftin«,  so  as  to  fit  a  tool  box 
of  usual  size.  Similar  appliances  of  much 
besvier  construction  are  also  used  on  heavy 
Isthes,  and  are  often  driven  by  wheel  and 
piaion  gearing,  to  give  more  power  than  a 
BO^  pulley  affords.  These  heavy  drill 
^indies  axe  used  for  such  purposes  as  are 
ittmsd  above,  and  are,  in  addition,  useful 
for  carrying  nuUing  cutters.  With  tibese  a 
gnat  quantity  of  work  can  be  done,  both 
expeditiously  and  accurately  ;  cutters  of 
nutiU>le  shape  beinK  used  on  the  drill  spindle, 
ttd  the  work  fixed  on  a  diuck  or  between 
tks  lathe  centres. 

To  briefly  describe  the  illustrations :  A 
dKnrs  the  complete  drill  spindle,  ^e  appli- 
ao»  being  put  together  ready  for  use ;  at 
&  xjshi- Auid  end  the  nose  is  bored  out  to 
\Ab  drills,  &c.,  and  is  cross-mortised.  The 
loog,  plain  middle  part  is  a  bar  of  steel  i^kin. 
^Que;  at  the  left  is  a  pulley  with  two 
y-grooveB  for  gut  driving-band.  The  puUev 
jiSiBld  on  by  a  sorew,  £,  the  head  of  which 
isBhown.  B  is  the  spindle  proper,  made  of 
Sood  cast  steeL  0  and  D  are  sections  taken 
uroDgh  A,  with  the  spindle  B  removed,  also 
tta  collars  Q  and  I  and  the  screw  E  re- 
moved; C  shows  the  sectional  form  of  the  pul- 
|ej,  and  B  that  of  the  square  bar.  Thislatter 
«  bored  throng  its  whole  lenffth  iiin.  diam., 
ttd  each  end  is  enlazged  to  admit  the  collars 
^  a  depth  of  about  ^.  E  is  a  screw  fitted 
m  the  tiul  end  ol  the  spindle.  In  ornamental 
«flke  appliance,  Holbsapffel*s  screw  threads 
jBB  oonunonly  used  by  tne  present  firm,  and 
W  other  makien  who  follow  the  same  st^le 
jMToik.  The  porew  E  is  }in.  lon^,  a^fid  its 
fttneter  and  thread  rate  are  distinguished 
Jf  the  letter  N  in  the  Holtssapflel  table. 
ae«  are  leq^eetivaly  {in.  in  diMaeter,  and 


36*1  threads  per  inch.  Being  simply  a 
binding-screw,  there  is  no  need  for  special 
exactness  in  its  dimensions.  F  is  a  section 
of  the  tail  end  of  the  spindle ;  it  is  bored  up 
about  fin.,  and  tapped  to  take  the  screw  E. 
About  fin.  of  its  length  is  turned  down 
to  I'kin.,  and  the  pulley  fits  on  this  part. 
Two  flats  are  filed  on  opposite  sides  of  the 
cylindrical  part  for  a  length  of  about  Ain., 
from  the  end,  and  reducing  the  diameter  to 
^in.  The  pulley  is  fitted  to  this,  and  so  pre- 
vented from  rotating  without  the  spindle. 
Or  is  the  back  collar  in  section ;  it  is  made  of 
cast  steel,  fitted  in  the  square  bar,  hardened 
and  ground  out  true  with  ^nders,  and 
finally  ground  on  the  spindle  itself.  I  is  a 
similar  collar  for  the  front  end.  H  is  a 
section  through  the  middle  of  A ;  it  shows 
the  square  steel  bar,  bored  through  with  a 
i^<iin.  hole,  and  inside  this  the  steel  spindle, 
about  fin.  diamet^.  K  is  the  nose  end  of 
the  snindle  in  section,  with  the  hole  to  receive 
the  drills  and  the  cross  mortise  hole;  and 
just  above  the  letter  K  is  the  shoulder,  which 
takes  the  thrust  in  drilling,  and  stops  end 
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le  construction  of  this  appliance  is  not  a 
very  difficult  task  to  anyone  able  to  do  plain 
turning,  and  knowing  how  to  harden  steel 
properly.  Nearly  all  the  work  is  turning 
and  boring,  and  requires  care  more  than  skul 
to  make  it  successful.  By  following  the 
course  of  procedure  detailed  below,  there 
should  be  very  littie  risk  of  complete  success. 
All  the  parts  are  made  from  steel  in  its  com- 
mercial forms,  and  suitable  pieces  can  be 
obtained  from  almost  any  tool-shop  or  metal- 
warehouse  which  sells  sbael,  and  a  shilling  or 
so  will  pay  for  the  whole  lot.  The  materials 
comprise :  a  piece  of  iVin.  square  bar  steel. 
5^in.  long ;  a  mild  steel,  shear  or  Bessemer 
will  suit  for  this ;  a  piece  of  rod  steel  i^ein. 
diameter,  8in.  long ;  good  quality  cast  steel, 
tool  temper  or  spindle  temper,  which  means 
containing  from  1^  to  1^  per  cent,  of  carbon ; 
a  disc  of  steel,  l^in.  diameter  and  fin.  thick 
— any  qualitv  will  do  for  this  wmoh  is  to 
make  the  puUey ;  a  piece  to  make  the  screw 
E.  ^The  above  dimensions  are  smallest 
admissible,  they  being  those  of  the  finished 
parts. 

The  square  bar  is  the  part  to  commence 
with.  It  is  first  made  true,  each  side  being 
flat  and  at  right  angles  to  those  adjacent.  If 
the  bar  steel  is  selected  with  an  eye  to  after- 
work,  and  a  straight  piece  is  got,  having  its 
angles  true,  and  not  rhomboLdal,  as  some 
are,  a  little  filing  will  make  it  shapely,  and  a 
few  strokes  of  emery  paper  taken  length- 
ways will  lay  an  even  grain.  A  true  sur&ce- 
plsfte  and  a  tiry  square  should  be  used  to  test 
the  aooonK^   ol   thia  square  bar  before 


passing  on  to  the  next  process,  which  is  to 
bore  a  nole  straight  through  the  bar. 

Both  ends  are  accuracy  middled  and 
centre-punched,  then  tested  on  the  cone 
points,  and,  if  necessary,  altered  till  the  bar 
runs  quite  true.  The  comers  of  the  square 
are  then  just  removed  by  a  graver,  so  that 
tibe  bar  may  run  in  a  cone  plate.  For  the 
actual  boring  a  half-round,  or  D  bit  is  used, 
and  if  tins  is  carofully  entered  it  will  follow 


speed  and  feed  can  be  used  may  be  gathered 
from  what  is  done  on  similar  worx  at  the 
Small  Arms  Factory  at  Enfield.  There  rifle 
barrels  are  bored  just  under  3in.  diam.  at 
900  turns  per  minute,  during  which  the  D- 
bit  IS  fed  in  Jin.  The  barrel  itself  is  rotated, 
and  D  bits  are  applied  at  both  ends ;  the  bits 
meet  in  the  n^^e,  making  a  very  straight 
hole  right  through.  At  these  rates  of  speed 
and  feed,  the  bar  5^in.  lon^  should  be  oored 
through,  using  one  bit  om^,  in  about  ten 
minutes ;  but  in  practice  it  takes  a  little 
longer,  if  all  ffoes  well.  Should  it  happen 
that  either  hole  goes  out  of  Hue,  so  that  the 
two  do  not  meet  precisely  concentric,  a  way  to 
correct  the  error  is  bv  broaching. 

When  a  hole  has  been  mode  3iin.  diam. 
clear  through,  the  next  process  will  be  en- 
larging the  ends  to  receive  the  collars  in 
which  the  spindle  runs.  These  recesses  are 
barely  Jin.  diam.,  U  being  theii-  size ;  they 
are  hn.  deep.  They  may  bo  enlarged  from 
the  through-hole  by  means  of  a  pin-drill  of 
suitable  size ;  but  a  better  plan  is  to  bore 
them  witii  a  boring-bar  between  the  lathe- 
centres,  the  square  bar  being  itself  fixed  in 
its  intended  place  on  the  slide-rest.  This 
boring-bar  is  a  steel  rod  Jin.  diam.,  and 
about  7in.  long.  It  has  a  cross-mortise  hole 
about  lin.  from  one  end,  in  which  a  small 
cutter  is  fitted  and  held  by  a  wedge.  By 
using  this  bar  to  bore  the  recesses  for  the 
collars,  they  may  be  made  absolutely  true 
with  the  line  of  centres  when  the  drill 
spindle  is  in  its  normal  position  on  the  slide- 
rest.  Both  recesses  are  similar  in  size,  and 
the  mouth  of  each  is  coned  out  to  about  6(f . 
They  must  be  bored  smooth,  and  if  a  trifle 
tapering  large  at  the  mouth,  it  will  be  better 
than  if  quite  parallel ;  but  the  reverse  must 
be  carefully  avoided.  A  conical  wooden, 
plug,  turned  to  suitable  size,  and  having  a 
piece  of  emery  cloth  wrapped  rouQd  it,  will 
suffice  to  give  the  desired  amount  of  taper  to 
these  holes.  This  done,  holes  are  to  be 
drilled  about  Ain.  diam.,  about  Jin.  from 
eacdi  end  through  the  top  side  of  the  bar  into 
the  collar  reoesses,  for  oil-holes  to  lubricate 
the  ooUar  bearings.      The  burr  mtist  be 
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«leai«d  away  from  tlie  inside  of  these  oil 
liolss,  and  they  should  be  elightty  counter- 
Bunk  on  the  outside.  This  finishes  the 
square  bar. 

Taking  the  steel  rod  in  hand  nest :  first 
centre  it  truly  and  bore  up  one  end  I'liin. 
diameter  for  a  leagth  ol  IJia. ;  this  tubular 
part  will  form  tl^  two  oollai's,  which  can 
«  out  ofi  each  gin.  long.     The  piece 


tiie  noee  end  is  then  bored  Ai^-  dkm.  and 
3in.  deep,  the  tail  end  s'trin.  diam.  and  about 
Xin.  deep  i  the  bottom  part  of  the  hole  being 
bored  larger  to  facilitete  tapping.  After 
property  conuterainkiiig,  this  hole  is  to  be 
tapped,  and  the  countenink  applied  again  to 
remove  any  burr.  Mount  the  spindle 
between  the  lathe  centres,  and  take  a  slide- 
rest  cut  along  the  rod,  leaving  about  Sin. 
tuU  diam.,  and  reducing  the  put  behind  to 
jin.  diam.  tor  a  length  of  Jin.,  and  the  tail 
end  I'ain.  diam.  for  a  length  of  fiin.  When 
roughed  out  so  far  the  spindle  should  be 
carefully  annealed.  This  is  a  process  reqair- 
ing  a  very  large  amount  of  practical  experi- 
ence to  carry  throuf  h  successfully. 

The  spindle  must  be  heated  erenly,  and  it 
must  be  allowed  to  cool  evenly,  and  during 
both  processes  it  must  not  be  lulowed  to  feel 
the  inflaence  of  its  own  weight  tending  tc 
bend  it.  When  heating  the  spindle,  it  should 
be  suspended  by  a  wire  twisted  round  the 
shoulder,  and  allowed  to  hang  vertically 
and  it  must  be  protected  from  draught,  i. 
whiff  of  ail  nuKnt  almost  epoil  it  al  this 
staee.  During  uie  time  it  ia  slowly  cooling 
it  uao  requires  great  care  to  guard  against 
any  strain,  which  would  cause  it  to  set.  The 
collars  may  at  the  same  time  be  properly 
annealed ;  but  before  doing  so  they  should 
have  their  outeides  turned  to  approximate 
shape  and  size,  as  shown  at  G  and  I  '  " 
illustration. 

To  finish  the  collars  and  fit  them  in  their 
places,  each  should  be  mounted  in  a  wood  or 
metal  ohuck  and  carefully  bored  out  oonioal 


about  1°  30"  from  the  axis,  the  front  ooUar  | 
being  Hin.  diam.  at  its  smallest  end,  and  the 
tail  oollar  Uin.  diam.  Each  collar  ^onld  be 
nound  out  smoothly  with  lead  grinders 
charged  with  emery.  Each  one  is  then 
removed  from  its  chuck  and  mounted  on  a 
true  tapering  mandrel  and  turned  true  on  its 
outside  to  suit  the  recess  in  the  equare  bar. 
The  collar  is  turned  to  just  enter  the  recess, 

that  it  will  reqniie  to  be  foroed  in  after 
hardening.  Before  hardening,  a  hole  is 
drilled  through  each  collar  to  admit  oil,  and 
from  this  hole  it  is  advisable  to  make  a  very 
shallow  broad  groove  lengthways  of  the 
oollar  to  form  a  channel  for  the  oil  to  flow 
in  and  properiv  lubricate  the  whole  length  of 
the  bearing.  Bach  collar  is  then  hardened, 
and  though  breaka^  is  often  expected  in  this 
process,  yet  it  seldom  occurs  with  proper 
Plenty  of  common  yeUow  soap  rubbed 
jT  the  collars  protects  them  against 
burning,  and  also  causes  them  to  leave  the 
water  clean  after  hardening.  It  is  well  to 
be  assured  that  the  operatiou  has  been  suO' 
cessful  by  testing  witn  a  file. 

To  get  the  coIIsts  in  their  plaoee,  put  each 

le  in  position  with  the  fingers,  and  find  a 
bolt  to  go  through  the  bole,  or  a  lod  with  a 
nut  on  each  end— that  will  do  to  draw  tbe 
collars  in  their  recesses.  Have  this  ready 
and  lay  the  OOlUrs  iu  convenient  places. 
Heat  the  square  bar  all  through  evuily  as 
hot  as  it  can  be  handled— in  boiling  water  is 
a  good  way ;  then  quickly  put  the  collars  in 
place ;  have  an  eye  to  the  position  of  the  oil- 
noles,  so  that  they  come  opposite  those  in  the 
bar ;  put  the  bolt  or  rod  through  them  and 
screw  up  the  nut  to  draw  the  coUars  home, 
and  do  all  this  as  quickly  as  possible,  so  that 
the  bar  does  not  become  cool,  and  also  that 
the  collara  do  not  become  hot.  Immediately 
that  the  coUars  are  drawn  home  (they  may 
be  assisted  by  blows  fromamallet),  the  whole 
should  be  cooled,  so  that  the  temper  of  the 
collars  may  not  be  lowered. 

The  spindle  may  now  "be  made  to  fit  in  it< 
I  place  in  the  bar.    It  ia 'turned  pftrallel  ba- 


tween  the  bearings,  and  these  are  tu 
conical  to  agree  with  the  collars, 
dimsnmons  of  this  spindle  are  not  ^i 
because  they  depend  upon  those  of  ( 
parts  to  wluch  it  has  to  be  fitted,  and 
upon  Tnafc'"g  it  to  any  linear  moasuron 
Am  soon  as  Um  conical  necks  will  go  intc 
collars,  it  is  convenient  to  use  the  spind 
a  grinder  to  true  the  hardened  collars  ; 
stone  dust  is  used  to  do  the  grinding. 
truing  process  may  be  continued  till 
blauknesB  of  the  hardening  ha^  been  enti 
removed  from  the  conical  bore  of  the  col 
When  this  stage  is  reached,  all  trace  ot 
abradeut  poWMr  must  be  removed — and 
is  very  important,  tor  a  little  grit  left  in 
hole  might  mar  the  bearings  at  a  later  b( 
The  spindle  is  then  turned  to  such  ahapt 
size  as  may  fit  it  to  the  square  stem, 
tail  end  will  be  reduced  to  I'uin.  dian 
receive  the  pulley,  and  it  is  advisable  1 
this  before  hardening  the  spindle. 

The  pulley  is  made  from  a  diec  of 
IJin.  diam.  and  jin.  thick ;  a  holu  is  b 
through  the  oenti«  J^in.  diam.,  and  the 
mounted  on  a  mandrel  and  turned  true 
to  approximate  form.  The  V  grooves 
their  sides  forming  an  angle  ot  (iO\  and 
bottom  is  act  cut  in  acutely:  a  flat  - 
fully  Ain.  wide,  is  made.  The  hole  is 
enlarged  to  -Ain.  diam.  for  a  distanco  of 
leaving  Jin.,  Jiu.  diam.  Two  opposite 
of  this  ,part  are  filed  away  Ui  tho  full 
diam.,  in  order  that  thi>  pulley  so  mad- 
on  the  spindle,  which  hiis  nuts  i\\<ii 
opposite  sides  to  admit  it  bi'tweon  th< 
duoed  diameter  ot  tlio  h»1i<,  and  by  this 
the  pulley  is  sooumlv  tiltml  to  alwava  ( 
the  spiniDe  round  wil.li  il.  Thi*  p.isitic 
the  spindle  rolatiiTly  t"  tli"  |iull"y  slu-u 
marked,  so  that  tli"V  I'nti  slwnvn  1>«'  ri'pl 
the  samo  way.  mi'l  tlw  ywWxx  sh.nili 
finally  turnml  fnio  nii  tlm  npiii.M.'  xtiAt. 

Thewrow  K  iii>M«  "•>  9wv\a\  ^h-Wv 
farther  thait  wtinf  lin«  Wh  sivon 
dimenalnits  wiii  t»>  h\\t>^<,\  fnw  llm  drm* 
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this  prooesB  all  the  previous  work  may  be 
Spoiled,  as  the  epindle  may  be  easily  brok< 
cracked,  or  beat.  The  precautiooa  mentioi! 
in  coimectioa  with  the  aDoeoling  procees  e..  _ 
to  be  taken  in  heating  for  hardening,  and  the 
spindle  ehould  be  80  heated  that  the  bearings 
only  will  be  thoroughly  hardened  on  cooling. 
A  person  who  is  accustomed  to  hardening 
etecl,  and  eepeciaUy  one  who  has  had  experi- 
ence with  steel  ol  a  certain  grade,  con  sc 
regulate  the  heat  that  only  those  parts 
required  to  be  hardened  are  made  suf&ciently 
hot  for  this  to  aocur,  and  the  remainder  of 
the  stoel  is  not  hot  enough  to  harden  when 
■oddenly  cooled.  It  is  just  this  eiporienoe 
that  is  wanted  in  treating  the  spindle.  It 
Bhootd  be  held  suspended  by  a  wire  from 
the  tail  end,  so  that  it  hangs  quite  vertical, 
and  be  then  heated  and  lowered  iato  water 
or  oil,  keeping  the  spindle  vertical  aU  tio 
while. 

When  hardened,  the  spindle  is  spun  on 
the  lathe  centres,  and  teatod  for  truth.  It 
may  have  warped  in  hardening,  and,  if  bo, 
can  bo  straightened  by  pamng  with  a 
hammer,  and  when  fairly  true,  the  bearings 
may  be  lapped  to  fit  tKo  collars  and  the 
shoulder  brought  up  to  bearing. 

The  spindle  has  its  nose  trued  when  run- 
mug  in  its  bearings,  and  the  hole  in  which 
drilis,  &c,  will  bo  fitted,  is  re-bored  out  true, 
mi  may  be  lapped  for  greater  accuracy. 

^lis  closes  this  somewhat  minute  de 
scription  of  the  drill  spindle,  and  the  method 
of  making  it. 


ASTBOKOUICAL    NOTES    FOB 

SEFTESBEB,   1890. 

The  Son. 


Ai  Greenwich  Uean  Noon. 


11  E9  60-37..  10  42  IE 
11  G8  13-12  „U  0  20 
tlG6  30-69  „llt  IS  20 
11  U  4fi-S2„'tl  36  18 
1163  0-10  „;il  54  13 
list  16-37,,  12  12  II 


4  29     fifll  21  19-76 

2  33  S2U  11  3253 

0  37  2312  1  Ifi-29 

1  19  36ll2  SO  68-06 
(South)  I  ^^ 


The  Method  at  finding  the  Sidereal  Time  at 
Htu  Koon  at  any  other  station  ia  explained  on 
p,  U3  ol  Vol  L. 

Bpot*,  though  still  Bmall  and  rare,  ore  begin- 
lau  to  appear  a  little  more  trequontly  on  the 


At  &.  22m.  a. 
aU,  lachnicaUy, 


Heptemher  23,  the  Sun  is 
er  Libra,  and  Autumn  is 
nmoted  to  rommence.  At  this  instant  he  will 
niilj  be  just  below  a  line  joining  l3  and  ij  Vir- 
pnii,  and  lUher  near  the  latter  Btar.  The  'ZSrd 
B  Oa  thaorotical  date  of  the  Equinox ;  but  in 
Uidon  tilers  will  be  no  actual  eqoality  of  day 
ai  mgU,  the  nearest  approaches  to  sucb  equality 

' the  24th,  when  the  duv  is  12h.  2m. 

llh.  SSm. 


The  Moon 
Una  her  Lost  Qoarter  at  3h.  29-Sni.  a.m.  oi 
thettb,  and  ia  New  at  7h.  33'Om.  in  the  mora' 
Bgofthe  Ilth.  She  will  enter  her  First  Quarte 
it  VSb.  i'fim.  p.m.  on  the  2tBt,  and  be  Full  a 
i)-7m.  after  noon  on  the  2Sth. 


Dnct 

Moon's  Age 

at  Noon. 

Souths. 

Days. 

h.      m. 

t 

21-8 

6    52-7    „ 

11 

26-8 

9    .59-8    „ 

IS 

a-a 

1    34  ■9  p.m. 

21 

7-2 

6    41-7    „ 

.     2< 

12-2 

10    37-1    „ 

Tlalloon-wQl  be  in  conjunction  with  Saturn 


Oooultationa  of  (and  near  Appcoaches  to)  Fixed  Stare  by  the  Soon. 

Star-s  Name. 

B 

Diwppear- 

Moon's 
Limb. 

i* 

'Keappear- 
once. 

Moon's 
Limb. 

ii 

9. 

04  Ceti 

R 

h.     m. 

10     40  p-m 

°3 

4°3 

1  h.m. 

Dark 

301 

338 

SI 

tn     53     „ 

NWbyN 

safe 

331 

5 

3 

BAC.  741 

■Ifi    32  a.m 

155 

1-22 

BAC-  1206 

10  20  „ 

Dark 

263 

fi 

BAC.  1240 

6 

105 

2  22  a.m. 

Dark 

278 

BAG.  ISOI 

K 

13  43  „ 

Dark 

332 

31  Ophiuchi 

a 

7    50    ,, 

S7 

60 

13  3,. 

Bright 

389 

3.5S 

21 

63  Uphiuchi 

4 

3 

313 

■H 

i;  Caprlcorni 

6      til     33     „ 

338 

314 

V 

30  Piscium 

fi        10     36     „ 

Dark 

47 

o7 

II  45p.m- 

Bright 

218 

246 

33  PiBCLum 

fi 

12    32  a.m. 

91 

BO 

I  2Sa.m. 

201 

184 

V,H 

61 

3     31     ,. 

61 

34 

238 

VH 

29  Ceti 

5     12     „ 

Bright 
NJfW 

49 

11 

G3o  „ 

261 

B  Piacium 

4 

t7     18  p.ni. 

331 

13 

!i  of  the  above  table 


Jupiter**    SataUltae. 


I"! 

i 

ii 

£  a 

1 

s. 

i 

i 

%\ 

.. 

- 

a. 

■55 

1 

el 

.. 

-■ 

■■ 

„ 

J 

TrI 

1"? 

?1 

»  « 

11 

ShF, 

Vf. 

1 

Ml 

19 

T 

ShE 

n 

2.1 

P« 

Shi 

17 

11 

Flrfl 

<l 

ni 

10" 

■■0 

in 

OcD 

4V 

OcD 

11 

P.M. 

n 

ShB 

fi 

:«) 

71 

m 

(i«R 

T> 

27 

. 

III 

TrI 

A'^ 

:n 

■n 

II 

EeR 

Vl. 

-Sfi 

Sl- 

13 

OcR 

N 

61 

■n 

IT 

IT 

Tr  I 

M-. 

13 

EcD 

<) 

IB 

11 

■>i 

n 

TrE 

Shi 

Ill 

11 

E(R 

}'> 

60 

■>3 

» 

IH 

II 

TrE 

Ifi 

11 

TrI 

ShE 

fi 

Sh  r 

OcR 

1 

n 

Ecli 

■M 

TrE 

OcD 

■1 

43 

tn 

U 

ShE 

TrI 

)t 

AO 

11 

1') 

16 

ShI 

Shi 

H 

n 

n 

7VK 

n 

ShE 

y>. 

6 

26 

1 

TrE 

10 

n 

Hh  V. 

5S 

17 

TrI 

10 

:■?: 

F.M. 

■.!(t 

I 

ShE 

10 

21 

IV 

fhti 

13 

5fi 

17 

Sh  T 

M 

:H 

•2V 

I 

EcR 

7 

.■iO 

(VI) 

II 

HK 

1« 

()..,  1) 

1 

3 

// 

7V/ 

11 

29 

10 

TrI 

11 

l« 

Kr.R 

4 

'Vi, 

RO 

II 

K«  K 

10 

6.1 

36 

in 

Shi 

11 

IS 

Ski 

f. 

J! 

10 

TrE 

" 

4 

10 

TrE 

7 

20 

Ec,  Eclipse;  Oc,  Occultation;  Tr,  Transit  ut  Sittollite ;  Sh,  Tranait  uf  Shadow;  D,  Disap- 
pooiunco ;  R,  Iteppearonce ;  I,  In";^oas;  E,  Egrcas.  The  printing  of  a  phenomenon  in  lialUi 
mdiuitoa  that  its  vimbility  isrenderel  doubtful,  t'itber  by  the  hrigbtnesB  of  the  twilight,  or  by 
Japitor'a  proximity  to  the  horizon. 


SB  33'  N.  ol  him)  at  oh.  a.m.  on  the  13th  ;  i 
ercury  at  midnight  on  the  15th  (Mercury  9 
3.) ;  with  Venus  at  5h.  a.m.  on  the  I8th  (Vt 
6'  13'  S.) ;  with  M^rs  at  lOh.  p.m.  on  the  2Ut 
(Mnrs  r  44'  S.) ;  Hnd  with  Jupiter  at  6h.  a. 
the  24th  (Jupiter  2°  16'  N.) 

At  noon  on  September  1st  the  Moon 
CetoB,  ont  of  whith  she  passes  into  Pi& 
9h.  o'clock  the  lume  eroning,  only,  howev 
re-enter  CetuBut'Ob.  p.m.  on  the  2nd.  When 
she  finally  leaves  Cetua,  which  she  does  at 
3h.  a.m.  on  the  3rd,  she  emerges  in  Aries.  She 
remains  in  Aries  until  9h.  30m.  a.m.  on  the  4th, 
and  then  quitaitforTaunis,  Herjoumeyacroaa 
Taurus  terminatoa  at  lOh.  a.m.  on  tho  7th, 
whan  ahe  enters  GomiQi.  She  ia  travelling  over 
Qemini  until  2h.  30ni.  p.m.  on  the  9th,  at  which 
hour  she  crosses  the  boundary  into  Cancer.  By 
7h.  30m.  a.m.  on  the  Ilth  she  has  traversed 
Lancer  and  entered  Ifeo,  and  here  she  remains 
until  7h.  a.m.  on  the  14th,  whan  she  leaves  it  for 
VirffO-  It  ia  not  until  9h-  p  m.  on  the  17th  that 
ahe  bos  completed  her  passage  througlt  this  great 
conBtellation  and  entered  Libra.  She  crosses 
libra,  and  at  Gh.  p.m.  on  the  lath  arrives  at 
the  Weatem  edge  of  the  Northern  apike  of 
Scorpio.  Ittakoflheruntil5h.30m.neitmomiDg, 
and  at  that  hour  she  paaaca  into  Ophiuchus.  At 
Ih.  p.m.  on  the  21st'BhepuBBeB  from  OphiudiuB 
into    Sagittarius.      She   leaves  Sagittari"    '- 


.'apncomus 


i  Ih.  30m.  a.m.  on  the  21th  ;  and 


CapricomuB  in  torn  for  Atiuarios, 
the  25th.  By  4h.  30m.  p.m.  on  the  37th  she 
has  finished  her  coorae  throegh  Aquariita.  and 
hu  entered  Piaces.  Travelling  through  Pisces, 
to  an  outlying  part  of  Cetua  at 
tiie  28th  ;   and  through  Ihis  ahe  ia 


journeying  nntil  7h.  a.m.  on  the  29th,  at  which 
hour  she  re-enters  Pisces.  Thia,  however,  ia 
only  to  plunge  again  into  another  pirt  of  Cetns 
at  4h.  a.m.  on  the  30th  ;  and  when  she  Snallv 
quits  CAua  [aa  at  the  beginning  of  the  monthj. 
At  lb.  p  m.  on  the  30th,  it  is  to  come  out  in 
Aries.    There  we  leave  her. 

Heronry 
la  an  Evening  Star  anlil  almost  tho  and  ol  the 
month.  He  attains  his  gceuteat  elongation  East 
of  the  Sun  (20'  59')  at  luh.  a.m.  on  the  3rd,  and 
comes  into  infurior  conjunctioa  with  the  Sun  at 
7h.  p.m.  on  the  29th.  His  South  Declination  mili- 
tates against  his  observation,  as,  even  at  the 
lieginning  of  September,  he  sets  too  soon  after 
the  sun  to  be  viEible  with  the  naked  eye  n 
such  a  climate  as  the  Engliah  one,  Uis  angular 
iliametei  increases  from  G-S"  on  September  Ist  to 
I0'2"  for  a  few  days  about  the  time  of  his  con- 
junction; but  has  diminiahfld  (abaolutely  imper- 
ceptibly) to  10'  by  the  list  day  of  the  month. 


Right 

Asm 

naion. 

b, 

m. 

t'/ 

18-5 

13 

34-6 

13 

50  0 

13 
13 

lG-3 
32-5 

■NQUHH  mqgAMIO  AHD  WOSU)  Qg  BOmiaB!  Ho.  Ui7. 


VmxQM 


ii  an  Evaniiig  StarthmughontSeptoinlwr,  KtUin- 
ing  hsr  gte&iat  elanntion  But  of  tiis  Sun 
(16'  29)  at  4h.  a.m.  on  the  24th.  Uiifratnnstel;, 
at  this  time  her  great  and  Incrttuiiig  Sontlt 
DoolinaticiD  is  terribly  agaiiut  ths  ohEarver.  In 
lover  Utitudes  tbaa  onra  she  will  he  a  farilHuit 
•ad  oonspicuou*  object  in  the  eveoiiiK  sky ;  bnt, 
from  the  cause  Bpecifled,  ilu  (like  Marvnr;)  seta 
too  aoon  att«r  the  gun  in  tbu  oonntry  to  be  at  all 
fairiy  Been.  Soon  after  tLe  middle  of  the  month 
■he  will  be  dichotomised,  or  pragent  the  phase  of 
tlie  Hoon  when  about  7 '4  days  old.  Her  angular 
diunetet  increaaes  from  IS'Q"  on  the  lit,  to 
2S-6'  on  the  aoth. 


11 

Right 

Declination 

Aacanaion. 

Souths. 

h.  m. 

h.     m. 

1 

13  27-* 

10    3fi-2 

2  44  G  p.m. 

6 

13  *7'2 

12    (6-6 

11 

U    7-0 

Ifi     10-8 

2  44-7    „ 

U  26-7 

17     17-4 

2  44-7    „ 

21 

14  4S-J 

19     15-3 

2  447    „ 

26 

IS     fi-8 

21       3-4 

2  44-4    „ 

II  will  hence  be  leen  that  Venus,  starting  from 


nuif  just  pouibly  be  caught  close  to  the  horizon 
aftar  annaet ;  hut  u  bia  ftngular  diameter  dwindlea 
tronahoat  13- on  the  lattoll*  by  the  30th,  his 
Sonth  Declination  iaoreasing  pari  passu  from 
26"  46'  to  over  26°  between  the  let  and  the  26th, 
aay  ephemeris  of  him  would  needlessly  occupy 
space.  He  is  in.  qnAdratnra  with  the  Sun  at 
9  p.m.  on  the  2l8t. 

Jupitor 
ii  a  little  better  placed  for  the  observer  than  Alan, 
and  that  is  all  Uut  can  be  said.     He  must  be 


lasity   obsonres  all    his   finer  Buperfidal 

detaiL      tua   angular   equatorial    dituneter  de- 
oreases  from  43-r  on  the  lat,  to  40-4"  on  the 

aotb. 


Right 

South- 

Souths. 

h.  m. 

h.      m. 

1 

20  23-8 

M    10-7 

B    39-9  p.m. 

8 

20  22-3 

20     18-0 

II 

20  21-0 

20    30-2 

8    67-7   „ 

16 

20  20-1 

20    23-3 

8     37-1    „ 

21 

20  19 -e 

20    25-2 

8     16-9   „ 

26 

20  19-2 

20    26-0 

7    66-9   „ 

So  that  Jupiter  describes  a  short  retiog&de  arc  in 
Capricomus. 

Batom,  TTraniu,  and  Neptune 
for  the  purposes  of  ordinary  observara,  are,  one 
and  all,  invisible. 

]Uiilm»  of  the  Varlabla  Btu  Alrol 
will  occur  on  the  I3th  at  Gh.  16ni.  a.m.,  on  the 
lath  at  2h.  ISm.  a.m.,  on  the  13th  at  llh.  4m. 
p.m.,  and  on  the  21(t  at  7h.  f3m.  p.m.,  as  well 
as  at  other  tinea  when  the  phsnomenon  will  be 
inrisible. 

Oraanirioh    Mean    Ttma    at    BoatUnv    at 
Tan   of   the    Prtnoip*!    Hzad    Stan   on 
tho  Klffht  of  September  l»t,  1890. 
Star.  Souths, 

h.   m.    a. 

T«« 7  49  32-9Sp.io. 

t  Aquil»  ..         ..         .,     8  16  37-08   „ 

AUair B     1  3375   „ 

a*OapTioomi 9  28     1-74   „ 

"Pygni 9  63  41-28   „ 

aOepbei  10  31  S2-Q0  „ 

f  Pegaa ID  54  37-61  „ 

•  Aqoarii         11  Ifi  55-03   „ 

Fomalhant        •12    7  13-25  a.m. 

Markab  "12  14  8420  „ 

*  Early  momiog  of  2nd. 

Tba  method  of  finding  the  Greenwich  Mean 

Time  of  Bouthing  of  cather  of  the  stars  in  the 


abore  list,  a*  also  that  of  detsmlning  the  local 
instant  of  iti  tnuiiit  at  any  other  st&tion,  will  be 
found  on  p.  364  of  Vol.  L. 

BhooUnB'   Star* 
am  notably  more  rare  in  September  than  they 
are  in  Angnst.     Still  the  observer  may  possibly 
be  rewarded  (or  watch   kept  on  the  nights  of 
lBt-2nd;  6th-7th  (in  fact,  4th.l7th).  and  2Ist- 
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HOW  BOOKS   A£X  BOTTIID.-TI- 

By  "Fbacticai.  BooEsixsin.'* 
Jolntinr  or  Baoklns — Treatment  of  Boarda— • 
BeTelUnc—Oaae-KaUnc. 
yon  have  followed  the  instruction*  eivcu  in 
last  article,  yooi  book  will  bow  Ceready 
lui^  -  jointing"  or  "bacUog."  Def or*  we  com- 
mence to  do  this  it  will  M  Mcesury  to  know 
what  thickness  of  hoard  wo  are  gcdng  to  nie,  and 
this  will,  of  course,  depend  upon  the  dto  of  the 
book.  I  would  not  recommend  a  thick  bOitd  for 
any  book  which  is  to  have  an  ordinary  Undiiig. 
Tmck  hoards  always  look  clnmay,  unleM  in  the 
case  of  albnnu  or  foil-bound  books  irf  a  special 
class  i  then,  indeed,  the  bcavier  aod  thicker  t^*! 
board  the  more  handsome -looldng  will  be  tha 


X/ll 


X(V 


hooli.  These  very  thick  boards  which  are  used 
torfoU-bonnd  books  are  ganerally  "made"  by 
the  binders^i.e.,  several  thickness  of  board  are 
pasted  together  and  pat  into  the  press,  and 
allowed  to  dry  under  pressore.  There  is  a  ^reat 
art  in  making  boards,  and  although  every  binder 
should  be  in  poaseesion  of  the  secret,  they  either 
through  carelessness  or  want  of  Qiought  when 
making  loards,  do  so  in  sach  a  way  as  to  make 
them  wlien  they  are  put  to  the  books  seem  as 


XV 


if  they  wanted  to  part  company  with  them — 
i.e.,  tbay  torn  np  at  the  edges  and  present  a  very 
naworkmanlike  appearance.  This  can  be  ea^y 
aTdded  by  a  little  thooriit,  all  that  is  required  is 
to  lake  care  when  maUng  boards  to  pat  a  thin 
one  to  the  side  intended  to  be  placed  next  to  the 
book,  this  draws  the  boards  to  the  book  and 
makes  them  lie  ai  they  ihoold.  For  the  same 
reason  boards  for  ordiiMty  books,  which  consist 
of  a  nngle  thicknen  of  i«steboaid,  are  lined  on 
the  ioMe  with  paper.  When  the  proper  thick- 
ness of  board  has  been  decided  npon,  a  pair  for 
each  book  is  out,  and  as  already  Indicated,  lined 
withpaper  and  set  aside  to  dry. 

When  jointing  a  book,  it  must  be  screwed  up 
tightly  between  a  pair  of  jointing  boards  in  the 
l^ngpnsi,  and  the  back  beaten  with  the  hammer 
Qotilu  lies  ovcc  the  bcaid  from  aboat  Jin.  to  a 
lin.  or  more,  acoording  to  ths  thickness  of  the 
boards  to  be  used  for  the  book.  When  doing 
this,  oat»  most  be  taken  to  beat  the  back  from 


will  mow  what  i  . 

metbd,  and  ng.  14  is  the  01 


I  to  bet 


Glided. 


hard^pood  shaptd  l£e  Fig.  1-, 

view.  One  is  placed  on  each  side  of  ths  book  as 
shown  in  Hg.  10,  and  the  whole  carefully  placed 
in  the  ^nm  and  tjriitened  up.  It  is  then  ham- 
mered M  directed  above. 

In  large  ihopi,  when  great  qoantitiee  of  work 
iadone,  tha  backing  is  done  t^  machlnerj'.  A 
baokin^-mBchina  consists  essentially  of  a  pair  of 
riaol  jaws  for  grmting  the  work  and  a  rteel 
ToUar  which  takes  the  place  of  tbo  h*»wiwftr  in 


the  hand  proce«.  These  machines  are,  of  coDiae, 
very  osefnl,  and  do  the  work  vmt  speedily  with 
ven^ery  littla  labonr.  Messrs.  Oneg,  Fnnunl, 
and  nranift  make  nlendid  machines  M  this  type 
The  lint  monUooea  engineer  has  also  a  ^Imdid 
job  backing- machine  which  requires  no  settiag; 
it  is  simply  a  pair  of  steel  jaws  shaped  like  tw 


alrady  described.  When  this  operaticn 
been  successfully  accomplished,  the  book  Is  ra 
for  the  boards ;  bnt  before  I  give  directions  . 
this  part  of  the  work,  I  will  ask  your  sttentica 
to  an  operation  called  caoe- making.  You  aifd 
doabtlui  aware  that  the  lu-geiBt  numben  ^ 
the  books  which  are  published  at  the  pitnit 
time  are  sent  ont  to  the  public  handsomely  bqaM 
in  cloth.  The  time  was,  and  not  so  vary  M| 
ago,  when  they  were  sent  out,  knocked  togctMi 
in  a  paper  wrapper  or  cover,  having  ndther  ^ift 
nor  form.  Cloth  binding  has  indeed  beoon 
quite  a  fine  art.  Some  of  the  deeigns  which  m 
blocked  upon  the  cases  are  really  magnlfliiwl, 
the  gold  and  colours  so  perfectly  brought  out  is 
some  instances,  that  even  to  those  who  are  qilti 
conversant  wiUi  the  process,  the  maiupulwiB 
•earns  qnite  a  marveL  Kot  only  are  the  desigM 
•operfectandworthy  of  pr-"-  'v... a 


of  the  binding  is  so  good  that,  with  ordinuf 
wear,  the  boou  will  last  no  end  of  time. 

The  nsoal  method  of  making  cssea,  and  I 
specially  ask  the  amateur  to  take  note,  for  he  eM> 
easily  make  a  cose  for  hit  book,  is  to  procoedM 
follows : — Oet  one  of  the  books  of  an  edition,  aft 
to  save  Ume,  make  up  a  "  dummy  "  of  ^ua 
paper,  having  the  requisite  number  of  pages,  and 
prepare  it  oj  going  through  all  the  procesM* 
alraady  d«ai^^,  besides  cuttiiig  the  edgtfr 
which  is  done  in  this  instance  while  Oit  boos  if 
flat.  Fit  a  pair  of  boards  to  the  book,  and  get'* 
piece  of  cloth  the  proper  size,  glue  it  on,  anu 
draw  it  on  to  the  book,  and  as  the  boards  hat*  . 
not  been  fastened  to  the  book,  it  u  easy  to 
separate  them,  the  book  is  laid  aride,  and  th* 
edges  of  the  cloth  turned  in.  From  this  flrat 
case  the  sizes  are  taken,  and  whether  we  hav* 
1,000  or  tens  of  thousands  of  volumes,  the  board* 
are  all  cut  the  same  mze,  and  so,  of  course,  srB 
the  books. 

Well,  then,  the  first  thing  is  to  get  the  bosnW 
cut.  l^ey  are  usually  cut  wi£  the  cutting 
machine  i  they  must  be  made  square,  anditl* 
best  to  have  the  fonr  edges  cut  neatly,  as  an^ 
unevenness  shows  very  much  when  the  cloth  hi0 
been  put  on. 

Somatimea  the  edges  of  thaboaxdi  are  bevnUed^ 
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M  the  effect  of  enhandnK  the  case. 
;  u,  of  coarse,  dona  by  ma^iineTj,  but 
.  and  is  very  often,  done  by  hand.  The 
hod  u  eamly  described.  One  hoard  is 
1  laid  upon  the  table  dose  to  the  edge,  a 
in  or  zinc  is  laid  npon  the  board  stiaiKht 
edge,  about  i  or  more  back,  accoiding 
e  of  bevel  required,  a  gbarp  knife  held 
;le  is  mn  from  end  to  end,  irhile  tha  left 
ds  the  strip  of  metal  ia  place.  This 
Knne  little  dexterity  to  be  a  success,  as 
nre  to  haggle  the  board  if  yon  stop  and 
ain.  In  this,  as  in  everything  else, 
makes  inrfect. 

Ml  having  been  cut  to  the  proper  size, 
7  of  good  vnrm  glue  to  hand,  yoa  begin 
[  apiece  of  cloth  and  laying  it  flat  upon 
.  The  experienced  case-maker  will  look 
.  over  to  make  sure  that  no  lumps  of 
hairs  from  the  brush  are  left  upon  it. 
be  boards  is  now  taken  from  the  heap 
sd  npon  the  glued  cloth  at  the  lett- 
e,  leaving  a  margin  of  about  fin.  or 
nm  in ;    the   back   gauge  is  laid  close 

d,  and  the  other  board  ia  placed  against 

e.  The  boards  are  now  lying  against 
,  with  a  space  between  large  enongh  to 
e  back  of  the  book.    The  gvige  having 

'    1  lining  of  paper  or  thin  board  '" 


telegraphy,  and,  second,  to  afford  a  TsluaUe  mean 
of  seli-improTemsnt  to  those  alreadr  expert  i 
Mkding  the  Horee  signals.    Baading  by  sound  i 


I  the  space— 


I  to  Btifien  the 


s  of  the 
t  with  a  pair  of  scissors,  and  the 
ing  is  now  turned  over  upon  the  bench 
«d  briskly  with  the  hand  to  make  the 
k  to  the  board.  It  is  again  turned  over 
c*ae-makere  genBiwlly  work  in  eels) 
>  the  neit  to  be  turned  in.  Fig.  17 
aise  in  this  state.  In  turning  iu,  which 
sans  turning  the  doth  over  to  the  inside 
.se,  it  is  usual  to  turn  in  both  ends  first 
oredgee  after ;  when  this  has  been  done 
is  again  turned  over  and  rubbed  very 
with  the  folder,  which  ia  a  bone  inatru- 
ittle  stronger  than  a  paper-knife,  and 
h  used  by  oil  people  omployed  in  bind- 
u  This  Snishee  the  operation  of  case- 
Instead  of  the  folder  a  machine  is  mnch 
rubbing  down.  It  is  simply  a  pair  of 
;  indiuubber  rollers,  and  the  case  is 
rough,  the  rollers  press  the  cloth  nicely 
boards,  and,  of  course,  leave  no  marks 
is  sometimes  done  when  the  folder  is 
he  ornamenting  of  cloth  cases  will  be 
further  on. 


not  an  easy  Bit  to  acquire,  and  one  of  tl ^ 

difflculties  is  that  the  stodinK  osoally  flnt  heaid  bj 
the  learner  Is  apt  to  be  not  ue  ntooth  sanding  of 
the  expert  telegrn^wr,  but  the  painful  efforts  of 
other  beginners.  The  difference  is  great,  for  while 
the  first  pmerves  the  thjthmic  sequenoe  of  lepilar 
talegraptalc  work,  the  seoond  is  apt  to  he  disjomted 
and  insular.  It  is  a  oommon  snerienee  of  be- 
ginners, and  eepedally  atnkteni  telegr^ers,  that 
it  is  almost  impOBSlbla  to  work  an  any  respectable 
degree  of  speed  without  the  assistanoe  of  a  trained 
opeiator.  It  is  this  lack  of  propar  instraotion  that 
the  antomotlc  telegraph  sender  is  intended  to 
•apply,  sud  it  does  It  In  a  vsry  perfect  manner. 
The  mstrumoit  oonnsts,  as  wiU  be  readily  eeen,  of 
the  key,  eotmdet,  and  Msding  aprantus,  whloh 
lattw  u  actuated  by  the  little  decmo  motor  within 
it.  A  reel  above  sui^ilies  the  — "■<"'b  ribbon.  This 
latter  is  embossed  with  the  pnwtioe  messages. 
The  ambOMlng  machine  la  praotlcally  a  rather 
powerful  t^«>receiTing  instmnuDt  with  a  multi- 
plex stylus,  so  that  instead  of  a  single  fm- 
presdon  on  ibeiswer  a  series  of  paraDd  Imprasslons 
axe  produced  which  are  quitedeep,  and  consequently 
emboss  the  asnals  very  sharpl3'  upon  the  paper. 
Hie  office  i4  this  prmared  tape  is  to  open  and  doss 
the  cireoit  of  the  automatic  sender  try  means  of  the 
embossmenti  impresMd  mMn  it.  To  operate  tl 
instrument  the  end  of  tha  tape  is  passedbom  left 
right  between  the  biuke  F  uid  the  tape  channel  G 
over  and  around  the  wheel  H  and  back  betweoi  the 


AUTOMATIC    TZLEOEAFH 
SEHSES. 

iniTenal  antomatio  telegraph  sender  has 
1  intTodoMd  by  tha  Elactriral  Nov«]^  Co. 
foifc,  and  tla  purpose  is  a  double  one — 
facilitate  the  tabonn  of  the  studait  of 


wheels  E  and  J.      .... 

upward  on  the  tape  channel. 

lever,  lit  will  be  seen,  ooonpies  an  almost  TC>tic_ 

esitlon  with  its  lower  edM  testing  lightly  on  tha 
pe  with  a  pnesare  which  can  be  nioely  adjr'^"' 
by  means  of  the  screw  N  controlling  ue  ip  „ 
Whenever  an  embossed  dot  or  Satii  tonehes  the 
sending  lever  as  the  tape  passes  forward  moved  by 
the  roUen,  it  makes  oaotaot  and  preeerves  it  as  long 
as  the  embossment  is  under  the  lever.  It  will  M 
seen,  therefore,  Uiat  this  sanding  lever  is  simply  a 
key  actuated  by  the  raised  portions  of  the  tai>e  and 
reduplicating  in  the  most  peneet  manner  the  mevan 
originaQr  impressed.  At  K  and  L  is  a  simple  switdi 
wUoh  olossa  the  motor  eirooit.  The  key  should,  of 
oonne,  be  closed  by  the  lever  N  whi<^  automati- 
cally  presses  the  wheels  J  and  H  together  end  starts 
the  tape.  The  message  imprened  upon  it  will  then 
be  lepsiited  in  a  souider  at  any  spaed  that  should 
be  dsairaUe.  Tt*  variation  in  rapidity  is  produced 
by  a  little  brake  on  the  fly-wheel  of  tha  motor.  In 
learning  talegiwhy,  tliuD,  the  beginaer  Is  able  to 
command  a  eenes  of  caratnUy-planned  pradice 
maaages  tent  in  the  moet  perfea  manner  at  what- 
ever nwed  Its  profiden^  will  allow.  The  sanding 
ie  perfectly  Knooth  and  regnlai,  with  every  dot  and 
dash  sharply  mer^f^  and  distlnet ;  such  sending,  in 
fact,  as  would barecaiTedfromanopeiBtocparticu- 
latly  expert  in  traosmitling  press  matter.  This 
power  of  heighteoing  qieed  makes  the  instrument 
exceedingly  iervioeal&  to  iHVatical  telegtt^ieis  who 
deeiTatoDaoome  more  expert  In  reading.  Espedally 
riionld  it  be  of  service  m  smsll  local  offices  where 
the  operators  do  not  get  a  large  amotmt  of  pradioe 
and  are  not  used  to  eneountmmg  (Mt  sending. 


ODOHTICB,  OB  THE  TEEOKT  AMD' 
FRACnCS  07  THE  TEETH  OF 
OEASS.— X.* 

Twlatad,  Spiral,  and  Worm  Qaam. 
Stepped  Oeara. 

IN  two  or  more  gears,  Fig.  SO,  of  the 

~~siiitch  diameter  are  placed  in  contact 

ttaft,  ther  will  evidently  actasinde- 

if  each  otner   as   if  they  were  some 


TV^ 


I  apart  while  the?  appear  to  act  together 
ngls  gear  with  mwnlar  teeth.  They  are 
as  "  Hooka  s  Oeors  '^ 


f  different  kinds  a 


togethec  on  opposite  shafts  are  matched,    "niej 
may  be  given  an  trr^ular  tmnarmml.  *■  in  Via 


arrangement,  as  in  Fig 
as  in  Fig.  81 ;  a  double 


^S2 


■  "herring-bone"  arrangement,  aa  in 
s  drcolai  arrangement,  as  in  Tig.  83,  oi 
at  will. 

TwlHtad  Teeth. 


The  thickness  ol  tha  oc 


onent  gears  has  nothkw 


}l  thaoomponent  gears  oaaw. 

do  with  the  theinelicall  action  of  the  stmed 
gear  as  a  whole,  and  therefore  we  con  have  una  ^ 

as  thin  as  required.     If  the  thicknaa 


■  By  Sao.  B,  asjurr,  in  Ai 
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Ilie  oorojioDent  characteT  of  the  gvai  it  not  apparent, 
and  it  ii  knoiTn  as  a  twiitod  g»ar,  Fig.  64. 

When  tiie  teeth  am  tn-ieted  tbere  mity  always  he. 
OU8  or  more  points  of  contact  at  the  liue  of  ce 
■where  the  Uieoretical  diction  ia  nothing,  b7iJ  t 


fore  ther  are  particulEirl;  well  guiled  tor  rough- 
Cast  teelli.  FuTthcTmore.  if  the  teetb  are  badly 
ihaped  the  twiatsd  arrangeroent  teads  to  distributa 
the  eiTOTB  ID  that  they  are  not  as  noticealjle. 

The  oblique    action    of    twistEd   teeth  tenda  to 

Sroduce  a.  lonBitudinal  motion  of  the  gears  upon 
bell  atiafta,  which  muat  be  guaided  against,  liiis 
eod  thrust  may  be  avoided  hj  ao  fotiamg  the  twiat 
that  tlnre  arc  always  two  oblique  bearings  betweei 
the  (4=eUi.  acting  'n  oppoaite  directians,  as  in  thi 
herring-bone  arrangemenl. 

The  twisted  form  ot  tootii  ia  seldom  found  ii_ 
practice,  except  iu  the  form  of  ipiral  aiid  double 
•piral  teeth,  for  the  difll cult j  olturmiugothett— '  *- 
U  great. 

Edga  Teeth. 

If  the  twiat  of  the  twisted  tooth  is  such  that  some 
part  of  the  twiat  at  the  pitch  cylinder  is  a3w 
npou  the  line  of  ceutrea,  the  gears  will  always 
in  aotiati  w hcther  there  are  tidl  teeth  or  not,  i 
they  will  work  with  theorotioa!  accuracy  if  Ihey 


nduced  to  Utin  edget  in  tha  pitcb  cylinder,  i 


other.     There  is  but  one  ,  .     

ia  always  upon  the  line  of  centres:  but  it  any  power 
la  tarried  the  preasure  will  soon  destroy  the  aingle 

It  the  edges  are  thick  the  aation  will  be  strengnr, 
but  there  will  still  be  hut  oue  point  uf  contact. 

Involute  Twisted  Teeth. 
When  the  form  of  the  looth  is  the  inToliita,  and 
the  twiat  is  such  that  some  part  of  it  ou  the  pitch 
oyliiidtr  always  croaaea  the  hue  of  centres,  the  teeth 
will  remain  b  contact,  when  the  parallel  aiea  are 
separated,  until  Iheir  points  are  separated,  although 
the  contact  may  sometiiues  be  very  short  or  eveu 
point  coutact.  The  straight  involute  tooth  will  fail 
u  soon  as  the  arc  ol  contact  is  less  ttuui  the  tooth 

Twisled  involute  teeth  are  therefore  particuhirly 
Tiduablo  for  gear.*  for  driving  rolls,  or  for  other 
purpoaea  where  tbe  shaft  distance  is  variable. 

Formation  of  the  Twfated  Tooth. 
Whan  the  twist  ia    a  uniform   spiral  there  are 


„ — jt  very  irregular. 

The  principle  of  the  luiear  planing  operation  of 
(29)  is  the  Mtiuo  as  for  the  straight  tooth,  but  the 
blank  must  bo  rotated  according  lo  the  form  of  " 
twist  adt-'- ■-■-■'-"--■--'■-  -  "■         —        ■ 

motiona  .. , 

«ra  repeated  at  every  stroke. 

Spiral  Gears. 

The  spiral  gear  is  that  particular  form  of  the 


lbs  Dermal  qunl  .section  u  that  m 


It  is  the  equivalent,  for  spiral  teeth,  of  the  normal 
section  of  the  spur  gear  that  is  made  by  a  plane,  or 
ot  the  normal  aection  ot  the  bevel  gear  that  la  made 
by  a  sphere.  As  with  spur  and  bevel  gears,  the 
action  of  the  teeth  ou  each  other  should  be  studied 
upon  this  normal  surface.  As  the  heiJx  cannot  be 
represented  upon  a  plane  figuie,  it  must  be  imagined, 
and  as  it  is  obscure,  it  requires  close  attention. 

Any  two  spiral  teeth  wiU  wotk  together,  pro- 
vided their  normal  spiral  sections  are  conjugate  ('H), 
and,  as  the  shape  of  the  normal  spiral  section  la 
independent  of  the  angle  of  the  spiral,  two  spiraJ 
gears  will  work  to^etherj  approximately,  on  shafts 
that  are  askew.  This  will  ita  seen  more  clearly  if 
the  spiral  section  is  imagined  to  be  a  fleiible  s'— ' 
metal  toothed  helix,  which  can  be  coQed  aboi 
shaft  of  the  gear,  for  it  can  evidently  be  coiled 
close  or  loose  without  affecting  the  diape  of  ita 
teeth.  If  coiled  close^  with  a  short  lead,  itrur- 
iiearly  at  right  angles  to  the  Bhatt,  and  the  gei 
approumalea  to  the  spur  gear,  while  if  the  lead 
long  the  gear  approximates  to  the  screw. 

As  the  diameter  of  the  spiral  sear  increases,  Q 
teeth  straighten,  and  when  the  diametai  ta  infinite 
and  it  is  a  rack,  they  are  straight  and  In  no  way 
different  from  those  of  a  oommon  rock. 

Theory  of  SpirgJ  Tooth  Action. 
The  Willis  theory  of  the  ncliou  of  spiral  teeth 
the  one  generallv  aooepted,  but  it  ia  not  oorrec 
It  assumes  that  the  action  between  the  gears  is  upon 
a  section  by  a  plane  through  the  axis  of  the  gear 
and  the  common  normal  to  the  two  axes,  and  that 
the  section  ot  the  two  gears  made  by  the  plai 
together  likn  a  rack  and  gear. 

When  the  axes  are  at  nghl  angles,  and  the  spiral 
angle  is  great,  this  theory  is  apparently  com  ' 
the  error  beiag  practically  imperceptible,  but, 

the  axes  become  more  nearly  parallel,   the  erro 

more  apparent,  until,  when  they  are  parallel,  the 
error  is  plain  enough.  Willis  applied  his  theory  to 
worms  and  gears,  on  axes  at  right  angles,  and 
evidently  did  not  consider  the  spiral  ^ear  in  general. 
The  action  between  spiral  teeth  is  not  upon  the 
aiiat  section,  and  it  is  not  that  ot  a  lack  and  gear, 
but  when  there  is  any  action  at  oil  it  is  upon  the 
normal  spiral  section.  See  the  Am/ricBi\  MitcIiinUt 
for  May  19, 1BS3. 

When  the  axes  are  parallel  the  normal  roiral 
sections,  as  well  as  the  sections  made  by  a  jAone 
normal  to  the  axes,  are  conjugate,  and  therefore 
the  action  ia  correct  and  along  a  line  of  action. 
Theactiou  is  also  continuous  when  the  axes  intersect 
and  the  gears  are  bevel  gears. 

When,  however,  the  axes  are  askew,  the  normal 
spiral  sections  are  not  neoesaarily  conjugate,  for 
Ihej  coindde  only  on  one  line,  the  common  normal 
to  the  two  axes.  Therefore,  there  is  no  continuous 
tanth  contact,  except  iu  one  particular  case,  the  teeth 
being  iu  contact  only  for  an  instant  as  they  pose 
the  normal. 

The  special  case  for  which  spiral  teeth  on  askew 
axes  have  continuous  tooth  contact  is  that  cose  of 
the  involute  tooth  when  the  base  cylinders  are 
tangent  and  the  gears  become  spiraJuidal  skew 
bevel  geara.  See  [175)  and  07(1).  In  that  parti - 
cuhir  coae  the  teeth  have  a  sliding  conjugate  action 
on  each  other.  As  the  spiratoidal  gear  is  fully 
described  in  its  place,  it  will  not  be  further  con- 

This  theory  is  corroborated  by  experimental  gears 
.jade  by  the  Browa  and  Sharpe  Uanutacturing 
Company,  for  whom  Mr.  0.  J.  Beale.  to  whom  the 
theory  of  the  spiral  gear  is  mnch  indebted,  made  a 
pair  of  theoretically  perfect  spiral  gears,  exactly 
alilie,  with  a  spiral  angle  of  4S  ,  working  on  shafts 
-'.right  angles,  and  of  such  a  large  siie  that  the 

itioii  ot  the  teeth  could  be  plaluly  observed.    iSeo 


Figs. 


to.) 


.  be  made  to  mn  together 

>per1y  at  any  shaft  distance :  but  if  their  unda  are 
mght  to  the  eommon  normal,  and  their  base 
cylinders  ore  in  contact,  the;  are  skew  bevel  gears, 
id  show  (he  action  required  by  Olivier's  theory. 
But,  although  O  action  of  spiral  gear  teeth  is 
intermit  tent,  an^  eir  contact  is  theoretically 
perfect  at  one  insti.  oidy,  when  they  are  passing 
the  common  normal,  they  are  very  nearly  m  con- 
tact all  the  time,  and  the  action  is  practically 
perfect.  Spiral  teeth  of  ordinary  sizes  work 
together  with  a  remarkatily  smooth  action. 

Formation  of  the  Spiral  Tooth. 

As  the  spiral  rack  has  an  ordinary  atraight  tooth, 

u  can  conveniently    derive  the  spiral    tooth  in 

„eneral  from  it  by  a  method  tliat  is  a  form  of  the 

moulding  metliod  of  (27)  for  spur  goars. 

If  a  plane  is  moved  in  any  direction  upon  a 
-jliuder  it  will  move  it,  as  if  by  friction,  with  a 
ipeed  that  depends  upon  the  direction  of  the  motion. 
If  wo  imagine  the  some  resulting  motion  between  I 
the  plane  and  the  pitch  cylinder,  and  assume  that  I 
the  plane  ia  provided  with  hard  and  straight  teeth 
running  in  any  direction,  it  will  montd  the  plastic 
aulMtance  ot  the  cylinder  and  form  epirftl  teeth  upon 


it.  All  spiral  teeth  formed  by  the  same  rack  will 
have  normal  spiral  sectioas  that  are  approximately 
conjugate  to  each  other,  and  Uiey  will  work  together 
interchangeably. 

This  process  may  be  put  into  practical  shape  by 
a  modification  ot  the  process  of  ('iN|  for  spor  gears 
by  substituting  a  planing  tooth  for  the  moulding 
rack  tooth.  The  tooth  has  the  shape  of  the  normal 
section  ot  the  rack,  and,  aa  it  is  reciprocated  at  an 
angle  with  the  axis  ot  the  gear  blank  being  shaped, 
both  the  tool  and  the  gear  blank  receive  the  motion 
of  the  plane  and  pitch  cylinder.  The  cutting  face 
ofthe  tool  is  normal  to  the  direction  of  its  motion, 
which  motion  is  tangent  to  (he  direcdou  of  the 
tooth  spiral. 

The  linear  prooeas  ot  (29 )  may  be  used ,  the  plane 
of  Fig.  20  representing,  approximately,  the  normal 
Bpiral  section  of  the  gear.    Thus,   if  the  planing 

motion  aa  it  m  a  plane  rolhng  upon  the  base 
cylinder,  the  involute  tooth  will  be  produced. 

The  spiral  tooth  may  be  formed  by  the  linear 
planing  process  of  ('29],  directly  applied  on  tbe 
principle  (hat  the  spiral  toolb  is  a  twisted  apur 
tooth.  The  planing  tool  receives  a  planing  motion 
in  tbe  direction  ot  the  aiis  ot  the  gear  blank,  and 
■ ""    ' "      feeding  rolling 


would  produce  the  spur  twith  of  the 

is  normal  to  the  axis.     In  addition,  the 

blank  receives  a  motion  of  rotation  whilv  the  tool 


section  that  is  normal  t 


The  spiral  tooth  may  also  be  formed  by  a  tool 
that  is  formed  to  the  true  shape  of  some  section  of 
the  tooth,  preferably  its  normal  section,  and  which 
ia  guided  m  the  tooth  spiral.  This  is  the  procea 
used  to  shape  a  worm,  the  tool  being  guided  by  a 
screw -cutting  lathe. 

The  proceaa  generally  used  io  mill  the  teeth  ot 
the  spirel  gear  is  tbe  equivalentof  the  last-described 
operation.    The  milliug    cutter  is  shaped  to  the 


normal  section  ot  the  tooth  space,  E 


,e  cutter  Is  working  in 


perfection,  and  because  alt  gears  formed  with  tho 
same  tool  are  conjugate  and  interchangeable.  But 
the  screw-cutting  and  milling  processes  are  most  ia 
use,  for  the  reason  that  they  are  more  oxpeditiou 
and  better  adapted  to  the  common  machine  tool], 
and  it  is  therefore 
the  normal  section 

The  Nomial  Pitch. 

The  real  pitch  of  the  spiral  gear  is  measured  on  a 
section  that  is  normal  to  its  axis,  and,  asiulhecass 
of  the  spur  gear,  it  is  tonud  by  dividing  the  number 
of  teeth  by  the  pitch  diameter ;  but  the  shape  of  the 
tooth  must  be  regulated  by  the  normal  pitch,  or 
pitch  of  its  Dorma]  section. 

The  normal  pitch  is  found  by  diriding  the  real 
pitch  by  the  cosine  of  the  angle  made  by  the  tooth 
spiral  with  the  axis  of  tbe  gear.  Thus  it  the  pitch 
ia  H,  and  the  angle  is  4-^",  the  normal  of  pitch  is  8 
divided  bv -707,  or  11-3.  Tho  normal  circularpildi 
is  foDnd  by  multiplying  the  real  circular  pitch  by 
the  cosine  ot  the  spiral  angle. 

The  Addendom. 

The  addendum  ot  the  spiral  gear  should  not  be 
determined  by  its  real  pitch,  but  by  its  normil 


it  is  then  usually  possible  tu  milt  the  tooth 


with  a  milling-cutter  that  is  made  frci 
spar-gear,  A  gear  ot  8  pitch  and  40° 
have  an  addendum  of  A.    =   -oaOin.    It  tho  ad- 


thin.  Fig.  8G  shows  the  normal  pitch  section  of  a 
rock  to  ran  with  a  pinion  of  4.3'  angle,  while  Fig. 
87  shows  the  true  pitch  of  the  same  rack.  Fig.  88 
alsoshowsthetroe  pitch  of  the  pinion,  and.  although 
the  tooth  appears  to  be  stunted,  it  is  really  ot  the 
standard  abape. 
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Ths  Axittl  Fitch. 


MboQ  of  the  flptntJ  gear  by  &  pl&oe  thiough 
isUuttof  s  rack,  and  the  ait&l  pitch,  or 


Ui«  taneenl  of  the  iplral  aiiglo.  Thus, 
« ii  4S%  tba  ftiial  pitob  is  tho  laine  u  t 
-Ji,  but  the  uial  pitch  of  a  7(r  spiral  too 
64  of  the  true  pitdi. 

BhapluK  the  Toal. 

the  ipinl  gear  ia  cut  iu  a  mil liog- machine, 
d  in  a  latho,  it  is  necewiry  to  give  the  tool 
e  oi  the  normal  section  of  the  tooth  to  be 

tiuB  is  most  roailUy  aceomplishBd  bj  T 
t  the  spur  gear  that  moat  nearly  coic 
■t  normal  sectioa, 
^intber  of  teeth  iu  the  gen  that  is  osculator; 
.onnal  apiral.  and  tharotore  most  nearly 
I  with  it,  is  (ound  by  ilividinK  tho  aatua 
3f  teeth  in  the  gear  by  the  thud  power  ol 
«  of  the  spiral  angle. 

ttmple,  il  we  are  to  out  a  gear  of  iin. 
-,  6  pitch,  and  li  teeth,  at  a  spiral  ansle 
le  oentcat  cutter  should  be  ihapWt  to  cut  a 
=  69  teeth  of  - 


the  spiral  aogle.    See  also  Fig.  90.    The  staten 
that  hke  spiral  gean  will  not  run  togef ' 
on  the  Wiliifl  theoiy  of  spiral  gear  c 


in  together  is  founded 


Spiral  Worm  and  Oear. 

When  the  shafts  are  at  right  angles,  and  the 

angle  on  one  ia  so  great  that  it  is  a  screw,  the  oom- 

bination  is  known  as   a  worm  gear  {and  worm, 

Pigs.  91  and  92,  and  ia  mncb  usad  (or  obtaining 


■707' 


teh.    If  tL_  , 
agUi  of  10=,  t 


!  equivalant  spur 


of  1-03  pilch,  as  the  gear  variat  but  little 
jurgaar.  If  the  gear  is  of  5  pitch,  and  15 
ith  an  angle  of  80",  the  equivalent  spur 
2,830  teefli  of  23-7  pitch,  and  In  genml, 
»  gear  bas  a  groat  angle,  and  is  a  worm, 
■n  u  piBctically  tliat  ofa  raak. 
anat  be  taken,  whon  the  gear  ia  a  screw, 
nied  in  the  lathe,  that  the  tool  should  be 
its  cutting  edeo  nanaal  to  the  thread  of 
r.n  it  is  shaped  by  the  above  rule.  If  " 
E  in  the  aaal  asction  of  the  soiow,  an 

'  ii,  it  shonld  t>o  shaped  to  the  axial  seoL 

Wm,  and  have  the  oiial  pitch  and  adden- 
ut  when  the  lend  of  the  thread  of  the  scren 
wmparod  with  its  diameter,  the  differenca 
the  nortnol  and  axial  aeotioaa  ie  not  uotii: 

mlcKAty  Ratio  of  Spiral  Gaars. 
iral  gear  does  not  follow  the  well-knoi| 
inr  poara,  that  the  »elodtioa  iu  revolutio 
n  tune  are  inTorsely  proportional  to  t 


removed,  and  the  holet  in  the  top, 
sod  are  covered  wilh  oolouied  gliun 
front  aperture  ia  secured  a  couvei 
having  a  focus  about  e(|ual  to  the 
box.     When  thelnterior  of  tha  box 


ipwctade  lens, 


quarter 

When  the  eoiew  hai  a  single  thread,  tbe  velocity 
ratio  is  simply  tbe  number  of  toeth  in  tba  gear,  and 
I  t»o  or  three  threads  it  moat  be  notified 


uglea  are  equal,  the  Telocity  n 
[or  spue   gean   of   the  s<-'"-  ^ 


[or  spur  gean  of  the  same  diameters, 
owa  a  pair  of  gean,  B  and  C,  that  are  of 
■le  and  haT»  the  same  angle  in  opposite 
,  roqniiing  the  shafts  to  bo  parallel.  See 
IS.  Thep^of  gears  A  andBaraeiactlf 
■3i  equal  Bo^es  in  tbe  same  diraction, 
the  shafts  tobe  at  an  angle  equal  to  twke 


accordingly.    The   spiral   wonn  is  adjustable 

gear  both  latarally  and  longitudinally,  so  t _. 

will  change  its  position  as  required  by  wearing  tbe 
shaft  beanngs 

It  is  an  excellent  subetitute  tor  the  bobbed 
and  gear,  and  in  niMt  cases  wili  serve  practical 
purposes  quite  as  well. 


Fia.  2,~Interior 


r  a  strong  light  passing   through  the  coloured 
indows,  the  eflect  ie  fine. 

Ths  aoludon  used  in  this  case  is  the  game  as  that 
giveufor  the  cross.     After  the  crystals  are  (onnod 


UBEFDL   ASD    SCIENTIFIC    VOTES. 

Painting,— It  ia  found  that  in  painting  wood 
one  coat  takes  201b.  of  lead  aud  4gal.  of  dH  per 
lOOaq.yda. :  tha  seuood  coat,  Mb.  lend  and  Igal.  oil, 
and  the  third  the  samu  aa  tho  second,  aay  lOOIb.  of 
lead  and  IGgal.  ol  oil  per  lOOsq.yds.  for  tbe  three 
coats.  Tho  number  of  square  yarda  rovered  by  one 
gallon  of  priming  colour  ia  found  to  be  50;  of 
—hitfl  zinc,  60  ;  of  while  lead  paint,  44  ;  of  lead 
uilour,  60  ;  of  black  point,  60  ;  of  stooe  colour,  44  ; 
of  yellow  paint,  44 ;  of  blue  coloor,  45 ;  of  green 
lint,  46.  ° 

Sea  aiass.— Id  red  glan  Fulourod  with  copper, 
Messrs.  C.  Guignat  aud  L.  Magne  say,  in  the 
Momtor  Cirainiipie,  the  colour  is  due  to  Iheprasence 
of  cuprous  oiide,  iu  opposition  to  the  views  of  Bbell, 
who  ascribea  it  to  Uuely  dividad  metallic  copper. 
They  found  their  Dontention  on  tiia  fact  that  basic 
cupric  chloride  heated   between  two   glass  plates 

~'  ' that  the  soda  in  the  glass 

chloride,  giving  cuprous 
I.  Even  admitting  that 
gh  tempera'---  ' 


CRT8TALLI3ED    ORNAMENTS. 

A  BEAUTIFUL  oniamenl,  which  is  vary  easily 
made,  consists  of  a  wooden  cross  oovared  with 
fanton  Ganne!,  with  the  nap  side  out,  and  crystal- 
lised by  immersion  iu  a  solution  of  alum.    Tbe  nap 


Via.  1.— Qtotto. 


loosened 

attached  to  the  wood  by  means  of  bra«s  wire  nails, 
and  tbe  cross  should  be  suspendi^  in  a  solution 
formed  by  dinolving  lib.  of  alum  in  a  gallon  of 
"arm  water.  The  cross  should  be  suspended  in  Ibe 
ilution  while  it  ia  atiU  warm  and  allowed  to  remain 
,  until  ths  aolution  cools,  wban  It  will  be  found 
ivered  with  bright  crystals. 

Fig.  I  is  a  perspective  view,  and  Fig.  2  a  longitu- 
oai  section  of  a  groW-  ' ■"  ' t-n..-. — 


alum 


\  box  c 


a  grotto  formed  by  cryslaltisi 


reacts  with  the  basic  cu 
oxida  and  sodium  chl< 
cuprous  oxide  may  at  i 
id  the  metallic 

with  the  formation  of  i ,  ^,. 

ment  must  deal  with  a  distinct  phenoi 
much  as  it  ia  oompletedat  the  softening  point  of  the 
glass,  prorided  air  be  excluded.  Tho  Juamal  of 
the  Society  of  Chomicat  Inilustry  says  :  —  "  By 
fusing  together  100  ports  of  sodium  carbonate,  60  of 
calcium  carbonate.  ->60  of  sand,  and  10  of  cupric 
oxide,  a  green-blue  glass  ia  obtained ;  the  same 
mixture  with  t.^  ports  of  forge  scale  subatitated  for 
tbe  cupric  oiidB  gives  a  yellow  glass ;  if,  now, 
these  be  fused  together,  they  react  upon  each  other, 
and  yield  a  dark  green  glass  streaked  with  purple- 
rod  veins." 

Steam  Whalen.^It  is  now  a  well-known  tact 
that  steamers  hate  taken  the  place  of  sailing TenaU 
in  hunting  whales,  and  that  a  cannon  harpoon  ii 
used  instead  of  tho  hand  harpoon  of  former  yean. 
Hunting  of  whatea  by  means  of  steamen  is  most 
actively  pursued  on  the  Tiornegian  coast,  and  tha 
princifnJ  station  for  hunters  is  Hammarfeit. 
Steamers  of  medium  bIto  and  stroogly  built  go  oat 

search  of  whales.  Tbe  moment  a  whale  ia  sighted, 
'erythlng  on  board  ia  made  ready  for  the  attack. 
tie  cannon  iu  use,  from  which  the  harpoon  ia  ^t 
to  the  whale,  and  which  was  oonstructad  by  Capt. 
ren  Foyn,  is  ploced  on  the  bow  of  the  staanur 
ar  the  forecastle.    The  burpoon  consists  of  a  Ions 

shaft,  a  ring  to  which  is  attached  the  towing  Ui 


_ oUn^ 

'..    In  this  point  is  a  greiiade  flilaj 


with  Canton  flannel,  or  wrapced  about  in  various 

directions  with  ooarse  thread  or  twine.    Tbe  box 

7  be  of  wood  or  metal.      It  should  have  aper- 

'esiu  the  top,  ends,  and  ddes.     Tb«se  aperiuree 

I  stopped  with  corks  while  the  box  ie  filled  with 

the  Bolntion.    After  the  crystallisation  the  corks  are 


with  powdor,  which  explodes  in  the  body  of  tha 
whale  by  means  of  the  striking  together  of  Um 
two  barbs  of  tha  harpoon.  Tbe  death  of  tha 
'  I  is  thereby  quickeued  and  rendered  mora 
certain.  The  line,  which  Is  made  from  the  beat 
quaUty  of  hemp,  is  fastened  to  tbe  ring  on  Ih* 
hoTpooDjOnd  a  sufficient  quantity  is  coiled  tor  shot 
range.  The  line  has  on  a  platform  directly  u  ider 
the  cannon,  and.  by  means  oE  a  guide-pulley,  it  it 
t  to  follow  tbe  whole  when  ho  dives,  for  ti  i 
n  dies  immediately.  In  bis  rage  from  pain  h  i 
rushes  iu  all  directions,  drocgini;  the  steamer  aftar 
bun  in  his  dying  agony.  This  ia  tbe dangeroBltliiM 
for  reaacl  and  crew.  Ths  engines  are  reveiaed  and 
stoppers  are  ploc«d  on  tbe  sides  of  tbe  steamer  uiids 

whale's  st'rengUi.  Tha  crew  then  wait  untQ  tha 
whale  ia  tired  aud  dies.  By  means  of  a  steam  wind- 
laaa  the  body  of  the  whale  is  drawn  to  tha  aurfaoc^ 
and  attached  by  bawsors  ti  tha  Bteamer's  side,  and 
thus  towed  into  port. — llitalrirli  Ztilung. 
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SCIENTmC    MEWS. 

THE  ephemetiB  for  Denning'8  comot,  pnbliahod 
by  Dr.  Uerberich,  reada,  on  September  2, 
Berlin  raidnight,  li.A.  16h.  38m.  15b.,  N.  Dec. 
23°  44'9',  the  briglitneM  being  a  little  more  than 
twice  that  at  time  of  diicovery.  It  wi)l  then  be 
abont  at  its  greateat  hrightneBB,  but  it  in  mocing 
so  rapidly  that  it  will  pass  into  the  t^uthem 
Hemisphere  towrtrds  the  end  of  Beptember, 
moving  towaris  Sooipio.  The  pairihelion  paesuge 
is,  according  to  calculation,  on  Sept  24. 

Coggia's  comet  is  of  little  interest  except  to 
possesjors  of  powerful  instruments,  [or  on  Sept. 
2  its  pOEitioa  for  Berlin  midoigbt  is  It. A. 
llh.  &nm.  4Ie.,  N.  Dec.  8'  .ii;l',  the  brightness 
being  less  than  a  Efth  of  nhat  it  was  at  the  time 
of  first  observation. 

The  "  Father  Ferry  Memonnl  "  has  tsben  a 
decided  shape,  and,  as  hinted,  it  will  be  a  fine 
telescope  for  Mlonyhurat  College  Observatory. 
Mr.  A.  C.  Thomas,  of  30,  North  John-street, 
Liverpool,  is  the  hon.  sec.  and  treasurer  [pru 
fciH.),  nnd  an  inlluentiiLl  committee  has  been 
formed  which  includes  some  uf  the  most  dis- 
tinguished astronomers.  It  hun  been  decided 
that  the  beat  mode  of  porpctiuiting  his  namf 
would  be  to  aid  the  carrying  on  of  the  astrono- 
mical work  in  the  obpervutory  in  which  he  ex 
loQ^  laboured.  It  is  well  tnown  that  had  any 
tesUmonial  been  offered  to  father  I'erry  during 
hie  lifetime,  he  would  have  devoted  it  to  this  pui- 
p08e.  To  use  his  own  words  in  a  lecture  ut  the 
Royat  Institution,  in  May,  1SS!>,  shortly  before 
his  death :  "  For  the  last  ten  years  I  have 
been  anxiously  endeavouring  to  make  fitonyhurst 
as  efficient  an  observatory  as  tho  means  at  my 
disposal  would  admit"  Aatronomical  work  at 
Stonyhuret  has  long  been  hampered  by  the  in- 
sufficiency of  light  supplied  by  the  present  Sin. 
object-glass  for  the  equatorial  telescope.  It  i> 
proposed,  therefore,  eiUior  to  erect  a  new  tele- 
scope (which  is  much  needed)  with  a  loin, 
object-glass,  or  to  furnish  the  present  equatorial 
stand  with  a  Liin.  objective.  It  would  require 
£2,700  for  tho  complete  telescope  and  house, 
whilst  £700  would  suffice  for  the  objective  alone. 
It  ia  hoped,  however,  to  ntiao  the  more  magnifi- 
cent monument  to  bis  memory.  Whichever  be 
adopted,  the  telescope  and  the  house  in  which  it 
stands  will  boar  the  name  of  the  "  Father  Perry 
Memorial,"  and  the  work  done  with  it  will  bu 
published  under  his  name. 

The  ataS  at  the  ObgorraCory  oa  the  top  of  Ben 
Nevis  have  adopted  a  young  "blue  Kire,"  or 
monnt^n  hare,  that  was  picked  up  the  other  day 
near  the  loch  on  tho  sidu  of  Uen  Nevis.  It  is 
already  getting  quite  tiime.  and  its  only  disad- 
vantage aa  on  indoor  pet  is  that  in  the  evening, 
when  it  is  at  its  liveliest,  it  is  apt  to  got  in  the 
way  a  little  in  the  lamplight.  The  observers 
had  a  snow  bunting  as  an  outdoor  pet  last  winter, 
which  came  to  the  window  didly  to  be  fed. 

Tho  meeting  of  the  French  Association  for  the 
Advancement  at  Science  has  been  held  at 
Limoges,  und  I'rof.  Comu's  address,  which 
dealt  mainly  with  improvements  in  physical 
instruments,  was  roceived  with  much  satisfaction, 
eqracially  hia  remrirks  in  referenco  to  spectrum 
analysis. 

The  Thursday  excursion  of  the  British  Asso- 
ciation (Sept.  1!)  is  to  Malhnm  in  Craven, 
where  an  escarpment  can  bo  seen  along  what  is 
known  as  the  ^kl^th  Craven  Fault.  The  scenery 
is  Tory'  picturesque,  and  inclndea  Yoredale; 
but  what  is  of  more  interest  to  the  scientist, 
every  branch  of  natural  history  con  be  studied. 
This  odvantnge  iirises  chiefly  from  the  diverufied 
character  of  the  geological  formations,  which 
include  Silurian  rocks,  mountain  limestone. 
Yoiedale  ahalea,  and  millstone  grilH.  It  ia  hoped 
that  as  this  will  be  an  essentially  working  ex. 
cnrdon,  any  field  naturalists  und  geologists  who 
may  take  [^rt  in  the  I«eils  moetingof  tho  British 
Association  will  attend  the  Malham '  - 


The  American  Meetings  of  the  Iron  and  Steel 
Institute  have  been  finally  arranged,  and  about 
300  members  and  a  largo  numherof  their  triendf 
will  leave  this  coustry  for  New  York  next  month. 
The  first  contingent  will  start  from  .Southampton 
in  the  Hamburg- American  Packet  Company's 
JVurifidiuin  on  the  iLIth  of  September,  and  later 
tho  Servia  will  take  a  considerable  number.  The 
week  commencing  on  the  29th  of  September  wil' 
be  devoted  to  the  reading  of  pspera  and  discns- 
■ions  by  memheis  of  the  Ammcw  Inititnte  oi 


Mining  Engineers  and  the  English  Icon  and  Steel 
Institute  ;  and  again,  on  the  Bth  o(  October  and 
two  following  days,  these  two  bodies  promote  an 
international  meeting  at  Pittsburg.  Afterwards 
excursions  will  take  place  to  the  iron  ore  and 
copper  regions  of  Lake  Superior,  and  to  the  new 
iron-making  district  of  Alabama.  Altogether 
the  Amsrican  reception  committee  will  provide 
sleeping  and  luncheon  care  to  take  their  visitors 
■or  :!,000  miloa  of  the  United  States. 
A  French  engineer,  M.  Decri'ur,  proposes  to 
-jpply  electric  power  to  Paria.  He  would 
generate  the  reqnirtd  electricity  by  ntilising  the 
tides.  For  this  purpose  ha  inteoJa  to  construct, 
Havre,  two  large  basins  joined  tooach  other, 
one  of  which  the  sea  at  flood-tiJo  flows  over 
a  dam,  while  during  ebb  it  flows  out  of  the  other 
into  the  sea  again.  At  the  inlet  and  outlet  wil! 
be  erected  a  number  of  powerful  turbines  for 
transmitting  the  energy  of  the  water.  The 
mechanical  energy  produced  for  transmission  to 
Paria  is  estimated  by  M.  Decrpur  at  42,000 
horse-power.  Ferhapc  the  calculations  have  not 
been  correctly  mode,  as  it  coats  something  to 
build  snch  works,  and  the  result  cannot  be  much. 
The  session  of  the  Institute  of  Marine  En- 
gineers coromencoa  on  Friday.  Sept  .jth.  at  the 
Langtborno  Rooms,  Stratford.  On  Tuesdny, 
September  IGth,  Mr.  J.  It.  Ituthven  is  to  read  [ 
paper  on  "  WaWr  Jet  Propulsion." 

The  programme  of  the  City  and  Guild f 
Technplogical  Examinations  has  been  issued 
together  with  a  circular  explaining  such 
alterations  as  have  been  made.  The  programme, 
Lc,  can  be  obtained  at  the  offices,  Gresham 
College,  K.C,  or  at  the  Finsbury  Technical 
College,  Leonard -street,  E.C 

The  town  council  of  Rochdale  propose  to 
grants,  ander  the  powers  conferred  upon  them  by 
the  Technical  Instruction  Act,  1889,  to  certair 
institutions  in  Rochdale  for  the  promotion  o: 
technical  instructien.  At  one  of  theio  institu- 
tions instruction  is  given  in  the  following  sub- 
jects, which  are  not  included  iu  the  bi-anches  o 
science  and  art  with  respect  to  which  grants  an 
at  present  mode  by  the  Department  of  Scienci 
and  Art,  but  for  which  sanction  has  bean  given 
viz.:  [1)  Cotton  spinning;  [2j  cotton  weaving; 
(a)  cloth  weaving;   [4]  plumber's  work. 

According  to  Sir.  C.  W.   Eves,   chairman  of 

the    Jamaica     Industrial    and     Miinufacturtng 

Exhibition  to  be  held  next  year,  there  are  a  large 

number  of  fibrouB  plants  to  be  found  in  Jamaica, 

comprising  the  aloe,   pineapple,    banana,    and 

plitintuin  and  nettle  famihes.     The  ramie  or  ihen 

ight  be  largely  utilised.     The  committee  wish 

obtain  an  exhibit  of  some  machines  for  fibre 

[tiacling  to  he  shown  at  the  Jamaica  Exhibition 

January    next.      Small    and    inexpensive 

machines  would  bo  most  desired.     The  Jamaica 

Institute  has  offered  £51),  which  the  Government 

hate  supplemented  by  floO,  making  £200,  ai  a 

prize   for  the  beat  sot   of   machines  adapted  to 

different  fibres,  provided  that  not  less  than  three 

mufacturers  compete.     The  subject  ia  n  very 

.   ipoitant  one  for   the  islaml,   and  it    is  hoped 

that  the  necessary  number  of  exhibits  will  be 

obtained. 

MM.  Pappel  and  Richmond,  of  the  Khedivial 
Laboratory,  Cairo,  say  that  the  rniiii  of  the 
Egyptian  bUffi-Io  or  ^moose  (iJ«  bubahm)  pre- 
sents several  chaiaoleEistics  distinguishing  it  truui 
that  of  the  oow,  whioh  should  be  remembered  in 
treating  patiente,  especially  infanta,  in  Egypt  or 
in  other  countries  where  this  animal  is  common. 
The  amount  of  fat  was  found  to  bo  a  good  deal 
larger  than  in  cow's  milk,  the  percentage  in  the 
spBcimcna  examined  varying  from  3-16  to  IZb. 
The  sugar,  which  appeared  to  be  a  hitherto 
unJoscnbed  variety  differing  from  milk-sugar, 
was  also  found  to  be  of  larger  amount  than  that 
in  cow's  millc,  the  average  porcentngo  being  ij-41. 
The  fat,  too,  was  found  to  differ  from  that  of 
cow's  milk,  containing  minute  ijuantities  of 
sulphur  and  phosphorus,  and  yielding  four  times 
as  much  caproic  acid  as  butyric  acid,  whcreaa  in 
oow's  milk  the  quantity  of  caproic  acid  is  only 
douhle  that  of  butyric  acid.  The  milk  was  aIi<o 
found  to  contain  a  small  quantity  of  citric  acid. 

Sic  Walter  Buller  has  taken  on  himaelf  the 
whole  blame  of  the  introduction  of  tho  sparrow 
into  New  Zealand.  He  told  the  Philosophical 
Society  at  Wellington  the  other  day  that  m  the 
year  1866  he  had  offered  £100  for  a  hundred 
sparrows  hinded  in  the    colony,   and   paid  the 


for  his  conduct,  being  convinced  that  tho  sparrow 
is  a  much  greater  friend  I*  the  farmers  than 
people  are  disposed  to  admit. 

Prof.  Renk,  director  of  the  Hygienic  Institute 
.n  the  University  of  Halle,  bad  his  attenldoB 
drawn  recently  by  his  wife  to  the  fact  that  milk, 
especially  in  iLdlo,  alwavs  loaves  a  dirty  sedi- 
ment. Subsequently  he  examined  the  milk  soli 
in  Berlin,  Munich,  Leipaic,  and  Halle,  andfoun* 
that  tho  Berlin  milk  is  the  cleanest,  Leipsic  i» 
d,  Munich  third,  and  Halle  fourth  on  tha 
One  litre  of   Halle  milk  contains  o 


rageoi 


>f  dirt.     It  is  not  n< 


'8  that 


LETTERS  TO  THE  EDITOB. 


"IWQold  havs  evsrroiu  writs  wbat  ba  haws,  nJa* 
mnch  u  ha  knowt,  bst  no  raore ;  and  that  us  to  ■■ 
onlv.  but  In  ill  miiBt  mbjeoti :  Tor  loeh  ■  dbikib  HV 
b»a  some  putioilai  knowlidga  and  ezpsrIeBoc  of  Bl 
utnie  at  nuh  ■  psnon  m  nish  s  fcmntoln.  tlirt  w  to 
DthaUiisgs.  faiows  no  mora  than  mhA  svcffybooy  AH^ 
uidrst,fa>k«paoliieter  with  tMaUttls  pittuMotU^ 
will  miiateke  to  write  (he  whOla  bodr  of  phrricki,a*M 
t  [DBODveniencea  doive  (htdr  <a^taiir 


THE  FBRSBIB  EADIANT. 

[314SS.1— I  BiiouLD  have  taken  no  notice  of  Mt. 
W.H.  9.  Monck'B  letter  (31473),  but  fear  ttot 
some  misappreheuBion  rosy  exist  il  bis  remarfci  m- 
not  contradicted.     It  is  very  singular  that  thoi^ 

J3ur  correspoodeut  has  never,   so   ta,r  as  I  hsi* 
Bsrd,  observed  a  moleoc  shower  in  his  lite,  he]« 
assumes  to  criticise  my  deductions  with  all  tha  lits 
'  tt  roan  fully  ooiiadoua  of  authority. 
My  purpose  in  writing  this  letter  is  simply  to  wtj 
lat  I  regard  the  ihitling  radiant  of  the  PoneidiH 
illy   and  absolotaly  proved.      Year  after  JBM  I 
ive  obBorved  it,  and  the  character  of  the  evidoM 
„  such  that  it  admits  of  no  qneation  whatever.   I, 
have    already    published     inform: 
direcHon  and  rata  of  the  displace 
particnlara,  and  it  is  quite  unnecciiiuitj    lu.  uis—i 
bring  forward  a  lot  of  details  hero  in  support  of  OOT   ■ 
discovery.    Mr.    Monck  appears   to   be  eorionig 
ienoront  of  the  corroboration  it  received  from  khiiS    . 
very    acourila    observMion    by    Mr.   D.  Bootbat.    , 
Leeds  in  1988  (see  Oluerealer^J,  Oct.  ISfiS). 
I  would  earnestly  recommend  yonrcorre^iOT^^; 


ent,  with  Ol 


He  added  that  he  look  credit  to  himself 


)  gain  a  practical  acquaintance  with  this  aabjvt 
sjm  the  open  book  of  Nature,  for  at  presont  bi  ».■ 
imply  groping  in  the  dark.     He  will,  by  tuiiiu«i  - 
nd  twisting  my  figures  and  sorting  my  rudiantsioj 
a  way  that  is  not  permissible,  derive  soma  VBJ 
anomalous  results    from  my    catalogue,    and  msf  j 
lead  others,  as  well  na  himself,  astray.     But  I  tA     ■_ 
fully  oonaolcd  by  the  rBfloction  tUal  your  com"._; 
spondent  cannot,  try  how  he    will,  oblilerato  tilt)  . 
BhiflinKradiantofthePereidsfromtheskT.  Intlnt  .; 
I  feel  certain  my  views  will  lie  coaSrcQed.  1  sincerMT    " 
regret,  however,  that  Mr,  ilnuck'a  misinterpretstiM 
OS  regards  the  Perseids  wifl  rather  serve  to  obstnisi 
the  progress  ol  our  knowledge  in  this  branch[aal  ^ 

W.  F.  Dennlnc. 


[31499.]— Mb.  Moffci'S  theory  in  respect  to  tt 
shifting  of  the  radiant  of  the  August  melsd 
appears  to  me  to  vary  little  from  the  observed  t»  ' 
If  the  displacemoot  of  the  radiant  oa  obaar—  g 
rightly  is  but  an  "apparent  sbiflioK  arising  6<M  3 
the  simultaneous  action  of  different  radiauti  wtaid 
attain  their  maximQm  in  succession  ' 

by  Mr,  Monck,  the  facta  will  remaji _™, 

is,  from  a  combination  of  radiants  which  are  u 

Bimultoneously.  and  which  attain  Ihoir  n 

in  succession,  the  probability  ia  that  there  wiU  If  U 
shiftiog  of  die  radiant  of  the  meteo 
rightly.  That  the  radiant  doea  shift 
cannot  he  overlooked,  if  observations  i 
upon.  No  doubt  Mr,  Donning  coulJ  select (romi 
observed  paths  of  metoora  three  or  four  short  V 
that  wore  close  to  tho  radiant  for  each  dote 
whioh  the  sbiftrng  was  noticed.  If  ao,  and  he  wo 
Hndly  give  "  map  or  oliart  with  tho«i  short  ps 
only  on  it,  the  BhiftmR  wonid  be  obvious  to  evanrc 
I  For  my  own  part,  I  am  pursuaded  of  tho  diqdi 


reausH  moHAWO  and  wobld  o?  Brjnssm-.  Ra.  vm. 


uent  o[  thfl  Peiwicb  from  ths  reaulta  tbat  I  6 

tamai  in  the  yau  1838.  which  were  aa  foUowa  :— 

DktelSaS.  R.A.      Dacl.    ND.otMeteoi 

Angmt  8lh  . . . .  42°    +  671' 2.5 

„  13th  ....  6U'  +  6S'    1.; 

„  nth  ....  6-¥    +  501° 3 

„  15[h  ....  681"  +  6SS° 6 

Thii  je&T  the  wMthor  proved  unfavourable,  and 
tboogh  I  wu  on  the  alert  until  dawn  evary  ^ — 
fnun  IIm  5th  iiut.  until  alter  the  13th  inrt.,  I  > 
Bot  two  fairij  good  oigbta,  and  thsae  were  not 
from  cloodi.    from   Uieae   night*  1  Becured  two 
tthij  good  ndiants  :— 

DBtal890.  R.A.       Decl.    No.ofMat«ora. 

Augurfoth 37i'  +  ol°     5 

„    13th  ....  if    +  65'    3 

It  ii  noteworth?  th&t  on  August  13th  1837, 1  got 
■  imdiant  at  ir  +  53°  from  six  metoon,  wtuch 
•great  vaiy  well  with  the  radiant  obtained  in  18!<8 
ttad  1890  for  the  lamn  da;  of  the  month. 

Tba  hrightaat  meteoT  recorded  duiing  the  wutch 
for  ths  Panaidi  waa  on  the  5th  inst.  at  llh.  lOm.. 
■Dd  I  Mtiiiutod  ill  brightoBH  aa  twice  that  ul 
Tcnni  when  at  her  grealeat  brilliauc; .  It  loft  a 
■treak  visible  tor  about  three  minutes  to  the  naked 

SB,  and  over  Sve  minutes  aa  leea  with  Sald-gtau 
wu  fl&lij,  and  anumed  a  seriKintinB  form  l»for< 
tiecoming  iuvisibls  to  the  naked  eye. 

If  other  observer!  saw  this  meteor,  ita  path,  a 
Hen  bj  tham  amongst  the  atais,    will  be  valuabli 
for  determioini;    its    radiant   more  accurat^iy. 
dawifled     it     with      the    rerseiJa    of    thia  date 
(ingmt  oth). 
Lwdi,  Aug.  25lh.  David  Booth. 

STATIOITABT  RASIAITtS  OF  UETBOBS. 
[31E00.1 — I£b.  DBNHiNa'B  diaooverr  of  BtatiooH? 
ndiuitafor  met^ora,  and  his  diacovsr;  of  shifting 
ladimtB,  are  both  paitlf  matter  oi  fact  and  nartl; 
mtter  of  inference.  It  ia  a  matter  of  fact  that  bo 
elMTved  meteors  coming  from  certaiu  nidianta  on 
entaiii  nights.  It  ia  a  matter  of  inference  Uiat 
Htm  neteon  belonged  to  the  lame  shower.  In  the 
(ua  o{  the  atalionuy  radiuits  1  regard  this  infor- 
SKeasoondasiva,  and  I  think  every  unprejudiced 
wnon  who  carefullv  studiae  Mr.  Canning's  recent 
CtEalogua  in  the  ifaitlhl<i  Xolier,  wil!  come  to  the 
ami  concloiion.  Aa  regards  abifting  radianta,  m; 
nrdict  at  preaeot  ia  Xul  Prariii,  because  I  think 
Huaetoal  obaervation)  may  be  otheririsa  accounted 
far.    In  both  cawB  I  have  no  doubt  that  the  ob- 


theni  have  been  repeated  by  other  obaorreci. 
I  faaiuctibed  Mr.  Donning's  Catalogue  in  order 


«(Bi^t 


3Sf 


,     .ud  tlie  coDcli  

Ij  forced  on  ma,  not  merely  that  stationary 
niated,  but  tliat  they  were  the  ordinary 
ideed,  the  rule  appeared  to  be  so  general 
fgett  the  question  whether  there  ware  any 
""  principal  eiceplinua  appm 

tianta.    2.  Cometary  — '" 

,, 1  to  ha  only  acliva  ■. 

■  near  the  node.  I  mentioned  soma  of 
■oni  !for  doubting  the  eiiateoce  of  shifting 
ta  in  m;  last  lett^.  I  now  give  my  raaaooa 
mbtiiig  whether  the  (so-called]  cometary 
n  rttally  owe  itheir  exiatence — 1  do  not  say 
■tain^— to  the  comela  iu  question.  Tiieae 
•  •_  ...  gg^  Qfgg  o^  nme — vii.,  that  the 
ndiant  is  iu  fact  a  stationary 
"--  long  before.or  long  after 


Hthe  node. 
_  with  the  Perseid  radiants,  Mr. 
*^—'"(t  obtamed  meteon  from  a  radiant  at 
Hr  +  SPoa  the  Uth  and  2ath  of  June.  On  the 
Sft  tod  31st  of  Jnly  he  obtained  others  from  a 
ndbat  at  43°  +  6S;  and  though  be  does  not  appear 
te  Wva  met  with  other  meteors  from  this  radiant 
ttriS  tli0  7th  of  August,  Mr.  Corder's  obaarvatioos 
<»•«  a  part  of  the  interval.  After  the  muimnm 
fBnd,  August  U-11,  Mr.  Denning  again  obtaioeil 
Mm*  from  4V  +  5^  on  the  20th  and  21st  of 
Angoit,  and  others  (not  in  his  last  catalogue)  from 
ahtfmtially  the  same  radiant  in  the  end  of  Auguit 
ad  beginning  of  September.  About  the  latter 
4)ta  thl^  'ere  alu  observed  by  Col.  Tapman. 
Kb  Ddmins  again  law  them  October  6,  14,  and 
VovBihar  -^  to  December  10,  so  that  the  shower 
Maiantly  continues  from  Juue  to  Dacambor. 

AiiBOar  remark  applies  to  tlie  Andromodei  of 

VoTvabar.      Mr.    Dennicg'a    Catalogue    contains 

■dinli  at  approximately  tat  same  spot  determinod 

hAim*^  September,  and  October.     The  Leonidi 

^rf   tffrids     are    not    identified    witb    stationary 

■^jaoU  in  Ur.  Donniug'a   Catalogue,  but  other 

4tiBiwi  aopplj  the  deficiency.     iSazioli  observed 

■riMnbooi  tbB  Leanid  radiant  to  February  and 

AmIL    Iinlda  iu  May  and  Juue  are  catalogued  by 

■SiirahaBmn,  and  Prot.  A.  S.  Herscher  traced 

jkihilb  t»  this  ladiant  at  other  times  of  the  year. 

^\    It  ii  Bot  the  great  multiplicitT  of  radiants  th&t 

'l.tfatrinto  thase  phanomeoa.    I  doubt  if  more  than 

^' SO  TMlIjdiitioOt  radiants  are  known  to  exist,  and 

lA  Wi\wjj_k  tha   neat  majority  are  in   the  uortham 

;A  'tlHj^MB,  uay  are  not  very  thickly  studded  over 

--4  t.   Thau  BM  many  eaaai  in  Mr.  Danning's  Cata- 


logue in  which  wo  pasa  over  several  degraea  of  R.A. 
Dublin,  August  23.  W.'h.  S.  Bloiick. 

METEORS. 

[31r)01.]— '-HELioaTir'a-'  letter  (31174)  recalls 
to  my  mind  that  I  did  see  a  remarkably  Sne  meteor 
on  the  night  of  Sunday  [Angual  IU)  about  the  time 
he  states  (9.211  p.m.).  I  was  walkhig  at  Qorle! 
Norfolk,  but  it  appeared  to  atort  from  a  point  about 
one-third  of  the  distance  fromEla  Ursie  Maj,  "  ' 
Arcturua,  and  to  run  about  at  ri^ht  angles  to 
joining  those  stars.  So  large  a  diAarence  iu  po 
could  fiardly  be  due  to  paratloi-'  Where  did 
"  HelioBtat ''  observe  it  ?  Director  B.S.L. 

ASTSONOaCICAI.:  B648  — SELENO- 
OBAPHICAL :  ABI8TILLTTS,  UAQINU8, 
AND  OAFBLL&. 

[31.W2.]-Mj,tI  call  the  attention  of  those  who 
are  interested  in  the  question  of  raQectora  and  re- 
fractors to  an  intsroatin^  double  itor  now  visible 
during  ourovauings!'— it  IB  B64S.    It  can  eaaily  be 
found  without  an  equatorial,  as  it  is  the  largest  a' 
iu  finder  north  and  a  little  precediug  y  Lync. 
was  discovered  as  double  in  1S77-7H  with  tba  IBi 
refractor  of  Cliicago,  and  on  account  of  the  distai 
and  the  diiCareuce  of  magnitudes  of  its  componenta, 
Mr,  Buruham  calls  it  "  difficult."     The  c:«i,«  ha; 
moved  a  good  deal  aince  the  time  of  its  discovery 
but  I  shall  not  state  now  ita  present  position  ic 
order  not  to  influence  the  eyes  of  those— ■■- 
feel  inolined  to  try  their  inatiu 
my  lOJiu.  mirror,  by  With,  1  i»u  wk  it  »j  . 
plainly  that  1  am  incUned  to  believe  ita  distance 
mcreased.     On    reducing    gradually    the   apen 
down  to  liiu.,  my  amilleat  diaphragm,  I  can  si 
steadily.    Perhaps  "'■■--' "  — -"    —    ■-- 


this  double  to  see  whether 
crease  of  the  distance  of  the  caiifi  la  con 
In  No.  12aD,p.  301,  of  the  "E.  M.,' 


in  it.    Witt 


Grey  gave  a  chart  of  Aristillua.  It  ia  a  pity  that 
BugliA  selenographers  have  not  given  to  it  (if  1 
Judge  by  roaulta]  that  attention  it  so  truly  deserves. 


few  opportunities  of  obsei  ^ 
formation,  but  never  in  good  atmospheric  con- 
ditiona.  The  roiult,  so  far,  is  so  muoh  like  the 
representation  of  ita  floor  by  Schmidt,  that  to  send 
it  to  the  "E.  M."  would  seem  to  boa  mere  copy  of 
Schmidt's.  I  have  not  aeon  any  depression  ou  the 
lop  of  any  of  the  seven  central  peaks  when  they 
were  casting  a  short  shadow.  The  crater-lika 
appearance  of  the  central  hills  in  full  may  be  cauied 
by  rofiaction.  No  pass  Cut  down  to  tha  floor  was 
aeen  on  the  N.W.  K  and  A  were  seen  as  exca- 
vations at  the  foot  of  a  ridge,  and  partly  in  the 
shadow,  i  seen  as  a  hillock,  and  >Jou  the  3.  as  a 
crater,  with  a  hillock  on  the  W.  of  it.  I  saw  no 
trace  of  the  detta  a  and  B.  The  small  crater  on 
the  top  of  N.W.  wall  ia  very  distinct  on  my  sketch, 
but  is  absent  on  the  chart. 

A  good  sketch  of  the  centrsl  mountainB  of 
Maginus,  witb  the  finest  details  around  them, 
would  be  very  useful.  The  large  crater  among 
these  mouutaina  given  in  all  the  maps 
have  no  real  exiatence. 

On  May  2i,  1890,  a  small  crater  was  sei 
first  time  on  the  top  of  the  central  mo 


August  23. 


C.  U.  Qaudlbert. 


BBD  SPOT  ON  JUFITEB. 

[31.J03.]— It  will  interest  some  of  your  readers  to 
know  that  there  is  a  red  spot  about  twice  as  large 
as  a  Bhadow  tronait,  with  a  faint  reddish  prolonga- 
tion at  each  end,  just  north  of  the  north  equatorial 
belt  of  Jupiter,  in  a  latitude  corresponding  with 
that  of  the  great  red  Bpot  in  the  other  hemisphere. 
The  spot  it  spindle  -  shanel,  with  the  long  axis 
parallal  with  the  lielts,  and  is  of  a  uniform  deep  red 
colour,  with  well-defined  eilgea,  with  the  narrow 
faint  streak  at  each  entremity,  apparently  not  cnu- 
neotod  anywhere  with  the  north  belt ;  but  of  that  I 
am  not  nuite  certain  at  the  precediug  end  of  the 
atreok.  The  spot  was  central  about  IU  p.m.  on  the 
23rd  inst.,  and  follows  the  great  red  spot  by  about 
two-and-a-half  hours,  or  a  quarter  of  a  rotation. 

The  north -equatorial  belt  has  a  marked  coppery 
hue  this  wasoD,  and  is  in  strong  contrast  to  the 
greyish  south  belt,  which  three  or  four  yean  ago 
was  much  tha  redder  and  stronger.  I  think  this 
change  in  tiut  of  the  northern  belt  betokens 
incresaed  activity  in  that  hemisphere,  and  it  is  not 
impossible  that  this  Bpot  may  bo  the  commenoameot 
of  another  *' great  reu  spot.''  The  inatinment  used 
raa  a  lOin.  Calver  ;  power,  160. 

David  Smart. 

Grange-rood,  S.E.,  Aug.  25. 

NSBULAB   HYPOTHESIS. 

[31501.] — Mb.  Pbsmy,  oiually  so  accurate,  has,  I 
liiuk,  not  examined  the  Nebular  Hypottieaia  tnm  a 
orrsot  standpoint. 


lC  first  place,  the  cOutntotton  spoken  oi  (ii 
■  optj  duo  to  "'      "■  "    " "'    " 


liter 


31 162)  is  simply  duo  to  the  odojtug,  or  rather  the 
residual  coolm^  due  to  differenoe  %etWMn  Quaetity 
of  beat  radiated  from  surface  and  (bw^nnduiwl  t^ 
contraction  (the  forces  involved  being  molecular). 
The  v^ocit^  ol  rotation  of  nebula  is  aupnoaed  to 
increase  owing  to  this  contractian,  but  to  diminish 
owing  to  viscosity,  which  ' '  dissipatOB ' '  the  energy 
of  rotation  in  tha  form  of  tieat. 

Upon  the  whole,  the  rotation  velocity  increasea 
until  the  rate  of  contraction  diminishes  so  for,  and 
the  viscoaity  increasea  so  much,  that  the  rotation 

as  is  probably  the  csaa  with  the  ann  at  prosent. 

The  hiatory  of  tba  ayetem  divides,  then,  into  two 
portioni ;  during  the  nrat  portion  alone  are  planeta 
evolved.  The  contraction  a^  that  period  would 
probably  be  very  much  ia  the  direction  o!  polar 
oiii,  and  the  nebula  might  be  disc-like  in  form. 

If  we  oonaider  the  birth  of  Jupiter  as  (iu  the  tlrat 
instance  probably)  a  ring  of  fragments  which  after- 
wards cooleaced  after  inuumerable  collisions,  failing 
in  somewhat  towards  the  sun  (as  wilt  doubtless  be  the 
case  with  the  Saturniau  rings)  we  ahould  look  at  the 
queatiou  by  inverting  Mr.  Penuy's  method,  as 
follows  1— Find  the  limiting  velocity  of  rotation 
which  the  nebula  possessed  at  the  time  the  Jupiter- 
embryo  was  produeed,  in  order  that  the  centrifugal 
force   at   that   time   might   be  greater  than  tha 

Mr.  Fenny  would  say  that  such  a  rotation  valocitj 
could  not  have  existed,  iu  view  of  the  present  rota- 
tion velocity  of  the  sun ;  but  Mr.  Penny  here  omile 
to  take  account  of  tbe  euormoua  diminution  of 
velocity  due  to  thovisccsity  of  the  nebula.  In  order 
to  ahov  that  auch  an  evolution  of  planets  was  not 
possible,  it  must  bo  ahonn  that  the  viscoaity  was 
not  sufficient  to  produce  the  necessary  diminutioa 
of  velocity.  Mr.  O,  Darwin  has  showD  that  tidal 
action  ot  the  sun  may  play  an  important  port  in  the 
evolution  ot  satellites,  as  also  tha  approximate 
coincidence  of  tidal  period  with  the  proper  period  of 
theliody. 

Thia  presents  phenomena  analogou 


of  the  equation    y-  j   x  c"  t  x  M  jin.  rnV  «  u,  when 


,nent  the  ether  iji  tha  "  E.  M.,"  giving  riae  to  M 
Searle'a  iuterestina  and  excellent  letterj.      It  sBeroa 
to  me  that  it  haa  been  shown  that  the  exiatence  of 
medium   possossing  certain  properties  will  colli- 
,te  certain  observed  facts ;  consequently  thehypo- 
esis  ot  the  medium  must  be  ccnmdered  as  a  good 
irking  hypothesis.    No  more  can  scarcely  be  said 
for  the  hypothesis  of  universal  grsvitation.    New 
facts  may  mdaed  com.pel  ua  to  modify  out  hypo- 
theses.   I  may  here  observe  that  some  of  your  cor- 
respondents seem  to  have  very  stransje  ideas  as  to 


of  the  higher 
physical  iuquiriea  is  simjitj 
particular  hypothesis  will  c 


certain  group  ol 


.__ lered  the  pheoo- 

meua  which  would  be  experienced  in  tour-dimen- 
sioned Bpace,  but  merely  oa  a  mathematical  axer- 

^which  would,  however,  surprise  me  more  than  to 
wake  up  one  moniiug  Bud  find  the  earth  drowned 
br  the  fall  of  a  water-comet,  as  in  the  time  of 
No  ji  and  family— then  the  '■  higher  mathemaljoe  " 
might  show  that  the  hypothesis  that  we  were  livhii; 


-dimenaioned  apace  w. 


!  not  to  be  sneexed 

It  I  put  before  a  junior  mathematidan  a  problem 
1  the  lower  mathematics,  Buch  us :  If  the  Koh-i- 
ur  coat  twopence,  how  much  will  a  diamond  Coat 
irioe  that  aize  V  Then  the  solution  ot  thut  problem 
'ould  not  bo  considered  as  demonstrating  that  the 
Koh-i-nur  could  bo  bought 
exerciaes  in  the  "  high^  *' 
tour- dimensioned  spac 

ing  that  such  spaco  la  miaiiud  ui  u.o^  ">^  ti^i^-, 
by  perstina  reduced  to  the  ver(^e  of  idiotcy,  by 
knowledge  of '-" ■- ''""  "- 


idered  as  ahow- 

1  of  idiotcy,  by 
lathematics"  iu 


accordance   with   the  dictum  of  our  profound  ii 
atruotor,    Mr.    Audslay,    who    certainlr    has 


ABSENCE  07  "  POLAB  OAPS"  ON  THE 
MOON. 

[3l.5Uo.]~PnoBini,T,  one  ot  the  first  things  to 

stnke  a  new  observer — accustomed  to  our  earth  and 

Mare  only — would  be  tha  absence  of  distinct  polar 

~-a  OB  our  moon.      We    ore  all  so   used  to  the 

learanca  ot  tho  full  moou,  from  ohildhood  up, 

t  we  fail  to   realiso    the    case  till    pointed  out. 

iperly  speaking,  "polar   caps"  are  eaaentfally 

extraneous   feature    on    any    globe,    and   not 

alwaya  inherently  a  neceaaity  ill  every  one. 

"^r  instance,  wa  have  no  reaaon  to  luppoie  that 

lun— when  it    cools    down— will  exhibit  the 

phenomena,  for  radiation  is  independent  of  latj- 

tnde,  and  there  would  be  no  incident  heat,  aslnour 

ind  Mars,  to  retard  the  cooling  and  rafrigara- 

it  or  near  the  solar  equator.    From  what  wa 


ENflUSH  IDKgAHTO  AKP  WORLD  OF  8QDSNQB1   Mo.  1827. 


evi  Me,  it  it  poMibls  thkt  our  Euth  and  VLzn  ue 
tha  odI;  two  planeta  in  oor  SoUr  ijitam  which  now 
hava  polar  npa  of  mow  and  ica. 

It  ii  more  than  Ukelj  that  Tsnoa,  bang  ao  mnoh 
naarai  to  t^  ion  than  we  are,  and  haviiig  a  deiuei 
atmoaphme,  hai  none ;  uid  eqiullr  likalf  that  our 
Dunn,  ao  mnoh  amaUer  than  our  globe,  uid  haTiDg 
no  atmoqihere  (apcarentiT),  has  puaed  through  the 
poUi-oap  itage,  uid  reachad  tlie  one  haTond,  when 
faeculai  tcmpanture  hanng  fallen  -raj  low)  the 
eqoatorial  halt  ot  K>lar  iDflusDoe  baa  Mooioe  lea 
and  lea,  till  the  cape  doaed  st  the  equator.  The 
abaaooe  of  diMinot  polar  cape  on  om  moon  oannot 
be  denied.  We  look  in  vain  for  an^  marked  con- 
but  between  the  polar  and  sqaatorial  toriadng, 
in  eolouT,  texture,  or  ch&racter  ot  the  formatico. 
To  bL  appeaTanQB  they  are  practicaltj  identi««l, 
and  we  an  forced  to  the  conduaion  th»t  whatever 
ogenmee  luifa^  the  lunu  pol«),  latei  on  alio 
nufaoed  the  sqnatoriiil  regioui. 

If  the  lunar  uJa  were  so  greatly  inclined  that  the 
■on'*  ra;a  fell  on  the  polee,  the  preaence  ot  diitioct 
«apa  would  not  be  so  obTioiuI;  demanded ;  but 
bong  only  some  5°  9',  the  incidnnce  ot  •olai  heat 
would,  ai  Neiiioa  pointa  out  in  hii  "  Hoon,"  page 
37,  be  piaotically  nil.  Hence  if  the  ^lobe  ever  had 
an  atmoqiheTe  and  water — which  u  more  than 
Ukely — aoma  form  of  gladation  on  the  poles  neme 
a  mil  II  mi  If  >■  the  globe  coolnd  down.  Ai  aecolat 
temperature  fell,  these  "polar  cape"  ahould,  it 
anyUiinK,  haye  dowly  extended,  and  their  total 
abeence  la  anomalooa,  nnleaa  we  aanune  that  they 
have  doaed  aronnd  the  eqoator,  and  thua  rendered 
diitinotion  between  polar  and  equatorial  surfacing 
impoaaiUe.  It  this  yiew  is  correct,  it  would  at  ooce 
explain,  not  only  the  geoeral  abeenoe  of  oolour  on 
the  moon,  but  the  reasoo  why  "  caps"  are  not  now 
Men,  and  why  the  ■orfaoe  atmcture  ia  practioaUy 
identical  all  over  the  globe.  OccsaioiLally  thera 
aeenu  to  be  aome  doubt  as  to  the  cause  of  the  exact 
location  and  form  ot  polar  ice  capa. 

Webb,  in  his  "  Celestial  Objects,"  page  UT,  tolla 
na that Heraohel  found  that  the  uapi  of  "Man" 
were  not  exactly  opposite  each  other,  and  savi 
hjnualf  that  '  >  one  would  expect  that  thay  might 
have  be«D  diametrically  opposite."  "Midler and 
Seochi  fonnd  the  north  zone  (or  cap)  of  Mars,  con- 
oenbcie  with  the  axis,  bnt  the  sonth  conaidarably 
eoceotria"  and  "it  baa  been  suggested  by  Beet 
and  Madler  that  the  poles  ot  cold  may  not  coincide 
with  the  polea  ot  rotation."  Later  on,  at  pagel4H, 
Webb  says  that  "  3acchi  found  the  appearance  at 
Oa  poles  irreconciiable  with  the  idea  of  drcolai 
caps,  and  was  forced  to  adopt  the  supposition  ot 
oomplicated  and  lobate  forms  *  Schiaparelli  allodee 
to  the  possibility  ot  a  mass  of  floating  ice." 

Apparently  &  waa  taken  tor  gnnted  that  the 
BOW  caps  01  Mars  ahould  not  ooly  be  truly  drculai 
in  tbrm,  Irat  placed  truly  over  tbe  aiia  ot  rotation, 
like  the  cloud  C^is  ot  Jupiter  anil  Saturn. 

It  seem*  to  me  that  Ur.  Nansan's  late  journey 
aerols  Greojand  goes  a  long  way  to  prove  that  i( 
la  our  north  polar  cap. 

On  our  sonth  pole  we  have  one— placed  centrally 
over  the  axis  of  rotation,  and  it  certainly  does  not 
float  aboat — having  two  targe  volcanoes  on  it, 
Mts.  Erebus  and  Tenor,  and  it  coiraiipondi 
exactly  to  the  north  polar  cap  of  Mars.  Bat  on 
our  north  pola,  as  tar  aa  we  can  see,  there  ia  no 
large  pennaoant  ice  cap,  but  in  its  place  an  irregolai 
polar  basin.  The  character  of  the  Arctic  and  Ant- 
arctic ice  bean  this  view  out.  In  the  aonth  we  aee 
th«  immense  flat-topped  bares  of  2,000ft.  Ihickceea 
and  several  miles  long,  which  are  sTidsutly  portions 
of  the  aonthem  ice  cap  broken  adrift.  In  the  north 
we  MS  a  preponderance  ot  floe,  or  field  ice,  a  few 
flat-topped  bergs  near  Franz  Joseph  Land  <[Tonng), 
and  the  ■t'It  bargs  ot  the  Atlantic,  maiiilj  trooi 
Western  Qiaauland  (Oreety). 

Apparently  our  Arctic  baoin  has  no  continent  or 
islanda  in  it,  whereby  a  pecmaneut  ice  cap  could 
bMOme  anchored  aa  the  southern  cap  ia,  and  thus 
the  floe  of  each  season— about  Ttt.  thick  (Qreely)— 
ts  perpetuallr  Iwoken  up  by  tidea  and  storms,  and 
removed  by  Uie  polar  currents.  The  presence  ot  a 
large  island,  or  islands,  even  if  somawhat  acoeutri- 


apparent,  or  that  the  cap  ahonld  be  nsoessarUy  at 
t&  pole,  or  position  ot  "  greatest  cold."  The  above 
would  mdicale  the  solution  for  the  anomalooa 
pMitionot  the  south  polar  cap  on  Man,  and  the 
lobata  forms  seen  by  Seochi  in  IBoS. 

"Dm  site  of  ths  south  pole  on  Man  is  probably, 
like  our  north  pole,  a  sea  baun.  and  the  cap  luis 
formed  naturally,  as  in  our  Oroenlond,  on  the 
nearsat  adjoiniDg  land.  We  may  diamisa  the 
idea  of  a  floating"  cap  as  untenable,  and  also 
IS.  Fiiaan'a  solutions  of  cauala,  aa  lanes  ot  water  in 
a  "pack,"  inasmuch  aa  such  canals  would  necea- 
sarily  altsr  their  forms  and  positions  dafly. 

A*  befoM  stated,  "  polar  o^s  "  are  an  extraneous, 
and  not  a  neoessary,  feature  in  all  eases.  It  is  a 
moot  point  whether  they  would  ever  be  formed  on 
a  planet  so  far  removed  from  the  solar  influence  as 
Nmtnna.  In  the  case  ot  [danela  neanr  the  sun,  on 
tha   othar   hand,    "polar  cape,"   divided  bj  an 


equatorial  belt  of  solar  influence,  would  in  certain 
itaees  of  cooling  appear  to  be  inevitable, 

Whathar  our  moon  has  been  surfaced  by  volcanic 


rocks  alone,  or  by  sedimeutory  rocka  also  (as 
case],  it  is  equally  difScult  to  aee  how  the  glo' 
have  pasMd  from  a  heated  stage  (with  atmospbsre) 


difScult  to  aee  how  the  globe 

.._^_ _»  heated  stage  fwith  atmcepbL. 

its  present  airless  condition,  without  having  had 
polar  cape  at  one  tima  or  other. 

The  "sapa"  (aided  by  the  radiatioa  from  the 
dark  nde)  would  be  the  "  retiigeraton,"  against 
tha  ioflnenoe  of  which  solar  heat  would  have  to 
contend  for  mastery. 

Hie  position  assumed  here,  is,  that  the  lunar 
surfacing  affords  us  fairly  good  piwil  that  refrigera- 
tion has  ^ined  the  day,  and  that  the  globe  is 
encased  in  ice  and  snow  m>m  pals  to  pole. 

a.  B.  Pui. 

Sibsagar,  Asam,  India,  July  IS. 

JOSHTTA'S    OOHKAHD. 

[31506.]— RE?£ftBiHO  to  "E.  L.  Q.'s"  letter 
(SllSn,  many  of  us  would  groaUy  rajoioa  it  the 
stumhhng-block  of  Joshua  x.  12,  !3.  could  be  so 
easily  removed  as  he  asserta  :  but  a  rafsrenoe  t«  the 
Hebrew  text  at  once  dispels  the  illusion.  In  the 
fint  place,  the  prepositions  preflied  to  the  noans 
"Qibson"  and  "valley"  m  Joshua's  oommand 
have  a  dative,  and  not  a  genitive,  force.  Again, 
although  there  may  be  doubt  aa  to  the  exact  mean- 
ing ot  the  verb  in  the  aame  clause  when  separated 
from  the  context,  yet  when  that  verb  is  re;ieat«d  in 
the  next  santenca  in  deaczibing  what  happened  to 
tha  sun,  and  is  taken  in  connection  with  the  verb 
which  states  the  result  ot  the  command  upon  the 
moon,  there  is  room  for  very  little  doubt  as  to  the 
meaning  ot  the  whole  passage.  There  is  no 
ambiguity  about  (his  last  verb ;  it  comas  from  a 
root  moaning  to  stand,  set  flrmly,  sustain.  So  that 
whatever  happened  to  the  sun,  whether  it  "  stood 
still "  or  "  was  silenced."  the  text  ia  clear  and 
ilefinite  in  saying  that  "  tiie  moon  stood,"  or  "  waa 
stayed."  Thare  is  no  foundation  for  Bryant's 
"psrmanenUy  eQenced." 

Will"£.£.a.,"  whoissosatisfladwithBryant'a 
explanation,  kindly  ahow  by  analyaia  bow  the  sigui- 
fleation  be  gives  can  be  evolved  from  the  text  V 
Also,  aa  "  E.  L.  O."  says  ttiat  the  pasaage  is  well 
known  to  be  mistranslated  in  all  modem  vamons, 
will  he  refer  us  to  any  andent  version  which  sup- 
ports his  view  ?  The  oldest  that  I  am  acquainted 
with— the  Septuagint— is  distinctiy  opposed  to  him. 
Tyler. 

A  KODBI>  TO   ILLUST&ATB   THE 
ALTBBHATIOH  OF  THE  SEASONS. 

[31607.]— Thk  accompanying  sketch  is  from 


jtograph  ot  a  model  much Tbave  oonstructed 
ulustrata  ths  variatiou  ot  the  seasons  caused  by  the 
revolution  of  the  earth  around  the  sun.  It  also 
shows  the  duration  of  day  and  night  at  any  time 
of  the  year  at  any  spot  on  the  earth's  surface. 

As  it  can  be  mua  by  anyone  with  vei;  little 
troub](>,or  expense,  and  a  model  being  more  easily 
understood  than 
the  design  may 
read6nofthef'B.M.' 

Tha  principle  of  construofaon  is  as  follows: — A 
spirit  or  oil-ump  at  the  centre  of  the  baseboard  to 
repnaaut  the  sun.  A  circle  ot  iron  or  brass  wire 
about  I4in,  diameter  Bxedon  four  wooden  supimti 
at  an  angle  of  231"  ^  ^'  horiioDtal,  SO  aa  to  bring 
the  centre  of  it  about  Sin.  above  the  flame  ot  the 
tamp — the  earth's  orlnt.  A  wooden  globe  about 
2in.  diooutw,   with    tha   Una*  of    latitnda  and 


han  a  diagram,  I  venture  to  hope  that 
nay  be  ot  some  use  to  mamy  of  the 
LB  '•  E.M." 


longitude,  and  mapped  out  as  the  Earth, 
a  bole  bored  through  its  centre  from  pol 
and  throueb  it  is  inserted  a  amal] 
about  which  ths  boll  may  be  rotated, 
end  ot  the  spindle  is  attached  by  a  loose  i 
toabeait  wire  hook,  which  slides  along 
arde.  The  hook  and  its  connections  shi 
just  sufficient  length,  so  that  when  the  mi 
is  at  ths  spring  and  autumn  equinoxes  ( 
on  ths  sketoh),  tha  centres  ot  tbe  ball  aui 
tha  lamp  ahould  he  exactiy  level. 

With  thne  few  worda,  I  think  the  e 
explain  itself ;  but  I  may  add  that  the 
tight  and  shade  on  the  earth  in  the  drawi 
from  the  candle,  but  are  due  to  tha  p 
being  taken  outdoors.  Walter  S 

THB   mSW  A3TB0N0ICICAI.   81 

[31608.]— I  ttivB  road  with  great  iE 
numerous  letten  in  the  "  E.  M."  upon  tl: 
I  notice,  however,  that  most  of  the  writer 
London  as  the  headquarten  of  the  ne 
Why  BO?  This,  if  carried  out,  would  ] 
Bxduda  tha  bulk  of  country  members  frt: 
ing  the  meetings,  where  they  would  not 
the  papers  read  and  discusBionB  thereon, 
have  the  plesjnire  and  advantage  of  m 
other  members.  To  these  members  th 
would  constitute  their  new  society.  V) 
the  place  of  meeting  more  central? — say  M 
where  North-country  members  could  a 
meetings,  but  who  would  be  debarred  h' 
cost  from  liavelUng  some  2.50  or  300  mi 
centcoUse  avarything  in  London  ? 

An  Old  Kember  of 


complete  one.  It  does  not  deSae,  tor  ii 
f  ature  otBcers  ot  the  society  or  the  mode  c 
Qnestionaof  this  kind  may,  I  think,  very 
tor  the  flint  general  meeting,  and  befon 


names  of  several  ganUemen  who  were 
join  had  to  be  omitted,  because  so  answe 
reoeivedfromtham.  Among  these  were  M 
Sadler,  to  whom  one  of  your  correspondei 
also  Sir  Howard  Gmbb,  who  has  since  i 

of  Mr.  Davies  in  your  last  number,  I  th. 


quarrels  aa  ti 
Aug.  23. 


BBITISB   AfllBOMOUrcAL    SO 

[31610.]— As  one  of  your  many  corre; 


Wiir~parmit   me   teiefly   to   state  my" 

1  TnU  council  will  require  mora  mone 
the'oxtia  expenssa  ot  starting  the  » 
adverlUng.  cireulara,  forms,  and  printii 
no^bly  •one  few  office  expenses  stn 
tndislitals  tor  swfslarial  use,  which  vr 


raqnind 


IS  lairly  ala 
•   he   charge 


ttNQLIBH  MBOHAWIO  AND  WORLD  OF  80IBN0E:    No.  1327. 


CO?3 


Ojt 


(Dsdi  to  he  niied  }ij  lubacriptioa,  ladi 
iMDiucei  bainj;  full;  reqoired  foi  Hoetuy'a 
itnc*«  boBonriaa,  te.  The  proTisioiial 
"la  an  qnita  alirs  to  tha  dangar  of  brnTing  i 

ntodoL , , 

mod  Thich  the  cc^uncil  hm  partEoIlj 
niBDK  the  anbscnptiDn  50  par  c^iit. 
>e  B.A.S.  wm   lake  rank  with  othar  minoi 
c  societies,  aueh  u  the  QBologistB'  Associa 
id  I  believe  I  am  correct  in  «ajing  tho; 
■U   charge  sn  enlranoe  fee.     The  societi 
ItoihftTgeiiOa.  enttance  fee  and  lOi.  inb" 
B.     Wb  think  tho  ciperieDco  of  luch  sue. 
scaentiflc  Bocietiea  is  s  pretty  uto  guide  to 
}  the  procaedinn  of  the  B.  A.  S. 
e  Tenture  to  Uuitk  that  all  rial  aud  eameiit 
3    of    Mimnotny,    howsTar     humble    their 
I  in  life,  will  Eot  begrudge  the  little  sacrifl- 
mtnuce  fee  for  all  the  aidvaDtages  that  mi 
bj  aaocution  with  telloir  ■tudeiits,  and 
■   with  the   sectioDal  airangenieiitii   of  t 

«•  and  rabeaiptioiu  to  a  Bdeotiflc  society  da 
keeping  up  the  itatiu  of  luch  aasociatic ' 
J  recogni»  thi«  fact  without  fully  endorai 
it  is  deainble  to  malm  our  new  society 
■ble  as  possible  in  the  public  eye.  to  at 
le  level  of  kindred  institutions.  It  U  na 
Onooc  to  be  oasodated  with  many  of  the 
lo  have  already  given  in  their  adherence  to 
..3.,  and  Ihe  credit  should  not  he  too  cheap. 
I  entrance  fee  ot  oa.  and  a  aubacription  o[ 
I  help  to  ke*p  out  some  nf  those  who  would 
thout  serious  intention  to  engage  in  astro- 
work,  and  they  main);  form  the  class 
tnpnnctuality  in  paying  subscriptionB  are  a 
i«  wesJcnesa  rather  than  strength,  liiosa 
>^d  give  lOa.  as  an  entionce  fee  to  a  societi 
likely  to  belong  to  tliat  class.  I  do  not  fiiid 
Ltb  the  long  hst  of  names  in  tho  L.A.S.,  but 
e  it  largely  to  the  superaboundiug  enei^  ol 

"  ■       '         Iha 


oals  of  that 

of  real  worherB  and  aident  students,  nthei 
inmerical  Sourish. 
f  apprebendon  the  success  of  the  B.A.S.  is 

by  the  position  and  aMIity  of  adherenls  in 
il    atsge,  and    nol  Um    by    the  commercial 

liiively  said,  "They  do  not  intend  t^  give 
ng  for  nothing."  W.   B.  Waurb. 

SPOOL  ASTBOHOMIOAI,  80CIBTT, 

I-) — At  the  last  ordinary  meeting  of  tha 
a  committee,  of  which  we  the  undersigned, 
c  with  s  third  (with  whom  we  are  at  present 
to  communicate),  were  elected  members, 
Uiohty  to  call  in  the  assistance  of  a  pro- 
1  aceomttout,  to  investigate  certaia  charges 
:  against  the  treasurer.  If  the  society  bac] 
bive  in  withholding  the  report,  such  surely 
jse  to  eiist,  since  Mt.  W.  H.  Davios  himself 
■  to  bo  wishful  that 


the  separate  results  of  the  two  committee: 
d  in  the  pages  of  the  "  B.  M, ,"  tho  Ju,m.a 


IS   BBFLBCTINO   TBI.ESCOPB. 

t.]— Theeb  wbto  one  or  two  slips  in  my 
I  letter :  Imt  as  they  only   partly   obscured 


Mpedally  glad  to  see  Mr.  Tarrant's  reply, 
Juable  measums,  mode  with  his  reflector, 
itljf  prove  what  can  be  done  in  this  way  by 
Dd  perseverance. 

ing  to  '■  Helioatat  "  (3U7'J),  I  may  say 
e  a  few  of  us  otaerviug  in  tho  suburbs  of  a 
-vied  town,  and  our  conditions  vary  siifli- 
a  \maie  a  pretty  fair  average  opinion  aa  to 
ti«  of  reflector  using.  Only  one  of  us  cam- 
KO  observatory— a   very  perfect  one ;  but 

he  feels  windless,  his  advantage  is  more 
nnlerbalanced  by  other  difficulties.  Our 
dude  wood,  Tiinc,  and  ir^n,  and  the  latter 

■eems  to  be  the  best  all  round,  us  wood 
ip  a  mirrur  loo  much  on  some  oigiits,  neces- 
reutilation. 
im  total  of  c 
sleet  night 
DTtfaing  ;  but  the  rarity  of  such  occasiDns 

that  life  is  too  short  to  do  much  useful 
A  this  form  of  telescope.  If  a  speculum 
bow  a  faint  companion  near  to  a  large  star 

night,  would  it  not  miss  delicate  points  In 

tignity  to  brighter  ones    on   the  moon  or 

This  nutter  deservee  careful  considera- 

the  mere  cheapness  of  reflectors  cannot 
ate  for  nnretiabQity. 
■pent  a  few  honrs  with  a  clever  friend  who 

great  deal  aboot  teleacopea  and  adjust- 


ments, and  who  oses  a  roodarate-sLwd  reflector. 
Theni^htwas  still  and  promising;  but  bis  instru- 
metit  sunpty  transformed  sotwr  stars  into  objects 
that  reminded  one  of  tho  "  corkacrewa  "  seen  on  a 
"children's  night"  at  the  Crystal  Palace!  The 
mirror  was  said  to  be  of  marrellDus  definition,  and 
I  should  not  like  to  judge  it  oa  imf  night ;  bat  (he 
owner  said  '■  It  never  did  show  stars  well,"  and  yet 
he  is  one  who  disputes  with  high  authorities  on 
delicate  planetary  detail ! 

Jupiter,  Venus,  and  Ntara  are  not  well  placed ; 
but  there  are  many  reasons  for  keopin?  an  eye  on 
them  even  now.  Will  a  reflector  deflne  them  fairly  ? 
A  refractor  does.  I  have  no  interest  in  either 
instrument  beyond  ttuit  of  an  impecunioua  amateur 
who  would  like  to  go  in  tor  a  bigger  reflector  if  only 
he  could  (eel  sure  they  were  not  failing  to  fulfil 
their  great  promise.  What  sort  of  definition  does 
that  apoBtle  of  reflection,  Mr.  Common,  get  t  Per- 
haps he  would  tell  n*  ?  Tenebrla. 

[31SI3.]— Tbc&B  are  several  reasons  why  the 
letter  of  "  Tenebria  "  hardly  needs  a  reply.  Pint, 
the  question  was  discussed  not  very  long  ago,  and 
as  to  numbers,  ended  greatly  in  favour  of  the  re- 
flector. Secondly,  it  contains  its  own  reply,  and,  I 
may  say.  its  own  refutation  ot  much  he  says. 
Thirdly,  bia  remarks  would  not  have  so  much  the 
appearance  ot  bias  if  he  hod  given  ua  his  real  name. ' 
He  has  "  no  wish  to  open  the  question,"  yet  re 
quests  "  all  who  can  to  join  in  it. 

"Tenebris"  says  wo  ought  to  get  "one  or  t« 
sohd  estimates  of  the  capabilitiee  of  the  refleotor, 
as  though  there  were  no  such  instances  \  Tet  goes 
on  to  instance  a  number  of  such  desired  coses  where 
"  splendid  work  is  being  done." 

If  *^ Tenebris"  has  been  a  reader  of  this  p 


If   the  object  of  "Tenehija"   h  to  advise  ob' 
servers  to  avoid  the  reflector,  his  letter  shows  too 
much  of  either  bias  or  want  of  knowledge  about 
them  to  be  reliable.     Forinalance,  be  states,  with- 
out giving  any  particulars,  that  hia  refractor  gives 
"splendtd  deflmtioa  when  the  reflector  nifuses  to 
iBfinaai  ail"  (italics  are  mine].    This  rsads,  like 
other  parts  of  hie  letter,  as  coming  from  one  wiUi 
other  motives  than  seeking  the  experience  of  others : 
it  mav  bo  the  success  of  the  reflector  diaturba  hio 
Does" Tenebris"  (hink  theroasouforthe '■numai 
ouB  refieclora  used"    is  owing  to  their  failure  ( 
their  success  t 

Some  ot  the  niunes  he  quotes  against  reflectoj 
are  really  in  its  favour.      He  inataucea  Mr.  Lai 
caster,  who  said  :  "  I  ding  to  tho  refractor."     Mr. 
LineasCer  was  completely  answered  in  that  debata, 
and  showed  a  want  of  acquaintance  with  the  re- 
Sector  very  common  with  the  ordinary  optician. 

To  mo  the  remark,  "I  cling  to  the  reflector,"  bad 
a  clear  reason.     Mr.  Lancaster  jn.«t  previous  to  the 
debate  (in  which  I  took,  I  think,  no  part),  wrote  to 
me  to  go  into  arrangements  for  auppmng  him  with 
my  reflecting  telescopes  (or  sale.      I  ahoiitd  have 
been  perfectly  justiflral  in  atating  this  at  the  lime  ; 
but  I  knew  the  reflector  could  take  core  of  itself 
without  it.     Mr.  Dumbam's   eiperienoe  with  re- 
flectors was  not  such  as  to  enable  him  to  say  much 
.  to  their  merits,  and  his  remarks  about  atopa  are 
certainly  not  correct,  as  all  users  of  the  reSector 
'"low  perfectly  well. 
Whysbouldnot  a  small  aperture  of  a  reflector 
irform  better  on  stars  in  bad  air  as  well  aa  a  re- 
tractor ? 
As  to  doubles  measured  with  a  reflector— anppoa- 
g  that  was  the  only    woric   of   a  telescope — Hr. 
Sadler's  work  is  one  of  the  greateaf  -------    - 

theii  capabilities.  I  suppom  tow  ra 
groat  a  number  of  difliouit  doobles— 
-ifloctora.  Stcing  diSlcult  doubloa  unu  uirniiiniii/ 
lem  are  different  things — that  is.  difi'erent  pur- 
lila.  Mr.  Sadler  did  not  take  up  the  measuring. 
It  has  been  shown  again  and  again  that  for 
general  use  the  reflector  haa  the  advantage  of  the 
retractor,  and  that  the  refractor  ia  beet  for 
miaiiTinj  donblea,  and  that  a  moderate  silo  ia 
better  than  a  large  one,  on  account  of  our  elimate. 
The  reflector  is  less  suited  for  measuring  doubles, 
from  a  mechanical  point  than  aTi  optical ;  but 
srely  seeing  doubles  there  is  little  to  choose, 
seeing  the  stars,  &o,,  in  their  true  colours, 
the  reflector  is  decidedly  the  best. 

There  is  another  important  coniideration  I  may 
point  out  to  "Tenebria,  — that,  not  only  the  men  he 
-taints  out  as  doing  "  splendid  work  with  reflectors  " 
iBve  been  users  o(  retractors,  but  nearly  every 
>lher  observer  who  could  be  named  as  using 
efloctora  has  also  given  up  the  former  for  the 
latter.  So  tho  supposition  of  "Tenebris"  that 
they  would  have  probably  done  more  with  a 
smaller  retractor  is  singularly  out  of  tune. 

Aato  Mr.  Davies,  fliat  gentlnniui  thinks  auffl- 
dently  well  of  reSectors  to  send  hia  frieods  to  me. 
which  is  saother  "  solid  estimate  of  (heir  capaU- 
tities  "  "  Tenebria  "  is  aTtiioua  to  obtain. 

Such  is  the  nature  of  our  climate  that  "friends 
must  pop  into  see  fireworks  with  big"  retractors 
as  well  aa  big  reflectors,  and  1  fail  to  see,  as  he 


1  that  wit 


[31SU.)— Tbb  letUr  ot  "  Tenebti^'!-(31«->)  on 
the  aliove  subject  will  doubtless  be'itoailwith'gTsat 
intereet  by  very  many  of  your  Bubscribars,'and  ihej 
will  look  forward  with  not  a  litUe  cnriosi^  to  the 
answers  which  may  be  forthcoming  on  behalf  of  the 
silvered -glass  reflector. 

Everyone  will  acknowledge  that  the  severeit 
test  which  can  be  applied  to  Uie  defining  power  of 
a  telescope,  of  whichever  kind  it  may  be,  is  its 
abihty  to  deal  with  close  double  stars.  The  mora 
unequal  the  components,  and  the  closer  they  are, 
especially  in  the  case  □(  a  ra|>id  Unary  ayatcm,  the 
more  eovere  it  the  test.  A  telescope  wmch  con  give  a 
good  account  of  itself  in  this  deputment  of  obwrra- 
tional  astronomy  will  be  acknowledged  to  be  of 
first -rate  eirallence. 

Aud  it  is  here  that  the  sSvered  glass  reSector  is 
often  said  to  fail.  "Tenebria"  is  evidently  at  tlii« 
opinion,  and  challenges  proof  (o  (he  contrary.  Ha 
quotes  Mr.  H,  Sadler  (in  ISHii),  (hat,  so  far  as  bell 
aware,  "thereare  no  measures  of  double  stars  eitant, 
made  with  a  reflector  ol  any  aperture,  which  can  be 
compared  with  th*  moaaures  of  Dawos,  Dembowski, 
Bogelmann,  or  Schiaparilli,  mode  with  the  aid  of 
refractors  of  from  fijin.  to  Sjin.  aperture." 

Now,  it  was  with  a  view  specially  to  test  this 
point— viz.,  whether  the  silvored-glai  reSeotor  ia 
capable  of  competing  with  the  beat  work  of  the 
refractor  in  this  particular  field— that  in  ISSO  I 
purchased  the  (olescope,  observatory,  and  entire 
apparatus  ul  the  lute  Bov.  Henry  Cooper  Key. 
The  instrument  was  an  equatoreatiy  mooitted  ISJin. 
silvered -glass  reSector.     There  were   two  mirrors: 


was  by  Browning,  and  left  iiattiing  to  bo  desired. 
T  gave  the  two  mirrors  to  Mr.  Cofver,  ot  CheluM- 
ford,  with  instructiDns,   if  possible,   to  make  the 

mirror  superior  to  the    one   by  With. 

..        J  ..        .  .     bjocteci  both  to 


When  he  returned  tl 


of  double  stars.    I  believe  that  he  tomisbed  n 
with  an  ll^lin.  mirror  unsurpassed  by  any  o'. 
in  the  world. 

From  I8S2  to  1884  I  published  the  m 
I  made  of  double  and  binary  stars  in  the  noscrtaiory 
and  Enousu  Mecba^vic.  Whether  a  really  fint- 
olasa  silvered -glass  reflector  is  capable  ot  doing 
first-class  work  in  this  department  may  be  gathered 
from  the  (oil owing  eitract,  published  la  your 
ionmal  on  the  lat  September,  lliS'J.  by  Mr.  S.  W. 
Bumham.  who  ia  acknowtedged  to  be  the  greatest 
living  aatborityondonblo-star  work.  Tie  says: — "  I 
have  road  with  great  intareat  Mr.  Perry's  valuable 
letters  relating  to  double  stars.  Whatever  may  be  the 
parformancoof  reflecting  teloscipes  generally,  thoro 
can  be  no  doubt  that  ho  has  a  most  excellent 
Instrument,  and  one  capable  of  doing,  in  hia  hands, 
the  very  bast  work  in  this  fleld.  The  doss  of  stars 
observed,  and  the  eicoUonca  of  the  measures,  fur- 
nish satisfactory  evidence  on  thia  point.  Mr- 
Peny,  however,  will  agree  it  has  rarely  happened 
that  a  large  reflector  has  been  so  severely  tested  in 
any  tangible  way.  We  have  had  plenty  ot  descrip- 
tions 01  how  planets,  nebulm,  i;c.,  have  looked, 
which,  however  satiataclory  to  the  observer,  could 
be  no  evidence  to' anyone  else.  Fortunately  with  he 
micrometer,  no  description  is  needed,  and  the  cor- 
rectnea  of  the  observation  can  be  verified  at  any 

It  would  occupy  a  great  deal  ti 
valtiable  space  to  quote  the  measures  upon  w 
these  remarks  were  toonded.  and  those  ot  yoor 
readers  who  possess   tha   back   numbers   ot    th« 
journals  named  can  see  them  for  themselves.    I 
think,  however,  that  I  may  claim  Mr.  Bomham's 
testimony  asdeciaive  in  favourer  what  such  a  mirror 
Mr.  Calver  has  furaiahad  mc  with  is  capable  of 
ing  in  the  moat  dillicult  and  delicate  deportment 
ouorvatioiial  antinomy.    "  Tenebris  "  raises  an 
srostiog  point  aa  to  whether  a  reflector  and  re- 
fractor when  placed  side  by  side,  and  tested  by  the 
same  observer  upon  the  same  objects,  would  per- 
form equally  well  on  all  occasions.    He  says,  "  I 
__.  .._,__  .    "--it-olasB  speculum,  and  sometunea  it 
it  by  showing  what  it  can  do  ;  but 
only  about  one  starlight  night  in  twenty  seems  to  suit 
it  at  all.     My  refractor  behaves  apleudidly  when  ita 
~  .toptric  rival,  though  well  adjuated,  steadily  refuses 
deflne  at  all.  and  friends  of  mine  find  similar  dlfli- 
it  say  1  cannot  understand  why  this 
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disadvantage;  but  bad  atmospheric  con- 
ditions for  one  form  of  telescope  are  equally  bad  tor 
the  other,  and  tho  refractor  Is  as  powerless  aa  the 
reflector  to  remedy  them.  And  I  cannot  nnder- 
stand  why.  if  the  reflector  gives  "Tenebris"  a 
"•™-(''  nn  ^T-.  n..,...;™.    .t  should  Dot  do  BO 
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always  when  the  exterior  oonditioiiB  are  good,  if,  as 
he  sajs,  the  adjiutments  are  all  right,  and  proper 
precaution!  are  taken  as  to  opening  doors,  windows, 
shutters,  &o.,  a  sufficiently  long  tune  hefore-hand. 
Piasa  Smyth  found  the  definition  on  the  top  of  the 
Peak  of  Teneriffe  to  be  superb ;  when  at  Eoinburgh 
atars  appeared  in  the  teiesoope  as  *'  an  agitated 
mass  of  luminous  hair ;  ''—and  he  always  used 
refractors.  I  think  the  difference  is  more  in  the 
atmospheric  conditions  than  in  the  form  of  instru- 
ment, always  premising  that  the  instrument  isthebest 
of  its  Idnd,  and  that  proper  precautions  to  secure  good 
poiormance  be  taken.  But  I  have  never  used  any- 
thing larger  in  the  shape  of  a  refractor  than  a 
splendid  2|in.  DoUond,  and  therefore  I  have  never 
had  the  advantage  of  comparing  the  doings  of  a 
large  refractor  with  those  of  my  instrument  under 
precisely  similar  conditions.  But  I  remember  show- 
mg  a  dose  double  star  to  Prof.  Fiazsi  Smyth  on  one 
occasion,  and  he  told  me  I  could  not  expect  any 
instrument,  refractor  or  reflector,  to  perform  better. 
And  I  have  ventured  to  express  my  opinion  in  your 
columns  that  were  Mr.  Calver's  reflector  placed  side 
by  side  with  the  Chicago  refractor  (which  is  of  the 
same  aperture,  and  I  believe  by  Alvan  Clark),  the 
performance  of  the  two  telescopes  would  not  be 
found  so  very  diverse. 

Jevon  J.  Mnaohamp  Perry. 
St.  Paul's  Vicarage,  Alnwick,  Aug.  19. 


[31515.1— In  reply  to  the  request  of  *'  HeUostat '' 
(p.  554),  for  the  experience  of  others  with  regard  to 
reflectors,  I  may  say  that  although  I  do  not,  as  a 
rule,  attempt  the  observation  of  close  double  stars  or 
other  difficult  objects,  I  am,  for  general  purposes, 
fully  satisfied  wiui  my  6|in.  Calver  reflector. 

I  nave  a  small^  lightly  built  Berthon  Observatory 
sufficiently  pervious  to  the  air  to  render  any  ex- 
posure of  the  mirrors  at  night  previous  to  use  un- 
necessary. The  mounting  is  equatorial,  and  the  base 
oomposed  of  concrete,  witii  a  stone  pillar  9in.  in 
thickness. 

It  is  liable  to  slight  derangement  as  regards  the 
declination  circle,  but  can  hd  easily  adjusted  by 
means  of  the  screws  at  the  foot  of  the  supporting 
iron  pillar. 

There  is  only  one  particular  in  which  it  disappoints 
me,  and  that  is  in  the  observation  of  sunspots  by 
projection.  With  a  low- power  eyepiece  they  are 
fairly  well  defined ;  but  when  I  attempt  to  use  a 
higher  one,  they  become  misty. 


BEFLECTOBS. 

[31516.]— It  is  to  be  regretted  that  ^'Tenebris'* 
(letter  3U45)  has  not  stated  the  aperture  of  the 
reflector  and  refractor  whose  performances  he  com- 
pares so  much  to  the  disadvantage  of  the  catoptric 
instrument.  If  his  O.Q.  is  4in.  and  mirror  9^in., 
his  results  are  easy  to  understand.  A  small  instru,- 
ment  of  either  kind  will  perform  well  upon  a  night 
when  a  large  one  seems  unsatisfactory,  simply 
because  the  smaller  lacks  power  and  light  to  bnng 
into  view  the  atmospheric  disturbances  which  annoy 
with  the  larger,  if  I  were  going  to  compare  per- 
formances, I  should  stop  my  reflector  down  to  some 
aperture  as  refractor,  and  put  down  all  deflciencics, 
either  of  light  or  deflnitiou,  to  its  discredit,  or  I 
should  desire  to  get  a  refractor  of  same  size  as 
reflector  to  compare  together.  I  regard  any  other 
manner  of  comparison  as  calculated  to  mislead,  for 
I  flnd  that  there  are  very  few  nights  indeed  when  a 
4in.  aperture  will  not  give  me  good  star  discs,  and 
stand  80  to  100  to  the  inch,  while  very  few  nights 
give  absolutely  steady  discs  with  9in.  aperture  and 
about  GO  to  the  inch. 

I  fully  endorse  Mr.  Bumham^s  opinion  about  the 
use  of  stops,  and  have  never  yet  used  a  stop  to 
improve  performance.  I  can  always  see  better  with 
whole  aperture  than  any  reduced  one,  and  often 
fail  at  a  close  double  star  with  6jin.  when  Oln.  will 
show  it  with  ease. 

I  am  in  the  worst  possible  situation  in  London, 
surrounded  by  tall  houses  which  reduce  my  open 
sky  to  a  very  small  space.  My  reflector  is  mounted 
in  a  venr  rough  and  ready  way,  and  I  myself,  in  all 
probability,  not  nearly  so  sliaip- sighted  as  thirty 
yeaiB  ago,  and  I  formerly  was  as  much  prejudiced 
against  a  reflector  as  anyone  could  be.  My  opinion 
has  been  expressed  in  the  Exoush  Meoiianio  very 
stibngly  in  favour  of  refractors,  and  I  only  became 
converted  bv  the  logic  of  facts  and  experience. 

As  regards  light-j^thering  power,  I  have  seen 
the  comes  to  Polaris  with  l^in.  stop,  and  to  Vega 
with  2in.  (I  never  tried  a  smaller  on  tms).  Enceladus 
with  ease  with  whole  aperture.  I  also  discovered  three 
minute r&mt^#«  to  39  Draconisand  two  to  72  Cassiopeia), 
and  one  to  B  A  C  6468.  This  last  has  not  been 
published,  and  I  will  now  only  say  it  is  nearer  the 
close  pair  than  Webb's  star  making  the  triple.  I 
might  give  many  instances,  but  prefer  to  mention 
denning  powers.  Delta  C]^gni  is  usually  easy. 
"  Dun6r,  with  a  very  flne  9  Am,  achro.,  could  rarely 
see  this  pair  after  sunset ''  is  Webb's  comment  re  this 
star,  which  I  do  not  regard  as  difficult  at  all.    Zeta 


Bootis,  Lambda  CassiopeiBB,  and  Lambda  Cygni  I 
cannot  now  divide,  but  see  as  discs  either  in  con- 
tact or  squeezed  up.  ^  137  is  easily  divided  with 
275  and  a  small  comes  seen  about  12^'  away.  Mu* 
Bootis  shows  like  shot-holes  not  very  close  together 
now,  and  Eta  Corons  is  no  trouble  at  all. 

Could  a  refractor  do  more  ir  It  seems  to  me  we 
hear  as  little  of  the  doingj  of  the  ^iant  refractors  as 
giant  reflectors.  The  new  discoveries  are  not 
numerous  and  many  of  them  only  guesses — ^very 
unreliable  indeed. 

It  must  be  remembered  that  it  is  not  only  the 
possessors  of  reflectors  who  are  gifted  with  perse- 
verance ;  and,  further,  the  professional  astronomer 
uses  the  refractor  only,  and  especially  for  measur- 
ing close  doubles,  while  the  reflector  owner  is 
usually  an  amateur  rather  seeking  acquaintance 
with  the  glories  of  the  heavens  than  exact  mea- 
sures and  only  devoting  spare  moments  to  study — 
mosUv  in  a  l>ad  situation  and  coming  to  his  work 
already  tired  instead  of  fresh. 

I  should  like  to  see  the  two  teleecopes  of 
'*Tenebris,"  and  thus  get  a  better  idea  of  the 
result  of  his  comparisons.  Perhaps  he  will  inform 
us  of  the  aperture  of  each  and  the  powers  used. 

H.  E. 


[31517.]— HAVisa  been  away  from  home  for 
several  weeks,  and  not  seeing  the  **  E.  M.,**  I  have 
had  to  defer  what  I  had  to  say,  and  leave  the 
"  ether ''  to  others,  and  as  it  still  excites  interest 
and  correspondence,  I  will  resume  my  position  in 
the  discussion  by  some  needed  remarks  on  recent 
letters. 

Mr.  Searlo  (31365.  p.  461)  replies  to  my  question 
by  endorsing  Mr.  Quinu*s  definition,  and  finds  it 
*'  verv  good  as  a  rough  explanation"  ;  well,  I  can 
readily  conceive  how  he  would  have  treated  it  if  he 
had  found  it  during  his  glancing  over  my  book. 
"  A  current  is  a  unit,"  is  it  ?  A  tiatie  unit  can  be 
properly  described  as  ^fiowinff,  can  it  ?  And  all  this 
m  tne  course  of  hypcrcriticisms  on  other  modes  of 
expression.  I  will  only  object  to  Mr.  Searle's  own 
amended  definition,  that,  in  common  with  man^r  of 
the  mathematical  electrician's  statements,  it  requires 
us  to  do  or  to  conceive  as  being  done,  things  which 
no  ingenuity  could  really  aooompUsh,  and  which  are 
absolutely  opposed  to  the  nature  of  electricity  and 
all  our  knowledge  about  it.  '*  If  a  circular  ring  be 
charged  with  one  electrostatic  unit  per  centimctro  of 
its  length."  Here  is  the  common  mathematical 
error:  tlMt  charge  is  an  impovsiblr  thing \  it 
ignores  '^'^  equal  opposite  charges,  which  in  the 
region  of  real  facts  must  co- exist.  If  that  were  out- 
side the  ring,  the  charge  would  have  no  magnetic 
effects  at  all;  if  within,  I  am  pretty  sure  there 
would  be  none.  Has  not  Mr.  Searle  misapplied  the 
effect  of  a  cliarge  rotated  round  a  magnetisable 
body— a  localised  charge  which  mvolves  changing 
lines  of  force  as  it  moves — to  a  circular  ring  which 
would  give  no  change  of  lines  ? 

Next,  as  to  removal  of  ether,  the  ethnrialists,  as 
they  invent  any  kind  of  action  or  property  which 
will  answer  their  purpose,  have  some  advantage  in 
discussion  with  those  who  have  to  employ  only  the 
facts  which  nature  supplies.  They  tell  us  that  the 
ether  is  the  real  agent  m  electrical  actions ;  but  they 
fall  back  upon  any  convenient  variation  of  its 
functions  by  the  presence  of  various  kinds  of 
mattw.  The  doubter  (reallv  the  experimentalist 
as  against  the  speculator)  finds  that  the  presence  of 
matter  is  the  essential.  Air,  for  instance,  imder 
ordinary  pressure  is  a  very  complete  insulator,  and 
has  a  faculty  known  as  inductive  capacity,  which 
enables  it  to  endure  **  electric  stress  "  imder  clearly 
discovered  laws.  When  it  is  exhausted  to  a 
certain  extent,  its  inductive  capacity  is  only 
slightiy  varied ;  but  its  power  of  conduction  is  so 
increased  that  our  '*  vacuum  tubes  *'  transmit 
*' current,*'  also  under  fairly- known  laws.  We 
push  the  exhaustion  still  further,  and  the  air  under- 
goes a  change  of  powers — not  of  degree,  but  of 
character.  It  passes  into  the  so-called  ^'fourth 
state  of  matter,"  in  which  the  mechanism  of  con- 
duction is  quite  different.  Well,  now  comes  in  the 
theoretical  action  of  the  ether,  which  has  no  demon- 
strable existence  in  fact.  The  action  of  the  mole- 
cules of  air  in  that  vacuum  can  be  traced,  just  as  it 
can  in  the  radiometer ;  but  the  action  of  the  ether 
can  only  be  traced  out  in  mathematical  formulae 
based  upon  data  invented  by  the  imagination.  Do 
my  readers  demand  evidence  of  this  'r  I  will  give 
them  plenty  before  long ;  meanwhile  I  will  coll  my 
first  witness  in  Mr.  Searle  himself. 

Now,  Mr.  Searle,  you  say  (middle  col.  p.  461) : 
(<  The  most  obvious  way  of  explaining  the  existence 
of  transverse  vibrations  is  to  say  that  the  medium 
has  the  properties  of  an  elastic  solid."  Dear! 
dear !  I  always  understood  that  the  first  principle 
of  science  was  to  discover  what  is,  and  then  to  learn 
why  it  is.  This  discussion  began  in  an  incidental 
remark  of  mine  that  there  was,  after  all,  no  great 
difference  between  the  systems  of  the  old  scholastics, 
who  first  devised  ^  priori  theories,  and  then  fitted 
facts  to  them,  and  that  of  the  modem  philosophers 
who  would  invent  any  attribute  of  the  ether  which 
would  seem  to  enable  it  to  account  for  anything. 


Well,  here  we  have  Mr.  Searle  deacribing  wift 
approval  that  identical  proccM.  He  aotoalW  caDs 
it  explaining  nature,  wnen  ho  iaya  that  a  hypo- 
thetical substance,  of  which  neiuer  he  nor  any 
human  being  really  known  a  single  property,  kin 
such  and  such  a  property. 

Let  us  illustrate  this  system.  An  ingenaooi  in- 
quirer comes  to  ask  *'  why  a  stone  falla  to  the 
ground  ? ' '  We  reply  that  examination  of  univend 
mcts  shows  that  it  does  not  do  so ;  that  all  matter 
exuts  an  attraction  upon  all  other  matter  in  a 
certain  degree ;  that  the  matter  in  the  earth  andia 
the  stone  mutually  draws  them  together,  and  the 
resultant  motion  is  produced  in  the  amaUer  and 
easily- moved  mass;  it  does  not  fall,  it  aimplj 
approaches  the  larger  mass.  Now  this  is  real  know- 
ledge imparted ;  and  it  is  a  real  explanation,  because 
it  changes  an  isolated  fact  into  an  instance  of  uni- 
versal fact,  and  it  carries  our  nndentanding 
back  one  stage  in  the  line  of  causation.  But  our 
ingenuous  inquirer  *'  wants  to  know,  you  know*' ; 
he  asks  **Whyor  how  does  matter  exert  tliis 


so 


mutual  attraction  "  ?  **  Ah !  "  the  man  of  tna 
science  says,  ''I  do  not  know,  and  aa  I  have  no 
possible  means  of  learning,  I  will  not  pretend  to 
explain,**  But  suppose  our  inquirer  goes  to  aons- 
oue  who  thinks  he  can  explain  oy  sat^ing  lomethiBg. 
What  can  he  say  ?  He  may  explam  bjr  asswtfm 
that  each  particle  of  matter  is  ocoapied  ^  aa 
aneel  with  as  many  pairs  of  hands  aa  a  Hindoo 
god,  and  these  angelS  are  all  busy  trying  to  poll 
each  other  closer.  Or  he  may  soy  that  spaoa  ii 
filled  with  *'  Ether,"  which  has  the  propemsof 
an  elastic  solid,  together  with  aeveral  hondrsd 
other  properties  to  be  discovered  (that  ia  imagioad) 
whenever  wanted.  Will  anyone  tell  me  when  ■ 
the  difference  in  validity  of  these  two  "  explana- 
tions"?  They  are  equally  imaginary ;  bat  tta 
second  puts  on  an  air  of  make-believe  knowledgi 
— more  mischievom  really  than  the  other. 

In  Mr.  Searle's  explanation  he  iUoatrates  the 
very  process  which  I  have  been  blamed  lor 
describing  as  drawing  fictitious  cheques  upon 
nature ;  but  we  must  not  blame  him  peraonally.  ae 
he  is  merely  practising  what  is  beoomia^  a  rKuar 
procedure  among  men  of  high  name  m  seinea. 
The  process  is  to  imagine  a  set  of  oonditioni  uder 
which  facts  to  be  ezpudned  might  occur,  and  tiM 
to  treat  those  conditions  as  though  they  actoil^ 
existed  and  really  resulted  in  the  facts. 

Thus  Mr.  S.  tells  us  we  are  able  to  explain  XtSa^ 
by  saying  that  a  medium  has  the  neoesaaiy  pR>- 
perties,  and  coolly  tells  us  '*  the  medium  has  nov 
been  endowed  with  rigidity  and  incompreesnallt/ 
[to  say  nothing  of  mcomprehensibili^],  IX. Pf^ 
undergo  distortion,  but  not  change  ox  volnma'* 
Now,  Mr.  Searle,  please  divest  yourself  loci 
moment  of  the  harness  which  cramps  the  minda  fl 
all  who  submit  them  to  scholaeitics,  ancieBl  et 
modern,  and  tell  us,  as  a  man  of  sense,  it  itpoanik 
to  explain  anu thing  in  nature  bg  inventing faett md 
exintencis  /  VThat  is  all  this  but  maJEe-baUnt 
knowledge?  Is  it  anything  better  becanae  it  fl 
wrapped  up  in  formulae  and  wrought  with  aS  ftl 
macmnery  of  mathematics?  The  true  sriiaifBl 
humility  which  clearly  recognises  the  limit  of  hacw^ 
ledge  and  honestijr  says  :  *'  I  do  not  know— I  wm 
for  knowledge,"  is  worth  more  to  the  real 
of  nature  than  volumes  of  the  cabalistic  ^db  1 
which  the  speculators  disguise  their  ignoraooai 
issue  it  as  knowledge. 

Mr.  Searle  may  he  quite  sure  "  that  *  Sigma  *  vB-;, 
not  be  deterred  by  his  critics  from  bringing  farwid^' 
his  reasons  for  calling  the  various  statements  "^"^ 
the  part  alleged  to  be  played  by  the  ether  in 
induction  and  conduction  *  nonsense  '  as  i 
possible.*'  But  I  wish  my  critics  would  stick  to  ttl£ 
point  and  ^ve  me  what  I  have  so  often  asked  fo^^ 
facts— not  imaginary  endowments,  and  above  aU,  ^^ 
a  small  sample  of  that  **■  jelly  '*  which  th^  ~ 
as  so  valualue. 

I  must  also  object  to  a  statement  of  Mr. 
treated  by  Dr.  Edmunds  (31393,  p.  4S9).  Whaai 
cumstances   ore    wholly    inconsistent    with 
hypothetical  or  suggested   term   in  the  dub 
causation,  of  course  we  must  condude  that  thai 
does  not  exist.    But  the  agreement  of  the 
stances  and  the  term  does  not  in  the  least 
prove  the  existence  of  the  term.    I  pointed  ttkj 
early  in  this  discussion.    It  might  be  _ 
substitute  any  one  out  of  a  hundred  diffennt ' 
all  of  which  might  agree  with  the 
Dr.  Edmunds  clearlv  points  out  several  other ' 
points  in  Mr.  Searle  s  logic. 

Mr.  Job,  31466,  p.  o33,  treats  of  some  of  tha^ 
culties  of   the   fundamental  ether  hypotbsi^ 
related  to  light ;  but  that  I  have  always  aet  oi 
side :  it  is  the  application  of  the  ether  to  deeb 
that  I  object  to,  and  the  arrogance  of  those 
take  up  that  notion  in  setting   up   f6r  dogi 
truths  notions  which  are  mere  guesaea,  wita^ 
or  less  of  probability  to  support  them.    But  I  & 
Mr.  Job  rather  mixes   up   two  wholly  di0B^ 
matters— the   interference  of  light-xaysi  aao 
absorption  of  the  energy  of  light-rays  by  iw 
atoms,  or  rather  moleccdes,  upon  which  that  fl> 
do^s  ivork 

Mr.  Calver  (31476,  p.  533)  faiU  to  aee  hOf^J 
title  of  *'  Nonsense  "  has  been  made  out. 
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tot  the  phiua,  I  vrill  oak.  him  if  he  dots 
T  it  "nomense"  when  jieople  tali  of 
Uj  berond  their  knowledge,  as  it  the; 
sri^ '  V  Ii  it  not  noDHiua  for  identinc 
™  to  leave  the  cround  of  eijioriment 
OQ  tor  those  of  tho  faacj-?  la  it  not 
I  attribnte  to  tha  iio&giiutry  actioni  of  it 
d  agent,  phenomena  known  only  aa 
1  bj  the  cbongeB  taking  place  among  the 
;iniown  matter  t  The  first  of  Iheaa  I 
praied;  indeed,  the  etherialtsta  do  not 
ejoid;r  joatifj  their  guesseB  as  ogreeiiig 
They  well  may,  as  tbey  are  invented 
to  do  10.  The  others  I  will  deal  with  in 
ier.  Bigmn. 


— Tn  tout  iasDa  of  Aug.  I^t  you  quote  an 
article  from  the  Liirrpaol  Merciirij,  by 
DD  the  Banana :  but  there  is  a  aiatoment 
begianing  that  I  must  take  eioepUon  t 
ru  the  fruit  forbidden  in  Paradiie. 
L  writer  was  so  enaoioured  with  his  sab 
1  gave  it  this  place  of  honour, 
for  the  interest  of  your  readen,  state 
rt  known  but  to  comparatiroly  few.  I 
of  Philic  on  the  Nile  there  is  a  tablet  o 
olptured  a  tree,  with  a  man  and  woma 
de,  the  fruit  of  the  tree  in  their  hand) 


iroglvphics 
e  Adani  an 


pical  of 


state  this  in  effect  to  be  Xdam  and  E' 
forbidden  fruit  of  the  poim 
1  its  internal  formation  higl 
ueucei  of  the  Fall  of  Id^ 
rved  some  4,000  years  ago,  and  mayraak 
authority.  This  interesting  subject  is  1 
I  Forsfot's  "  One  Primeval  Language, 
19*,  4e.  P.  B. 

KOXOa    FOR    OYOLB. 
—I  AU    aurpriied  that    "Nun.     Dor., 
'    or    any  other  mighty 

HiBixior  "  PfltrritnrVBf' 


"  Petrotrjke  '  last  week, 

-■-■oni  and  rods. 

utterly  impracticable  t 
lean  tell  "Cycioid"thi 
D  accomplish  that  than  i 


s  litter  of  pist 

ould    it     be     utterly     impri 

lonsoycle?    Icantell  "Cycioid"tha 


s  first.    ' 


Dor.,"    "Nig.,"    "  Petrotryko," 

uiwd  aa  to  the  inutilitf  of  steam.  The 
ikaly  motor  is  petroleum.  A  fow  years 
ras  great  hope  as  to  what  could  bo  done 
eum  or  gas.    Those  interested  looked  at 

lumps  id  metal  which  ware  made  into 
>,  and  turned  away  sadder,  but  not 
.     Not  so  with  "  PBtrotryko."      All  thi 

him  waa  gammon.  What  he  set  him- 
,  in  the  first  place,  was  to  perfect  the 
eH.  Working  btaido  one  of  the  latest 
Otto  engines,  and  knowing  that  there 
mwer  escaped  through  the  exhaust 
huned  into  work,  the  Srst  Uiing  t 
TCct  this.  With  our  two  pistons 
ta,  we  will  torn  three-quarters  o 
rer  in  the  Otto  engine  into  lueful  i 

0  time,  with  our"  Petrotryke"  engine  we 
shock  of    both    explosion  and  exhaust 

t  is  the  exhausting  of  the  engine  and  the 
k  which  causes  the  juuiping  of  gas- 
id  with  high-speed  steam -engines.    The 

1  be    greatly  improved   when  steam 
letween  "Petrotrj-ke'e"  pistons, 
sntionthat  I  had  a  letter  signed  "P.  W. 

says:  "I  presume  no  criticium  of  lie 
(by*'Petro&TkB")iarequired."  Now,  if 
md  "Nun,  Dor."  aro  the  same  person, 
.  own  himself  beat  V  However,  ha  goes 
liat  "  no  t^cla  has  yet  been  built  capable 
id  the  gtrauu  and  jerks  of  any  etSriont 
Cycles  have  been  built  to  be  drive 
loSGles."  using  his  own  words.     I 

.  Dor."  that,  when  the  efficient  ongi. 

g,  that  Iha  cycle  which  will  bo  biSlt  for 
more  eflideot  for  the  engine  than  the 
!or  the  muscles.  I  do  not  see  "  P.  W.'s" 
reranee  to  how  "  real  power  should  be 

We  showed  how  in  our  design  of  the 
.  The  cycle  tor  our  engine  oufiht  to 
■heels,  and,  as  we  have  power  to  spare, 

attach   another   two-wheeled  cnrringe 

ooriospundent  "Inexperience"  (p.  65.5) 
id  bis  cycle  with  one  ton  of  steel  springs 
nma  up  very  tight,  he  will  have  a  "' — 

0  lift  hu  machine  up.hill  equal  to  s 

or  abont  ten  minutes.  He  will  get  about 
■nits  with  half  that  weight  of  indiarubber. 
.H„"3H89.—''Patrotryke'B"  motor  was 
I'd  to  develop  a  slight  amount  of  power. 
Itiat  it  was  equal  to  IH.P.  Smaller  and 
«on  will  be  made.  It  ia  anything  but 
Slid  it  will  form  a  rigid  back-bune  for  the 
iu  do  not  know  much  about  gaa-engines, 
iJd  know  that  tbeie  are  bumUeds  cSgaa- 


3upposi 


the  driving  wheels  of  the  Petrotrjke  were 
circumference,  and  that  a  speed  of  five  miles  was 
wanted,  the  engine  would  require  to  run  at  60 
revolahoai.  Now  I  ran  my  2H.P.  Otto  engine  at 
that  speed  to-day.  For  l.'i  miles  the  engine  would 
run  at  180  for  20  miles  240  revolutions.  My  2H.P. 
Otto  can  do  any  of  those  speeds,  and  why  not  the 
Petrotryke.  I  weighed  a  length  of  steel  tube  llin. 
dia.,  19m.  long,  Jin.  thick,  weight  OUlb.  This  tnbe 
will  stand  a  pressure  of  3,0001b.  The  pressure  in 
the  cydindec  of  the  Petrotryke  would  never  exceed 
r2.ilb. ;  there  is  surely  a  good  margin  of  safety.  My 
estimate  of  the  weight  of  on  engine  to  develop 
jH.P.  is  very  near  correct.  "J.  H.  H."  says: 
"For  hghtness,  economy,  and  cheapness  in 
first  cost,  I  do  not  think  that  a  high- 
proMure  Btaam-Bngino  can  be  beaten."  Can  he 
make  a  IH.P.  staam-Bngine  and  boiler  which  will 
not  weigh  801b.  i'— and  what  about  the  question  of 
water^  Boes  he  reckon  that  it  should  not  be 
counted— not  to  speak  of  coals?    The  Petrotryke 

will  run  100  miler " *  -'-'     '^—■--- 

thiog  of  the  natu 

said,  tie  has  not  given  the  matter  much  attention, 
and  should  not  write  about  thiiigahe  does  not  know. 
"  Tlie  idea  also  ol  tmng  to  drive  a  cycle  by  means 
of  a  gas-engine  working  direct  on  the  cranks "  !  is 
a  good  one— at  least,  it  has  proved  ao  with  the  loco- 
motive. This  is  not  the  only  good  idea:  for  in- 
stance, there  ore  no  strains  between  the  cylinders 
and  cranks ;  another  one  is  that  the  gases  will  bo 
expanded  to  a  very  low  pressure.  We  have  made 
somepoinU.  Has  "J.  H.  H."  not  one  i"  Kine- 
matics are  not  in  your  line.  You  know  somewhat, 
"Nun.  Dor."  Where  ia  ^our  thinking  cap?  I 
should  like  to  have  the  opinion  of  "T.  C,  Bristol," 
and  some  others  who  know  what  they  aro  speaking 
about.  Fetrotryke. 


it  oil.    Th. 
-  of  rubbish  in  the  design  of  the 
good  deal  in  what  "  J.H.  H."  has 


[3I.5'20.]—Lv  letter  313013.  published  in  the  Eno- 
ugh Ueuiianic  of  July  4lh.  1890,  I  gave  a  short 
account  of  some  experiments  performed  by  me  with 
the  Gassner  dry  battery,  with  a  view  to  testing  its 
constancy  in  ringing  electric  bells.  At  that  time  I 
thought  It  might  be  put  to  some  other  uses  beside 
those  of  furnishing  current  to  ring  bells  aud  work 
telegraph  instruments.  If  the  LeclanchL'  battery 
could  be  used  for  furnishing  current  to  small  elec- 
tric lamps  used  as  nigbt-lights.  then  I  could  see  no 
reason  why  the  Qaainer  should  not  be  employed  for 
the  same  purpose,  seeing  that  in  point  of  constancy 
it  is  BupenortotbeLedaDchf.  Through  the  courtesy 
of  Mr.  P.  C.  Brewster,  13,  Addle-street,  London, 
B.C.,  the  English  agent  of  Dr.  Gassner,  I  have  been 
able  to  fully  test  the  capubihties  of  the  G  issuer  for 
lighting  siootl  electric  lights  of  2ic.p.  One  of  these 
small  0-volt  lamps  fixed  to  a  watch-stand  by  the 
bedside  and  connected  tn  four  cells  of  the  Gassner 
battery,  will  furnish  enough  light  to  see  the  time 
by  a  watch  hung  on  the  stand  close  under  the  lamp. 
As  the  E.M.F.  of  a  Gassner  cell  ia  1-60  volt,  four 
cells  in  series  proved  to  be  j  ust  enough  to  light  up 
a  6-voU  lamp,  hut  five  cells  gave  a  better  hght, 
and  more  cells  would  be  requited  to  properly 
light  up  a  lamp  of  higher  resistance  ;  say 
seven  cells  in  series  for  on  S  -  volt  lamp, 
and  nine  colla  in  aeries  for  a  10 -volt  himp. 
The  advantages  of  using  this  battery  for  such  a  pur- 
pose ore  :  1.  It  is  perfectly  dry,  and  consequently 
there  can  be  no  spilling  of  battery  liquid  on  the 
dtrpet.  1.  It  is  closely  sealed,  so  there  are  no 
fumes  or  odour  of  uiy  kind  to  taint  the  air  of  a 
bedroom.  3.  It  does  not  need  attention,  but  is 
ready  at  any  time,  without  the  trouble  of  cleaning 
and  recharging.  4.  When  run  down  there  is  no 
mess  made  in  reeharging  the  cells,  as  they  ore 
simply  connected  to  a  primary  battery,  such  as  a 
Bunsen,  or  to  a  dynnno,  and  recharged  in  a  manner 
similar  to  that  emploj-ed  in  charging  accumulatom. 
The  battery  may,  therefore,  be  placed  in  a  box  by 
the  bedside,  or  m  a  cupboard  in  the  bedroom.  A 
braided  double-line  cord,  containing  two  No.  IB 
wires,  should  be  run  from  the  battery  to  a  pressal 
near  the  bed,  and  two  wires  from  this  to  the  lamp- 
stand  OQ  a  table  by  the  bedside.  At  any  period  of 
the  night,  when  it  is  desired  to  know  the  time,  it  is 
only  necessary  to  press  the  button  of  the  pressel,  and 
a  suflicient  light  is  shed  on  the  watch  dial  to  see  the 
time.  The  lamp  may  be  used  to  Ught  up  the  room 
whilst  the  gss  or  lamp  is  being  lifted :  but  1  do 
not  reeommeud  the  battery  tor  other  than  inter- 
mittent lighting,  aa  the  volume  of  current  rapidly 
diminishes  through  low  rosistanoos.  Should  any  of 
"  Ours  "  have  had  any  experience  with  this  battery 
for  a  similar  purpose,  I  shall  be  glad  to  see  an 
account  of  it  in  theaa  pages.        O-.  B.  Booney. 

THB      THBKHODTNAICIOS      OF       THB 
AUTOUATIO  VAOOUM  BBASB. 

[31521.]— Aa  jou  have  published  several  letters 
in  which  nu  entirely  misleading  account  is  given  of 
a  paper  of  ours,  with  the  above  title,  which  recently 
Offered  in  The  £a^uiaf  iJwiellOiaaAJuXjWih, 


1S90),  we  shaU  bo  ghid  if  you  will  allow  us  space  in 
whioh  to  give  your  readers  our  own  aecoant  of  tba 
oblects  and  scope  of  our  paper. 

The  failure  of  the  Automatic  Vacuum  Brake  to 
act,  upon  certain  oocaaiona,  owing  to  the  presanea 
of  ice,  and  the  fact  that  upon  other  occasions  water 
has  been  found  in  the  pipes  and  other  parts  of  ths 
apparatus,  has  led  to  fliB  pubHcation  of  numerooi 

and  ice  have  been  traced  to  the  atmosphere.  It  ha* 
bean  admitted  by  some  writers  that  water  may  some- 
times gain  access  tothebrakepipee  from  pre  ventiblO 
sources ;  but  the  condensation  of  atmospheric  mois' 
ture  has  been  regarded  as  an  entirely  uopreventibla 
occurrence,  and  an  attempt  haa  been  made  to  dis- 
credit the  brake  on  the  ground  that  it  is  therefore 
detective  in  principle,  and  always  liable  to  frec£in|[ 


gains  access 


stated  in 

ondensed  stear 
rs  used  to  create  vacu 


paper,  any  water  which 

-•  "■-  brake  appatato* 

-■-*-'-  bas  leaked 


luced  from  cajelessneae  oi 


7  to  p 


vent  tl 


All 

■f  Btop-bsck  valve  between 
the  ejector  and  tbe  main  train  pipe  of  the  biake ;  ao 
that  the  condition  necessary  for  the  diesfipearanoe 
from  the  Automatic  Vacuum  Brake  Ilotuma  of  all 
cases  of  failure  mused  by  water  or  ice  getting  into  tba 
pipes,  cylinders,  and  valves,  resolves  itsefi  into  % 
simple  question  of  nuchonioal  construction.  Snch 
being  the  nue,  we  consider  it  desirable,  in  the  publio 
interest,  that  the  f  allaw  of  the  atmoapherio  oondensa- 
tion  hypothesis  riioold  be  exposed,  and  the  tact  Diada 
dear  that  It  is  impossible  for  atmoapberic  moistoM 
to  be  deposited  and  Booumulabed  in  the  antomatla 
vaccuum  bmke  apparatns  under  any  drcamstancM 
whatever.  This  we  have  done  in  our  paper.  Wa 
have  considered  (ully  and  minutely  the  thermody- 
namic conditions  and  changes  of  condition  which 
occur  in  the  operation  of  the  brake,  and  we  have 
proved  by  arguments,  based  upon  the  researches  of 
"  '*  '    ^ ^ itinguished       '     ^"^ 


galore, 


s  is  impossible : 


imulat 


1  of  al 


ipported  our  argu- 
ment, ono  cni-a  lo  maae  tne  facta  more  evident, 
by  cBCefoUy- conducted  experiments  made  in  the 
laboratory,  and  described  in  our  own  paper  ia 
minute  detail :    and  we  have  finally  proved  tha 

larger  scale  made  with  complete  actual  trains,  oitt 
of  the  train  experiments  being  described  in  our 

appeared  in  The  Ens\ 
We  have  shown  tl 


latic  vacuum  brake  apparatoil 
takes  place  in  two  distinct  ways.  Wlion  tfao 
apparatus  is  eibausted  to  release  the  brake,  the  air 
expands  adiabatically,  and  frsquenUy  becomoi 
cooled  below  the  dew-point;  with  the  result  that 
the  invisible  aqueous  vapour  is  condensed  in  th» 
form  of  a  cloud,  which  remains  suspended  within 
the  air,  and  cut  off  from  contact  with  the  surfaeea 


eiatively 

hat  the  temiiei 

iffected  by  the 


cooquentty  the 
juickly  warmed 
pes,  and  havin|f 


e  moistore  than  exists  ii 


to  dissolve  f 

On  the  other  hand,  the  Air  which  lesks  into  tho 
brake  apparatus  throurii  the  piston  rod  glands  and 
faulty  jomts,  and  which  bas  to  be  withdnwn  at  tha 

work,   and 
tempent- 


fzee\y,  without  performing  t 
therefore  without  tailing  appreciably  ii 
ture  ;  cOQaequently  none  of  its  aqueous 
condenaed.  We  found  in  an  EXfKrimcnt  with  aa 
ttctiial  train  that  the  tomporature  of  this  currant  of 
^fraction  of  adegreo  /h'^Ait  than  that 
liling  atmosphere,  and  we  explained 


rarefied  oi 
oftht 
the  n 


r  this. 


if  rarefied  and  dried  air  has  a  great  evapora- 
tive power,  and  by  connecting  up  a  tKittte  of  water 
between  the  coupling  pipes  of  two  carriages  of  an 
ordinary  train  we  evaporate  2)  fluid  ounces  of  water 
inlommntea. 

Those  of  your  readers  who  wish  to  verify  our 
arguments  or  check  our  reaults  will,  we  hope,  refer 
to  OUT  original  articles;  but  as  certain  interested 
writers  are  making  it  their  business  to  misrepresent 
us,  we  think  it  advisable  to  stala: — 

Firstly,  that  we  do  not  dispute,  and  never  havft 
dispuled,  Uie  tacts  shown  by  the  Board  of  Trads 
returns ;  that  water  and  ice  nave  been  found  in  tha 
Automatic  Vacuum  Brake  Apparatus,  and  that 
failures  have  been  caused  by  ice. 

Secondly,  that  our  paper  was  written  solely  to 
prove  that  this  water  and  ice  rnanat  have  hteii  can' 
dented  from  Ihc  atmoiphm. 

Thirdly,  that  we  have  accounted  for  the  water 
and  ice,  uid  have  shown  that  the  sonrcea  whence 
tbey  have  come  are  preveutible  ones.  Either  tha 
water  has  come  from  the  ejector,  in  oanseqaence  of 
Iheleukofe  of  steam  throagh  the  stop -back  valve 


ENGUSB  KtmAma  un>  wobu)  o>  acmNOK: 


Vhiah  hu  been  badl;  deiigned ; 


Introduced.      Tlndoubtsdlj   w»ter  ■.  ___   _^    „.. 
Inlo  the  brake  apparatus  nill  freeze  if  the  tempera- 
ture bo  low  enough  ;  and  notliuig  we  have  uUd  Oin 
Iw  OODStlucd  into  a  BtBtoment  to  ihe  contrarj, 
I..  ATohbutt,  F.I.C.,  P.O.  3. 
B.  M.  Ueeley  U.I.Uech.B.,  F.Q.S. 
Cbamwood-atreet,  Darbf,  August  19. 

VACTTUU    OOITSBNSBSS. 

[313-22, ]—TttE  aiperimente  by  "M.  A.  R."  (iBtter 
JiUSl,  p.  £30)  ue  verf  important.     Before  writiii^ 
I  am  waitlug  to  Bee  it  he  Kill  give  hu 


a  forty  years  ago 


irhat  he  calla  vacuum  coi 

but  miue  had  Dietal  rudi  

the  inside  tinfoil  coating,  and  therefore  I  did  not 
witncBa  the  pheaomeaon  be  has  eeen, 

Jamea  Johnatone. 
8,  MerchiBton  Park,  Edinburgh,  Aug.  22, 

THE  FBBEZINO  OF  VACUUM  BBAXBS. 

[31523.]— The  letter  of  your  oorreipondent  "  An 
Eogineer,"  No.  3-1393,  p.  556,  oontaining  a  Dopy  ol 
the  important  regulation  which  Mr.  Webb  conaidsra 
It  neceaaaryto  iaaue  in  order  to  OTetcomo  the  dangera 
of  the  automatic  vacuum  brake  bocomine  frozeu  up 
upon  the  London  aud  Nottb-WoBteru  Railway  iu 
Winter  time,  ie  sufficient  to  prove  (o  every  impartial 
peraon  that  (he  vacuum  brake  is  very  liable  to,  aud 
■otnaUy  does,  become  froi^en  aud  useleBS,  and  every 
taflway  maji  ia  perfectly  well  awaio  that  many 
InstanceB  occur  every  winter.  Tho  two  gentleman, 
bleam.  Archhult  and  Deeley,  ki  whom  your  oorre- 
•poDdeut  refers  as  writing  to  the  Engineer,  state  that 
the  vacuum  ia  a  ''  dry  broke,"  and  that  the  idea  of 
moisture  being  drawn  into  the  pipe*  is  a  "  faUacy." 
So  much  for  theory,  but  let  na  tunt  to  actual  facts 
and  practice.  Iu  the  hrat  place,  let  ua  turn  to  the 
OJBdaJ  retumi  iaeued  by  the  the  Railway  Department 
of  the  Board  of  Trade,  aud  it  niU  be  found  that  uo 
lew  than  iU  faults  or  failures  of  the  vaeuum  brake 
kre  therein  recorded  during  the  past  four  winterB. 
It  ma^  also  be  added  that  I  have  hod  occasion  to 
diamine  the  wrecks  of  two  coUiiions  at  Carlisle, 
both  caused  by  ice  having  formed  in  the  vacuum 

tipo  between  tho  engine  and  tender.  Further,  I 
Bve  been  a  pauenger  in  trains  when  they  have 
overshot  the  platforma  from  the  came  oaose,  and  at 
Tariou*  times  1  have  seen  every  part  of  the  vacuum 
brske  frozen  up,  or  blocked  with  ice. 

Tour  readers  are  well  aware  that  I  have  for 
years  pointed  out  this  danger  of  freezing  in  the 
vacuum  system,  and  also  that  I  consider  that  when 
the  brake  freozfs  uji  it  is  Dot  just  to  commit  the 
Migine-driver  tor  tnal  for  manslaughter.  Now  the 
resd  object  of  Mcssre.  Archbutt  and  Beeley's 
utides  appoare  to  be  to  remove  the  blame  from  Uie 
nconni  brake,  and  place  all  tho  retpansibility  tor 
Kccidanta  due  to  ice  lurming  in  the  apparatus  Bolaly 
apon  the  unfortunate  engine-drivers. 

Of  oourse  I  can  quite  understaud  that  Ueens, 
Archbutt  and  Deetey  and  the  other  advocatuB  of  the 
Tacaom  brake  are  moat  anxious  to  shift  alt  blame 
from  their  system  ;  but  in  so  doing  ia  it  not  a  grose 
injustice  to  place  it  upon  an  innocent  engine- 
It  is  certainly  neceieary  that  the  absurd  and  iu- 
oorrect  theories  o(  Messrs.  Archbutt  aud  Deeley 
ihoofd  be  eipoEod,  as  nossibly  they  may  succeed  m 
causing  aome  driver  being  unjustly  coiomitled  tor 
manslaughter.  Clement  B.  Strettoo, 

Blackpool,  August  23. 

HODBI.  PUMPS  AND  INJBCT0B9. 


[>  many  of  our  readeti.  The  instaiice  now  referred 
3  ia  especially  interesting,  from  the  magnitude  of 
>rk    parfonned.      it    was    required,    under 


otherwise 


mcbao 


u    reqmrei 
IS  of  &e  I 


sorry  to  have  to  trust  entirely  to  them  for  foeciing 
boiler.  They  frequently  cease  working  from  eettin, 
too  hot,  and  are  often  difficult  to  start.  I  have 
tried  differenl  patterns,  aud  find  that  Giffard'a  is 
the  mo(t  diflicult  lo  make,  and  the  least  reliable, 
while  a  modification  of  Koemg's  will  work  ptat^ 
well ;  butaven  that  is  liable  to  stop  it  it  gets  over- 
haaifid.  I  am  afraid  also  that  the  majority  of 
amateurs  would  Bud  the  work  beyond  Uiem  on 
kCGOOut  of  the  Hneness  of  the  work  required.  For 
a  hiGo.  2iin.  loug,  the  injector  should  not  exceed 
Sill,  iu  length;  kraer  tluin  this  it  becomes  un- 
■ighlly.  For  slsamboats,  nothing  equals  a  donkey 
pump,  and  one  that  baa  no  flywheel  will  start  at  a 
momant'i  notice,  and  will  make  from  20  to  150 
strokes  per  minute  without  giving  any  trouble. 
They  can  also  be  made  aelf- starting,  so  as  to  main- 
'"'-"■'-'"'"■""■"' lelevd.     This 


utheU 

canaot  be  done  with  on  iujectt 


A.  F.  Shakespear. 

72,  Lambetli-road,  S.E. 

OOLtlBBT    FAM    WOBX. 

131336.]— Im  No.  1303  of  the  Enough  Mbchasio 
I  gave  some  particulica  of  the  perfotmance  of  a 
contrifugal  ventilator,  and  have  in  the  mean  tima 


aya  of  tbe  mine,  to  pass  a  volume  of  ai 
ingto  llG,oOO  cubio  feet  per  minute,  w' 
with  a  '-auibal"fan  of  3!lft.  (iiu.  diameter,  s 
Sft.  '2jiii.  wide,  making  usually  o2  revolutions  i 
_;_.,..  — J  ._;.u  .  depression  of  3-15in.  of  wal 

gauf 
of  tbe  volumes,  it  folloi 
work  to  be  done  was  perhaps  unprecedeuted 
sphere  of  mine  ventilation, — both  as  to  dynnmical 
force  represeuted  in  the  air  moved,  aud  aa  to  the 
w.g.,  which  latter  would  amount,  by  caleulatiDQ, 
to  uo  less  than  l*2'loin.  for:— 

S9300"  :  !  16,500"  ;  ;  3-15  :  12'15, 
and  the  horEO-power   in  the  tii  moved,  to  223, 

n6.,W0  K  12'15  X  a-l  ^  2„3 
33,000 
The  problem  was  nnqnertionably  a  Jifflciilt  one ; 
but  it  has  been  successfully  solved  by  a  tan,  of  the 
new  type,  12ft.  lui.  diameter  and  Btt.  6|in.  wide, 
revolving  at  360  per  minute,  and  passing,  aa  deter- 
mined by  very  careful  and  exact  measuremeuts, 
127,OBOc.ft.  of  air  per  minute  under  a  doprenion  of 
lO'GSin.  of  water— i.e.,  a  larger  quantity  than  was 
required,  and  at  a  lower  deprenion.     T'lie  work  iu 

"lM_«  10.63  .<  5-2  .  313^  p 
33,000 
or   lOH.P.   below  the  estimaled    for    the    smaller 

The  actual  quantity  required  was  passed  at  320 
revolutions  of  the  fan,  and  under  a  w.g.  of  only 
8"80iu.,  the  H.P.  being  only  lGl-3,  or  29  per  cent. 


rafori 


leveiy 


arkable  I 
obtained  nii 

rery  much  less  power  di 
driving  engine. 

The  body  capacity  of  the  new  form  is.  as  will  be 
observed,  only  about  -f^Qi  that  of  the  Guibal  which 
it  replaces,  while  the  work  actually  done  is  71 
times  tbe  amount.  The  relative  orcunifereutiiil 
speed  was  as  1032  :  100.  The  measurements  were 
all  taken  with  the  utmost  cote  (it  being  a  questiou 
of  tulfllling .  tbe    guaranteea)   as  well   with  aue- 


216  re 
289  re 

The  revolutions  of  tan  were  calculated  from  the 
engine  speed,  the  ratio  being  4:1,  and  no  allowance 
made  for  slip :  but  it  is  probable  that  tbe  actual 
speed  of  the  ton,  consdering  tbe  great  power  carried 
b^  tbe  belt,  woe  con;Kdetably  iWa.  At  216  revs. 
(.i4  of  the  eugiue),  the  alip  was  just  1  per  cent.,  but 
(he  power  transmitted  was  in  this  case  only  about 
ae-tourth  of  tbe  maximum,  or  at  350  revolutions. 
I  am  of  opinion  that  there  is  no  other  instance 
1  record  of  a  fan  doing  this  amount  of  work,  but 
s,  of  course,  open  to  conviction,  and  shall  be  gbul 
of  particularB.  The  great  (Guibal)  fan  at  the 
Hilda  colliery  (50ft.  by  12ft.)  making  41  revolu- 
tiouB  per  minute,  only  passes  123,a00c.ft.  at  a 
depression  of  3-3iD.  of  w.g.,  whilst  its  body  capa- 
city is  nearly  3d  times  that  of  the  fau  above  de- 


ark  that  the  drift 


to.     Measurements  were  also 

he  mine  of  about  250  yarde, 

being  50'G3Bq.ft.,  and  it  was 

found  that  the'  volume  passing  at  this  point  was 

-'"  6  per  cent,  less  than  awive  iu  the  drift,  showing 

tsidorable  iu-leakagos  in  the  upper  parts  of  the 

Marie  aberg-. 
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gist," 


length  as  you  are  like[y  to  be  able 
,  give  him  much  advice  which  would 
be  helpful.    The  arrangements  used  are  really  the 

-jiprinciplo  throughout,  and  I  have  no  doubt 

'  Pathologist ' '  is  perfectly  adequate  to  per- 
all  he  may  require.  Given  a  good  mlcro- 
B  steady  base -board,  and  an  absolutely 
ligbt-tight  eonuecLion  between  the  microscope  and 
the  aensitive  plate,  together  with  a  good  extended- 
focussing  arrangement,  the  reanlls  from  objectivu 
of  good  quality,  with  or  without  eyepieces,  are 
Ukely  to  be  aatiafactory,  pmiil'ii  thi  ol-J-vta  are 
imloMe.  The  suitability  consists  in  two  features,  of 
which  thickness  i^  by  far  tbe  most  important :  difK 
oullies  of  colour  may  alwajs  be  overcome ;  but 


IS,  owing  to  tbe  nnmber  of  planes  of 
ire  mode  up,  jiald  no  good  results  with 
I,  though  with  low  oues  fairly  n^ 
ntcLoiy  uDHsUvea  may  be  obtained  from  moderator 
thick  preparations.  Thin,  well-atainedsectiooB  win 
always  give  good  nt«atives  whan  the  optical  pirli 
are  Buch  as  they  should  be. 

It  "Pathologist"  is  anywhere  near  me,  I  dull 
happy  to  give  him  any  asaistanoe  I  ood.    It  has 

--  ■*  '-  -Qe  that  with  bo  maay  phott- 

lere  now  are,  it  wonu  not  la 
BOdety.  which  might  b«  yof 


high  powt 


often  occurred  t 
micrograuhera  as 
difficiflt  to  form 


'ff. 


Dallinger,  and 


certajnly    Mr.    Mayall,    iun.,    took    part    iu  Hr,      I 

Nelson's  experiments,  aad  therefore  his  iuppostiaa     ' 

that  errora  of  manipulatioD  pissed  imnotiaea  at  Al 

Srst  trial  will  require  mora  than  hil  opinioQ  to  back 

it.    The  opiuion,   however,  of  thosa  who  do  lut 

hesitate  to  promulgate   (anonymoasly)  diaigM  al 

incompetence,  or  f  aiiling  that,  of  deoeptiiiii,  ■<■>■' 

three  of  our  leading  English  microsoopists— all  mM 

of  high  sdentiflc  rank— will  uot  weigh  veiy  beaTto' 

iu  the  balance  against  the  careful  and  deUhanW 

expressed  oonoiusions  of  the  Intter.      I  chooMM 

suppose,  and  with   far   more   ground,  thtf  Ih. 

CEapski's  letter  referred  lo  the  lens  ai  it  leftUi 

ids  before  the  second  eiperimeat. 

lS  to  the  safety  of  the  trunnions  of  my  owt 

iroscope  T  am  not  concerned,  since  I  do  not 

md  lo  risk  my  collimalion  by  bauging  a  boa 

.  full  of  shot  on  my  fine -adjnstment  bead.    I 

leave  that  to  "  Coarse  Adjustment,"    sinoe  sack 

idjustmentevidentlysnitabim.  HBBud"FBM,3" 

;ave  totally  different  di^acriptious  of  the  same  thiog:    fj 

le  denribed  it  as  it  existed  in  his  imaginotiaa,     1 

'F.n.U.S."  in  his  aeeond  letter  describes  it  asil    ^ 

LCtually  exists  ;  of  the  umilarity  of  the  descriptiou    |~ 


( 


I  leava'others  to  judge.    Finding  my  own  anvin-     " 

perfectly  Batiatactoiy,  I  see  nothing  ta  gainV 
changmg  it. 

—. jstion  of  the  use  of  eyepieces,  other  thu 

L,  is  a  matter  of  opinion,  not  of  dogma.    ., 
my  most  ■ucoassful  n^atives  have  beso  ^ 
done  when   using  Huygbeniau  eyepieces,  and 
objectives  are  constmct«d  tor  use  with  eyspiee^ 
and  no  sensible  worker  would  trouble  to  umnstlk 
up  his  microscope  ,  .,     . 

at  any  rate,  until  he  had  first  secured  ae  perfect  is 
imago  as  possible,  this  tact,  coupled  with  the  oca- 
vemence  of  a  shorter  camera,  must,  as  T  said  (whiiA 
■;"  Coarse  Adjustoieat  "  repre 

„ id),  be  allowed  due  weight  ii 

docisiou.    It   will   be  quite  plain  to  anawei 
Istter's  "plain  queatiuu"    when  he   prodoo 

photographically  p--'— '  ' "• —   ■- 

yet.    Zdss'sdBiaU.^-, — 
and  I  employ  it  with  o  . 

guided  ouly  by  tbe  maguificatiou  required,  aaac_ 
siderations  oi  general  conveuienoe-  The  (H^B 
objective  at  present  made  for  projection  aalf_  is  V" 
Zeiss  TOmm.  apochromatic,  a  vei7  ftue  lens  lader' 
but  with  a  good  deal  of  spherical  aberration  tews 
tbe  margin,  or,  more  strictly  (meaking,wiUi  a  1  " 
-ound  field.  It  works  excellenUy  with  a  HuyghanillB 
jyepieoe  for  direct  obearvatioD. 

I  objected  to  '■  F.R.M.S.'a''  closing  qnolal 
'rom  my  book,  booause  ha  chose  to  represent  Q 
1  phrase  which  refers  only  to  one  atnctly-d-"' 
itep  in  photo. micrography,  aUuded^to  my  pt 


Coarse    Adjustment"    and    '' F.H.m5^ 
ich  other  prolty  well— in  fact  I  am  not  sal 
that  they  have  not  a  precisely  similar   style  a 
iligraphy. 

However  this  may  be,  I  am  always  willing  ■ 
eet,  fairly  and  above  board,  anlagouists  wbo  o^ 
argue  court«iusly.  even  under  assumed  ivM — 
-.■.".■tific  questions  of  general  interest.  When,  h_.. 
.  ...  anonymity  is  simply  intended  to  conceal  H 
iosignificanco  of  those  who  venture  to  attack  see 
— -'-    -Ben  as  those  whoso  position   I  have  li 

roiired  to  defend,  I  see  no  ui 
discussion,  and  thi>  is,  therefore,  m, 
don  to  the    "  Dalliuger,    Nelson    and    Mayall  • 
Ciapski ' '  question.  Edward.  C.  Bonaflald.   ' 

SMOOTH    SHATINa. 

131.^27.]— In  my  wandering!   about  the  MoA 

jmg  of  the  Esau  type,  a  hunter  and  a  hairy  ml 

have  tested  the  barbers  of  many  natioui,  • 

bought  their  tacial  implements,  too.    The  isacr 

'ndia,  though  a  clumsy -looking  Bemi-diicol  ■ 

1  a  straight  handle^  does  its  work  in  native  hai 

1  scalps  (as  a  religious  rite)  and  On  rough  fsi 

ity  neatly  and  comfortably  by  merely  moista 

e  epidermis  with    cold    water,  soap  bein^J 

hibited.    Many  a  time  has  that  primitive  mr 

lent  crossed  my  chin  without  making  a  mn 

t  tbe  courts  of  Oriental  tyrants  drawing  a  dn 


89,  18M. 
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ng  the  imnUiaa  of  ib&Tmg  vu  a  oapitol 
.  ptMkaUoDuy  edict,  do  doubt.  Moraal- 
n,  till  Ulelj,  (ued  b;  Hi&gea  fur  the 
t  hmir,  till  th»  importaat  diBcoTery  that  a 
of  broken  bottle  is  (u  Eoore  e&ectire, 
a  cue  with  thoie  fierce  iglandsn  at  the 
h  who  operated  in  thia  loogh  faihion  on 
ped  iDdun  oooTieta  whose  Uiei  wore 
thej  w«ie  oonaidend  deeiiabla  "ronng 
for  a  taribal  alUaaoe  by  maiiiage.  when 
*mimed  tbeae  liii>U*h  truanta  deecribed 
rin^  Diidec  the  oeiemoiii«l  initallatioii  at 
nd  ol  long  dontioD.  Finliiitiiiio  man 
te  of  flint  to  remOTe  hla  locka  aod  ejo- 
liBflgaiing  hia  oounteuanoe  "  on  oc^iIodb 
ag.  The  modem  Hindoo  shows  hia  grief 
bei'i  haodi  in  ths  same  fuhton,  u  did 
r-Uod,  old  Eerpt'  Ihavs  nice  nmcimeQa 
^Lazk  catleiy,  but  not  until  a  few  daya  mso. 
ow  thAt  the  iDTButife  Norumui^ 
bnfon  US  in  razan.  A  friend  wlio  baa 
Blling  hard  for  two  whole  yean,  cime  to 
oia,  and  exhibited  the  moat  beautiful  pair 
oilat  tooli  I  net  saw,  of  verr  hiebly- 
"Memer  steel,  aunple  and  sdeabdc,  beiDg 
n,  flat  blade*  of  metal,  ioHrtad  ia  grooves 
StofF.  The  a^nt  wairojits  theii  edge  to 
e  monliu,  when  the  razors  muAt  be  aeot 
ismounted,  ani  ihaxpened,  having  to  be 
rom  ths  grooTsd  back  to  do  bo.  Ctiantrey 
or  made  one  of  hard  t>roa26  with  a  keen 
Te  edge,  aod  there  are  roLios  of  Pompeii, 
trod  in  that  aUoy.  Bos. 

JTHBR  BBD  BUa  HUNTBB. 
—A  UKUQ  time  ago  I  described  in  then 
t  estimable  insect,  the  lewar  S!alla,  and 
iTooring  proclintus.    I  learned  hit  piod 


REPLIES  TO   QUEBIE8. 

*a*  Ih  Iktir  mmdits,  OarrafndfitU  an  riftU- 
fkUf  r»ju4it*i  to  nMJMK,  in  MfA  itutam—,  tW  titlt 
miamtmitr  1/  CA«  lutry  aiitd. 

[71289.1— Doable  OlroolaT  Saw  (U.Q.]— I  do 

not  think  spnr  gearing  would  stand  the  work, 
unles*  very  heavy  and  fitted  with  extraordinary 
acourac;,  and  it  wotdd  be  certain  to  be  reiy  noi^. 
The  saw  to  the  left  is  in  a  bad  position  for  cuttiiiK, 
and  Onlau  a  guide  is  broDght  otose  down  10  the 
teeth  it  would  either  split  the  wood  or  throw  it 
up.    If  both  saws   were   hammered 


the  cut.  A  band  saw,  or  one  of  the  jigger  saws 
made  by  Ruisome  aud  other  makers  of  wood- 
working machinery,  would  be  better.  1  have  not 
the  figore  at  hand,  tmt  I  am  under  the  imnression 
that  you  can  saw  a  greater  thickaeea  with  these 
than  with  a  circolor  saw  using  the  same  power. 

OLAnOH. 


to  strap  at  centre :  '  be  thickaess  of  each  plate 
inches;  Wthe  working  weight  carried  by  spring  in 
tons ;  d  the  distance  the  aprmg  will  denect  under 
the  load  W.    W  should  not  be  more  than— 


width  of  plate  in 
which  ths  sprio 
this  load  the  deflection  will  EM 
1      L' 


— Whew  wounded,  remove  the  sting  with 
squeeie  Uie  wound,  and  suck  it ;  then 
h  a  camel-hair  brush  a  drop  of  liquor 
hit  alkali  neutralises  the  venom.  Liquor 
^ao  found  beneficial.  A  bea-keepiua  ' 
mine  has  tried  the  QeriDan  remedy  01 
^on  any  member  troubled  with  rheumatia 


The  ttrtiss  on  the  fibres  of  the  atsel  under  a  maxi- 
mum steady  load  -  W  will  be  about  W.ODOlb.  per 
square  inch,  I  should  be  glad  if  some  corre- 
apondent  cau  explain  to  me  how  it  is  that  the  at«el 
can  (as  it  does)  stand  a  bending  moment  giiiog 
W  double  this  stress.   If  a  straight  strip  of  steel 


— raly  <juot«_ 

prsssion  without  dealing  with  the  n  .  

Gluton. 
[lim.]  ~  Omtrlfngal    Faros    (U.%,)—Th» 

ttrett  B  lb.  per  square  inch  (Unwin)  when 

w  —  weight  of  12c.in.  of  the  material,  r  a  tp««d 
of  rim  in  feet  par  seoond,  and  o  >  32'2.  It  miteiial 
-  cast   iron,   .-         "■*■'"-      - "     ■ 
beoomes — 


■   3'3Qib.,   and   the  expression 


L  bent  round  a  cylinder 


'Th«  smallest  filaments  of  flax  readily 
rom  each  other  when  delicately  washed 
■ator  or  alkaline  lye.  or  when  a  thread  of 
■acted  with  a  needle  point.  They  have 
)  diameter  of  1-2500  of  anincb.  DilEsreut 
of  flax  separate  into  these  minute  fibrik 
ent  degrees  of  facility,  and  thereby  create 
tade*  of  Talae  for  the  fine  apinner.  Qood 
1  be  long,  fine  glistening,  and  soft  like 
liver  grey,  neither  greenish  nor  blackish. 
ara  of  Oaatlnga. — In  locomotive  cylin- 
mth  of  an  inch  in  a  foot ;  piptw,  one- third 

in  a  foot ;  girders,  beam),  lie,  one-third 
I  in  fifteen  inchea ;  engine  beams,  con- 
di,  tc.,  one-third  of  an  inch  in  sixteen 
ge  cylinders,  say  seventy  inches  diameter, 
roke,  the  contraction  of  diarn^ 

an  inch  at  top  ;  ditto,  one-hi 
itto,  in  length,  one-third  of  an  inch  in 
hes;  thin  tooas,  one- third  of  an  inch  in 
« ;  thick  biBaa,  one-third  of  an  inch  in  ten 
ic,  five-iixteenths  of  an  iniji  in  a  foot ; 
uno ;  copper,  three-sixteeniha  ot  on  inch 
bismuth,  nvs-thirty-aecondsof  aninnhia 
,  one-qnarter  of  an  inch  in  a  foot. 
P«tholo77.— There  is  a  diasase  ia  Japan 
iatie,  a  disorder  ot  th>:  kidneys  commu- 

bacilli,  aud  closely  related  to  the  more 
•i-beri.  From  the  distribution  of  kakki, 
uu  recently  drawn  coQcluaions  as  to  the 
ipontian  of  the  preseut  populatioo  ot 
lie  fact  that  Chineae  always  escape  the 
m  in  localities  where  it  is  very  prevalent, 
n  luB  opinion,  that  the  Chinese  or  Mon- 
lent  ia  not  the  dominant  one.  He  finds 
itnentt  in  the  population :  (1)  descendants 
(2)  of  Negritos;  aud  (3J  a  Mahtyan  ele- 
ji  is  the  niost  prominent.    Wherever  the 

goes,  he  brings  with  him  the  brri-btri 
---le;  his  liability  to  thia  being  probably 


the  above 


le  stress  will  be  90,0a01b. 
Hence  Uolesworth  gives  2(}0  radii  as  the  prapsr 
number.  I  think  it  will  be  (oand,  however,  that 
the  radius  ot  the  spring  when  free  should  be  leas 
" —  this,  or  the  working  load  will  dsfiect  the 
~  ~  than  is  required  to  straighten  it.  In 
^uros  the  modulus  of  elostun^  is  taken 
lu  du,inni,uO01b.  See  also  Molesworth,  p.  230, 
twenty-second  edition.  OLinOs. 

[7r2S3]— Dyaamloi  (U.ft.)— I  am  afraid  the 
textbook  ia  wrong  if  it  m  ikes  the  itatemsnt  exactly 
OS  you  have  pat  it.  OLirroN. 

[71328.]— Slnga  for  Air-ran  (U.a.)— I  do 
not  know  how  they  are  made,  but  frim  their 
appearance  I  should  imagius  thry  are  punched. 
Suppose  a  fixed  vertical  pUto  with  a  hole  in  it  in 
which  two  puucbes—one  on  each  aide — fit  exactly. 
The  one  on  the  right  to  liave  a  conical  depression, 
that  on  the  left  a  conical  point.  If  that  on  the  left 
ia  brought  flueb  with  side  of  plate,  a  sheet  of  lead 
held  on  the  other  aide,  aud  the  hollow  punch  driven 
through,  a  bullet  would  be  ths  result.  It  ia  easy  to 
imagine  the  rest  of  the  i^cle  of  the  operation.  The 
botlow  punch  and  the  feod  plate  would  be  with- 
drawn, the  latter  being  "  wiped  "  off  the  punch  by 
a  fixed  stop.  The  other  punch  would  then  move 
forward  and  push  the  bullet  out,  to  that  it  tell  into 
a  receptacle,  and  so  on.    The  mechanism  '~    ~~~ 


so>"-SS"'' 


lupply  a  special  tool,  I  believe.  Mode  of  outting 
worm  must  depend  ou  what  appliances  you  have. 
It  axis  ot  worm  is  to  be  at  right  anglaa  to  that  of 
wheel,  teeth  ot  latter  will  have  to  be  cut  "on  the 
skew  " — i.e.,  slanting.  About  fi  or  6  parts  copper 
to  I  of  tin,  makes  a  good  metal.  A  mixtuio  recom- 
mended by  the  Admiralty  is  copper  41  paiti,  tin 
4  parts,  zmc  1  part.  As  to  melting,  &c.,  half  an 
hour  spent  watching  the  operation  in  a  foundry  will 
teach  more  than  pages  of  writing.  Have  the  metal 
juat  hot  enough  to  moke  a  sharp  castine  ;  the  heat 
depends  on  aize  of  coating,  ULUTOH. 

[71S76.]  — CantUevor  (tj.a.)— Yet,  if  yoti 
retsr  to  the  stress  at  ths  point  where  It  is  greateat 
— i.e.,  close  to  the  joined  end.  OiiUtoh. 

[71696,]  — BattsiT  (U.a.)  — Would  not  a 
chloride-of- silver  cell  be  just  what  you  want? 
Described  in  back  numbers.  Quttoit. 

[71000.]— BoBBlan  Leather  Snot*  (U.Q.} 
— Would  oiling  the  leather  be  objectionable  f 

[71612,]~-Walraa  Tnska  [U.a  )— Ivory  dealers 
expose  ivory  hair- brushes,  &j.,  which,  when  freshly 
made  are  yellowiah,  to  the  sun  behind  plate  glass. 
This  bleaches  them  —  Verb.  Sap.  QutroN. 

[71S32,1— Obelhsk  on  North  Weatam  Ball- 
way  pJ-Sl.)- The  obelisk  noticed  by  Oorrespondent 
is  probably  the  one  which  morka  ths  Hetropolitao 
Folioe  area  in  that  district.  There  is  a  similar 
one  on  the  Brighton  Railway,  about  17  Tiules  from 
London  Bridge,  on  the  up  side  between  Merstham 
tunnel  and  Starbridge  sigual-box,  and  most  likely 
there  are  others  on  the  various  main  Unea)  where 
the  metropolitan  boundary  it  crossed. 

P.  Nbub. 

[7IS02.]— OUade  t-orralnB  Blaok  Bafleotlaff 
Mirror  loc  SketohinB'.  — It  not  too  late,  I  give 
the  following,  which  I  made  (copied)  from  one  I 
saw.  Take  a  sheet  of  paper  the  size  yon  wish  to 
give  to  your  miimr,  say  like  a  small  slate.  Tou 
may  gat  a  alate  first,  and  be  guided  by  its  frame, 
which  you  may  use  to  frame  your  mirror.  Rule 
yooc  paper  to  form  regular  squares  ot  lin.,  larger 
or  smsUar  ;  lay  thia  paper  under  the  clean  glass, 
and  oopy  the  squares  on  the  glass  with  a  thioklth 
ink  of  vermQion  aud  water,  and  a  drawins  pen. 
Take  (are  you  moke  the  squares  equal.  tiA  it 
drr.  In  a  small  clean  saucepan  melt  gently  some 
■ellow  wax ;  when  melted,  sBr  in  well 
lampblack  to  make  a  craam-like  fluid 


n  yeU 
of  bu 


Hindu  blood 
tri  spread,  like  the  Malays, 
iie  one  side,  and  to  Japan  on  lae 
Java,  Sumatra,  &t 


Ind^ 


Uoda- 


rith 


Japui  is  the  frequency  ._ j, 

nm  variont  forms  and  under  diflereut 
s  to  the  Negrito  element  in  Japan,  M. 
d  an  interssting  proot  of  it  in  the  Island 
t  the  form  ot  aHuall  atotuetta  ot  Buddha, 


arrangement  like  1 

ui^aTTon. 
[7 13S1,]— Clock  Dial  CU.O.)— Could  not  you  do 


join  a  toot  or  mora  from  ths  top  of  the  blast  pipe, 
and  are  continued  upwards  as  a  single  pipe  from  the 
point  of  junction.  In  others  one  ia  earned  upindde 
the  other,  so  that  the  central  one  is  a  plain  jet ;  the 
other  ia  an  annular  one,  I  do  not  know  to  what 
form  tliis  word  "Vortex"  is  apecially  applied —it 
seems  about  eqnallj  applicable  to  all.     Olitton, 

[7H39.]— Anlllria  Oolonra  (U.a)— I  have  not 
time  to  experiment ;  but  you  might  moke  a  weak 
solution  by  weltiog  the  aweala  with  a  paintbrush, 
and  colouring  very  faintly  a  piece  ot  white  paper 
with  the  pigment.  Expose  to  the  sun  tor  a  day. 
I  think  I  am  right  in  saying  aniline  would  tade  ; 
but  perhaps  a  chemical cotrespondent  will  kindly  say 


colours  will  di 


Oiiirros. 


[71S50.]—Aimaallnff(U.a,,]— I  don't  think  this 
hat  Uie  querist's  idea  it  correct.     The  writer  ot 


warm  the  glass,  let  ths  wax  cool  a  little,  sjid 
pour  it  uaitormly  over  the  lines  and  glass,  covering 
every  bit.  When  cold,  frame  it,  cover  the  bacli 
with  a  bit  of  thin  wood  (taking  in  the  frame], 
hinge  a  lid  to  the  front.  To  use  it.  get  a  common 
wafldog  stick,  fit  an  iron  point  to  the  and,  remove 
the  handle  ;  get  a  long  gas-screw,  out  off  the  head 
and  plain  part,  screw  the  thick  end  into  the  sUck, 
and  leave  out  alnut  an  inch  ot  the  thin  end  o(  the 
screw.  In  the  middle  of  the  edge  of  a  long  side 
ot  frame  make  a  bole  tor  the  screw.  When  not 
required,  screw  the  handle  in  its  place.  The  above 
was  made  about  forty  years  ago  on  theContinent. 
If  more  explanation  is  required  about  its  use,  I 
ahatlbe  glad  to  give  it.  Sirups. 

1718390- Oyanida.— I  fail  to  sea  the  drift  of 
"  More  Cight'e  "  queaticn  relative  to  my  former 
reply  to  thia  query  and  query  71S1II.  If  be  merely 
wiahee  to  test  my  knowledge  of  matters  relating  to 
the  Patent  Offitw,  I  may  be  able  to  satitfy  him  by 
pleading  ignoranoe.  I  do  not  know  of  any  patent 
which  WUl  debar  any  reader  of  the  BwOLiaa 
Mbcoasio  from  ""t^ne  a  doable  cyanide  <A  gold 
aud  potassium,  or  ot  silver  and  potassium.  I  have 
read  that  the  Maiurs.  Eikington  took  oat  a  patent  in 
18iO  for  the  elsctro-depoaition  of  gold  and  tilvet 
from  their  cyanide  aolutions,  and  that  similar  patenti 
were  taken  out  by  Mr.  O,  T.  Boasfleld  in  IB6I,  and 
Mr.  T.  Moore,  in  1S(>1.  Bat  the  prooeases  of  making 
gold  and  silver  cyanidea,  and  ditsolviug  them  m 
solutions  of  cyanide  ot  pctassiam,  were  known  to 
chemiita  and  published  to  the  world  long  before  the 
Messrs.  £lkiaglon  appropriated  them  and  inoor- 

S rated  them  m  their  pateut.  See  Gore's  "Electro- 
atallurgy,"  pp.  19—22.  If  "  M.re  Lipht"  wiihaa 
to  warn  me  or  my  readers  against  intnngement  of 
patenta,  let  me  advise  him  to  read  Hr.  Qoie'a  list 
of  patents,  pp.  371— 185,  in  the  above-mentioned 
booK,  and  he  will  then  see  how  inventors  have 
sought  to  protect  themselves  and  noaopolise  the  art 


tl«  , 


jwauBB  liiWtUiBO  amp  •ndsLO  ot  BonmtM;  Mii.  mY. 
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I  gluJl  be  gUd  to  know  hoir    i 
muif  01  toBH  aiB  Qovr  in  operatioa. 

G.  B.  BoinrET. 

i 71554.]--  Petrolauia  Fuel.  —  H&Ting  re»d 
.  M.  H.'i"  reply  in  "E,M,"  of  Jnly  1,  re 
patnleoni  bnisar,  vid,  thinking  it  ieoiJ  perhapa 
Utemt  joni  raaden  to  know  oamsUiing  of  tbgas 
uutnmanta  in  oie  in  Boaaift,  I  nleot  the  beat 
bonm  in  ths  market  that  I  uu  AogoaiDted  with. 
Hm  IniriMt  td  whieh  I  thaH  ipeak,  oi  whioli  &  oopf 
of  dimwing  I  indoee,  whidi  i>  sboot  half  natural 
ue,  ii  die  invention  of  Ur.  3.  Brav,  and  which  ia 
the  only  honw  dofno:  good  work  &  Biuiia  in  all 
diotand  nitemi  of^txHlen.  In  referring  to  the 
,  ii  the  eentnl  tube,  which  i*  the  meaoi 
igthe  flow  ol  hydtooarbon  to  he  cod- 
7  legolating  aame  by  hand  wheel 
(O  —  W  iaiteameatxance;  (o^  i>  inlet  for  hydro- 
CMboni.  On  end  of  palveiuar  is  a  cup  (Q'),  drilled 
vlthh(dei(ZO,ateQdof.whichiianet(in«(A).  It 
wfU  be  M«a  tliat  in  the  Bny  burner  the  itaam 
flows  nnsd  ontade  of  oil,  iniUad  cd  viet  vtni, « 
En  the  Holdm  bnmer.  In  all  bnnien  that  I  aa 
aeqnainted  with,  and  also  by  what  I  can  laa  of  the 
Hid^  bonier,  all  give  a  Uowidpe  flame,  which, 
pl^rlDgoii  one  pazficnlar  part  of^the  boiler,  in  a 
TOT  Koct  ^aoa  of  time  casiea  lea^  leama.  The 
Brar  brnnar,  I  Uunk  I  ma;  say,  ii  the  only  bamec 
that  doM  not  do  that,  aatbaflamefrom  thia  burner 
i*  long  end  risdUr  to  the  flame  from  a  ooal  fumaoe, 


I  the  game 
.  boming  the  same  quantity  of 
hydrocaiboni,  the  flame  oannot  be  made  to  reach 
beyond  I6tt.  Bray's  burner  has  stood  a  great 
many  trials  against  some  20  different  systems,  and 
in  ever;  case  it  has  prored  itself  to  be 
the  best,  both  in  economy,  easy  working, 
and  nan  •  injurious  to  steam  boilers.  In  no 
one  trial  has  other  aystenu  eiapoiaUid  more 
than  ll'501b.  of  water  per  lib.  of  hTiIrooarbon, 
whereas  the  Bray  brnner  evaporated  15'26  under 
the  same  conditiona.  The  hydrocarbons  in  these 
trials  had  a  spedflo  navity  of  0'905  at  50°  CeL, 
foed-woter  ^  Col.  Of  course,  these  trials  were 
made  in  Ur.  Bray's  pmsence,  and  ha  worked  the 
burner  himself  ;  but,  taking  ordinary  working,  the 
burner  gives  liSOlb.  evaporation  for  lib.  of  fuel. 
Another  grcAt  thing  tor  the  Biay  burner  is,  that, 
they  are  made  only  m  one  size,  and  this  one  sizs  ia 
equally  economical  both  for  a  small  vertical  boiler 
'  ig,  say,  91b.  hydrocarbons  per  hour,  and 


intanoingle  with  them,  before  oombostion  takes 
plaoa,  and  the  flame  eommtnoes  about  lin.  from 
theae  wires,  uid  in  large  boilei*,  whore  a  deal  of 
steam  is  required,  the  flame  will  reaoh  nearly  to  end 
oi  letnm  line  of  a  Tjinnarfihr  boilai  SOtt.  long; 


licol  results.  The  burner  never 
leaks,  as  it  is  made  with  glands,  and  the  fliEng  to 
any  btnler  is  not  so  cxpensiTe  by  half  of  oQier 
systems  in  general  nee.  u  this  dionld  interoet  any 
of  yonr  readers  I  ahaU  be  vary  pleased  to  answer 
any  questions  through  your  columns  conoarning 
petroleum  bumine,  and  I  b<JisTe  there  exists  an 
agent  in  England  for  this  burner  who  perhaps 
would  anpply  any  information  to  those  interested, 

Mosoow.  H.  B. 

[71B68.]  —  Kathomatioa.  —  "Very  advanced 
mathentaticians  "  do  not  tronUe  thsroaelves  muoh 
with  any  ayatera  of  unita,  being  bat  little  conoemod 
with  numerioel  ealonlatian ;  bnt  I  shenld  aay  that 


eipeiunental  adence,  from  the  little  I 

,t  line,  the  C.O.S.  system  is  miiversally 

W.  R.  C 


(jiey,  1 , ^ ,  __,_  ^. 

vijl.) :  "  Thia  aalt  crystallises  with  fine  mol 
H-atcr,  to  which,  in  JOi'ie  icsy,  its  colour  is 
:i  liv  heated  to  100'  (or  some  time  four  mo) 
u-uttr  are  expelled,  and  on  raising  the  torn 
!■■  ■J||>°  the  remaining  molecule  o(  water 
thrF,  It'aving  only  anhydrous  sulphate  of  co 
:ilii!:  sub^ance.  This  body  ....  inatan 
blup   or  bluiih-grim,   on  oilainifw  walcr. 

lasting  qnesliona.  Mr.  W.  John  Gre^  is 
and  solely  a  flrat-rate  analytical  chemist ;  ! 
a  prominent  phyaidst.  The  above-mentio 
--  —  both  chemical  and  phyaical. 

lie  fiu.lt' roolour,  in  some  way,  ia 
moleooles  of    water.      In    what    way !' 
colourlen;  how,  and  according  to  what  c1 
geoic  law,  can  it  cauae  the  Balt*a  ooloor  ?  1 
nth ':    Why  is  that  colour  a  bluish  gret 

>- itheroolourV     la  there  any  rel 

colour  and  the  number  of  naf 
ao,  what  relation  ?    One  easil. 
d«  that  heat  con   vaporise   and  elim.' 


than  any 
t»ccn  th( 


molecules  ai 
istho  salt  still  bluish  green?  If  not,  vi 
colour,  if  any?— by  what  produced  P  V 
salt  i:i  anhydroua,  and  has  beeome  a  w1 
atanua,  what  baa  become  of  the  bluist 
Were  the  vaporised,  eliminated,  driven-i 
culm  of  water  thus  oolonredr — and  b 
Cuprio  sulphate 


afl,  l8flo. 
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add.  Copper  u  of  a  yeUowish  red  ;  sul- 
A  It  ooliiiulass.  It  13  (anneil  bj  the  com- 
oi  mlphur,  whicb  ia  a  solid  cc^ailised 
Uow  bodj,  withoijgea,  which  uiaTitiblo, 
itl;  ooloulliw,  i^Bseoua,  uuipid.  £c.  What 


of  the  solidity  ol  the  cryetals  and  of 

— Iphiu'r    What  oa "      -■" 

olour  of  the  iulphi 


the  mJj 


scidit  J  f 
by?  In 


«  cn'Mats  are  of  the 
uy  Tetetian  between  ita  colour,  the  form 
italB,  ajid  the  number  und  arrangemoat  of 
.00  -  chemical  conBtitnent  slemsnts,  And 
;  to  what  Liw  ^    The  cnpric  oulpbate  being 

of  jeUowiBh-rtd  copper  and  colourlesa 
add,  what  booomesof  the  copper  colour? 
i«  fonned  the  blui»Ii-gieen  colour  of  the 
'  Which  aro  the  chromatoeenic  alementl 
oloun?    Sulphur,  wheo  cold,  is  emell-Ieu, 

bekted  it  ia  very  odoioui.  Heat  haa  no 
'hers  from  cornea  the  odour  ^~of  what 
1 V  Is  a  molten  state  sulphur  is  colourlaas 
Indd.  Whyi"  If  then  poured  into  oold 
bocomes  ductilsj  ita  crystals  are  of  the  fith 
lud  its  colout  is  brownish  rml.  It  loses 
a  chemical  properties,  anil  it  re-moltod  and 
.te-takea  ila  Datnral  colour.  How  is  all 
iued '!  White  ia  not  a  ipectrum  colour. 
^  to  Nswton's  priudple,  it  results  from  a 
[iture  of  the  nven  spectrum  colours.  If 
an  the  whito  aspect  of  tho  anhydrous  sul- 
aiplained  V    "  Ei  nihilo  nihil :  in  nihilum 

rsToiti."  An  old  cluTnlric  motto  »ay«, 
a  oblige."     So  does  adence,  Mr.  Grey. 

A  FOBEIONEB. 

^  Tng  the  rodpo  _ 
1  be  found  in  maii^  back  numbers.  Melt 
■ay  equal  paiti  of  pitUporchs  and  pitch 
ttions  do  not  make  much  difference,  bui 
n  aioeu  of  guttapercha  it  bettor  than  ai 
pitch.  Cyclist. 

]— Kins,  or  Bull  Dog,  or  PlK-Iror 
■r  Blas-ISlU  Fumaoo  Oindera  cm 
Ire. — "Mine"  is  another  tirm  for  ore 
ion,  of  course,  varies  witli  souree ;  but 
lie  Oree  smelted  in  Britain 
oxide,  hydrate,  or  carbonate.  In  addition 
iica  or  clayey  material.  The  ore  is  burnt 
rtain  proportion  of  foel  (coal,  coke)  in 
pa  in  the  open  air.  It  is  thus  deprired  o< 
loxide,  water,  and  other  volatde  con- 
leanng  a  red  to  hlack  oiudery  mie», 
I '-  bunt  ore."  The  burnt  ore  is  mixed 
sighed  proportion  of  Bos,  and  treated  in 
lace  lor  production  of  metal  or  "  slag,"  or 
Iross,  the  former  being  known  as  ''miue 
'be  slag  ooiuists  eeseutialij'  of  silicato  oi 
and  lime,  with  traces  of  iron,  magnesia, 
ea,  alkalies,  and  sulphur.  It  9aata  above 
D  metal,  and  is  drawn  oif  tirst.  Per  eeut. 
a  from  ;!U  to  50.  Many  attempts  have 
e  to  employ  alaga  tor  industrial  purposes  ; 
SKnt  the  genenl  plan  is  to  run  the  slag 
jigular  tan,  >Uow  it  to  cool,  and  convey 
It  about  half  a  mile  oil,  nhere  it  is  tipped 
It  aa  waste.  Where  stone  is  scarce,  ic 
lontriea  slags  are  used  as  road-metal 
1,  produced  by  bloiring  steam  through 
kg,  has  been  used  for  coating  boilers :  but 
t  *U^  are  little  used  for  economical  pur- 
ip-cinder,  or  alag  of  the  puddling  fumar- 
■  contains  euch  quantities  of  iron  (as  sili. 
;it  i»  added  to  tho  blaat-furnace  charge,. 
o  obtain  the  matai  (then  called  "  cinder. 
r  it  is  broken  up  into  lumps  and  roasted  in 
ich  causes  a  v^  fusible  slag  to  run  oS, 
i  reeldae  of  "  bull  dog,*^  mainly  ferrous 
nd  nsed  for  fettling  the  bed  of  the  paddling 
imi'tumaoe  cinden  are  used  tor  the 
pOM.    They  are  quite  diitiuct  from  bumt 


] — Solomtts— Limestone  ■  —  Owing 
aeda  whicb  it  contains,  dolomite  u 
slue  for  lorga-iron  production,  and  also 
ganitaroui-iroQ ;  hut  iron  smolted  with 
D  Bnx  is  onauited  to  foundry  purposes : 
lagneaiau  limestone  is  therefore  avoided, 
bukdant  in  the  locality.  Magneoian  lime- 
>ot  bumt  for  lime,  the  product  being  poor, 
ued  in  ironworks  as  a  flux.  Limestone  ii 
an  employed ;  hut  the  oxide  has  special 
!«.  S.  S,  K. 

]— Dolomite,  Slar-— CuEiacu,,  Mbdi- 
idarfofd,  so-called  on  acoount  (I  conclude) 
ad  or  font  being  made  with  the  ciader  of 

the  ironfoanders,  haa  a  most  singular 
<ce  n  this— i.e.,  the  blue  tint  of  the  road 

due  to  the  blue  colour  of  the  alag  ol  the 
td  Ironworks  being  in  excess  of  all  other 
t  seen  by  me.  <Jaii  metailurgic  chemist* 
br  the  said  blue  appearance  present,  more 
sonstilagi?    When  Suor  spar  ia  present 

gaOona &DX  (BiBgnesi —  '■ ■ — "- 

jsthet),  what  obernio...  ._. 

a  Biinide,  in  tha  furnace  . 

g(  the  magnadnm,  sodium,  and  potassium 

radar  the  head  alkali  in  the  slag  analyais 


>nworks  slag  (in  so  tar 
itaiy  chemical  constitDeots)  to  such  a 
degree  as  to  lead  me  to  oak  tor  information  from 
those  metsUurgiata  whose  atteetion  to  the  subjoctof 
slag,  Ac,  has,  owing  to  the  bosio-beorlh  and  other 
-itSam  steel-making  prooassas,  &c.,  of  late  years 
---      ---^-"-  ^'--'-ti.     " 


il  change  Cakes  place, 


years  ago  a' 


apo! 


been  apedally  diractot 

dent  led  to  my  testing  the  action  of  slag 

and  probable  medjoiniil  agent  on  the  hi 

Schiusler's  iuveslifpitions  (then   unknon-u  w  i 

mme,  but  in  a  d^ereat  sphere, 
Schussler  'having  ei)ienaieuted  (separately  and 
solely  with  each  salt)  with  coldiun  as  fluoride, 
phosphate,  sulpliats:  magnesium,  as  phosphal« ; 
silicon  OS   SiO, ;    sodium  as   phosphate,  sulphate; 

...    phosphate,   .ic. ;    while    I    dealt    with 

slag    itaett.      Experimental    chemists    in    search 

-'    some    medicinal    novelty    as    a    means    tor 

itaining    sdentihc    tame    and    pecuniary    gain, 

"  '    waste  product  a  means   leading  to 


profitable  end ;   but  it  n 


already  beei 


duct  of  the  steel-works,  called  bade 
fertiliser  of  the  soil,  or  as  a  means  of  aupplyine 
certain  agricultural  orops  of  vegetation  with  food, 
or  with  a  stimulus  for  a-isimiTatine  more  food. 
Agriculture  in  this  respect  hocks  up  homa'^athy; 
for  the  doeea  of  tho  stimulant  (ammouia  espedallyj 
must  be  atomic  in  quantity,  soluble,  and  attenuated 
in  form;  otherwise  death  to  the  ptantfoUowfl.  Now 
encouraging  ona  towards  casting 

League 


prejudiced  investigation 
!ulated  U 


soniag  sceptinsm  io 


iscal- 


8o  thinks 
The  Ltoxst  DiaPKsaEB. 
[;i98f;.]— Hydranllo  Bam,    and  the  Flaw 
of  Water   In   Pipoa.— (1)  Allow   me   to   draw 

Montaigne's  "Essays,"  under  Ibe  Editor's  Notes, 

6  5'27.  (2)  "(j.L.E."  writes  very  illogically. 
ow  can  be  presume  to  indite  thus:  "Tbeorotical 
engineers  will  tell  you  1)  and  '2ia.  pipe."  Atter- 
wi&ds,  "  As  tho  bact-praesaro  is  not  so  great  on  the 
ram  as  in  a  larger  pipe."  (3)  How  is  it  possible  for 
"  U.  L.  E."  to  express  an  opinion  upon  tho  un- 
delivered views  ou  .tliis  particular  subject  of  tbeo- 
reticd  engineers  1'     (-1)  I  take  tho  liberty  of '-* 


lipe  may  b 


„  .  L.  E."  that  Ihe 
the  same,  whatever  the  bore  of  th 
the  water  being  quiescent,  whether 
foot,  a  yard,  or  a  mQe  ;  the  vertical  height  being 
always  constant.  This  is  one  of  the  first  principles 
of  hydrostatica.  (o)  In  this  particular  caae,  the 
vartiool  height  being  *20ft.,  the  pressure  wouJd  be 


B  laws  of  hydraulics 

Ito  of  thai 

(7)  Tbi 


properly  goi 
In  that  case  the  BOKL  ib  luq  jviy  uj, 
false  law  which  "  G.  L.  E,"  propoui 
flow  of  water  being  couBtont  in  time  i 
the  larger  the  bora  of  the  conducting-; 
apparatus  which  is  forcing  it  onward 
will  the  frictiou  flowing  through  the  pipe  be 
leasened,  and  thereby  tho  force  or  pressure  uponf 
delivery-valve  of  the  apparatus  at  its  base  bo  a 
losaeoed,  in  strict  conformity  to  the  wth  iuoreaae 
sectional  area  and  V  of  i«  velodty,  toUowint 
natural  and  not  an  empirical  law.  (S)  I  have 
checked  off  the  relative  heads  which  wonlJ  ai  .  .. 
if  IJ  and  3in.  bore  pipes  were  used,  taking  the 
quantity,  time,  and  leugth  as  before.  With  IJin. 
pipe  it  would  be  '036D5tt, ;  with  2in.  pipe,  'Oo; 
(0)  By  good  practice  as  well  as  sound  th»0TT,  i 
result  thus,  the  normal  head  being  2(1  ft. 
quantity  and  time  as  betore.  Supposing  any  of  the 
fallowiug  bore  of  pipes  be  used,  the  heads  will  be 
increaae?  in  this  manner  :-Wilh  iin.  to  6C'TStt. ; 
lin.  to  30'3Stt. ;  Jin.  to  31-£)3tt. ;  Im.  to  ■20-2'J33{t. ; 
liin.  to  20'036.5ft, ;  2in.  to  20-00733ft.  (10)  The 
ultimate  sentence  of  "Q.  L.  E."a"  is  a  vary 
fallacious  idea ;  very  similar  in  value  to  those  hdd 
by  the  "flat-earth"  and  "  perpetual -motion" 
faddists.  (11}  "O.  L.E."  suears  at  theorists.  Let 
lue  inform  him  some  theory  is  baaed  upon  well- 
grounded  practice,  combined  with  wdl  noted  and 
observed  aiperience,  and  not  upon  such  a  vague  and 
unaonod  notion  as  that  given  by  him  in  his  con- 
cluding sentence  in  "Ours "of  August  l.ith.  (12) 
I  will  venture  to  assort  that  no  theoretical  engineer 
of  sound  judgment  would  lay,  or  attempt  to  lay, 
dlher  1 1  or  2m.  bore  pipes  for  this  purpose  under 
conditions  given  by  "  Xqua-Thrustar." 

[TI937.]— TelepbonoB.  —To  Mn.  Allsop,— 
Having  been  away  for  a  time,  I  was  unable  to 
answer  this  query  before.  The  iliuitration  of  the 
£.M.  reoeiverinorticle  Lis  full  BLiC, 
the  size  of  the  difTerent  parts  by  _  . 
Tou  wiU  be  able  to  use  a  ferrotype  plate  after 
December  next,  when  Bell's  patent  expires.  '^'■"• 
cannot  lawfully  use  any  carbon  transmitter 
Edison's  patent  expires  (which  it  doss  in  July,  1391) 
unless  for  eiparimanlal  purposes  only. 

165,  Qaeau  Tietoria- street,  E.G. 


^  097.j—NIakel-Flatlnff.— If  Ihe  current  em- 
ployed to  depodt  nickel  is  too  strong,  or  its  B.U.F. 
IS  too  high,  or  the  solution  is  out  ol  working  oon- 
dition,  bubbles  of  hydrogen  will  form  on  the  artiole 
being  plated,  and  these  will  be  bridged  by  a  thin 
deposit  of  nioket,  whicb  will  strip  under  the  least 
preasure,  becaoae  it  does  not  adhere  to  the  aurfaoa 
of  the  article  on  which  it  is  depodted.  Sometimes, 
however,  a  loose  depodt  is  caused  by  want  of  car* 
in  preparing  the  artiola  to  receive  a  deposit,  AmarA 
trace  of  dirt  will  prevent  perfect  adherence. 

G,  E.  BOJIMBV. 


have  been  misinformed  of  the  caose  of  the  above. 

There  was  no  failure  in  any  way  of  the  brake,  nor 

there  any    water   found  in   tho  pipes.    The 

I  was  a  miscalculation  of  speed  on  the  port  ol 

the  driverj  wbOj^Uke  a  great  many  more  driven 


into    Eichanga  Station, .__ 

bold.  The  raila  are  always  in  bad  ooudition  throngh 
oil  and  water,  oaosed  by  carriage -examiners  and 
washers  being  always  full}'  ocoupled  attending  to 
the  trains.  The  ust  failure  of  the  aulomatia 
vacuum  brake  has  yet  to  oome  on  the  L.  and  Y, 
Jack  Feobt. 
[72Q12.;— Telephone*.— It  is  very  probable  Uiat 
you  have  not  wound  your  magneta  to  suit  the  bat- 
tery or  ciroait,  or  it  may  be  only  want  ol  adjust- 
ment. You  must  adjust  them  on  the  actual  oircoit 
on  which  they  an  requiied  to  work,  and  not  on  the 
seoondary  of  an  indnotion  coil  where  the  current  il 
very  powacfol.  Aa  regaids  the  expiration  ol  the 
patents,  see  my  reply  to  query  71987. 

F.  C.  Allsop. 

[72026.]— PmrlBO.— The  best  advice  I'ean  giv« 
"Trancei"  is  Toltc  aiusani,  or  to  be  moro  eiplidt 
in  bis  description  of  his  symptoms.  With  regard  to 
the  curioua  jargon  of  the  "Lydney  Dispenser," 
who  goes  so  far  OB  to  preeiune  to  call  upon  the 
readers  of  "Ours"  for  a  verdict,  could  it  be 
seriously  entertoinail  by  anyone  but  an  ignoramua 
that  all  the  advances  of  modical  science,  the  labouia 
of  our  great  modica!  centres,  that  the  brilliant 
ietellecta  so  fitly  gathered  recently  in  Berlin  have 
all  worked  in  vain,  and  that  obscure  quacks  claim- 
ing to  have  recdved  the  sacred  fire  of  knowledge 
are  to  import  to  ignorant  parsons  the  power  ol 
healing  themselves  with  sugar  pilules'-  I  hare 
often  wondered  why  otherwise  sane  individuals, 
wheu  they  have  to  deal  with  diseases  in  their  own 
body,  or  in  those  dependent  on  them,  abandon 
reason,  and  fly  to  superstition  and  quackory. 
Xevarudess  it  is  a  foci,  and  one  is  afraid  to  say 
how  many  lives  have  been  lost  or  ruined  in  con* 
sequence.  I  hope  the  readers  of  "Ours"  will 
beheve  that  the  knowledge  of  diaeaae  is  only  bought 
by  years  of  patient  drudgery,  and  it  is  a  subject  of 
such  immense  ^ro^rtions  that  most  of  the  be4t 
minds  engaged  m  its  study  and  practice  only  regret 
that  life  cnta  short  their  incomplete  and  aiduoui 
work.  Those  are  the  people,  and  those  tauebtbv 
thotn,  that  are  enaTjled  tr  ■— -'     -^    -- 


iindarstond 

;  Ufetime,'  or  flod  it  too  late  to  regret, 
3r  proper  medical  advice.  I  have  known  of  many, 
nd  it's  only  the  consciousness  of  it  that  induces  ma 
1  reply  to  such  obvious  rubbish  as  you  have  seen  in 
ur  previous  issue.  In  parudng  the  "  Lydney  Dia- 
'  "       '      -■  -        -     -    muny    simOal 


sUten 


readers  of  tho  Bmoubb  MBOBiWO  that 

it  is  the  indication  of  the  moat  hopelass  JgnoiBnaa  to 
make  so  utterly  absurd  and  fain  a  stahnnant.  No 
one  can  say  tbat  he  haa  be«a  able  to  inflaaoaa 
similar  pathological  changes,  ai  those  taking  plaoa 
in  cataract,  in  any  part  of  the  body,  by  internal 
treatment.  It  would  ha  on  a  par  with  endeavoiiTing 
to  reproduce  an  amputated  Umb  by  "  Bry.,  Calo., 
Marc.,  &c.,"  whatever  they  may  be. 

[72036.}— OneaaiitK  the  Nomber  Thonvht 
of . —As  somewhat  analogous  to  this,  the  toUowiog 
for  fliiiUng  the  age  of  a  person  may  be  of  intereit : 
Let  tho  parson  multiply  month  of  birth  (number) 
by  two,  add  to  product  the  number  Ave,  multiply 
the  result  by  SO  and  add  to  the  product  ius  or  hw 
age  in  years,  deduct  369  and  odd  to  tho  remainder 
1  li ;  let  the  person  tell  you  the  final  sum  thus  ar- 
rived at.  If  you  then  cost  ofl  the  two  right-hand 
figures  you  have  the  age  in  years,  and  the  remaining 
l^t-hand  number,  or  numbers,  gives  the  month  <d 
iMTth.  X. 

[72039.]- Bleotrio  tdsbtlUK.- Bmi  the  w&el 
along  the  wall  and  arrange  a  sloping  mrar  of  doe 
or  wood  above  them,  so  that  all  wet  will  drain  oS. 
As  regards  switches,  read  articles  III.  and  IV.  of 
"  Practical  Electric -Light  FitlinK,"  which  appeared 
in   the    ENOLisn    Mbciilnio    of    May  2   and  SC* 


The    I 


I    of    I 


1  iUuatrateJ 

__  .  articles    will 

appear  shortly.  F.  C  AUdOP. 

[7'2061.]  —  VnlTera&l  Talopbonaa.  —  Theie 
lelephonBs  are  very  dmilar  to  the  E.U.  recdw 
abowninFig.  2  of  "Telaphonos:  tbetr  ConstraotiR 
and  Fitting/'  tbe  fiat  article  of  whieh  appaui^ 
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jLva.  M,  ISSO. 


the  "  E.H."  of  May  16tb.  The  diaphtsgm  ia  □[ 
OBlInloid,  nod  the  lesulta  given  b;  thsM  tetephooM 
are  reaJly  aurpriHmgf  coiiBidariag  there  ia  tlo  nxicro- 

ha  can  mako  a  diaphragm  that  will  reaiat  the  atmo- 
spheric chaogea,  which  ia  where  the  difficult  ootnes 
in.  F.  C.  Almop. 

1S6,  Queen  Victoria- stieet,  B.C. 

[72062.1— " Lady  of  the  Lake"  BngissB.— 
I(  "  North  Weetem  "  will  kindly  write  to  me  with 
the  paitiaulars  uked  for,  I  shaJl  be  mach  ohhged. 
My  addresa  waa  adTertiwtd  in  No.  r.!76. 

P.  NEiLB  ('■  Haacombe.") 

[720S8.]  ~-  Electro- OoppsrluK  Zlno.  —You 
buvs  failed  to  get  aa  adhereot  coat  of  coppar  on 
ziuc  beoanae  you  faave  attempted  to  depoait  copper 
on  cno  tiom  a  aolutioa  of  copper  aulphate.  A> 
zinc  will  freely  diaeolTC  in  sulphuric  acid,  and  ia 
electro -positive  to  copper  in  this  add,  it  bacomea 
coated  with  copper  by  simple  immeraioa  in  a  sul- 
phate aolutioa  oc  this  metal.  To  deposit  copper  on 
zinc,  you  must  employ  an  aUtalme  aolution  of 
oopper.  easily  made  up  in  the  fallowing  manaer  ; 
DiaaolTe  4az.  of  copper  sulphate  in  one  gallon  of 
rain-water,  and  add  to  it  enough  liquid  ammonia 
to  Snt  procipitato  all  the  ooppsc  as  a  green  powder, 
and  thea  diaaolte  this  to  lonn  a  l^utiiu]  blue 
liquid.  This  will  take  about  4oz.  of  strong  lic^uid 
ammoDia.  Next  add  a  aolution  of  cyanide  of  potoa- 
alDni|  until  all  the  blue  colour  disappears,  and  the 
BoJutton  asaomes  the  tint  of  old  ale-  Phia  should  bo 
well  stirred,  and  allowed  to  rest  for  12  hours  before 
being  oaed.  Employ  three  ijuart  Bunaeu  cella  in 
_._. ^    _..    _^j,jg  ^f  _, 


.rotjpa  copper, 


.  during  deposition.  li  the  aiLOde  does  not  dissolve 
freely,  but  gets  coaled  with  a  blue  or  green  crust, 
add  a  little  more  ammonia  and  cyanide.  Thia 
aolutioa  will  give  aa  adheaive  coat  of  copper  on 
iron  and  steel,  aa  well  aa  on  zinc ;  but  the  artictea 
moit  be  cleaned  and  properly  prepared. 

tJ.  E.  BONNBT. 
[72069.]— Beef:— "Butcher"  has  beea  mialed. 
Beef  slaughtered  in  the  cool  of  evening  will  keep 
iweet  longer  than  that  slaiightered  in  the  af  teruooa ; 
the  reason  being  that  the  ouimal  heat  can  get  out 
quicker  ia  proportion  to  the  eoolneas  of  the  almo- 
qjhare.  In  really  hot  weather  (no  matter  what 
part  of  day)  beef  will  go  bad  within  twelve  hours 
of  alaughteriDg  through  the  animal  heat  being  coa- 
densed  in  the  middle  of  the  thickeat  parte,  unleaa 
qoiokly  alaughtered  and  "  fats  opened  out "  (a  term 
well  Imown  in  tjie  trade),  BinnON. 

172071.]  -  Waapa.  -  Put  acme  cyanide  of 
nataaaium  (poison)  into  the  plane,  and  keep  as  air- 
tight aa  possible,  so  that  the  air  will  become 
Sotoraled  with  it.  Thia  is  certain  lo  kill  them  and 
cannot  do  any  harm.  O.  B. 

[7S07I.]  —  Waapa.  —  Spirits  of  turpentine  or 
«raffia  oU  will  do.  If  you  have  auylhiiig  to  cover 
the  nest  op  with,  it  will  be  better ;  but  1  think  it 
will  be  sufficient  to  pour  the  turpa  or  paraJ&n  into 
the  nest.  They  won't  trouble  much  about  getting 
amy  (I  do  oat  mean  burn  them  out  of  it ;  simply 
poor  a  little  in  the  nest) .  Q.  Battrb. 


if  a  Kood  fuse,  which 
will  settle  any  waaps'  neat  in  halt  a  minute.  An 
old  gun  cartndge  oase  ia  a  good  eke  to  be  QUed. 
Take  saltpetre,  12  porta;  aulphur,  7  parts;  and 
orpiment,  4  ports ;  mix  well  together  through  a 
aievo,  and  preaa  into  a  caao.  If  this,  when  lighted, 
is  put  into  the  bole  of  neat  and  tamped  up,  the 
whole  oest  may  be  dug  out  immediately  the  tuao 
haa  burnt  out,  even  when  (as  ia  of  Ijm  the  case)  tbe 
nest  ia  2ft.  or  more  from  ita  entrance  hole.  I  have 
token  more  than  100  nests  without  a  sting. 

F.B. 
[7207 l.]-Wa«pa.— When  you  have  located  a 
waqw'  neat,  take  a  atout  atiak,  some  piecea  of  rag, 
some  keroaeoe,  a  apade,  and  some  matches,  and 
advance  against  it.  An  asaletant  is  also  useful. 
The  correct  time  for  the  performance  ia  after  sun- 
set, whea  all  the  waspa  ore  in  ;  that  will  be  about 
Sp.m.  If  there  ia  more  thao  one  entrance  to  the 
hole,  stop  all  except  one.  Wrap  some  rag  round  tbe 
end  of  the  stick,  aaturate  the  rag  withkeroseue,  and 
sat  Are  to  it.  Hold  the  buroiug  rag  at  the  mouth  of 
the  hole,  aud  enlarge  the  entrance  ta  the  neat.  All 
waapa  that  come  out  muat  be  burnt :  a  little  kero- 
aeoe thrown  into  the  hole  aod  set  Are  to  vrill 
materiaUy  assist.  When  you  get  to  the  comb, 
throw  Bome  kemaena  on  it,  and  set  it  on  fire ;  stir 
it  about  until  the  whole  ahow  is  entirely  deatroyed. 
The  great  aocret  of  auccess  ia  to  keep  the  hole  ItUed 
with  flame,  so  that  no  wasp  can  got  out.  During 
the  last  three  weeka  I  have  taken  thirteen  large 
neats  in  thia  manner,  and  I  can  safely  eay  that  it  is 
the  cheapest  and  moat  effective  plan  I  have  ever 
tried.  H.  P. 

[72071-]— DeatroylD?  Waapa'  Neats. —The 

very  aampie  and  acientific  mode  of  annihilating  these 

■eua  of  the  garden  is  thia  :  —Saturate  a  handle  of 

*t  raga  with  bisulphide  of  carbon,  fastened  to 

of  stick ;  having  cleared  the  month  of  their 


the  fumes  of  tbe  dreadful  vapour,  and  take  good 
highly  eiplosive  and  inflammable.    Thia  ledpe  boa 


hands  of  prudent  people.  The  amoke  of  puS-balla 
is  a  powerful  amestbetic,  aud  waa  long  used  to 
stuperp  beea  and  waapa  by  village  people.  Boiling 
water  is  required  to  kill  a  awarin  of  winged  wasps 
after  this  operation,  as  the  insects  soon  revive  by 
exposure  to  the  air.  The  combs  are  very  aaleable  to 
anglera,  beiui;  acarce,  and  in  great  demand,  but 
they  muit  be  slightly  baked,  or  the  brood  will  be 
hatched  ;  basidea,  this  heating  process  randora  the 
grubs  firm  for  the  hook.  Eo9. 

[72083.1-DeniaKnBtiTOtIon  Of  Watoh.— You 
must  not  operate  on  the  watch  rii  maw.  Treat 
each  alFected  piece  singly.  See  Mc.  Britten's 
"  Handbook."  I(  the  hairspring  and  mainspring 
show  any  aigna,  you  had  better  replace  them.  Alao 
examine  the  case-springs.  A.  J.  W. 

[;20!i4.]— Kualo  for  the  Deaf.- Some  years 
ago  1  remember  reading  in  the  inventiou  coluidn  of 
COMi/l'i  yf.jnlhly  Matiazinc  a  deacription  of  how  to 
make  au  iustrumeat  called  aa  Audiphonc.  It  is  ia 
the  ahape  of  a  fan.  the  top  of  which  is  touched  or 
bitten  by  the  teeth,  the  handle  being  held  io  the 
band.    It  was  claimed  for  thia  inatrument  that 

SBople  deaf,  ia  the  degree  that  "Alllicted  Oua" 
eacribes,  wore  enabled  to  hear  a  concert  or  muaic 
quite  distincUr.  I  hope  these  meagre  data  may  be 
of  use  to  "  Afflicted  Oiie."  InsoMiNiTK. 

[7209S.}— Inunediate  Ltfia  AnnultF.— I  lind 
that  tlie  "  Oermania  "  Life  Office  makea  no 
difference  between  male  and  female  annuitants, 
and  grants  annuitiea  under  the  condition  of  relur-i  - 
ing  one-half  nf  paid-in  capital  B,iita\ii,  The  ratea 
of  annuity  are  as  tollowa  :— 
Age  last  birthday,  fiO,  annui^,year]y,  5*84  per  cent. 


If  without  retuma,  the  per  centages  for  the  ages 
mentioned,  ore,  respectively,  7'6tS,  3,  and  1020. 
The  offices  of  this  Company  is  at  Stettin,  in  Prussia. 

[72008.]^—  Immediate  Life  Annuity.  — 
Another  German  society,  the  "  Allgetueine  Reiitou- 
anttJt."  of  Sluttgaid,  based  tlironghout  on 
mutual  prindptea,  granta  a  fixed  annuity  of 
£6  2a.  21d.,  pliu  iliiirUndf,  pet  £100  at  50  years  age 
of  entry  (£G  lis.  Hi.  at  .^5,  £7  3b.  Od,  at  iA  and  ao 

capita],  less  annuities  and  divldetids  paid.  Tbe 
dividend  commenoes  in  the  second  year,  and 
amounts  for  1890  to  five  per  cent,  of  the  annuity, 
which  would  bring  the  latter  up  to  £6  8s.  3d.  per 
£100.  This  eupposes  the  annuity  paid  year/i/.  If 
half-yearly,  the  capital  paid  in  muat  be  increased 
by  OS  per  cent.— i.e.,  by  !0a.  per  £100,  aa  entry  fee. 
li  is  evident  froTH  this  that  in  £100  ~  £6  Ss.  3d. 
«  lo'O  yeara,  the  capital  would  be  eihauated,  aud 
that  no  return  of  capital  at  death  would  be  made; 
but  aa  the  life  cipectaucy  at  Q.'i'G  is  atill  10  .i  years, 
the  society  would  pay  in  all,  inolnding  dividends,  up 
to  that  time,  25-1  x  £6  8a.  3d.  =  £100  13s.  7d.  for 
each  £100  receiied,  and  for  as  much  longer,  at  the 
rate  of  £6  2s.  ijd.  per  year,  plua  dividends,  as  tbe 
annuitant  might  atill  live.  This  form  insures  a 
high  rate  of  mtereat,  and  the  aociett's  risk  ia  the 
possibility  of  nlong  lifaonthepartof  the  anuuitaut: 
whereoa  in  case  o(  early  death  {within  about  1.5 
yeara),  a  proportional  part  of  the  capital,  decreasing 
"'  "  ""'"  of  £6  88.  3d.  per  cent,  per  year,  ia  re- 
■  ..  ,. , : ,ji„g 


turned.  There  is  no  losi 


n  Germ 


ortancein 


duly  regulated.  £1,  ut  present,  is  equal  to  marks 
'JO'40,  and  vice  vers&  ;  cheques  on  Xondon  coat 
marka  W-'J-i  per  £1,  so  that  the  dilterence  is  only 
about  i  per  cent  I  do  not  know  it  the  aociety 
grants  annuities  to  pwwna  outside  of  Oermany,  or 
if  it  has  an  agency  in  Londou  ;  but  this  could  be 
easily  learned  by  applying  to  the  above  address. 

[72104.] — Oamera  Lndda.— In  usingacamera 
ludda,  the  edge  of  the  priam  divides  the  pupil  of 
the  eye  into  two  parts :  with  one  port  yoa  see  the 
image  ot  a  distant  object  in  the  prism ;  with  tbe 
other  part  yeu  see  the  pencil  point  near  to  you. 
The  round  convex  lens  unilcrneath  the  priam 
adjuate  the  fonua  to  the  eye,  auffieiantly  near  fir 
ordinary  use :  the  concave  tona,  in  front,  acta  in  the 
some  way  for  ahort-sigbled  peraone,  but  in  the 
reverae  direction.  In  a  properly  constructed 
camera,  theae  two  leoaea  cannot  both  be  used  at 
the  same  time.  A  well-known  artist  of  great  merit 
frequently  told  me  of  the  benellt  he  derived  in  his 
younger  daya  from  the  use  of  thecameraluctda,  in 
giving  him  correct  ideas  ot  perspective,  and  far  this 
purpose  he  strongly  reoommeaded  its  use  to  young 
aTtiata.  lUiiiT.  J.  Lbcky. 

[72116.]  —  LocamotiTe  Ooloura— N.B.R. 
block,  with  a  narrow  red  line  on  each  ndci  I 
think  that  the  L.C.  ani  D.R.  are  picked  out  with 


0  red  hnes.     Q.N.S.R.  ai 


n  a  solution 


[72123.]  —  Compoand  Uarine  Bnrlae. 
I  should  be  much  obliged  to  '•  T.  C,  Bristol "  if  1 
would  kindly  inform  mc  what  luie  and  descriptii 
of  boiler  would  suit  the  engine,  and  how  thick 
would  be:  for  muterial  I  prefer  copper.  Tl 
cylinders  have  no  jackets  and  no  drain  cocks,  Ihei 
fore,  I  presume,  thpy  and  the  receiver  will  becoa 
choked  with  water  on  atarting.  How  ia  this  to ' 
avoided?    The  rcc-jivetia  jacketed. 

A.  F.  SaAK£SPEt>. 

[72127.1— Dyeing  Ivory.— Black  may_  bee 
tamed  by  boiling  the  ivory  in  a  atn  " 
of  logwood,  and  then  steeping  it  i 
red  sulphate,  or  rod  acetate  of  iron 
kept  immersed  for  a  longer  or  shortof  time  io 
dQute  solution  of  sulphate  of  indigo,  partly  sat 
rated  with  potoah,  will  asaume  a.  blue  tint 
greater  or  less  iu tensity.  Green  :  This  is  given  1 
dipping  blued  ivory  for  a  little  while  in  a  aoluti 
of^uitro- muriate  of  tin,  and  then  in  a  hot  deoocti 
of  fustic.  Yellow  and  Orange:  This  is  given  ' 
impregnating  the  ivory,  first  with  the  above  I 
mordant,  than  plunging  it  in  a  hot  decoction 
fustic.  The  oolout  passes  into  orooge.  il  soi 
Brazil  wood  has  been  mixed  with  the  fustic. 
very  fine  unchangeable  yellow  may  be  eommoi 
cated  to  ivory  by  at«eping  it  13  or  21  hoiui 
a  strong  aolubon  of  the  noatral  chiomate  of  potii 
oad  then  plunging  it  for  some  time  in  a  ooHii 
solution  of  acetate  of  lead.  Scarlet  and  red  :  Tl 
may  be  givcu  by  itabuing  the  ivory,  flrat  with  t 
tin  moniout.  theu  plunging  it  in  a  Imth  of  Bra: 
wood  or  cochineal,  or  a  mixture  of  the  two.  La 
dye  may  be  used  with  still  more  advantage 
produce  a  scarlet  tint.  If  the  scarlet  ivoiy  I 
plunged  for  a  little  while  in  a  solution  of  potaah. 
will  beooHie  cherry  ted.  Violet,  lilac,  and  purpl 
These  are  given  in  a  logwood  bath  to  ivory,  pr 
viously  mordanted  for  a  ahort  time  with  aointii 
of  tin  :  when  the  bath  beeomei  exhausted, 
imparts  a  lilac  hne.  Violet  ivory  is  changed  i 
purple  red  by  steeping  it  a  little  while  in  wat 
ooutaining  a  few  drops  of  uitro-muriatic  aci 
With  regard  to  dyeing  ivory,  it  maybe  in  geoor 
observed  that  the  colours  penetrate  better  beta 
the  Burface  ia  polished,  than  afterwards.  ShooJ 
any  dark  spots  appear,  they  may  be  cleared  up  t 
rubbing  them  with  chalk;  after  which  tbe  irol 
should  be  dyed  once  more  to  produce  perfect  nu 
formity  of  abode.  On  taking  it  out  of^the  boilii: 
hot  dye-batJi.  it  ought  to  be  immediately  pinngi 

being  caused  by  the  heat. 

Xew  Uompton.  IT.  A. 

[72130.]— Photography.— Yonr  queries  leodn 


a  photograpk 

imilinf  with  tl 


supposition,  I  would  advise  you  to  obtain  sM 
elementary  work  on  photography,  and  well  read 
up.  Do  not  be  discouraged  at  your  oon-succea 
every  apoiled  plate  will  teach  you  a  lesson  it  yc 
will  profit  by  ft.  The  absence  of  detail  and  boldna 
in  your  negatives  may  be  due  to  varioua  causes,  bl 
moat  likely,  I  suspect,  to  under- etposure  or  unda 
development,  or  perhaps  your  developer  ia  a 
sufficiently  strong.  Do  not  remove  your  devek^ 
too  soon,  but  wait  for  tbe  proper  density,  aa 
iiotbiog  but  experience  will  teach  you  the  ri^ 
moment.  It  is  ituite  right  for  the  face  and  hia 
to  appear  black  in  Uie  negative.  There  is  nothil 
unusual  In  having  to  hold  the  negative  to  the  ligl 

to  do  BO,  sad  the  imago  should  appear  well  mark! 
and  not  too  thin.  Siicttkb. 

[72151.] —  HomcBopathy  and  ?oison».— H 
ancient  Roman  workings  amongst  the  iron  M 
mines,  atiU  visible  to-day  in  the  ouukirts  of  Lydi^ 
Faik  aa  freshly  as  1,000  years  ago,  afford,  sjhd^ 

unequalled  iu  Great  Britain  for  their  size,  cunnigl 
craft,  and  daring.  Alike  as  is  portrayed  in  IaOb 
aeer's  great  picture  of  the  fox  '■  Not  Caught  Yet,' 
the  old  forest  fox,  "  The  Lydney  Dispenser."  iJW 
to  be  caught  in  the  trap  laid  for  him  by  ■'  A.WA' 
in  p.  642.  Port  V.  ot  Ruddock's  ■■  Vado  Mecunl' 
is  devoted  to  poisona  and  their  antidotes :  "M 
"  SpiUon's  Hommopathic  Frescriber's  Parmacowol 
fLeath,  St.  Paul's  Churchyard,  London,  E.C 
oontaina  (p.  144—171)  the  intommtion  asked  Ics 
BO  far  as  relates  to  what  are  poisons,  and  the  art 
means  forendeavonringtoantidoteanotherwiaefai 
dose,  BO  faros  waa  known  up  to  date  of  imue.  Id' 
As  to  cattle  and  poiaonous  herbage  generally,  «• 
get  them  to  oat  i«  Ji(«  if  you  can,  I  am  opB« 
afford  you  or  anyone  elae  every  facility  for  the  tJT 
Domestic  herbivorous  quadrupeds  have  prababJ 
sense  in  odditina  to  touch  (situated  in  the  mua# 
smell,  and  Lviaion,  and  of  which  man  has  nei* 
knowledge  nor  conception  :  alike  also  as  to  what 
that  iuBtnicta  the  cat  to  eat  an  emetic  in  order  to 
its  Btomoch  of  the  skin  and  the  tat  of  the  fjeld-mi7< 
one  of  its  natural  foods;— the  aspect  of  phy* 
,  disbees,  daring  the  action  ol  the  emetis,  on. 
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>ttau  tSords  me  much  aubject- matter 
m,  &i.  The  collection  ot  the  League 
to  be  Decaisarf.  aotabl;  tba last  issued, 
,  "Hon  the  Powers  of  Drugs  were 
*  for  r«modelliug  the  quBrist's  rattier 
tion*  in  ri  Hahiiemium'e  tberapeutic 


TttS  Ltdnet  DiarKSSEE. 
ChmpftWdor.— Two  [onnulii:  are  giien 

0,  +  a  -f  C,  -  K^  +  N,  +  3C0„ 


.  k;s  +  N,  +  oco: 


ber  employ  a  practical  tuner — one  uaei 
{  of  Amenoau  ofgsna.  Keedi  are  nuaec 
cr&ping  at  the  free  end  ^  bat  as  that  i 
>f  the  rMd  which  iaioLced,  he  bad  bette 
le.  G.  Fbteh. 


'Iieclanohe  No.  1  CeUa.— Replacmg 
d(  b;  circular  plates  will  roduco  the 
!  the  oeUs  a  little.  F.  C.  Ai.l30p. 

-IfecUnche  No.  1  CeUs.—Katie  what- 
luniniab  slightly  the  internal  rejiat^ice  ; 
lOt  an  advantage  for  conatant  work. 

S.    fiOTTONi:. 

-  I.sclajioli«  No.  1  CellH.— No, 
it.    The  batter;  ia  not  conatnicted  foi 

a  constant  current  is  required,  only  foi 
tl  one  ;  becaune^  after  Iho  luttery  has 
some  tune,  the  mauf^aneae  becomea  tx- 
ijj-gen,  and  the  force  of  the  electrical 
reatlf  diminiabed.  But  if  ;ou  let  it  rest 
period  the  mangaueso  will  obtain  for  it- 
supply   from   the   atmosphere,  and  it- 

for  uie.     Therotore  you  can  see  how 
Duld  be  tor  jou  or  anjone  else  to  try  and 
auganeae  a  coDstaut  aupply  of  oiyg~~ 
g  the  positive  elament.       J.  PawhEI. 
-H.P.  ofBlcycllat.— About  JH.P. 

S.  BorroNE. 
-Coff-WbeelB.— If  G  haa;twelve  teeth 
)  leven  tuma  to  one  of  C,  and  if  you 
vheets  of  68  teethed    14  teeth,   " 


le  lights  are  put  out,  and  cannot  be  relighted  until 
penny  haa  been  nlacBd  in  tlio  box. 

[72156.]— Kami  Oum.— I  am  not  acquainted 
with  this,  but  the  only  solvent  of  a  true  goat  is 
water.  It  it  is  a  rasin  instead  of  a  gum,  it  will  be 
insolnbls  in  water,  but  probably  soluble  in  alcohol 
-  id  other  organic  liqaids.  Sk. 

[72 1S6,]— Kauri  Onm.— You  will  never  make  a 
good  job  out  of  it  by  melting  and  casting :  but  yoa 
-in  cut  it  quite  eamly  if  you  caatioualy  saw  it  with 
fine  fret  saw,  kejit  moiat  with  olive  oil.  The  saw 
lust  be  atretohed  quite  tight,  aud  not  allowed  to 
wabble,  otherwise  you  will  apltt  your  kauri. 

8.  Bono\E. 
[7JIS0.]— Troablaaome    Feat.  — Trv    washing 
lem  every  night  iu  salt  and  water.     I  have  found 
thiB  admirable  in  many  casea.  It.  O. 

-Troubleaome  Feet.— "  H.  W."  will 
id  great  relief  by  do 
and  ttieo  giving  then 
wiu  a  rough  towel ;  after  this  to  mass 
solea  of  the  feet,  himself,  with  such 
neat'a-foot  ofl  every  morning  for  aa  h 
not  longer  than  half  an  hour.     It  n 
advantage  to  wear  vatgua  pads,  that 
from  any  surgical-instrument  makere. 


f  wheels  tt 


pitch  of  te 


T.C. 


-Cog-WheelB.— If  you  mut 
I  best  anaugemsnt  will  perhaps  be 
■  (p.  662)  a  pinion  of  seven  leaves, 
I'Wbeels  will  then  be  SI  and  IS  teeth 
,  and  Sin.  and  ]ia.  outside  diameter, 
pinion  must  be  only  {in.  diameter  this 
weak,  as  your  other  dimensioua  sug- 
ecable  force,  and  I  do  not  think  this 
t  run  wel!  at  high  speeds.      I  shciuld 


helx 


u  substitute  a  coutrate  wheel  a: 


XI  with  21  teeth, 
.  diameter  with  63  teeth,  and  get 
ion  of  eight  leaves  i^,,in.  diametc 
This  irain  ought  to  be  amply  at 


rh  to  allow  a  bridge 
iTot  of  F  ;  it  wiU,  however,  be  best  (it 
ch  power)  to  pivot  the  worm-ahaft 
liouni  u  possible.    I   have  not  time 
Itawing  this  week ;    but  perhaps  aoi 
ir  will.    If  you  still  want  one,  let  i 


or  sketch  ia   wroDg  in  this 

»  parts  of  two  cones  having ^ 

ot  wbere  the   central  lines  of  the  two 
Id  intenect  if  produced.         A.  3.  W 
-Feunyirortli   of    G-aa.  —  Autnmatio 
ir  supplying  gas  Iw  the  pennyworth  ore 
Uverpool  at  the  CDtporalion  Artisani' 

Uarah  and  Thorp's  automatic  arrange 
its  of  a  money.boi,  placed  in  conuectiOi 
itlet  of  the  gaa-meler.  This  money. bo, 
valve  which  closes  oB  the  gas  supplv  aud 
imed  by  means  of  a  penny.  The  "mode 
m  b  as  foUowa :— The  gas  conaumer, 
n,  plaeaa  a  penny  in  the  slot ;  he  then 
ae  with  a  plunger  until  it  drops  into  the 
■-  The  peony,  when  pushed,  nctuatoa  a 
ick  opena  tbe  valve  a  sertain  distance 
iSthegaa  lariea  in  price].    The  valve  ij 

with  the  measuring- chainber  of  meter, 
dually  worked  down  on  to  ila  seating  bv 
m  gf  thij  chamber.    As  the  valve  iieara 

le  light  orlightadiminish, 

'--\  anotlier  paji 


battery  wire  ia  attached,  unless  the  bell  is  a  eon- 
■--juons-iinging  one.    Having  thaealls  in  yonr  bed- 
om  will  not  matter.  Fi  C.  Axjmf. 

[72168.]— EUotric  Bell  and  Battairy— It  [■ 
abeolutely  indifferent  to  which  terminal  the  wire  II 
itsd.  The  Leclanch£  cell  gives  off  no  in- 
s  fumes.  A  little  ammonia  ia  liberated,  but 
._.  trifling  ill  quantity— so  little  indeed  as  to  be 
anreoognisable  eioept  by  bringing  the  nose  qnita 
-7ar  tbe  call.  8.  Borratnt. 

[72163.]— Blootrio  Boll  and  Battary-— Oon- 
nect  the  anode  with  one  terminal  of  the  ball,  con- 
"ler  termitial  to  one  terminal  of  the  push, 
■-'-  '-  " "-Jdeol 

>1  place — such  as  a 
cellar,  where  the  temperature  is  always  about  the 

[72!71.]~Ohemioal  Ranoidtty.— According  to 
Dubranfant  (aomplri  Htndm,  72,  37)  the  rancid 
odour  is  due  to  volatile  fatty  acids.  Tidy,  in  hii 
handbook,  says  that  those  reault  from  the  action  of 
dacontposition-prodocts  of  the  albuminoua  matter 
which  is  always  present  as  membrane,  £c.,  in 
animsi  fats,  upon  the  glycarides,  setting  tree  the 
acids.  However,  the  matter  is  by  no  meant 
thoToaghly  understood.  DiBEOtOB  It.R.L. 


to  the  Hue 


S.X.. 


ight 


[7il61.]'~I'lKbt, — I 'iboold  recommend  for  oil - 
'  Warner  lamp,  as  they  are  clean  and  cheap, 
pve  no  smell  or  emoke^  and  require  no  chimney. 
Or  would  a  small  eleatne  light  suit  you  better  F— 
If  so,  look  through  the  advertisements. 

J.   PiWHKT. 

[72163.]— Sepia. —An emo'n a. — Sepia  conniataol 
black  pigment  78  per  cent.  CaCO,  104,  MgCO^  7, 
alkaline  sulphates  and  chloridaa  2'IG,  mncus  0-8-^ 
There  is  no  chemical  formnlGc  tor  a  mixture  lit 
this.  Anemonin,  C^H.jO,  ('0,  is  tbe  active  pric 
ciple  of  sovoial  species  of  anemone — i.  pulsatilli 
A.  pratensis,  A.  nemoroaa.    It  ia  poisonous.    Sx. 

[72IG5.]— ADefaotiva  Dynamo.— Tbe  causes 
ot  failure  may  be  any  of  tbe  following  :—l.  '^- 
iuBulation  is  defective.     2.  You  are  driving  w 
way.     3.  The  winding  being  correct,  the  ent .    . 
the  field  magnet  wires  are  not  connected  rightly. 
They  ehould  be  bo  connected  that  on  couplinf  " " 
thetwo  free  ends  with  a  battery  one  pole-pie  .     . 
distinctly  and  decided  N..  and  the  other  as  distinctly 
S.     I.  The  field  magnets  have  not  been  sufNciently 
magnetised.      5.  The  connection   of  field -maai* 
wires  to  brushes  or  pillars  are  not  right.     If 
shunt,  ODB  F.U.  wire  from  each  limb  goes  to  ea 
separate  brush.     If  series  wound,  one  P.M.  w 
goes  to  a  free  terminal,  the  other  F.M.  wire  goes 
a  brush,  while  the  other  brush  and  tree  terminal 
are  connected  by  a  short  independent  wire.     6.  The 
slits  of  the  commutator  are  in  the  wrong  position  aa 
regards  the  brushes.     The  sUts  should  be  under  the 
brushes  when  the  iron  cbeets  ot  the  annature  foi 
the  fleld-magnet  pole-pieces.  S.  Bottokk. 

[72166.]  —  Ob»  Com  praaaloa.— Taking  tl 
atmospheric  piessuia  at  14'71b.,  the  pressure  at 
Uin.,  2in.,  and  2lia.  water  will  be  14'7oilb., 
li-772lb.,  and  H'79lb.,  and  if  the  heat  is  absorbed 
during  compresaon,  the  cubic  feet  at  1201b.  gauge 
pressure  wiu  be  9'13,  S'12,  and  S'U  per  cubic  feet 
of  apace. 

BrUtol.  T.  C. 

[72166.] — Qaa  Oompresaion. — Oaa,  under  a 
pressure  ot  IJ,  3,  and  2iin.  of  water  ia,  in  other 
words,  nnder  a  pressure  of  01)  17,  0072,  and  OOSlb. 
per  square  inch  (1  atmos,  or  ll'7lb..  being  equal  to 
m-iia.  ot  water),  or,  including  the  atmosphaifl, 
14-747,  U'772,  and  U'791b.  per  square  inch.  To 
compress  to  l'20  f  14*7  '  13l'7  per  square  inch  : 
divide  134'7  by  the  last-named  figures  and  you 
obtain  the  nnmbcr  of  cubic  feet  to  ccmpreBS  mto 
1  cubic  foot  tor  each  cylinder  at  itiif in/ temperature, 
viz.  !)-134,  3'119,  aud  9103  cubic  feet.  But  practi- 
cally, no  atich  a  quantity  oould  be  got  into  the 
cyliodore  at  this  pressure,  owing  to  the  heat  gene- 
rateil,  and  conasiiueQl  eipansion  and  pressure 
reaction  of  the  gaa.  If  uncooled,  and  lusumiug  an 
initial  temperature  of  the  gas  of  2Udea.  Celsius,  the 
temperature  at  the  final  pressure  of  about  nine 
atmospheres  absolute  would  be  2S2deg.,  and  its 
I  volume,  from  the  rise  of  temperature  in  compressiug, 
would  inciTOSB  (282—20)  x  (-OOJOS  f  1) ..  1-9G4  times. 

[72168.]— Bleotrlo  BeU— It  does  not  matter  iJ 
you  use  a  double  wire.  If  the  earth  is  used,  it  ie 
customarv  to  connect  it  with  the  line.  The  cells 
ore  haimloss  in  a  bedroom.  S 

Electrto    BeU    and   Battery. 


lit  this  U  Dotmadej  the  valve  dosee,  and 


"wiUnt 


acttt 
SI  to  doth 


fatty  ac 


a  fat^  acid  and  the  elimiaatioD  of 


The  thickening  of  filed  oils  ia  purely  an  eSect  ol 
oxidation ;  but  ranciditr  aonears  to  deiHni]  iinon 
the  preaenc 
on  extUBun 

peculiarly  subject  to  rancidity. 


[72 173.1 —Portrait  Lena.- The  Petzval  tonnof 
portrait  lens  certainly  gives  the  moat  pleasing 
picture  tor  portraits.  There  is  more  rotundity  in 
the  image,  and  a  more  artistic  concentration  of  best 
focus  ou  the  priucipal  figure,  which  makes  the 
result  preferable  to  that  obtained  with  a  view  lens 
or  rectilinear,  in  wbicb  tbe  lisckgrounil  is  painfully 
and  obtrusively  sharp  and  distinct.    S-  Borror^i!. 

[72174.]-Tan()0)ICarka.— Nothing  but  removal 
of  the  skin  can  have  any  effect  on  these  marks, 
which  are  permanent.  ISNomHalB. 

[72170.]  —  Qramme  Dynamo.  —  To  Mk. 
BoTTOSE.  —  I  presume  your  dynamo  ia  seriea 
wound?  It  so.  you  would  get  cooler  running  it 
you  were  to  put  12lb.  No.  '21)  on  the  fields,  and 
connect  up  in  shunt,  removing  altogether  the 
No.  18  now  on.  Or  to  avoid  removing  the  eiiat- 
iug  No.  13,  you  could  add  on  about  41b.  No.  22, 
and  then  oonnect  in  shunt  with  the  brushes. 

8.   BOTTOKE. 

[72176.]— Inteeral  Calanlua.— Let  «  -  nf  be 
the  radius  of  thu  sphere,  and  suppose  the  figures  to 


jcular 
-efor  tl 


origin,  the  diameter  for  theaxia  of  i,  and  divide  the 
semi-aiia  a  into  n  parts,  each  equal  (o  I.  Planes 
perpendicular  to  the  axis  passiug  through  thepoints 
of  division,  will  cut  the  homisphero  into  n  mrcutai 
slices.    The  equation  to  the  generating  semicircle 

■'•  slice, 


which  the  quantity  on  the  left  is  the  volnme  of 
B  cylinder  contained  in  the  shce,  and  d^  that  of 
e  remaining  portion  which  encircles  the  cylinder. 
It  will  be  seen,  by  drawing  a  figure,  that  the  pro- 


.._    ..  _   Uke  by   decrea. „ 

volume  of  the  hemisphere,  and  D  the  sum  ot  the 
d'a,  obt^ed  by  giving  all  integral  values  to  in, 
from  in  ~^  1  to  in  =  n.     Then,  adding  together  ihe 
volucnes  of  all  the  cyliudars,  wo  have— 
V  -  S  =ir[«"-^-(-o"-4C-(-o'-9C 
+  &c  +  a<  -  „•(■]  i 
=  ,r\»ia'-  (1  +  2t  f  3-  .  .    .  +  «')(■] 

L  £l  and  the  terms  oontainiDg  I 
inally  obtain — 

=  '(--f)-|- 

I  should  like  to  know  if  any  nulhematical  aathor 
gives  this  analyiis. 
Cbariuf.  I.  B.  0. 


ENGLISH  IMQHAiaO  AMD  WOBLD  OV  BGISHai:  No.  1337. 


Aua.  29.  1890. 


[72177.]  — AtfKlomerata  Laoluiche.  —  ^ca 
tiio  blcM^  4]oDe  contain  the  depoUriwr,  it  ii  STJ- 
dent  that  the  real  work  of  dapounution  can  only 
take  place  in  them.  S.  BOTTONX. 

[72178.]  —  Telephone    Dlaphrmcm.  —  The«« 
dinphrunu  ivere.  T  beliBVeT  loade  of  cellnloid. 
F.  C.  AI.UOP. 

[T2I81.]— American  OTsan.  — Thii  fault  il 
known  ■■  dpherine,  the  eanae  of  which  ia  evidentlf 
MmBthing  prarantuig  the  pallet  of  that  particular 
cots  from  doaiiig.  Take  off  the  eoond  board  and 
cuamioe  the  palleU,  Bod  jron  will  have  no  difficnlty 
in  rectifying  it.  G.  Fbtzb. 

[721B2.]-Pltting-Up  Blectrio  Bella.— To 
Mb.  Bottobb.— I  should  odviaa  joa  lo  oaaNo.  IP 
wire.  Wooden  caaag  or  cleats  would  be  prefei- 
»ble  to  lead.  The  caoso  of  your  two  gate  bells 
utine  erratically  ia  iurt  becaoie  (hey  are  coupled 
In  Mnes.  Yoa  should  either  ooouect  the  two  bells 
In  parallel,  and  use  more  battery  power,  or  nae  a 
derioe  tor  ihuntiDg  tbe  conent,  ■■  dMctibed  and 
figured  at  p.  163  of  my  "  Eleotrio  Bells." 

S.  BOROKE. 
[72l83.]^Bn»ar-ooated  Pllle,— A  rerolTing 
pan  is  required,  heated  either  by  steam  coil  or 
falsBt  of  hot  air  ;  it  ie  also  necossaty  to  hare  a  culii- 
Mir  hlaat  for  quickly  chitling  the  contente  of  nan. 
Xbe  pills    are  fir^t    coated   with  starch,  which  is 


the  s 

little  wu.  &fanipulative  details  can  only  he  learnt 
by  eiperience  or  persona!  tuitjon.  A  written 
description  is  of  no  use  vhalavcr.  It  ia  not  every 
mgar  boiler  who  can  sugar-coat  properly.      Sit, 

[721SiJ~BxpanBton  Bn(rlne«.— You  appear 
to  imagine  that  the  total  back-praasnre  on  one 
tHston  equals  the  forward  pressure  on  the  other 

Eislon,  but  that  is  not  so.  If  areas  are  as  1  to  3, 
le  forward  prasure  would  bo  as  3,  and  bade  as  I, 
leavings  as  a  forward  pressure  gained  by  expansion. 
There  is  a  part  of  this  lost,  ooweTer,  by  loss  of 
pressure  of  staam  in  paaing  from  one  cylinder  to 
the  other. 

Bristol.  T.  C. 

[72186.]^  Blectro-Oopperinff  Steel  Jack 
Onain.— lie  steel  chain  could  ha  cheaply  ooppered 
by  the  process  described  in  reply  No.  72068  m  laat 
week's   issue    of  the  Ehqusq   Mscnuric.      But 


[72IS7.]  — H^droatatlcB.— Iljlb.     par    aquare 

Bristol.  T,  C. 

[T2IS7.]— HrdroatatlOB.— The  premre  (on  the 
keel)  doe  to  the  water  will  be  about  Ililb.  per 
■q.in.,  diminishmg  repilatly  with  the  vertical  depth 
to  nothing  at  the  surface.  A.  J.  W. 

r7218S.l— HaxorB.— Hie  way  to  k«ep  razors 
ahaip  is  never  to  strop  tbem  unless  they  are  blunt. 
Some  people  are  always  using  the  strop,  and  so  they 
BTS  always  rubbing  the  edge  off  the  razor.        Sk. 

[721S8.]— Bazora. — I  got  my  shoemaker  to  give 
me  a  atrip  of  leather  about  IJin.  wide,   18ia.  long. 

I  then  poured  some  salad  oil  on  it,  and  then  put  a 
little  emery  powder  on  it,  and  then  ruhbeil  it  with  a 
table-knife,  again  adding  a  little  oil  and  powder, 
this  time  using  an  old  razor,  and  "stioppmg"  it. 
X  never  wish  to  have  a  better  strop.  Ot  Daone  the 
more  it  ia  used  the  better  "  edge  "  it  will  give, 

G.  A.  BarrsB. 

[721S9.]— Kasora.— I  cannot  leU  A.  Bean  how 
to  sharpen  nuors ;  but  I  can  toll  him  how  to  keep 
them  in  good  order.  After  using,  strop  on  vour 
band  only  till  quite  dry.  I  have  urad  two  on  alter- 
nate days  for  close  on  12  months,  and  Ihey  are  as 
good  aaever.  Siuplb. 

[72191.]— OollodloD.— Provided  your  methylated 
alcohol  be  really  good,  and  your  ether  likewise,  you 
will  get  very  good  results  from  the  followini;  foriDula : 
—Ether  SOU  parts,  alcofiol  180  ports,  iodide  of  cad- 
mium 5  parts,  Pyroiiline  J  parte  (by  weight). 
IDissolve  the  iodide  of  cadmium  m  the  alcohol,  tlieti 
mil  with  the  ether.  Jjutly  add  the  pj-roiiliue, 
ahake  up  and  allow  to  stand  24  hours  in  tottgdoeely- 
■toppered  bottle.  If  the  pyroiiline  is  of  mob  a 
natiue  to  give  too  viscid  a  collodion,  add  3  parts. 
by  weight,  of  chloroform,  Note  that  the  alcohol 
moat  be  "  abaoluta."  9.  Bottonb. 

[72192.1— Olook-Kendinar.— State  exact  length 
of  pendulum  the  dock  formerly  had,  and  I  will  put 
jou  right.  F.  J,  Gaebood. 

[72192.]'.Clook-Mendiaff.— You  most  do  away 
■with  the  eiiating  escape-arbor  and  replaoe  the  next 
'Wheel.  The  old  aacape-wheel  rotated  about  :tj 
timea  in  a  minute ;  the  new  ons  will  hani  to  go  lU. 

II  you  cannot  calculata  the  nombera  from  the 
.above,  count  all  the  wheals  and  pinions  in  the  train 

"backwards  as  far  as  the  oeatre  wheel,  and  let  DS 
blow  them ;  I  will  then  send  yon  the  UBmbsrs.  1 
ngret  1  have  not  one  of  these  ctocka  by  me,  or 
-would  have  done  Ike  mtiatinf  myKlt.    J^.i.W. 
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QUEBIES. 

(7SiM.!_Oboe  for  OluunbeT  Snaio.-'Will  Mr. 

Tadourdm  or  some  other  qnahfled  reader  Undtf  k^  ir  the 
-'-—  ii  iDltable  for  anutanr  chamber  muslB  I  —  dthn- 

or  with  Uie  pianoforte,  te     Also  wbetber  any 

special  difflcnltiee  an  atlsohed  to  this  iastramant,  and  it 
'•'  —  ^-  well  flonlinaed  by  playcn  of  advanoed  ue,  in 
" — ■  '».--   "-    '.Axuus  continues  with  the 


lhe.«n,.W2r. 


.e  if  Brush.  PilHn,  B 


ontinnou  and  also  altcsnatc  euRenlal- 


_. „ make  body  of  ehamial- , 

What  would  be  a  safe  distame  (nun  onidnueT  to  lime  I 
Oonld  I  alter  focns  by  entting  )in.  lens  in  halt,  and  aiiag 
tham  tn  sliding  tube,  m>  hu  to  get  ths  picture  the  same 
siie  with  lantern  ctcso  or  at  a  autanee  off  the  screen  T— 

[7ai!M.]-To  Mr- Bottone.— Would  you  be  so  kind 
dndor  1    And  alto  how  far  to  put  the  qoppep-plaie  into 

1.71197.] -JolnlaK  Sallsable  Iron  to  Steal — 
Frababty  •ome  reader  can  inform  me  how  a  piece  of  it«l 
nn  be  backed  by  mslleabla  Ima  I  la  it  done  by  the 
onUaaiy  proeoa  of  waldiag,  or  is  then  any  sidntion  used 
and  applied  befiweeo  the  two  matala  whea  hat  I  I  know 
two  |AM«B  of  caat-ltoD  can  be  joined  bv  a  proceis  known 
la  bonihiK  it  together.  I  don't  tUnk  that  malleable  Iroo 
and  ateal  Is  done  this  way,  bat  It  is  done  tcit  sxtaialvdi 
by  the  Americens.— W.  6i.xss. 

[7^99.1  -Waymaraah  BAttery.— Will  soma  reader 
of  the  ■'  E.  U."  kindly  say  with  what  lubataiice  the  Inside 
of  the  Wcjmeracb  battery  i»  coaled  !—B«-mar. 


[723na.]— anttine  Broea  Dlaea.'— Fur  cutting  a 
f  ew  thouwid  diacB  oibroaa^iD.  diameter  by  iin.  or.^iein. 
thick,  what  kind  and  vel^t  of  press  shoiud  I  uw  f  Cnu 
I  do  this  neatly  with  toggls-joint  pnssi— No  Fowaa. 

[7»}1.]-Starave  In  FlTwbaol 
envine'^  put  us  In  the  rl^t  groove  f 
differ  in  the  following :    He  argun  i 

power  to  dnve  an  engine  than  the  wo ^ o^_  „.._ 

of  It.  For  jntance.  supposing  the  pnwrtin  on  piston 
eqoalled  aH.P.  driving  a  flTirb«l  of  suitable  weight, 
would  not  tiat  drive,  «y,  ■  mm-miU  of  S  or  JB.P.  or 
more  T  Rhoald  like  to  know  what  it  would  do,  not  driving 
off  flfwlied,  but  a  pulley  on  end  of  aaak-^uiaft. — Flv- 

[F»S(a.]-Coil.-I  have  a!h.  nf  19  e,p.  wpp^  win;; 
Qlease  say  what  ahonld  be  thioknees  and  heirhE  ot  thr 

-■  -n^jjT    Also  dEaDet«r  ot  chjoacl  (or 

1 1    Also  slaa  ot  simatoie.  sons,  and 
'  It    Whleb  would  be  basc-wat- 


t lease  say  what  ahonld  bi 
sid-cDwnetM  andyoksal 
thlsamonntofwlTel    Ala 
the  amount  of  gauge  wire  t 
inn  or  malleable  T-Oui  Boa 


uaof  OTTonllie 

It  soliUioD  rma 


_  .  ..       A  enaiiRh  to  adrlse  me  a  gaod 
I  have  been  lent  an  old  "S.D.U.K." 


a  few  eneohigs,  but  find  it  nayb 

a  aonatdlatlon  hi  the  whole  ot  lAleh  ia  I. 

for  tbe  maps  are  olienlar,  and  not  eaay  to  pleoe  tovMher 
Piaial'a  stan  an  often  given  in  Webb's  book  hi  Roinai 
numaals  wlthont  right  aasenalon  or  dulliKtJon.    Haw  i 
tt  possible  to  loeata  Oine  I  -Hisaii  Totbili,. 
(THOII.]  — Aatoonomlcat.  - 


Sediastioo,  tsll  me  ot  lbs  best  b( 


t  diffionttie*  of  Et-A.  and 


a  nUactl    Alee  ) 
laatOTial  1  1  have  n 


Hd  to  esot 


IGulllemln,  and  Smythe'i"  Cycle,' 


[7}Me.]~Drairliir  uid  i*«'Ht.y  BotIara.-.<:te 

any  of  your  nadetSEiv  ~"  '"' ^-~  -*---' ^-  * 

handbook  na  dnwue 


[rw^.]  - 


.TO   liampa.— What  arc    lamp   ean  ta 

eonlinuouB  Eurrentl    What  irith  aUaMa 

rhat  with  both  ayateois  I— W.  H.  B. 

[72Me.t'Q.W.B.   No.   16  Broad  ChiilK«  7ft 

Ooaplod  Iiooo,— Woa)d  anr  reader  kindly  gitsikalcfc, 

dimenaiunj,  and  veigbt  at  the  above  I-^R.  F. 

[7SaB  l-MarWnB  Dual  8h0«ta.— What  wooMte 
the  best  material  with  which  to  mark  a  nnmh^  ol  dmt 
ahecta  used  by  paintem.  In  aoch  a  maimer  that  tbe  mxA 

tfl  use  for  it— B.  H. 

[7lll0.1-IfoiBe  In  Telephone— WUl  Kr.Biitas 
or  anmc  friend  trU  me  the  caun  ot  the  trriag  najm  ta 
teleptione  T  It  oomei  on  at  tlmea,  and  laala  for  SDDie  v^ 
aiilotnble  Ume.    I"  ..-_.-« 


iperienae  in  wearing  them  t— B.  ]£. 

[7ni3.]— Amorloan  SoroU  Ohnakc— I  ahodl 
h'ke  to  have  the  eplnion  of  some  fetlaw4eadan  « tie 
subject  gf  Iheae  chucks.  I  wish  to  ban  oae  for  my  latta 
if  they  an  to  be  nlied  on  for  aeenracr  andUte 
power.  On  leterring  to  a  baok  volmne  (aiz  yean  anh' 
nndaomecoireapondenceon  thlaanhjeot:  bat  thsamaH 
to  be  a  gnat  dlBeteaw  of  opialon  aa  to  tbatraai^iv 


holding  jxiwer.  I  ahould,  thanfon,  be^ad  takaart 
nr  of  the  aslf-aenttiag  samll  shnakf,  now  ta  ■■ 
ketiOanbeimmmcndadt    I  wUi  tanaa  itfcwMW 

■  - 'JK' 

as 


'oaervlnw  Decoctlona  of  nmn 
i  ma  whaf  to  put  with  fanbs  kSSM 


and  gmsral  Bmaesar  wurk.    Woidd  a  ofanck  of,  aay, ' 
or  3in.  diaaetec  hold  a  modd  ejllBdar  aoSai^rtlr  •- 
hare  op  to  Uln.  I    In  the  eorrenioadenoe  lefetiea ' 
ker-cbncka  an  mentioned  a*  hddlng  batter  tt      " 
ehucka,  and  that  the  ^mall  onn  an  often  w 
than  the  liiiue  anee~ii  this  ttOI  aoT    Any 
will  be  e>ii«'DiQl.-»;auu.  Ciiocic. 

;7>313.1--H.P.  of  Flow  of  Watar.— n  m  dtej 
SOyda.  long.  IWyda.  broad,  and  EOTds,  deep.  »«MJwWJ 

water,  and  a  nesaun  ot  l.Hnlb.  per  aqBaia  fash  

applied,  what  H.P.  should  I  get  tion  a  flow  of 
from  one  outlet  ot  left,  per  minnt»,  fiaan  5  — '' 
left,  each  par  minuta,  aod  (nuu  10  outlets  of  li 
Conld  I  obtain  I.a»H.P.  per  10  honra  T    Or  d 

a  lank  of  water  do  I  reouire  to  obb  ' 

honra.  with  a  preaaure  of  1  Ion  to  the 

Cananjw 

[7911S.]— Oalonredaold.— I  am  nuking  anta 
meat  In  gold  na  carat;  but  QnduigitB  little  tosln 
have  diBolved  boihd  of  the  goka  off  arltb  a 
nitriQ and  aulphnric acid,  which  haaleft  ita_^ 
colour.    Hob  am  I  (a  get  thianff  wttbontllUagv 

And  what  is  the  callae  of  it  tamibff  that  coloitfl— F.  &fl 

SHie-l-LnbricatineFiatona:  Comot.— ^ 
e  beat  lubricant  fur  the  pirtooa  1— C.  D. 

_[7lti;.)-PubllBhlnff  UeohanicalSrawin. 
Would  any  noder  help  me  in  tlie  faUowiog  t  I  ha 
large  oJleoUon  of  mwtanical  drtwin ■-'-*  '  ^ 

mMaL  or  draw  them  on  wood,  which  1 

TbeaiieDf  plaleor  block  in  12in.  bf 

lequin  over  3M.    Inforamtion  ui  to  best  and  d 

[7ni&]-aameraLacidk.— I  dndahaassa 
lof  every  object,  so,  tberciore,  there's  no  diatia- 
fdtow ;  and  alau  ahould  like  a  little  further  la 
rm  th*  iwm  ntTinil  g1ii99H  which  1  apeak  of  On  t-,- 


'■  P.O., 


i"5 


n  aileaCion  of  # 


[7Ki9.].-The  Birth  of  the   1 

tharon^hly  nndnataiul  PnMtur'a  roaaO 

ot  Tune  and  Spaoe,"  ai  ngirda  the  birth  of  tk 

theproctHsof  Ihc  tiuufotuainal    And  boweoM^ 
a  change  hate  heea  ifradual  1    Ii     "" ""   '-----■—--" 
ayatem,  but  nothitig  beyond  ttiM 
answer  would  gteaUy  oDli^.-F. 
[taao.]— ByealB-ht.-Can  ai 

hiiiino™ri^I 

aeems  diaplacad,  for  the  is 

other  aide  of  the  way— of  omim  n 

doei  not  quite  coiodda  with  that  seen  by  the 

thus  blurring  the  object.  Very  irksnmedda.  TT.  ..^ 

tnBayatansdnneedasB,IcaaRBd  and  «rM)j| 

my  glasaaa,  thungh  not  for  long  at  a  ttau,  wtlMqH 

venienoo.    A  reoent  inqoinwai  to  eyealght  In  ths  '^ 

oculist,    l&is  I  have  dotie  at  aome  seat;  Mt| 
the  focal  length  of  a  lena   for 


cye-aflaetion  or  ol 
imd  hoped  to  get  elaaaes  at  dj 
should  enable  twu  ens  to  i 
£.  JC 

[7mi.]-Sp«akB  Before  tho  Byam--ltu 
timea  see  a  small  epeck  in  front  of  my  right  eye. 
vatcta-jabber  aod  feel  aailuua.  What  sin  thil 
maan  1~Biu  Siunr. 

[VKM.]  -L.B.S.O  S.~Cnu  I 


imcnly    kna 


darvf— A^  C    w*TT. 

[73213.] -Solution  for  Cleaning  BrM*.- 
■oioe  at  vuur  rvaden  klndlf  infiirmjiie  Dt  a  solatt 
cleaning  braa4<dE£iD^  of  coginu  E- 

rruH.l-Frintinff  Fraa^-OnM  aayia 
trsiTiBgnHaii  MM.aiiddi '—  ' 
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tiMBg  piais.  nit]' 
J.  U.,  kigtitaB. 
I— TiiBectls^  &n 


n  oblige  me  with  il  iccaat  upsn  oopy 
•  W-.  ndTertijed  in  Ho.  IITS.— F.  K. 
I-Imitatlon   Sook   or   Coral.r-C.n  an; 
to  mod,  to  aake  imitnliuii  of  rock  ur  oonl  (o 
I— IiOSarlthina.— Wonld  «nme  pnutialmn 

^  iikvtaafs,  cnnport  1  bava  to  fliul  the  mh  pow« 
rale  B7> :  "  ThE  lannthm  of  moT  power  of 
I  cqiiBl  la  the  product  ol  tha  logsriUim  at  th 
uid  the  index  denoting  the  power";  do,  pro 

Log.  S9  =  I-9»llB.l 


he  logarithm  of  35 
?<3aii«d,  Mtux,  by 
r  of  as  is  found 


ordiDnr^^  multipUcatiaa,  the 

... (o    ho    lS»a,3lS.2«,DSB.890. 

iical  hint!  Till  ho  aecepLAoIe.^^.  F.  "WRikB, 

— Bnftinelliiiff  81ata.~Ciin  ^aj  reidertoll 
a  numel  aUtc  T  Alw  the  proper  degree  of  heat 
'orbakina,  and  the  method  of  palitbiii«an«^ 

;  the  date.— EixaEL, 

.—  CaUrant  —  Sasrin     lotion.  —  An 

^Bd  lifftu  of  it  in  the  other,  and  hu  ordered  t*o 
■U.  Enerin"  to  be  applied  .to  each  pjn  niEhUj. 
Q.J  mcdni  or  chemiau  friend  kindly  t^ili  me  the 
sided  thereby,  as  ra^  wife  it  very  wenk  md 
ind  would  almost  fioaar  let  the  diaeaw  take  ita 
ui  he  operated  upon.— Anit  iocs. 


lac  two  boUen  on  their  getting 

ike  aonw  hints  how  to  i«i 
ai  thnc  li  no  taokle  abont  U 
new  btsoiA  tallnjr.    Bhoult 


m  alnady  built : 


a  bfMk''to  boiler"  irtien  ^^ : 
-"■ —  '-'»  pontion  on  lop  of  lor- 


— BaUoonB.— <^n  any  reader  oblige  with 
ore  fora  haUoan  bo  bemade  of  oalieo,  at  least  JOf  I 
ler  1    The  method  of  cutting  is  phndpaUf  re 


erbea "  !     la   it   an  iutusioo  or  a  deooetion  T— 

|— Blectro-Uotor.— I   hare  eonttructed  the 
Kribod  in  a  prttfioufl  nomber.    The  magneto  Are 

:ir  coirenl  nliil  panel.    Cuold  anyone  kindly 


Ihevbal 
ouldbapi 


Mt*  of  (team.  What  Tonic 
upleta  with  gauge,  Aa  t— Tosn. 
I— Iioeomotiva  SpewL^On  a  nilmwl  with 
•DsiaRgndleBt  UinniahoBtof  1  in  HO,  an  engine 
idof  IBfehloteimaintauu  an  average  ipeed  of  45 
ham.  What  avenge  ipeBd  ahonld  the  «ame 
ifataiB  with  the  nms  load  on  a  lisiDg  gradient 
1 1  ia  MB,  nBAoning  bi  each  eaw  that  a  6u-mile 
l>r  made  without  a  itopT— Srinii. 
I— Water  anpply.— A  eompanv  obtaining  its 
ID  tha  IiDwei  London  Tertiariee  flnds  (be  water 
lully  lowering.  Wliat  is  the  best  way  of  in- 
tba  aupplir  t  Supposing  a  Ksond  boring  to  be 
a  Hie  <i¥i«ting  abaft,  wju  thsra  be  a  larger  inflow 
rcB  tiat,  or  will  the  apparent  advantage  be  aen- 
T  a  iBliEtlaniof  rHatOj  t--B.  Kbit. 
l-OUantOK  Danloll  Battarlaa— What  li 
■ay  to  elean  a  few  ooppn  eyiinden  belonging  to 
Dinidl  btttloT.  Ltelegiaph  formt  They  ai* 
uldewith  a  kind  of  green  dirt.  When  dean 
dian«l  what  'rollage;  would  the  batu^ry  give, 
ioudle-powtirlamp  would  It  light  T—A  Puiiliu 

]~-Sb*arl>is  Strains. —Betolred:  a  simple 
Ubc  tt«  iGaarte  atiain  on  a  wtoagU-lmi 
k.dfua«lBr,wHliTin  lowa  of  Oat  anu.ioui 
-taalLnanna—lttan,  brtliL.Btl(nTeToliitloiu 
la.  Euc  for  *"^'"ff  ibuga  and  nmubsof 
Mb  In  a  Tnllay,  &»  dluulei  of  wulley  and 
fag  gimi.  &  than  any  book  pubUihed  m 
'bn  pnllara!— A.  B.  O. 

V-Tiltlncwltk  the  T0ot.-r'i  nun  wUh- 

Uaatiin  oi  oaiaa  bU   toe*  si   a  means, of 

■Ac^triasB  atflnniftDatable^iSeol^in 

It  pa.   Infonaatloau  U>hDw  tohotdlhepen, 

In  ol  the  writer,  with  other  lielptol  Uuti,  would 

rtby^HuDUH, 

hMagMMa    MmtMl.-What .  U.  ItagwlU 

bBttMd  aa-a  "  ■df-^abrieatlng,   itn  hiatSg 


iittending  indlambbcr  or  t 

'tteep  and  ttony  loads. — I 
[7MW.]— Photoarapha  on  Tin.— Can  anyo 
plain  the  procew  T  1  am  HcqnaiDted  with  dry.pUle 
graphy ;  but,  like  others.  Und  it  very  eipenii™ 
pbotoa.  I  mean  are  taken  on  coated  do.  Uken  and  U 
mubnutSveminntes.  Anrbinti  aa  to  eoatinir  tl 
ciipoEnre,  and  QDiahing  will  be  thankfully  toBrin  .  . . 
whether  materials  an  best  bought  ready  lor  uu  I— Dav- 


inth. 

dtsor 

m  Ihi 

be  viewed' 


light!  _  ., 

Tertical  rod;  but  And  this  a  vary  dtOeult  matter,  owii 
the  differenoe  ia  rolour  of  the  ihadowa     "  ' 
frame,  holding  tlB!iae  paper  with  a  g 

centre ;  but  am  not  sure  whether  I  get 

not.  Have  the  distances  of  light  to  be  adjuslrd  unt 
greiwo  ipot  disappBati  T  Howmust  thii  r"-  ■-- -  - 
At  right  angles  through  the  ligh^,  or  at  aii  acuvaot 
between  the  light  and  iB-per  T  What  candle-power  ihou 
Q.n  cirdinary  fish-tail  gas<bumer  give  (  la  my  opinion 
cdoUegivesB  more  concenlrtftca  light  than  gas-i.e., 
more  light  for  a  giv^n  volume  of  dame.  In  this  eortect  r 
Ijon  anyone  efptain  the  proh&bltr  reason  why  ganli^kt :' 
so  iojuriouj  to  the  eyci  I  My  eyes  are  all  right  in  U 
'■'—' the  ertccta  of  gaslight  about  Iheendi 


ight  doet 


I  Bud.  howe 


res.    Yet  I  he 


e  light.    U  U 


.      .       .    thodis- 

uncuve  numoer  sou  Class  of  the  L.  and  S.W.K.  1( 
wUch  broke  dawn  so  badly  at  Surbttoa  «i  the  attemi 
of  Augnstuth,  while  takini;  down  the  3.10  train  fi 
WaUrloo  bi  Guildford  I  lUvu  the  L.  and  B.W.II. 
span  tooos.  at  Claphnm  or  Coombo  and  Maiden,  or  e 
BurbltonitMlf  <aU  three  stations  are  janotianij  in  caM.  .. 
iy  breakdown  Dcounjng !    Is  it  true  that  No.  GI  [fiont- 


t7«45.1— L.  aadN  W,  I.ooomotlvei.-Tn< 


,  sketch  with  principal  dimensions  I— LuconoTivB. 
[7»lii.]-8ol«noid.-WiU  anyon..  kindly  infoi 


vlu  aa  possible,  leqEiired ! 


E.B. 

H*4«.l-Prelifatoric  1 
please  eiplain  how  geology 
found  in  stalagmilen  are  tl 


about  Sin.— Cdi 


—  W.ll    "Oeoloflsti 


r  ought  the  bobbin  to  be,  and  hi 


iin.,parll.    __  ^      , 

much  and  what  tfuuga  wire  should  I  require  I-Coi 
[!aiM,1^0Id   BBtteriea.  -  I   have  bought 

-'-'-—■  batteriw.    The  earboa  and  tmc  pUl 

irruded  with  miTieral  depwit.      Will 


cond-hand  ba 


very  mush  eanuded  with  miTieral  depwit. 

to  make  theiD  fit  fur  worki^.-Q^B.™"      *""  """ ""  '^ 

ITWSI.]-NoiayiWBtor-Tap.-Wm    son.,  rosde 

say  what  ia  the  CAOte  t    At  tunes  there  is  a  loud  Tuu.iea 

There  is  no  steady-pin  on  valve  of  lap.    Kindly  eniliii 
cauaenndremedj-.-D.  W.  B. 

pM5».l-Dip.-r  tbank  "F.R.A.8."  for  hia  imily  (i 
qucs?  JiOSJ  nbuut  moooriee.  I  do  not  undarstaod  nan 
the  dip  ia  so  lai^.  roung,  in  his  "  Oenenl  Axtronoiay.' 
paga  W,  giVM  apptrnrimaCe  formula  as  dip  in  miDutet  ol 
an  =  ,/heighI  in  feet,  which  wonld.  for  3inft.  |nal»  it 
leB  than  1".  WiU  "  y.R.A.S."  kindly  aay  how  the  dip; 
loWfil'liohUinedl-Cn.  OaairT. 

[«!53.]-Ohemioal  Action  in  Batterr.-Will 
any  reader  kindly  lEiform  too  of  the  prociae  chemical 
aeUoowhioh  takes  place  m  abatteryoomposedof  —  ^"'  ' 
line,  grorhite,  and  ordinary  aea-walei!— J.  8. 
Fenang  Toundrj-, 

[1Kit.]-Btitlnn   of  TeUow;  lCetal.~Can  any 
reader  inform  me  of  any  alloy  of  copper  or  other  metals 
closely  resembling  spring  steel  for  elaitioityl    I  wish  to 
make  some  springs  of  yeUuw  metal.— J.  S.Dfiowv,PBn] 
Foundry. 

[7na6.]  -Zlno  In  Fowdar.—Wm  any  nader  infi 


I7IH18.1— Small  Dynamo.- To   Ma.   Bottosi.- I 
wlah  to  constnct  a  small  dynamo,  having  an  armatore 

ym  for  a  maneto  la  your  book  on'  "  Electrical  iTuln- 
msnt-maklng^'  p.  99,  1  <S;  but  I  want  to  tob- 
itjtotB  eleotro-magnati  for  th*  pcnaaDOit  ileel  magnst. 
ai  directed  by  yon  in  ynnr  book.  Fleaas  U31  the  best  type 
of  fletda,  with  dlnwntluos  and  quantity  of  wire  to  wind 
theBmel  I  want  it  to  light  1  or  1  nnaU  iBcaadeKent 
lanpt.  Bhonld  the  magnet  ooils  be  connected  in  shnnt 
with  the  broshea.  and  what  E.U.F.  am  I  likely  to  get' 
bonioanulla  micbinel    What  advanlage  dol^ietbfl 


telXbU: 


I   ruogh    ikEtch   would  oblige.— CoireTist  i 


Xi^ptune,  and  I  should  like  them  to  be  named  in  their 
respective  Older  of  diHloultyl  *.  Is  Hyperion  more 
diiScult  to  see  than  Mimas  I  S.  In  a  <in.  rebaotor  power- 
ful enough  to  thov  a  vry  smidi  diae  to  Neptune—La.,  an 
that  it  eould  be  delected  (lom  a  gtsi  T  t.  Wlial  an  the 
highest  powim  that  can  bo  applied  to  the  great  Liek 
refractor  and  Lord  Ro™?'i  great  [8(1.)  raBfliitor  respect- 
ively under  tho  moat  tavounibla  circumstuncea  l-A.ST 

fTMM.l-Stoam  OolL— Can  any  of  our  nnden 
assist  me  with  the  fallowing  f  I  have  a  coll  to  make  for 
eibnust  steam  to  pan  tbiough,  to  be  made  of  Blin. 
wrOBghttube,  latubei  4(t.  ain.  long,  the  ends  of  which 
are  to  ba  biased  in.  Ends  an  made  of  flat  itoa,  iin. 
thick,  turned  on  the  edges,  and  driven  tight  into  tha  tube 
and  burred  over  so  they  cannot  drop  out  by  the  >i4iat1' 
sion  of  the  tube  when  heated.  What  I  want  to  ^owijl 
the  be*  way  to  brasothem  in,  what  sort  of  b«M.ivha( 
kind  of  ore,  and  whether  they  should  be  dipped  into 


I— yiol  d' Amour 


whiob  are  six  steel  strincs  in  unison,  which  are  pla^d 
with  a  bow  after  the  fashion  of  the  viola,  and  th* 
beautiful  tones  which  are  produced."  I  ihonldbeverr 
glail  ta  have  more  inrormatlon  about  this  instnuneati  and 
possibly  it  may  be  interesting  to  others ;  at  all  enaits  It 
will  prove  a  diveraion  to  sume  oC  the  nwCten  we  have  had 
under  diseussiDn  In  Doi  paper  lately.— E.  O,  P. 

L79M0.]— HydroBtatla  ProUem.— Aa  my  nuerr 
with  regard  la  solidity  of  iphere  hai  been  lo  thonnighlj 
answtied  by  kind  oarmpandeata,  I  ihould  like  to  ask 
another  that  haa  been  puaaling  me,  vU. :  'What  ph^ical 


™u.,.I*E.'"L 

and  the  o'ther  ia  aupcrfluoua   apnarentlv.     If  it  were 
worked  out  byan  ciample,  it  would  greatly  oblige. -Ch. 

(72MI.]— Beotiflcatlon  of  Blllptio  Oiblta~In 

Kniirl^gf  for  this  month,  Mr.    Oora  has  gii-ea  gome 

paKindai 


•37; 


icns  of  the 
'IlipK' 


^  thr:  oblique  seetioa 


the  observed  place  of  the  primary  star,  and  other  delaihi 
reapecUng  the  real  ellipst."  Tiis  is  quite  Intelliglhle ; 
but  can  any  of  our  reader*  give  the  method  of  rectiflca- 
tion.  I  have  selected  the  apparent  arUt  of  th*  rssui  of 
Birius  as  being  a  notable  eiample.    By  the  war,  a  point 


Id  have  expected  these  to  have 


y  the  synodic  motion  of 


light 
If  The 


BlaoUlo  CooklnK.— Stata  Chemut  Dr.  ChailM 
W.  Drew  aod  Edward  B.  Fruoia  gBTS  an  intsrcat- 
iog  eibibUuni  at  bealiag  and  oooUng  bj  elealiid^ 
in  Hiunaapolii  lait  waak,  irtiiiA  WM  attaaded  n- 
qnita  a  nnmber  of  k>cal  ulaiitiiolaiu.  Tha  hmUhmi 
of  heatine  water  (or  (towinK  and  boilinB  Wsni 
putieularl;  noticed  b;  tha  uHwtatort,  u  w«U  aa  tke 

for  beating  purpose*  aboa.    Dr.  Draw  plaosd 

ce  of  cardboard  ovar  Hie  ^Mrtore  at  this  top  of 
and  by  applving  tu  "" — — '"  "" 
re  WIU  fouQd  to  nad 


lOfr.wkilo 

„ jUieUtart 

outflt,  loaMd  tha  nanorj  to 


_    ..,    _ '  the,  f<Aai 

.  Whiefa  of  the  fuUowInc  ritill'ttt  — 

lasoDpa  sad  the  hlglwat  niwc*  ta 

a-t^,-!. .—  t.i-[-^  HliflhM.  Mill,  .  ■ " -sL,-— 

laleUites  of  Unaa%  and  tha  MtaUili  etil  ajipUaiwea— .KmIHm/  Sttitit  (N.T>)' 


that  of  the  toaatlng  nppaiatat,  iriuek  li  Uie  Matt 

invoDtod irtlcla ol  tb»a.'-^ ' ^ 

320?.     Tha  1     " ' 

ritk  Uia  indinaiT  ■itOBin  nfftaM  ^ta  [torta  Tarj 
itialaaton',  the  aaating  ovaa,  howaw,  iwriliig  to 
*  tha  IwM  periacCed  anangonMit.  Sooie  hutMr 
tabemkdalo  M*nl  poitiou  ci  tha 
Ffaidit  will  make  Ae«  <rf  mnmU  aas 
for  Iha  SW0tal  pvptwaa  jUmM.  .  Pi|>fit|,  bm 
jMD.bMd  la_uSnL  DrnrnJl       •    -    '^■ 


£tS 


BNOLXSH  ICROHANIO  AND  WOBLD  OF  BCTEBNOB :    Ho.  1827. 


CHESS. 

eamratmloatiom   for  tiili   d^urtmaDt   moBt  be 
"    "  T.  Piuoi,  EaalUde,  Yiici,  I^ms  Begig, 

PEOBLEK  MCCXVIL— Bt  W.  T.  Piiboe. 


I.  P.QS[l!]l),  ftc. 

9.  St-Ql(iib),fto. 


1.  B  Ukn  Kt,  An. 

1.  Et.Uk»F(cb|.  Ac 
S.  B  tiLka  a,  tic. 
3.  B-K  T  Ac 
1.  O-K  1  (cb),  &c 


1.  Q.aitS(dJ. 
i  Q  Ulin  St.  Ac 

(a)  1.  a-KE  8.40.(61. 


1.  a-Ri«)to.  (.. 


[r)l.  a-KT[J). 
Id)  1.  K-K8  1.). 


uoncEa  TO  coaEBSPOSDENra. 

ConsicT  HlutioDi  to  1114  by  F.  A.  B.,  Sbefflsid,  bdi 
J.  Kintruclt ;  to  1S13  bj  F.  A,  K 
J.  F.  Tii'Loa.— Tbuiki  forprobloD.    Vcfj  ■ocepdible 
R  A.  E.— The  Solnlioo  TouiTier  will  bspii 


At  pratiH.  Dine  ha™ . 
wilt  pliMure.    The  en 


H.  Hi!" 


-In  121S,  If  t.  ■^-- 

— Unfortnnitelr,  ii 
--  ■  -bJi  j.<i-KB( 


r  pmblflm  n 


W.Mi^ 

■oltedtboi:  1.  Q-B' 

Tb  ue  only  wilting  for  one  more  tatxy  to  nuke  tbe 
liiiaib>T  in  the  twa-BuiTe  dlnot  TDurner  (A)  oomplete  | 

Touroer.         


Tub  entire  srea  of  tbe  Canadian  Domiiuan  U 
compoUii  at  'i,4JO,2.i7  square  miles.  Dr.  Q.  M. 
DawBon  calculates  that  an  oroa  of  !>54.000  square 
miles  of  the  ooutinent  alone,  exclngive  of  inhoapit- 
able  detached  Arctic  portions,  is  for  all  pnubral 
purposes  entirely  unknown,  or  batwoen  one-third 
uid  one-fourth  of  the  whole. 

A  Univeraal  Oement.— A  cement  of  universal 
adaptation,  thalis  re»ilily  and  perraaneatly  adhOHVe 

to  its  realisation  Ftof.  Alei.  Winrholl  ap^eon  to 
liavs  suGcessfulty  directed  his  skill  as  achemut.  His 
method  is  to  take  two  ounces  of  clear  gum  axabic. 
one  and  a  haU  ounces  of  fine  starch,  and  one-half 
ouncB  of  white  sugar,  the  gum  being  than  pal lorised 
and  disBolied  in  the  same  quantity  of  water  aa  is 
eonuaooly  employed  in  laundry  operationa  fur  the 
quantity  of  atarch  indicated,  and  both  starch  and 
Bu^  are  dinolved  in  the  gum  solution,  the  miiture 
beuio  now  suspended  in  a  vesaet  in  boiling  water 
until  the  aloroh  becomea  clear.  The  cement  should 
be  as  thick  aa  tor,  and  remain  so.  prevention  fiam 
epoiting  being  insured  by  dropping  ina  lump  of  gum 
camphor  or  a  little  oil  of  dovea  or  saanfraa.     This 

bold  immovably  to  glazed  surhcea.  will  repair 
brokan  rocks,  mlnonus,  and  fossils,  and  baa  io- 
'  ptotiona    in     the     mechanical    and 


ANSWERS  TO  CORKESPOSDEHTB 


i/^Eaau»liBaHAiia,S3S,  Siriiiul,  W.O. 

HINTS  TO  OOBRBSPOKDHNTB. 
1.  Wrltaoa  onesidaoftfaflpapflrDaly.andpiit  drawing* 
loT  mutntjoni  on  ■epuote  pisan  of  papv.  9.  Pot  tJUet 
M  queriea,  and  wbim  sniwering  gnanga  pot  the  ntmboi 

u  wdl  la  the  Utlas  ol  the  qno^—  ■ ••'-^  *•■ "-- 

nfer.    S.  Ho  obsise  Is  mads  fta  I 
aiqiUea.    1.  Ui&a 


liuatliia  Mtn  qncriM, 
■  oakliw  fill  adiiii— !■  iii 

•,01  nan  toola  at  Mb«r 


n  aiding  for  edocatioiM]  or  sdeiitifio  Lnfon 
a««d  t&ongh  the  poaL  «.  Lsttan  «iit  ti 
mta,  nndis  mcer  to  Uie  Edi 


now  doToMd  to  lltteiB,  qnerlei,  and  n 
Sw  gaoaal  good,  and  It  i«  DM  hir  to  Mr 
Bona  andi  ai  an  Indioatad  aboTa.  wUel 


of*^ 


nafoUowlng  ore  the  Inl 
to  Wedne^ar  naDlng, 

J.  D.-O. 


fTiifrffaTa,  ^B.,  at  Isttetv  to  hsnd  ni 


).-0.  N.  B.-J.  Eppa  and  Co.-C.  H.  ■Wingflald. 
MMon.-W.T.Ke™,-e»liw.-Am!ileur.^.  W 


above.    We  cannot  ^vc  oddnsaej  of  corrCHpondeDt 

aslt  for  tliat  cooAcnt.  If  4d  oddrcsn  is  wanted  it  iihoulr 
be  advettijed  for  ^  but  in  the  poas  in  qu<iHtion  it  mtgb 
Povly  be  found,  we  imn^ne,  by  refej«ai»  to  the  Dine 
tory.  Wltther  it  dan  or  not  wc  do  ool  give  juldreaaee. , 
—1,,  O,  (Any  bixikadler  will  supply  you  with  a  liit  ol 
astrooonucul  wurka—  Mr.  Wwloy,  of  Esjei-street. 
Stnnd.  for  tagtaccc.  But  why  not  look  thnmgb  the 
back  voliooM,  and  Dhuow  tor  youniiK  T)  — Lbvbbob, 
lOet  Watt'a  work  on  "c!oap  Ilbikinf,"  fimn  Cmabr 
Lockvnnd  and  Sun,  and  look  up  the  bick  voLumn  for 

apedol  infonnation.  which  m^j  -  --  ' 

work.)— Itunis  Hood.    IPIesbb. ,. 

mnnot  give  recipes  for  dyeing  grny  hair  and  maklDg 
blacking  for  ahoin  in  evary  numbo'.  Let  the  gny  hoira 
aJooe :  no  one  of  sense  thinks  tham  uiy  debiment  nr— 

adaya,  and  aa  to  the  blacking,  yi ' —  '■  -"-  - 

than  you  can  make  it  in  amalTaa 
[Wa  oanool  pretood  to  '      ' 


ighutering,  bees 


whleh  are  the  best  bi 


Chrougn  onr  back  nunLbors.  Out  opimon  of  Prof. 
Lodgers  views  is  that  t^ey  are  certoiuly  worthy  of 
atWctian.  He  la  a  dlstin^^ulibcd  student,  and  known 
qnite  as  much  about  electricity  aa  anybody  else  dnea-l 
— AxiioiB  Das.  (Why  not  app«l  to  the  makan  ol 
your' gas-engine  for  informatiDnT  or  sail  En  someCFOe 
who  uDdentands  thit  make  to  eKomina  tt  I  A  goa- 
enghia  moat  of  naeasaHy  get  hot  unless  k^  cool  with 
wMer  or  annetUng  elaal—JOBn  Allibob.  (Iheie  is 
no  frouUa  about  it,  and  tot  Uttla  to  explain.  A  neodle 
is  attaohad  to  one  and  of  an  daoliio  dicoit,  either 
batten  or  ooll,  and  tha  othv  oondiutat  i>  ap^ied  just 
ova  the  part  irtWD  the  needla  ia  pnased  undn  the  root 
of  the  hair.  A  small  spark  psnaa,  and  the  nwt  ia 
dsstnirad.  It  la  a  tadiona  operation:  bat  the  moat 
Ian  utiola  on  the  auMect 
]  aorgeon  to  St.  John'a  Qoapital, 
mno.  iiM.nuT.  m,  .BSa.J-Wi.K.ino  Mis.  (S™  Ihi> 
srticln  now  appealing  In  series  on  "  TelepbauHi.*'  and 

IficBiHic  tjilepbone,  but  it  would  not  be  wise  to  de- 

Speodon  lt«  oanulictBre  foralivinr.)— C.  T.  Ciplii. 
[All  the  iEformaUon  wa  have  about  the  B«uid  o-ll  was 
vol  la  tha  artlole  teteimd  to.  Tha  ahnimia-aoid  odl 
p^iapa  tha  beat  to  nae  f  or  lighting  poipoaaa,  mileia 
thahMtoyeaobekept  wban  it*  emanadona  will  not 
baoffeulTe— thennsathaBunaan.  But  sea  tndloes.) — 
I-mtcnov.  IDoa't  make  a  "  ayllodei  tuna."  Mskaa 
ITlmshuiat,  fur  which  sea  Inmcra ;  hot  you  wSl  Snd 
them  all  in  back  vuIuiaea.)—W.I,.  {Wedonotsoppoic 
you  will  find  much  to  ''  enhten  "  you  about  squaring 

one  ^ving  the  aiaas  of 
"ocket-book,*'  for   in- 

..    «  iodei  whioh  will  be 

Qlishcd  with  the  Ihiid  nnmbB  of  this  ToluBM.    No 

U  lOhasqaeBtly  miaaT  In  book 

's  "  £!ectiioity,"  ask  Ifeaoa.  B. 

■  -     dor     -■       * - 

- --    ,_-_)ab 

want  tho  truaa  T  '^Eoa*'  has  hud  kCveial  letters  about 
truaden.  aud  we  do  not  pretend  to  know  which  yon 
mean ;  hut  you  can  see  tha  Tulumei  at  the  British 
Uuseum  or  the  Patent  Office  Libnur.  uid  ii«arch  for 
yonisal/,)— O.  (We  know  enough  of  Mr.  Wenham  to 
be  aora  that  the  matten  you  diaimai  have  not  been  lort 
sl^tt  of,  and  waahrinlcDDmttealogicaldiBaUBsiollri.)— 
J.  f.  C.  (Ptnse  K»  textboota.  We  only  con  tor 
mathamatiral  pnttdeina  a  little  out  td  the  common,  and 
three  VST  otdtoan' -"  -* — "■  -■■- 


li  for  naJ-A 


nothing  we  published  hut  week  which  should  xods 
us  to  print  your  lattar,  and  see  no  useful  end  to 
served  by  It.    Matters  of  Mu/ ore  beyond  "TbaWcs 


Uore    Proot— Tha  late   Bdttor  of  nt 

ClKlnpriblc  ailla  rifduM  lk«a  u  Bs  ttrlni  ■nll'^ 


a- 


CHABaXS  lOB  ASTEBTisnra. 

rival  Pw  UnnUiiuaB  rrn  ablUtafl    «r  tbi  im  III  iM 


TKBKS    OF    SUBSCKIPTieX. 


MpbUi>ri*SkiriHd'l?^Hhi  nbHripSms  bi  Uw  OalMSM 
bf  ^^IHtOLini  MKCtUHtC,  M  Uh  laU  sT  ■  Jtla.  ISi.  iriV 

Maw  wh  iMMSSiM  ■rlia  tOi  amtw  tm  [Mint  aB»  (ha  «a^^ 


liiMb!u?<tUcli  an  li.  hcI^  it  fta  Irtt,  ttt,] 


XOTICX    TO    SIBSCRIiratS. 


HoUowst'b  Ointment  and  PIUb  u.niwpri* 


ova    SXCHAHOX    COLUKa. 

/of  Sxehaitf  Ifatii 
imf  id,  for  sDsvy  ii 

Wanted,  flnt-dasa  hslf-plate  Ccmern,  must  be  ehesa 
Ift.  8in.  Iron  IiBttiB,  ^  '^^-  bcck.™r,  slida-nj 
BichsnEe  large  quantity  Files.  1)  Tubs  BTpinte 
Avpa'  Fatant  Induotorlam.  sin.  ■park,  dIviM 
I*ige  Planer  Vlos;   Spira,  Sails,  4«.,  fm  tgat: 

aiagle-barrd  Braaoh-IaKdeT  and  twenty  Ball  Ort 
Wanted.  Breechloadins  Quo  in  cichangc  for  unati^ 
Wanted  to  elchange.  lurge  Bnui  Side  Drom-.M 

Iron  Println»  Press.  Type,  &c.  Demon  Can* 
Eiohann  Seven  Tola,  of  "Kechanical  WorMJ 
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Ohkpter  XXIH.— Tha  Stem, 
-eating  Tith  the  stem,  the  same  or<]or 
■ill  bo  followed  as  in  the  account  of  the 

De&oitioa,    Morphology,    UiBtoIogf, 
ology. 

Dfjinillon.—Th^  sbam  is  tho  BBOonding 
n  of  the  axis  of  the  .plant,  originating 
k  bud  (the  plumule  of  the  embrvo,  to 
with),  and  tearing  lateral  organa  (buds, 
1.  &a.) 

technical  name,  caulome  {cauiig,  stem), 
lied  to  any  stem  or  brBiich.    AH  oar 


in^sys. 


mgninio  plants  have  at^ins,  and  are 
torie  Cormophjtos  or  Axopbytea ;  •:[>^|id£ 
laa),  trunk;  firrov  (pfiuton),  plaot. 
r  ol  .tho  lower  Ciyptigamia,  moulda, 
'eeda,  &c.,  do  not  preaeat  any  diatinctioii 
len  A  central  axia  and  lateral  append- 
When  tho  body  of  a  plant  does  not 
Dt  this' distinction  it  is  called  a  thallus, 
be  plant  aThaUophyte.  H-Xkoi  (thaUoa), 
mg  shoot. 

ifarphology. — ^Steme  have  throe 
OS — the  leaf- scale — the  leaf — tho  bract 
n.    See  Chapter  VT. 

Hie  leaf-«calo  region  is  subterranean, 
the  intemodea  not  developed,  and  the 


T,fPj6. 


ihyllary  leaves  it  carries  are  colourless. 
Iiief  forma  are  the  bulb^tho  conn — the 
r — the  rhizome. 
«  bulb  (Chapter    VI.)    ia  a  permanent 

with  a  short,  central  axis,  and  many 
lapping  scales.  The  order  Liliaoeto  is 
;reat  bolb-bearing  order. 

oorm  (Fig.  2To)  baa  a  thick,  large, 
ntl  axis,  and  only  one  layer  of  scales, 
mi  bears  bnds  only  at  one  point.  The 
tta  is  a  familiar  example.  ia/i/ii>c 
moa),  trunk. 

tuber,  as  in  the  potato,  is  a  thickened, 
iy,  underground  branch,  with  very 
Dentory  scales ,  in  whose  aiila  are 
luit  bmls— the  eyes. 

riuzome  (Fie.  276)  or  rootstock  is  a 
waion,  nsofllly  horizontal,  of  oorma 
icg  a  long  root-like  stem,  with  leaf- 
s.  and  aen&urup  into  the  air  herbaceous 
S  asmnDy.  ihe  Ferns  and  Solomon's 
[Uliaoeej  famish  examples. 

lib  ZiH^v*.  ism. 


Qi)  Leaf -region.  This  may  be  herbaceous, 
shrubby,  woody ;  and  it,  or  parts  of  it,  may 
be  motufied  into  apines  or  thorns  (Chapter 
XV.}  or  tendrils  {VTI.}.  The  moat  ronmrk- 
abie  modification  of  thia  repon  of  tho  stem 
is  that  met  with  in  the  Butcher's  Broom 
[Liliacece],  Fig.  277.    Each  branch  in  this 


T„^1- 


Slant  is  flat,  expanded,  leaf-like,  is  pto- 
uced  in  the  axil  of  the  scale-like  true  leaf. 
bears  the  flower  on  its  upper  surface,  and  ia 
called  a  phylloolode.  f  uXXov  (phullon),  leaf ; 
K\a£ui'  (kladoa),  branch. 

The  methods  of  branching  or  ramificatioii 
of  stems  was  conaidered  at  length  in 
Chapter  XIV.,  iShen  the  history  of  the 
branching  of  plant-organs  generally  was 
coDsiderea. 

The  branching  of  the  stem  is  intimately 
related  to  the  position  of  its  buds.  Theae 
are  generally  axilloi^.  The  bad  terminating 
any  caulome  iitemiiiial.  AdvQ^tiousbuds 
are  those  that  occur  neither  in^o  axils  of 
leaves  oc  branches,  nor  at  "^e  ends  of 
caulomes.  ' 

The  arrangement  of  the  young  loaves  in 
the  leaf-buoB  is  colled  Vernation.  V't, 
spriag.  Two  things  have  tfl  be  conaiderad— 
the  manner  in  which  the  individual  leaves 
ore  folded ;  the  arrangement  of  the  leaves  in 
relation  one  to  another. 

The  individual  leaves  are  eilhei  flat,  plain, 
unfolded  or  folded,  or  rolled. 


Folded  leaves  are  conduplicate  when  the 
two  lateral  halves  are  folded  face  to  face,  as 
in  the  Oak  [CupuUferEo] ;  replicate  when  the 
apex  of  the  leaf  is  folded  down  towards  the 
base,  na  in  the  Tulip-tree;  plicate,  folded 
like  a  fan,  as  in  tho  Beech  [CupuliferutO- 

Boiled  leaves  are  convolute,  rolled  from 
side  to  aide  map-faahion,  as  in  the  Cherry 
[Bosoceic] ;  circinatc,  rolled  from  apex  to 
base,  as  in  ferns ;  involute  when  both 
margins  are  roiled  in  towards  the  midrib,  as 
in  the  Apple  [Hosacew];  revolute.  when 
both  margma  aio  rolled  outwarda,  aa  in  tho 

The  two  chief  terms  in  respect  to  general 
an-angement  are  imbricate,  when  tho  margins 
□veriap;  and  malvat«  when  the  margins  simply 
meet.  Both  these  terms  have  been  explained 
and  illuatrated  in  our  fiower-wurk. 

TiBUi  Of  VKENiTlOSS. 

s  fFtftt  Plane. 

/VBrtiooUy.       Conduplicate.  Oak. 

Folded  \  HoruoDfolly.  Itedinate.  Tulip- 

\  tree, 

Glieny, 
Foro. 

Rortcl! 
FopUr. 


Fan-fsihion.  PlioitB. 

L&terally.       Coarolate. 

Vartjcally.      Ciroinate. 


Eolled.  i  MttTgim  in.     Involute, 
[  Ktu-gios  out.  Hevalule. 
meial  ar-  I  Ovomppiiig.  tmbrir'ate. 
Meetmg.         f-i— 


angcment.   | 


Valvate. 


ConJu;i/ira,  I  double;  redino,  I  bend  back; 
y)I(CO,  I  fold ;  amwoiufo,  1  roll  round :  ciTciao, 
I  make  round  ;  incolulo,  I  infold ;  renolulai, 
rolled  back ;  imbrex,  a  tile ;  vatva,  a  folding- 

(:;i  Hialo/ogy.  —  A  Caulome  begins  oB 
meiistem.  Thia  differentiates  oil  into  the 
three  I'egiona  already  described — ^dermatogen, 
periblam,  plerome.  Tha  dermatogen  forms 
the  cuticle  c  and  epidermis,  ep,  eji  (Fig. 
271*,)  The  periblem  forms  the  cortical 
parenchyma  pc  in  a  herbaceous  stem.  The 
plerome  forms  the  fibro-yascular  bundles. 

These  last  consist  of  xylem  and  phloem, . 
generally  collatflral,  and  with  the  sylem, 
xu'.  xy",  nearer  the  axis  of  the  stem ;  the 
phloem,  ph;  pji,  nearer  the  epidermis. 

The  xylem  consists  of  xylem  parenchyma 
[ccllalar),  not  always  present;  wood-fibres, 

',  voasds.  (See  also  Pig.  259.)  The  phloem 
"         parenchyiaia    {pp.    •- 


The  first    and  t 


the  phloe 


n 


ENQUBH  mOHAWTO  &ND  WORLD  OV  BdENGB:   No.  1328. 


Sbpt.  5,  1890. 


oonatitueDts  form  the  soft  bast,  the  second- 
i.o.,  the  liber- fibres— forma  the  hard  bast. 

In  Uonoootyladons,  the  fibro-Tosoular 
bundles  developed  from  the  cells  of  the 
plerome  are  wholly  turned  into  xjlem  and 
phloem,  are  therefore  incapable  of  further 
KTowth,  and  are  called  closea.  In  Dicotyle- 
aonoua  stems,  some  of  the  plerome  cells  re- 
main oellular,  forming  the  cambinm,  efr, 
Fig.  278.  Hence  the  oundle  is  capable  of 
further  growth,  and  is  open. 

In  Fig.  2T9,  A  is  a  truiverse,  B  a  rertioal, 
seotian  of  a  Monocotyledonous  stem.    The 


closed  fibro-vaecutar  bundles  lie  isolated  ii 
a  mass  of  fundamental  tissue,  p,p,  B ;  lo  are 
wood-oells ;  »  v,  spiral  Tessels ;  a,  reticulate 
Tessels — all  three  xylem  elements;  ip,  Tosa 
propria;  I,  liber-fibres — both  belonging  to 
thejthloem. 

The  bundles  can  all  be  traced  into  the 
leaves  above,  and  therefore  are  "common" 
bundles— i.e.,  common  to  bothstem  ondleof. 
Below  thej  turn  outwards,  towards  the  cir- 
cumference of  the  stem,  and  unite  with  one 
another  to  form  a  fibrous  network  separatiDr 
the  cortical  parenchTma  from  the  centr^ 
fibrous  region  of  the  stem. 

As  the  bundles  are  closed  the  stems  of 
Uonocotfledons  do  not  generallj  increase 
in  diameter.  The  cortex  does  not  develop 
into  bark. 

In  Dicotyledons  'Fig.  278),  the  bundles 
are  not  isolated ;  they  are  open, onlysome  of 
them  are  common,  and  they  do  not  unite 
below  in  a  fibrous  network  ;  the  stem  does 
increase  in  diameter,  and  there  is  a  true  bark 
if  the  plant  is  a  shrub  or  tree. 

In  a  youne  herbaceous  stem  of  a  Dicoty- 
ledon, we  have,  from  without  invrards, 
cuticle ;  epidermis  ;  cortical  parenchyma ; 
bundles  each  of  phloem,  cambium,  xylem ; 
parenchyma ;  persistent  parenchyma,  whicti 
m  the  centre  is  the  pith  or  medulla,  and 
between    the  bundles  is  the  medullary  rays 

If  the  plant  is  longer-lived  than  one  year, 
a  new  mass  of  xylem  is  developed  from  the 
cambium  cells  on  the  inner  side  of  c  Z>',  and 
anew  mass  of  phloem,  also  from  the  cam- 
bium cells  is  developed,  but  on  the  outer 
side  of  eb'.  And  this  process  is  repeated 
annually. 

Hence  the  xylem  or  wood  grows  outwards 
by  the  formation  of  a  fresh  nng  each  year. 
And  this  growth  is  sometimes  called  exogen- 
ous.    (C»  (exoj  on  the  oufsido. 

In  woody  plants  there  is  formed  on  the 
outside  bark,  and  this,  when  fully  formed, 
presents  three  layers.  The  inner,  endopldi 
IS  of  liber-fibres  and  sieve-tubes.  It  <x 
spends  with  the  phloem  portion  of  the  fibro- 
Tosonlar  bundles.   The  middle,  mesophloem, 


is  mainly  cellular,  and  corresponds  with 
part  oi  pc,  the  cortical  parenchyma.  The 
outer,  epiphloem,  is  of  cork,  the  suberous 
layer  {mber,  cork)  and  replaces  the  epidermis 
ep. 

Cork  or  periderm  is  developed  from  a 
spedal  meristem  in  the  cortical  parenchyma, 
called  phellogen.    ^tXXoc  (phellos),  cork. 

In  a  Dicotyledonous  tree,  therefore,  we 
have,  from  within  outwards,  medulla  or 
pith  («,  Fig.  280),  the  medullary  sheath  d,  of 
spiral  vessels,  forming  with  b  the  pitted 
vessels,  and  e  the  wood-fibres,  tho  wood;  f 
the  cambium  layers  of  endophloem,  g, 
mesophloem,  h  epiphloem,  >  medullary  rays. 

In  older  trees  Ute  inner,  older,  hardoi 
wood  is  called  the  duramen  (durui,  hard], 
and  the  outer;  younger,  softer  wood  the 
alburnum  {albua,  white). 

(3]  Physiology.  The  chief  general  functions 
of  the  stem  are  {a)  to  support  tho  leaves  and 
flowers,  \b)  to  carry  gases  and  liquids,  (c)  to 
store  up  secretions. 

The  stem  carries  the  leaves  and  flowers. 


and  enables  these  organs  to  be  freely  i 
posed  to  light  and  air.  In  connectiau 
this  fuQcticn,  it  must  be  notod  that  it 
plants  the  youne,  growing  shoots  circumnu- 
tata — i.e.,  taey  bead  to  one  side,  and  travel 
slowly  ronnd  to  all  points  of  the  compass. 
This  very  general  movement  is  only 
easily  observable  in  the  cases  of  climbing 
plants,  such  as  the  hop.  The  cause  of  '''"~ 
movement  is  inequality  of  growth 
different  sides  of  the  stem,  the  longitudinal 
line  of  ^«ater  growth  shifting  round  the 
stem,  ^e  movementa  of  tendrils  (see 
Chapter  Vli.)  are  a  special  case  of  this  cir- 

imuutation. 

In  conneotiou  with  these  movements  of 
stems,  it  should  be  noted  that  stems 
negatively  geotropic,  and  their  growth,  if  they 
lie  on  the  grounii,  is,  as  a  rule,  greator  on 
the  side  next  the  earth,  so  that  they  turn 
upwards.  Further,  most  caulomes  bend 
towards  the  sunlight.  This  is  due  to  the 
fact  that  growth  is  greater  on  the  darker 
side.  Light  does  not  help,  but,  in  point  of 
fact,  retards  growth.  This  curvature  is 
called  positive  neliotropism.  'qXiac  (helios), 
the  sun.    Bost-hairs  are  negatively  helio- 

{b)  The  water  absorbed  by  the  roots  passes 
up  the  stem  towards  the  leaves — the  so- 
called  "  ascent  of  sap."  It  passes  through 
the  xylem  of  the  fibro-vasculor  bundles, 
through  the  wood  fibres  of  that  xylem  (not 
tihe  vessels,  as  a  rule),  and  through  the  walls 
of  those  fibres  rather  than  their  cavities. 

The  causes  of  this  general  movement  up- 
wards are  (i.)  root -pressure ;  (ii.)  capillary 
action  ^  the    wood-fibre   walls    are    very 


is  the  influence  of    this  evaporation,  and 
therefore  the  denser  the  liquid.    Henoe  of 


any  two  adjacent  fibres,  one  above  the  other, 
the  latter  will  have  rarer  watery  sap  in  its 
walls  than  the  former,  and  by  the  lav  of 
osmosiB,  there  will  be  a  flow  from  the  lower 
to  the  upper  fibre. 

The  student  must  bear  carefully  in  mind 
the  fact  that  although  there  is  much,  too 
much,  talk  of  the  ascent  and  the  descent  of 
the  sap,  there  is  not  in  plants  any  fluid  like 
blood,  of  uniform  composition  in  all  parts, 
nor  is  there  any  definite  course  by  whi^ 
liquids  flow  from  point  to  point  in  tho  plant. 
All  that  can  be  said  is  that  there  is  a  set, 
especially  in  the  spring  and  summer,  of 
watery  fluid  uplvaras,  and  that,  after  th> 
constituents  of  this  "  sap  "  have  been  dealt 
with  by  the  leaves  (see  next  chapter)  th^ 
individually,  rather  than  the  sap  cdllecldvely, 
move  towards  the  parts  of  the  plant  whntt 
they  may  be  wanted  for  immediate  use  or 
storage.  And  this  movement  takes  nlam 
chiefly  through  the  walls  of  the  xylem-fibrM. 

(c)  The  stem  is  often  a  reserveii  of 
secretions.  The  resins  in  the  pine  and  fir- 
stems  are  instances  of  this. 

{To  ht  amtmited,') 


KS   lUPROTED  CYCLE  LAMP 
BBACEET. 


M" 


ueual  pOBitiori  on  the  handle  bar,  and  wbb 
we  thmk,  will  meet  with  the  amiroval  ti  i 
cyclists.  The  eDgraving  shows  the  brmcket 
poTEpectiTe.  It  is  of  on  ^  form,  the  verik 
limb  beins;  made  flat  for  the  attachment  of  t 
lamp  in  the  usual  manner.  The  botiiantal  lit 
is  rounded  towards  the  end,  and  finished  si 
hexagonal   nut,    for   convenience  in  nslng 


B.  JAMES   St'OURFIELD  has  rouently 

filed  au  applicaticii.  for  Letters  Potent  f«t 

very  neat  and  ingenious  lamp  braoket,  whid 
ie  admirably  adapted  for  louring  purposes,  whsD, 


SNausH  taoHixao  add  would  of  Bonssa*:  Ko.  laas. 


HT.  Jls  intemal  aciew-thread  u  fanned  in 
ni,  irbkih  is  Krew«d  to  tlia  end  of  the  pia 
nag  the  beuingt  of  one  of  the  wheels.  Ths 
bt  of  the  lamp  hM  a  tendency  to  screw  up 
ncket,  and  thns  Eecore  it  asunst  the  poasi- 
r  of  working  loOM.  Our  engraviBg  showg 
invention  applied  to  the  front  wheel  of  a 
y  Wcycle. 


fUR'S  IHPSOTEIIIEHTS  IN  OAS 
AlfS  PETROLETW  MOTOBS. 

[E   invention   shown   in    the    illnrtrationB 

annexed  haa  heen  patented  hy  Heir  F. 
T,  of  Munich,  for  the  purpose  of  providioe 
i-eogine  whidi  is  capable  of  being  conTerted 
out  material  alterations  into  a  petroleum 
T — i.e.,  bjr  the  insertion  of  a  petroleum- 
maUng  apfarattis.  Fig.  1  is  an  elevation 
«itial  vertical  section  tbowing  the  ROvemor 
MDitm  with  device  for  regulating  tiu 
■roomentums.  Fig.  2  lepresenta  the  _ 
-evapoiatiiig  appuiatus,  and  Fig.  3  the 
lating  device  on  an  enlarged  scale.  The 
aUt^,  Fig.  1,  is  adapted  to  be  closed  by 
I  y'  with  latch  j' ;  n  designates  the  air-inlet 

/  the  inlet  valve,  (  the  eihaust  valve,  i  the 
I  lever  for  actuating  tbe  slide  or  valve,  p  the 
.sting  pendulum. 

1  mechanisms  which  serve  to  effect  the 
nion  of  air  and  gas,  exhaustion,  ignitioa, 
i^gnlation,  are  operated  bj  the  disc  y, 
it^  on  main  shaft  u.  The  noszle  y'  ol 
t  opens  through  lever  A'  simultaneously  the 
ralvej'  and  the  inlet  valve  /.  The  adjust- 
bolt  :  of  disc  y  actostea  the  ignition  slide  hy 
ting  against  angle  lever  i  in  co-operation 

spring/.  The  nozzle  y',  occupying  on  disc 
linennt  position  relatively  to  nozzle  g'  opens 
xhanst  valve  by  aJd  of  lever  h'.  A  regula- 
can  b«  ^ected  through  retaliating  pendulum 

means  of  the  stop  or  projection  y*  provided 

foDr>time  motors,  therefore,  all  mechanisms 
ictnatod  by  disc  y.  The  regulation  of  the 
ored  motor  is  so  arranged,  that  when  the 
M  works  at  an  excessive  speed  the  gas  valvi 

(.  3  is  a  detail  showing  the  same  regulating 

n  as  applied  to  a  motor  in  which  the 

1  is  so  effected  as  to  cause  the  air  in  th 
oo  of  the  working  cylinder  to  be  comp 
r  in  a  leaser  degree  than  is  the  case  with 
tsl  wortdng  of  the  motor,  or  not  at  all,  which 
oae  ouk  be  accomplished  by  correspondingly 
mg  open  tha  valve  V  of  the  working  space. 


rc 


With  every  revolution  of  the  driving- shaft, ' 
the  stop  y*  of  disc  y  abuta  against  an  easily 
movable  roll,  R,  provided  on  the  oscillating 
""  ■  -  oie  lever  is  thrown  aside  to 
ent  on  its  weight.     By  means 

,  _,  connected,  as  ahown,  with  the 

pendulum,  and  forming  an  abutment  for  the 
angle  lever,  W,  the  proper  distance  of  the  latter 
from  the  extremity  of  the  screw — that  is  to  say, 
the  normal  extent  of  deflection  of  lever  p,  can  be 
precisely  regulated.  Eacll  normal  revolution  of 
the  shaft  causes  the  end  of  screw  S,  if  corre- 
spondingly adjusted,  to  closely  approach  the 
angle  piece  W  without  coming  in  contact  there- 
with. When,  however,  the  shaft  exceeds  its 
normal  speed,  the  stop  y*  comes  into  more  ener- 
getic contact  with  roll  R,  and  consequently  the 
pendulum  is  tamed  aside  farther  than  with 
normal  speed.  The  disc  y  being  so  mounted  on 
the  drivmg-shaft  that  the  deflection  of  the 
pendulum  takes  place  shortly  before  the  valve  V 
tends  to  reclose — (hat  is  to  say,  shortly  before 
the  arrival  of  the  working  piston  at  its  rear  dead 
point,  the  set-screw  S  abuts  against  the  longer 
arm  of  angle  piece  W,  and  presses  it  for  an 
instant  on  to  the  guide  pio  of  the  valve.  Conse- 
quently, the  descending  valve  is  detained  by  the 
top  of  the  an^le  arm  engaging  into  tbe  recess  x 
of  the  valve  pin.  Thereby  the  air  is  allowed  to 
re-escape  entirely,  or  to  a  great  extent,  through 
the  suction  valve  T.  With  the  next  return 
stroke  of  the  piston  the  valve  is  slightly  raised, 
and  the  angle  lever  W  allowed  to  return  into  iU 
normal  position.  The  pressure  of  pendulum 
lever  p  against  the  nozzle  disc  y  can  be  regulated 
by  means  of  the  displaceable  poise  plate  <:. 

To  use  petroleum  as  motive  agent  in  the  im- 
proved engine,  the  evaporating  apparatus  here- 
after described  may  be  suitably  employed.  The 
evaporator  is  merely  incoiporated  m  the  motor, 
while  the  gas  valve  is  eiuier  made  considerably 
smaller  or  replaced  by  a  small  slide,  which, 
however,  most  occupy  the  same  place.  This 
arrangement  is  shown  in  Fig.  2.  The  requisite 
petroSum  vapour  is  produced  as  foUows  by 
means  of  an  evaporator  shown  in  Fig.  2,  and 
essentially  consistmg  of  the  evaporator  proper  a, 
the  upright  cooling  pipe  «,  and  the  reservoir  II. 
The  evaporator  proper  resembles  in  ita  Euraoge- 
ment  a  low-pressure  steam  generator,  and  con- 
nists  of:  the  mantle  or  jacket,  M,  with  heating 
channel,  i'  i',  water  gauge,  >',  and  outlet  cock,  b  ; 
the  cover  with  manometer  and  vapour  pipe,  d, 
cock,  h,  and  heating  body,  11 ;  the  bottom  piece,  e, 
with  connecting  muffle  for  the  waste  vapours. 

The  apparatus  works  as  follows  i^ 

Methylated  spirits,   or  any  other  easily  com- 


bustible liquid,  is  poured  into  the  channel  i  i  and 
inflamed.  Thereby  the  inner  sides  of  this  channel, 
and  a  larger  or  smaller  portion  of  the  mantle 
surface,  according  to  the  quantity  of  combustible 
liquid  contained  in  the  cliannet,  and  the  petro- 
leum in  the  evajiorator  a  comraencea  to  evaporate. 
The  apparatus  is  to  work  with  a  pressure  of  0, 
2  atmospheres,  which  can  he  ascertained  from  the 
manometer  The  distance  between  the  levels  of 
the  petroleum  cont^ed  respectively  in  tbe 
evaporator  a  and  in  the  reservoir  K  correaponds, 
in  working,  to  the  height  of  a  petroleum  columD 
capable  of  balancing  the  said  pressure. 

A  sufficient  amount  of  petroleum  vapour  having 
been  generated,  the  motor  is  started  in  the  same 
manner  as  ordinary  gas-motors.  In  the  con- 
struction shown  in  the  drawing,  a  rntaW  ignition 
slide,  z',  is  employed  for  the  adniission  of  the 
petroleum  vaponr.  Beside  the  cock,  h,  a  self- 
acting  safety-valve,  i;  and  a  small  stuffing-box, 
/>,  ore  situated  between  the  evaporating  apparatus 
and  slide  z'.  The  flame  from  the  combustible 
liquid  is  extinguished  when  the  heating  body, 
"   '       ""  ■    itly  heated  by  the  escaping  vapours 


When  the  pressure  in  tbe  apparatus  becomes 
excessive,  the  petroleum  column  is  forced  towards 
the  reservoir,  which  is  safe  from  running  over 
owing  to  ita  considerably  larger  cubic  capacity. 
The  upright  tube  may,  moreover,  be  provided 
with  ribs  or  with  a  water-jacket  for  cooling 
purposes.  With  greater  pressure,  also,  tha 
evaporating  surface  decreases,  and  an  e<fual 
amount  of  thermal  uniU  being  always  supplied, 
the  fluctuations  of  pressure  can  never  be  so  grtat 
OS  to  cause  interruption  in  the  working  of  the 
engine,  aa  the  heating  surface  has  to  be  empiri- 
cauy  predetermined  for  every  sizq  of  motor. 
The  air  is  admitted  into  the  motor  through  an 
ordinary  suction  valve,  «. 


PBACIICAL    DETAILS    OP    BLACE- 
SMITHIHG.* 

WELDINQ  is  the  uniting  tagether  of  more  or 
less  separated  mBBses  of  a  metal  which  have 
bean  brought  to  a  viscooa,  semi-fluid  ooudition  by 
heat.  The  operation  is  perfect  when  the  intern^ 
structure  of  tae  piece  is  the  same  at  the  place  where 
the  parts  have  been  joined  as  it  is  elsewhere,  and 
approximates  to  perfection,  ia  proportion  to  the 
extent  of  the  region  in  which  the  [orticlea  ol  the 

*  Br  B.  F.  Bfaldivo,  in  AmrrUan  VadiUiM. 
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'Ori|{liinl  ]ivti  lulnitlu  uiil  iiitorlouk  with  oiicii  ntlicr. 
lIoU  for  wbIiIjiir  ronf  In  Renarated  iit  one  apera- 
Unii  hy  tlip  nainliu*tion  ot  tuol  In  n  aolid,  linnld,  ar 
l(M«»u»  itiit*,  or  liy  oleotrioitv-  The  Uue  of  prob- 
>blu  IniliRivBinniit  li  Iii  tho  porfoctiii;;  ot  {urnocea 
tin  ooft]  nr  nil  bf  tho  improveil  anpliaation  of  the 
lilMl.  klul  dlMbtrgo  nf  tlie  iiroiluau  of  oombuitioa 
witli  tho  rataotlon  of  Uin  hmt— Id  tho  use  of  not,  or 
a  oiuiLiiuttliin  of  Ruot ;  ftnd  ia  tlie  mors  eitanJoil 

UN  ot  KlflDtrtdt)'. 

Tbfl  una  ol  eloutriolty  tor  the  i>uTpoM  of  woldiuR 
itoHrvM  n>nriil«nttlon,  tor  oiio  of  llio  piindiml  ad- 
TUitoffO  oldmsd  tor  it  ii  th&t  It  am  bo  sppliod  bv 
piinoiuuiiiikillad.lii  thetrkdo;  thoruforo,  uitimppli- 
utinii  beaiiMM  uoro  titnnded,  Ion  iklll  will  l>e 
ranulrtd  of  tlio  workmui,  and  uat  Ina  aklU  only, 
but  Im*  liktdlhnoil,  uiil  uMljIlity  ol  bauiiiR  hanl. 
lur  Ui»  nwuii  that  In  slontris  woliUnit  aJI  th*  hont 

nnMl  1«  oiiii«entntted  at  tlip  point  where  it  in 
p   UHd,  iiutoad   ot   nlne-lcuuu   ot   it  bain); 
dIRund,  with  the  mult  of  MinliiK  tho  tomperiture 
of  Uia  niUTitundlim  «tn)ntph««,  In  wMoh  the  work- 
nun  lUUit  itkBil,  to  W  or  4(1°  kboTO  blood  hont. 
AecardiiiK  tu  Uia  Uteit  labour  theoriea,  this  will 
hkM  tlie  pITMt  to  Incroue  tbo  wo^tM  of  the  operator. 
tiir  alUinuKh  ho  mar  niiuir*  leu  ildll,  be  must 
oinn-W  |ir«at«i  tnteltigiiiiDO.  anil  ae  emplofinei 
r«i<oda  fntiu  tho  bubvlin   of   eie«>iTa  msut 
Pinrliiiii,  and  mtuire  Kroater  intetligonce,  thay  ■ 
miim  libiiratly  rooompeiiMd. 

Anioiia  til*  UtiuttatiuD*  «-hich  «cc>mipaninl  the 
ilncriiitiou  nt  the  lleniando'a  ejilaiu  ot  olecthi: 
woliliiiR.  whioh  met  with  »iirh  taronr  tour  or  llvt 
jMt*  ui>,  WM  otM  ut  wsldiug  k  patch  into  the  alipll 
ot  ft  buIlBr,  br  tbit  iwd««m— «  foat  which  one  ot  the 

■tVMibi  who  uad  Iti  pmnotioQ  ia  luit  ' "  "- 

kaTe  tUM«laIultf  B(OOBpliiihed^«uJ 
Iptuil  Upi>D  tho  pidun  at  tho  ruol,  oalotilatinK 
•noiiUft,  deliboialalT  tlirwlinir  the  force*  of  luti— 
to  l^i<  (lurpOM  ot  hii  uodutakiag.  oouM  fail 
nurfc  th*  d««iiln1  luponoritj  in  the  appearance  of 
that  uvlliod  ft  iloiuH  the  work  over  the  hot. 
hliwd>biiUIii|t,  flMh-roiiriiug,  and  oar-iplittins  old- 
tMhiiin»il  n>pthi<d. 

Krvrr  ailvaui**  in  the  arts  l#aen>  toil  aud  hard- 
•hip.  The  puddlor'e  ntbblo  ii  aiiiwrseded  by  •■'»• 
tinii.  ImDiatorial  toivw  orori\ime  the  itiuiaer. 
V-'m.  l>aiuun|ii  thv  Pann.  Cunibarland  Co.  blact- 
mtlb,  who  fiXiTMl  wrounfal-irau  ranuon  dorinf  thi> 
tvivtuljinwtr  WW,  hj  woldinx  hDO|ia  onr  itarM 
whifh  irm  » laid  aa  to  brnik  iiunta.  eomnlaiiied 
that  he  could  11*1  no  one  to  kelii  Iiim,  ■*  "thahenl 
va*  «  vrMt  u  III  nalt  tho  button*  off  tuna  hii 
^<tk<a  ;  but  iu  later  jean  theae  htg  heata  are  held 
oil  al  the  and  ot  a  lone  portai  bar,  (wudje  to  a  enne. 
and  Mored  up  ti<  nnuTe  the  blowi  trvto  m  ateam- 
bminwr.  whua  the  tormr  <sn  wear  lead  button*,  or 
a  oalluUitd  ndlar,  it  ho  duxwee,  without  tear  of  the 

Bt  the  uwof  the  alertrn- pivvn**  ot  welding,  thr 
bladLtnitth  wiU  t<e  id.awi  of  Biudi  ot  the  beat. 
uudaaaUiuaa,  duil,  and  other  iliKomtott*  whioh 
hare  (mMcall;  been  tha  aMoai|ianim«iti  ot  waldine 
opeMthm*.  anJ  it  th*  heat  oau  be  cootnlled  and 
(Vffulainl  with  the  an-niMT  whidi  is  clauned  tor  it, 
a  pMw  itm  b#  kepi  al  a  wddinc  heal— at  a  tenw- 
aiut*  betwiMn  S.iiKf  and  a.SiV'— tor  u  indafinit* 
p«noJ,  without  ioa  bj  lUidalioB  or  oth«rwi*e.  b^ 
tviuu  IfeoroB^Ur  lonaaed  thimfhout  the  po(ti<« 
whMi  I*  to  b*  weldtj.  aoJ  the  mwntiaa  ot  noiliac 
tW  aefantta  |iie<M  cui  b*  ranied  ou  withMit  haat^ 
but  with  wutmr  Mibwation  mar  be  nataaiy  to 
iaaura  a  pertKt  unkio. 

Tilt  lana  "WfUiaf"  hu  o-ne  tk>  b*  nther 
Lviaal;  a|>(died.  IViMblj  ptatinum  p-Maaaaae  what 
MMT  ptvii^rif  b*  mIM  tke  veldinf  qvatilr  ia  a 
tki^  Japeei.  Adrant^a  b  ukM  ot  Ok  m  lb 
Manufai'luTee  <,it  that  nttal.  Uit  it  i>  s>  m«.  aat 
the  ptvvewM  br  whidt  it  i*  wrvn^t  as*  ao  ma- 
faaiKar,  that  br  oDtnlaaafelhetica  "  weUinf" 
wprakapallf  roaflMd  b  tW  anitiai;  otanlat<T 
■ltfktl,T  THHd  tk^fia*  <it  wTOOfht  in«.  at  wn«(hl 
uval»WTO«x)iliini.  erIaeliMt.  and  NaaltoslML 

Whm  |wv  c.JJ  Hufaca*  at  »eCai  ai»  wv«t«d  ooe 
n|v«aa.-4hi«  in  iB«lt  •  BMNMr  a*  t.>  «sch4e  ««t> 
tiunc  '^'*  tvtvedt  thftt.  lai  \si3if  thflr  parte.-£M 

naJM  t-MT  &im'.f  at  whi^nr  jvaat*  ar*  br.'ofh: 
thva  near.  Wh«a  ptt—iar*  ii  iffi&d  t^  wfiaiaw 
lh«M.  a*  w&<e  tocw  b  wmiI  to  tana  a  •haft  whk& 
ha*  «r>.-k  is  ft>  Kvna.  <*  ■  whiri  .-a  an  u>^  -.w  ».< 
Ht.>v*  a  abie  )I»A  g*  it»  faiJr  wara.  t^  ■nrfa.tH 
-  K<«^  «|k"  ti.-rs  -  <■)  tmth."  aad  a»  &«■  «il 
t." ham  bean -.\-Uwiditd."  IVm i* s»).'«i%Uidh- 
a  bantinx  '.it  Ctc*.  akl  ahk^afiii  tV  i>.wtkc  .-i  fhc* 
at,'  kn:!  « ivcr  li^in.  it*  pif  k  a*  iw  ■  i«i  a*  aaar 
M  waii^  OB  iha  isHaa.  A  owo^'a  m»  V  v-«d<^ 
whttiMAa-^^taC^tvo  <ti<t(wtk»ibv4  ■ 
aif  )w.fw^  l*  .-attiil  waUov-  A  <^-a.-i 
batoo>-wh«i  lai  a  la**!  Mum  asi  iaaat  Tiu;.  aai 

Hmk.  v^-fe  -la  ik-aa*  riKw  it  {«)  ,-•  m  liii  wiit  - 
IVm*  of  IM«£  aK-vil  Jb.  Li^  Kv  aantfal^  jK^ni!. 
asi  txiwi!  *.- drt  K»  rf  ite  Mteir  .-;  &(' 

Aw  a.-»  tlm  .\-««£  wAh  K-nx  ia  kntvo. 

«M^-n«.  av  V.-a.-v  ;t&»5(»  .-2  >naL  wii& 
antkfK  fttt  a^-  .-^t  jcsxWk  wU.-i.  ^kt  -sr  £^ 
asi  tbf  .-on  (<>^  B   «Li««i£  «■::&  .w.    I'iirT  a» 


i,  &nd  >st  aaide  to  oool.   When  cool,  the  coatres 
arof  ullf  cleaned,  and  the  brosa  boing  turned  on 
lamo  centres,  ii  concentric  with  the  ateel.  Tbej 
■Mt  up  into  the  required  lengths  for  the  balance 
Ivheeli,  and  the  broai  ii  tonnd  to  be  thaioughly 
united  to  the  ateel.    Theae  two  metola  are  united 
for  the  solo  purpoae  of  getting  the  result  of  their 
uneqaol  espoimon.    Changes  occur  at  every  varia- 
tion of  temperature :  they  ore  irregular,  but  con- 
tinual, yet  do  not  aJToct  the  union  ot  the  metala, 
boosnee  they  are  free  to  moYO.     The  steel  points  of 
mathematical    instmmanta     are    united   vith   the 
bmaa  or  Gorman -ailver  hoada  Iu  a  very  perfect 
manner:   hut   I   do  not  know  that,  untif  ijiutc 
Gently,    it   hoe    over    been    claimed,    by  parti  " 


toother  for  acme  naaful  purpose,  with  a  Brat 
jnmture,  while  their  sorfacea  wore  iu  a  fluid  or 
piuty  condition  from  the  tutiaD  of  the  beat.  It  is 
an  art  which  has  so  long  bean  practiced  that  it  may 
probably  date  from  the  flret  dLKOvoiy  ot  the 
luetola. 

The  best  oonditioD*  for  the  thorough  welding  ot 
iron  are  probably  preaant  in  the  monufaoture  of  the 
muck  bar,  which  ia  the  direct  product  ot  the 
puddling  prooesa.  When  iron  hu  been  luhjectad 
to  this  proceiB,  it  "  oomes  to  nature  "  by  appearing 
in  the  fluid  maai,  which  ii  melted  down  on  the 
heutli,  in  the  form  of  Jtraio*,  which  assemble 
together,  and  are  brought  into  a  rough  ball  by  the 
pudiller's  rabble.    Theae  graiui  are  aeparated  from 


inded  through  the  bar,  it  would  not  cohere 
atrongly  enough  to  hold  itself  together ;  but  it  mar 
be  hronght  nearly  to  this  atata  on  tho  outsidB,  and 
"here  not  being  ao  rapid  a  condaction  ot  heat  as  to 
auae  it  to  Itecome  so  at  once  inside,  there  will  bo 
lelow  the  eitorior,  when  it  is  finally  broaght  to  a 
luid  state,  a  aomi-aolid  conditicu,  in  which  the 
;lobu!ar  f onn  is  exhibited,  and  as  thiaiaroore  or 
ess  devtjoped,  so  will  the  weld  approach  '  ~ 
lomogeneouB  comTrinatiLin  of  the  two  --^■ 

momes,  the  molted  portion  ot  eaoh  u „.    .  _ 

adapting  the  form  of  its  portielea  to  the  (hape  of  th* 


_  .u,^  amlopra  each  one.  and  which  (onu  a 
larye  part  o(  the  nwltad  thg  in  which  ther  aza 
iniraerm.  Thia  pnJdlir'i  ball  ia  aqoecaod  bj 
sOQi#  tons  ot  squeem,  whidi  praaaaa  thaao  gnin* 
tt-]Nther.  ao  that  thef  iotamingia  with  aaib 
Mber,  and  the  alaf  i*  favaad  oat  fnan  between 
I  tbm  ran  thronik  flwpaidlle  lOlla. 


«i  MB  aa  inn  affiean  n  th*  foiB  at  tk*  fod 
.  -  meek  bar.  A*  aoifaea  gnoa,  haviu  heaa  m 
VM  diiMth-  by  tba  napaUi^  ■w&eaa  of  ine 
nlla,  hare  beKW  Aattoad  mca»  cat  Oe  oasnde 
tkaa  -M  th*  innac  ada.  wbn  Itda  aciun  wu 
wwrtei  ealr  by  ihe  d^^anputad  gaaa.  Tkm 
hinf  fnitbcal  fra«  tbt  anriaoe  air   leaa  ftmd 

tbaa  tb^ae  hiw  near  It.  m  prof""' •*-^ 

diatBM*b«ath**niauiB«w^ 

(4thiamaTbai>beKaedbT  |£a<nc  k!^  ted  )k>t 
ia  ^  K-3.  jsK  wid*  awogh  b>  ncsre  'a.  aai  of 

P'  I  aiii,^  ^  ttwreta  wiA  a  mnatiie  ftoaa  taiaf  die. 
aiifaowBiiiFie.  :.  TW  fnis  at  Ae  *■!&.-«  of  tite 
bar  w.'Cjd  b*  iiaei  Skt  the  ibN  iamediaMlT 
=>d«  a»  die.  wh£>  tiul  ia  Oh  JntoriK  woald  be 
B.^fi.-'VcUriatcn. 

Tbr  fcidled  ba:i  a»  twt  roafk  asd  ^;«Tf«t. 
aai  )!.'>  aakr  i!w  ira  £i'tx  Me  ^rTanc=:K> 

laniiUl  ^K«  e»tf^  "-^ ' 

itefcitiB  Taheatiii 


indiridual 


portielea,  the  conditio 
welding  are  preaant  when  the 
■"  worked  over  into  merchan 


B  for  securing  good 

-■■e  ot  puddled  ireo 

on  ;  and  it  woold 

ation  ot  separata 


^^  distinct  n ^  „.  ,-,-  . —    .. 

iroducod  by  welding,  the  merchant  bar  would  be  ■ 
Fair  sample  of  aach  an  ini:orporation  ;  but  one  nt 
the  first  things  which  an  apprentice  discovers  ia 
■  ■  :in  ia  more  liable  to  split  whan  pundied 
than  when  punched  the  other  way  of 
the  bar.  This  seam  ia  the  weid  between  two  of  the 
pieces  which  were  piled  together,  and  the  fact  that 
the  bar  is  mora  liable  to  open  In  tfaoee  aeama  thin 
when  puni^ed  thiongh  them,  ibows  that  the  ban 
ot  the  pile  are  not  united  aa  atrongly  as  the  gioini 
are  united  which  csmpoae  the  bars. 

The  committee  on  chain  cables  of  the  United 
States  baud  appointed  to  test  iron,  ateel.  £c, 
reported  that  the  blows  struck  in  moMng  the  lap 
amalgamated  the  fibres  together  so  that  "  whan 
the  two  laps  are  brought  into  contact,  the  fibres 
ot  each  do  not  intermingle  thoroughly,  and  they, 
loo,  ore  f  leqaently  liraply  stuck  together,  adheacc 
taking  the  place  at  a  procese  similar  to  felting, 
which  occurs  in  welding  iron  of  rather  an  open 
fibre."  "Welding  power  woi  traced  to  th* 
reduction  of  the  bal  by  direct  eiparimeot." 
"Omitting  one  course  ot  piling  and  namirfriig 
largely  helped  ita  welding  power."  "CathoB 
noIaUy  affected  welding."  It  "promoteafluidilT, 
hence  the  iron  is  'burned'  at  the  ordioair  weldioz 
temperature*  of  low  cu'ban  iron*."  "  Slag  dtoald 
theoretically  improro  weldin^^  like  any  other  floz, 
bat  ita  eSact  in  theae  eiponnunt*  conld  not  ha 
daflnlldy  bMod."  Slai|  una  bi^iert  in  a  bar 
whidi  wdded  laaa  aomialj  than  any  othai  bar  jI 
tha  WHO  iron  and  below  areran  aa  compaied  wilb. 
othat  ban.    Tho  wnwlnBTn  Uwr  reaiaiad  attar 

"  The  oi^aiy  pradioe  of  wddin^  ia  euwU*  of 
rsdical  improTement.  The  pcrioctum  of  amm 
for  wddi^  in  a  non-oxidisng  atnu^ien  wools 
aeem    to   be  the   moat    ftaaidag   diroction   oC 

Xi  steel  ia  of  leas  open  sniD  thin  iniB.  ttia  ii  MS 

-  -  wdlyaDdthanH^hlywaUal. 

"''twine  aoma  bgtt 

■rofoof 


i*  w^dad.  gnat  ■V*— *"—  aiw  aooooBtBwd.  TwB 
bohaofoo|ii>erinaTbapatm  thafin  ot  a  blaA- 
Bnith*a  lone,  and  file  heal  raiaad  OB  thaa  onta  Oa 
nda  an  hot  «uKi^  to  m^  and  How;  bat  aa  bai  *a 
aoT  pcotkn  aiiin*  •!  fiiia  haat  it  haaMaa  ao  Iml 
that  a  dnipa  oS.  andit  Iha  botta  am  poDad  oat  ^ 
laid  OB  Oa  annl  to  onite  th^  it  will  la  taal 
that  Oun »  bo  lu*4«r  a  limJ  m  '  "      "" 

maka ^n abck ta«caac.    TWa 

mataliaaoBiaatOat  the  heat  aaadad  Ii 

'"^  "  '    £S55i 

jMitiiBotaBaav 

Fcitaa*  tha  tat  -nf  *> 

nmaSOKU^  daC****' 

Casl-imB  fittmrnaj  ha  Bakalk- 

^ SB  d»a  in  ■Ji^iatraafjy     Ifei   . 

Kaalbeaaof  caA-ir3B«Bra&hajBkiB|Bl<Blra 


bCCeftl£.-ipK&S.I^  '  BilileKttd^-B   i>  a*   D! --^  ^ 

itiap  mait  Oei^v  .-i^^K-  oar  rcttia  ia  aMt=.-n  ts  '..t3F,  «■■  ■■»  ' 

111.  dit  >m  imisnl  ii  ccKtaa.;3L  iikv  awaa^aK*  irf  £=>£:t.  tax  tf  L.««*  •  ■  BfM 

wa™  tw,-  liawi  boaxii.  wiiA  w-:^  s.-s  bet  wrr^t  ir;s  kai  a  ±xii  aofiaa  it  !.*•»',■ 

eCa*  as  wk^  aa  ii  Aw  are  «.aai  alji  rjiA*Bed  :  j.-^  a-e  nefc  »ad  £m*.'.afum  M  ^  9am  ^iJ*»; 

>s.:-:tdi*  beasaiaiH^  ai  Aal  Ar  fiid  tonia.-T  Aa  i^v-u  a  nu(  <rf  tV  a  «tadh  tta|BHiM« 

V  f :f»  p.-»Biai  wJ  b»  n^aftaj.  Aaaa  .-»  .■«  i^  ci£i3g.apMa  |5iga»»aTb«  rfuMi     Mf'lg* 

wC:fi::3>««w«K&3Kc<  ih*c*A«.  K-.^uisca  ^iv  a  tim  of  linbl  Bxtast  a£  a  B*  at  IM  %M 

nntbaKawk.  BKbtUiC-    U  Ite  SrBU>i*a.  ^ »akB at i.*>.  ar  hai.  aa]Mrih«fc»agt 
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L  of  carbon  it  coataina.    Cost  ircn  motti  at 

■ud  becomes  fluid  without  passing  Ihrougti 
tetmediate  Tonga  of  temperalure. 
aght  iron  Bottena  hj  heat  step  by  at«p  hj 
gTsdool  degrees  thui  any  otber  metal  in 
ID  use.  In  copper  it  ii  a.  ihort  and  iudden 
om  tha  solid  bar  to  the  liquid  mass,  but  in 
lere  are  regular  gradations  of  growing  vis- 
(rom  honiuesa  to  fluidity  ivhicii  are  bo  dia- 

markedaa  to  he  perccptibla.      The  preeonce 
'  of  tte  Bubstanoea   which   promote  fluidity 

the  range  of  tba  welding  lempernture.    Tlio 
J  cooductiviCy  of  the  material  baa  a  ip-eat 

upon   limiting  the   range  of   the  welding 


EIHS  OF  BITNSEN'S  BURNER. 
»  recent  meeting  of  the  Society  of  Chemical 
[ndustry,  Mr.  J.  2.  Griffin  eihibitsd  some 
nm  of  Bunsen'a  lamp.  The  Qrat,  A,  waa  the 
Ion  of  O.  lieimann,  of  BeiUn,  Eng.,  pat. 
of  December  24,  ISSU.  The  otbera  Kere 
jd  forma  of  Heimanu's  lamp  made  by  Mr. 
"s  firm  (J.  B.  Grifflji  and  Sods),  at  the  mg- 
L  of  Mr.  Walaon  Smilb,  and  with  the  conaent 


9y  it  may  bo  alated  that  in  tbia  new  lamp  the 
r  ia  the  aimultaneoua  and  oorreaponding 
ion  of  the  admission  of  gas  and  air  to  Bun- 
rners.    To  this  end  the  abort  Tertical  tube  or 


HOME  -  UABB     ORIILS     ANB 
aRATINOS. 

A  DWELLING-HOUSE  without  omamBota- 
tion  of  the  class  mentioni'd  above  indicates 
one  of  two  things— either  the  owner  or  occupant 
doea  not  appreciate  the  rolue  of  thii  kind  of  homo 
decoration,  or  ho  docs  not  posaeia  tho  akitl  to  moke 


I 


equidistant  mnrlta  ore  made  upon 
for  the  winding.  These  ntaika  are    . 
winding  can  be  easily  dona  by  placing 


or  tha  ability  to  puichase  it.  It  is  tme,  the  beauti- 
ful metal  and  wood-work  now  manufactured  for 
thie  purpDBo  is  vary  emmaive  ;  but  it  ia  also  true 
tbat  something  eiiualiy  as  beautiful  may  be  had 
without  much  trouble  or  expenae. 

The  grills  ahown  in  Fige.  1,  2,  and  3  nre  made  of 
rope,  sited,  bent  into  abapoj  dried,  glued  in  a 
wooden  frame,  and  finally  pauited  an  appropriate 
colour,  or  gilded,  or  bronzed.  These  omomeuls, 
when  placed  in  a  doorway  or  window,  or  acroaa  a 
hall    from  the   stairway  to  the  wall,  or  in  some 


y  of  gas  i! 


sd  in  ordinary  Bonsen  burners  for  tho  odmia- 
f  gu  into  the  outer  tube  (the  lamp)  is  dis- 
1  with,  and  the  burner — or  outer — tube  is 
to  act  as  a  regulating  cock  both  for  gas 

irder  thus  to  aerre  Oa  a  regulating  cock,  the 
dty  of  the  burner  tube  tapeni  to  a  conical 
,  and  is  ground  so  aa  to  fit  the  tube  forming 
■eof  the  lamp  and  containing  the  air-holes, 
o  form  in  it  a  kind  of  plug  cock,  aa  a  stopper 
n  the  neck  of  a  bottle.  The  gas  enters  the 
>l  metal  tube,  flied  at  right  angles  to  the 
r  tube,  but  at  its  extremity  directly  enton  tho 
r  by  a  horizontalLy  diapoaed  orifice,  which,  on 
g  Uio  burner  tube,  ia  gradually  closed.  This 
nmsit  obviatea  the  objectionable  ■">---- 
of  the  flame  when  the  si 
,  Mr.  Watson  Smith's  at 
leacope  tube,  U,  Sxed  around  the  burner  tube 
ordinary  lamp  C,  the  effect  being  to  make 
la  tha  raising  or  lowering  of  tbe  pcsitiou  of 
mp  Osme  at  will  (rirfr  C") ;  (2)  m  a  hinge 
pment  at  the  base,  such  that  tlie  lamp  tube 
e  inclined  at  any  aiiglo  (as  at  C] ,  or  p!sc«l 
OTUontat  podtioo  if  desired ;  Qi)  in  a  cymidri- 
ua  perforated  ahiald  placed  aroond  the  base 
ning  tha  air-hoies,  so  tbat  by  revolring  this 
d  tSe  base  the  air-holea  are  either  gradually 
;  last  entirely  dosed,  or  gradually  and  at  last 
It  Dpsned,  as  the  case  mar  be,  and  with  ease  : 
I)  in  the  aiddition  uf  a  gallery  with  chimney  E 
OtcctiDg  the  flame.  No.  'i  addition  ia  most 
al^  naetnl  in  the  process  of  soldering,  or  in  tbe 
ip  of  Alters  over  glazed  paper  ia  gravimetric 
M,  4c  The  teleecopio  arrangement  (No.  1) 
-■ '-- — ■ — '-'  --  ' — ■- — d  or  ordinary  dia- 


Bdvwy  nseful  ii 


Ejdanafor  effecting  improvements  in  the  port 
toid,  n  as  to  make  it  safely  acceieihie  for  the 
it  Tiiwli,  hare  been  completed.  Tha  improva- 
sJIIaD^itJf«aid,((«tmon  thu  V<^,DO(ir. 


comer  ol  the  library,  add  wonderfully  t 
peorance  of  Uie  room. 

The  materials  required  are  some  vuin- 1 
glue,  round  sticks  or  dowelling  /f.iu.  in 


iTood,  and  paint  or  varaiah. 

There  are  in  the  present  case  only  two  funda- 
mental forma  for  tho  spindlea  or  bars ;  but  these  ore 
CMobinBd  in  seyenU   different  najt,  as  shown  in 


Fig.  6,  The  spindle  most  used  ia  ahown  in  Fig.  4. 
It  la  formed  by  winding  the  soah- cord— which  has 
bean  previously  steeped  in  the  glue-aite— upon  the 
wooden  rod.  'f  he  rod  ia  coated  with  melted  paraffln 
1  nie.  to  prevent  tho  size  from  adhering,  and 


%«jA 


the  wooden  rod  in  a  vi 


doftb 


rope  in 


e,  dri 


rod  as  gnidts 
.part.    Tho  , 

,  ^ ,„  one  and  ot 

DC  a  tack  tbrongh  tha 


with  one  of 

enough  for  all 

lorposea.  A  tack  ahonld  be  driven  through  tba  end 
_>f  the  finished  spiral  into  the  rod  to  prevent  the 
rope  from  unwinding.  A.  number  of  rods  will  b« 
required,  Part  of  the  spindles  should  be  wound  iu 
a  nght-handed  direction,  and  the  remainder  in  B 
left-handed  direction.  Tha  rope  should  be  allowed 
Lud  for  a  day  or  so  dry.  It  is  well,  cspedally 
inn  weather,  to  ndd  to  the  size  soma  oU  ot 
B  or  carbolic  acid  to  prevent  it  from  aouring 
while  drying. 
""       ■'       form  of   epindle  is  ahown  in  Fig.  5. 


da  by  bend^ 


Fia.  5. 

This  is  made  by  bending  tha  sixed  rope  around  pini 
'  '-   two  rows,  the  pine  of  one 
tn  with  those  of  (he  othu 
are  covered  with  paraffin, 
as  in  tha  other  cose. 

Tha  spiral  spindles  may  bo  combined  with  aaoh 
itbec,  as  shown  at  a,  b,  i,  d,  and  f  in  Fig.  6,  and 
frith  a  straight  rod,  a<  ahown  at  /■  At  g  they  are 
ihown  by  combiiuition  with  tho  Qgiag  rope.  At  A 
ixe  zigiag  rope  is  shown  in  combination  with 
straight  rods. 

The  circles  and  segments  of  circles  shown  in 
Figs,  2  and  3  are  made  by  winding  the  siaed  rope 
around  a  tin  pail,  a  can,  or  some  other  cylindrical 
body,  and  allowing  it  to  dry.    To  form  a  complalo 


;ut  off  diagonally  and  fastened  together  with  strong 

The  spindlea  are  cut  by  meoiui  ot  a  sharp  knife. 
The  Tsruiue  parts  of  the  work  are  faatened  togethet 
and  attached  to  a  light  wooden  frame,  and,  ai  a 
rule,  no  fastening  other  than  glue  will  be  required. 
If,  howover,  a  stronger  fastening  is  uecesaary  at 
some  points,  amall  brads  or  wire  nails,  or  erea 
screws,  may  be  used. 

In  Fig.  3.  the  rosette  rf  is  formed  ol  a  circnlar 
ring  filled  with  aegments  of  a  aimilar  ring  in  the 
manner  shown.  Each  pair  of  spirals,  a,  consists  of 
one  right-handed  one  and  one  left-handed.  The 
spindles  b,  i  ore  apirals. 

Grills  made  in  this  way  may  be  iinished  in  tba 
some  manner  as  wood.  They  may  be  stained  or 
painted  to  match  tho  work  into  which  they  are 
fitted,  or  they  may  be  painted  white  and  relieved 
by  a  little  gilt  on  the  projecting  part. 

It  ia  obTioua  that  a  large  nnmber  ot  patterna  may 
be  worked  out  by  the  aid  of  these  aoggestions. 
Different  kinds  and  rinea  ol  rope  may  be  used  alone 
or  in  combination. 

These  grills  may  be  placed  in  windows,  door- 
n-aya,  across  holla,  above  mantels,  across  niches, 
between  windows,  and  in  many  other  places  which 
will  suggest  themaolvea.  Like  many  other  house- 
hold ornaments,  if  well  and  carefuDy  made,  they 
will  repay  the  labour  and  trouble  ft  making.— 
■•^u'lilifc  Aiu'rican. 


TBS  quantity  of  coal  raised  in  New  South  Wales 
increased  from  1,-lW.lSO  tons  in  1 8S0  to  3,20»,444 
tons  in  ISSB,  and  bat  year  the  total  further  ex- 
panded to  3,65n.OU0  tons.  This  rrpresanted  a 
rate  ot  increase  tar  more  rapid  than  tbat  of  the 
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delivered  bq  uddreM,  from   which  wl    

Jolloving  portioiia,  wbich  give  on  idea  of  the  wida 
fleld  covered  by  the  Preeident. 

More  thiu  oae-b&U  the  period  of  eiiitflnce  of  this 
JUaodstioD  liu  pMsrd  BioM  Sir  Itichard  O  ven  pre- 
■ided  oTsr  its  ini»tiag  in  this  totru.  AIul  what 
npt  bftve  been  crested  in  the  ruika  □(  those  who 
Uieii  vtere  prominent  for  actiritir  in  sdTsncing  ita 
work:  the  than  Oaneml  Secretary,  Sir  Edward 
Sabine ;  the  sll-popnlar  Asaislsnt- general  Secre- 
tary, John  PbiUips ;  the  Treiaurer,  John  TayloT, 
no*  live  with  UB  only  through  their  works  and  the 
onduring  eateem  which  they  inspired.  But  very  few 
of  those  who  held  other  promineut  positions  et  that 
meeting  have  earvived  to  nee  |the  Assaciation  re- 
MMmbleiathiatowu.  Whewell.Heraohal,  Hopkinf 
the  elder  Drodie,  Murcbison.  WiUiam  Fairbttim,  al. 
Praaidents  of  Sections  in  lH.iS,  have  long  since  been 
Mmoved  from  among  us;  and  the  then  PraaidaDt  of 
Section  F,  Edward  Baines,  a  much-hououred  and 
highly-talonted  son  of  the  "  Franklin  of  Leeds," 
Wham  we  had  hoped  (o  count  amoucr  those  Vioe- 
Presidents  representing  tb 
haa  recently  passed  away 
after  a  moat  tonaurahlo  and  luoful  cj 


etieth  year, 

which  be  espeeiaily  distinRuished  himself'  by  bis 
euccaaaful  eiertiona  in  the  advaucomeot  o(  the  gteat 
edncatianal  movements  of  his  time.  To  not  a  few 
of  those  who  have  flocked  to  Leeds  to  attend  the 
Uinu^  gathering  of  this  Association,  our  present 
meeting-place   is  doubtloaa    known    chiefly  by  its 

-ftictnring  towns  of  the  United  Kingdom  ;  of  ancient 
renown,  eapeotaily  in  connaction  with  oue  of  the 
chief  industries  identified  with  Groat  Britain  in 
yoara  past.  Bol  this  good  town  of  Leeds,  whose 
Cloth  market  was  described  by  Daniel  Defoe,  one 
hnndred  and  aiity  odd  years  aeo,  aa  '■  a  prodigy  of 
its  kind,  and  not  to  be  equalled  in  the  world,'"  and 
Whose  present  position  in  couaection  with  divers  of 
great  industries  would  have  equally  excited  the 

"'" "'  that  gmphio  writer,  is  famous  for 

L —   -•..  pfojningnt  assodation  with 

AdvtJicea  In  Eleotrtolty. 

Amon^  the  branchea  of  science  in  the  practical 
applicabona  of  which  the  greatest  strides  have  been 
made  since  the  Association  met  at  IJeeda  in  ISJH,  is 
•lectridity.    That  year  witnessed 


ment  of  electrioa 


illiah- 


tween   Europe 
.....    _      _.__  — j-_o  _.  _  .fllegraph-caHe 

^B  Newfoundland  with  VoJencin,    Through 

thucableamenageofthirty-onc  woTiis  waashorUy 
aftvrwsrds  (Tonsmitted  in  thirty-flve  minatea:  an 
•chievement  which,  though  eicitinB  great  euthu. 
noam  at  the  time,  scarcalv  afforded  promise  of  the 
iuocossion  of  triumphs  of  ocean  teiegiapby  which 
liavB   since  sorpassod  the  wildest  i&e«ma  of  the 

E'oneare  in  the  realms  of  applied  electricity.  The 
ying  of  the  earliest  submarine  cables,  between 
m\  and  tSS5,  led  Sir  W.  Tbomaoo,  in  conference 
with  Sir  George  Stokea  to  work  out  the  theory  of 
b  cBbles,  by  utilisinft  the  mathe- 

lo  the  survey 

of  the  bottom  of  the  Atlantic,  which  was  the  fore- 
TTinoer  of  deep-sea  eiploraliona,  culminating  in  the 
work  of  the  ChaUen'jcr  Eioedition,  and  opening 
Dp  new  treasures  of  knowledge  scircBly  dreamt  of 
when  last  the  British  Association  met  at  Leeds.  In 
some  important  directions  we  may  lay  claim  to  rank 
loremoat  in  tlie  appUcation  of  the  electric  light: 
thus,  our  largo  nasseoeer-ahips  and  our  warsliips 
BTB  orotided  with  efficient  electrical  illuminatioQ  ; 
to  the  active  operations  of  our  Navy  the  electric 
light  has  betnma  an  iudispensableadjimct:  and  oar 
^alam  of  coast  deleuce,  by  artillery  and  aubmarine 
minea,  is  equally  dependent,  for  its  thorough 
-ofhcienc;?,  upon  the  apphcations  of  electricity  in 
r,nnn.nt..>..  <o;tk  — ""e-fiuding.  with  thaarrauge- 
mines,  and  with  the  importsnt 
BuiiLi'uj  in  ALiai:^  [ind  defence,  the  olei:ttio  light, 
whiph,  ivhilp  m  irraiisH,  ^t  ths  (■]A-i.ati]i>;  ,slMi[..ri*, 
aatoXm  jjrut«,ti,-J  otimujii,  Juilrii^iUou  hy  aiUhDry- 
firaand  difficult  of  detectian  by  the  enemy,  is 
■meut  (or  alTording  invaluable 
1  important  assistance  and  protec- 


1  with  ranue-nuding.  i 


AppUoBtitma  of  Bleetrlclty. 

The  BucceastuI  transmiaaiou  of  the  electric 
and  the  power  of  control  now  eiercised 
character  which  electrically-tranamitted  energy  ii 
made  to  assume,  are  not  alone  illustrated  by  the 
efliciency  of  the  arrangements  already  developi  ' 
for  the  supply  of  the  electric  light  from  centr 
atationB.  Siemens  dwelt  upon  thia  subject  . 
Southampton  with  the  ardent  interest  of  one  wl 
bad  made  its  development  oue  of  the  objects  of  hii 
energetic  hibours  in   later  vean,  and  also  with  - 

Eropbet'a  prognostications  of  its  future  import«nc( 
□  speaking  or  the  electric  current  as  having  antmed 
the  lists  io  competidon  with  oompresaed  air,  the 
hydraulic  accumulator,  and  the  quiak-mnning  rope 
driven  by  water-power,  Siemena  poii'  '  -  -■  ■ 
uo  further  toas  of  power  was  involved 
formation  of  electrical  into  mechanical  energy  than 
is  due  to  friction,  and  to  the  boating  of  £e  con- 
ducting wirea  by  the  resistanoo  they  oppose,  and 
showed  that  thia  loaa,  calculated  upn  data  arrived 
at  by  Dr.  John  Hopkinson  and  by  himself,  amounted 
at  the  outside  to  'iK  per  cent,  of  the  total  energy. 
Subsequent  careful  resaarchea  by  the  Brolbora 
Hopkinson  have  demonitrated  that  the  actual  tosi 
is  now  much  less  than  it  was  compnled  at 


be  no  loss  in  the  connecting  leads 

Utlllaatton  of  W&ter  Poww. 
The  idea  cherished  by  Siemens,  and  oilarged 
upon  by  him  in  more  than  one  intereating  addrw, 
of  utilising  the  power  of  Niagara,  appears  about  to 
be  realised,  at  any  rate  in  part ;  aa  a  large  tract  of 
land  boa  been  recently  acquired,  by  a  powerful 
American  Association,  about  a  mile  distant  from 
the  Foils,  with  a  view  to  the  erection  of  mills  for 
utilising  the  power,  which  it  is  also  proposed  to 
transmit  to  distant  towns;  and  an  international 
Commission,  with  Sir  William  Thomson  at  its 
head,  and  K-ith  Mascart,  Turrottini,  (.'oleman 
Sellera,  and  I'liwin  a*  meiabers,  will  carefully  con- 
aider  the  problems  involved  in  the  eiecution  of  this 
grand  scheme.     The  apjflii 

lo  water-traflio.  "-'  

\S»i,    .  „  ^    . 

trated  by  the  comndersblo  numlwr  of  pleosi 
bouts  which  may  now  be  sei>n  on  the  Upper  Thames 
during  the  boating  aeason,  and  in  coimection  with 
which  Prof.  Ooorge  Forbes  proposed,  at  our  meet- 
ing lost  year,  that  stations  for  charging  the  requisite 
cella,  through  the  agency  of  wttter-power,  ahould 
be  eatablisbed  at  the  many  weira  along  tbe  river,  so 
as  to  provide  convenient  electric  coahng-statioDa  (or 
the  river  pleosure-Heet. 

Bleotrtcal  Weldlnff. 


(  his  work,  was  the  application  of 
voltaic  electricity  to  tbe  welding  and  fusing  of 
metals,    'rhirly-toiu'  years  ago  be  published  a  most 


_j,   and   of  the   interference  of   n 
,  formed  upon  the  highly-heated  ir 
"lO  production  of  parfect  "       " 


lids  either  upon  the 
hammer  or  by  the  methods  of  pressure  (of  winch  he 
then  predicted  the  application  to  large  masses  of 


s  of  the  e 
I  illumina 


avaOahle 

informatiOL ^ . 

tion.     Other  important  appli_ 

ligbtj  such  as  its  nse  as  a  ligbthoi 
the  lighting  of  main  rosds  m  coa.-u^.^,  »u«.s  lu 
value  is  being  increasingly  appreciated,  and  even 
(or  signalling  purposes  m  mid-air,  through  tbe 
agency  of  captive  balloons,  are  continoallv  afford- 
ing fresh  demonstrations  of  the  value  of  this  parti- 
ouar  branch  ot  applied  electric  science. 


le  caloriSc  agency  of  the  electric  current  to  thi 
welding  of  metals,  and  describes  on  operation  wit- 
nessed by  him  in  tbe  laboratoiy  of  his  fellow- 
labourer,  Thomson,  of  fosing  together  a  bundle  of 
wires  by  transmiltiug  through  them,  when 
dded  in  charcoal,  a  powerful  voltaic  current. 
Joule  aCterwards  succeeded  in  fusing  together  a 
numbar  of  iron  wires  with  the  current  of  a  Danioll 
battery,  and  of  welding  together  wires  of  brass  and 
steel, platinum  and  iron. &c.  Indiscussingtbeques- 
ionof  the  amount  of  sine  consumed  in  a  battery  for 
aising  a  given  amount  of  iron  lo  the  temperature 
of  funon,  he  points  out  that  the  same  object  would 
probably  be  more  eooaomioaily  attained  by  the  uae 
of  A  magneto-electric  machine,  which  would  allCA 
the  heat  to  be  provided  by  the  expenditure  of  tue- 
chouical  force,  developed  m  the  first  iustance  by  the 
eipendituro  ol  heat ;  and  he  indicates  the  possibility 
-f  arranging  machinery  to  produce  electric  currenU 
hich  shall  evolve  one-tenth  of  the  total  heat  due 
to  the  combustion  of  the  Coal  used,  so  that  .i.OOUgr. 
of  coal  applied  through  that  agency  would  suffice 
for  the  fusion  of  one  pound  of  iron.  The  successful 
practical  reali^mtiou  of  Joule^a  |.<redictious  in  regard 

velopcd,  lo  itie  udJuig  ui  ij^ii  uid  dl«b1,  and  In 
analogous  operations,  through  the  ageoM  of  the 
efficient  machinea  devised  by.  Prof.  Elihu  Thomson, 
was  demonstrated  to  the  members  of  the  Associa- 
tion by  Prof.  Ayrton  at  Bath  two  years  ago,  and 
was  shown  upon  a  lorgor  scale  to  visitors  at  the 
Paris  Exhibition  lost  year,  and  recently  to  highly 
interested  audiences  in  London  by  our  lata  Presi- 
dent, Sir  Frederick  Bramwell.  Another  vary  simple 
system  of  electric  welding,  especially  applicable  to 
tnin  iron-  and  steelsheeti,  hoops.  &c,,  has  been 
cotempoianeously   «Uborated  in   liiuaia   by   Dr. 


Beroodoa,  and  is  already  being  extensively  naed. 
Tbe  re<]uired  beat  at  tbe  aurfooe*  to  be  welded  ii 
developed  by  connecting  the  metal  with  the  negativi 
pole  of  the  dynamo-machine,  or  of  a  battery  of 
accumulators,  the  circuit  being  completod  by  a{^T- 
ing  a  carbon  electrode  to  tbe  parts  ta  be  heUad; 
the  reducing  power  ot  the  carbon  is  aaid  to  preeerva 
the  heated  metal  surfaoea  (rom  oxidatioii  during  Vu 
very  brief  period  of  heating. 

AlnintntTini   AllOTB. 

After  referring  to  tiie  labours  of  tbe  Mean 
Cowie*  in  developing  a  method  of  obtainiot 
aluminium  by  electrical  methods,  tbe  Preaident  want 
on  to  say  that  the  electric  prooea*  o(  prodndsf 
alnminium- alloys  has,  however,  to  compete  com- 
mercially  with  their  manufacture  by  adding  to 
metals,  or  alloys,  pure  aluminium  prodnced 
bj  processes  based  upon  the  method  origin- 
ally indicated  by  Oersted  in  ISil,  succeesfollj 
carried  out  by  Wohler  three  years  later,  and 
developed  into  a  practical  process  hj  H.  .St.  Ctairs 


sodium.    An  analogous  prooeaa, 

inatonoe  by  H.  Rose— namely,  th*  ooiieapoottM 
action  of  sodium  upon  tbemiiiwkIm;atits,adaaMi 
fluoride  of  aluminium  and  aodinm— hoi  abobia 
recently  developed  at  Nswcaatle,  where  the  Snt  d 
these  methods  was  applied,  npon  a  Bomawhatca>- 
siderable  scale,  in  I860,  by  Sir  Lowthian  Bell,  but 
did  not  then  become  a  oocamardal  suocos,  mainly 
Dwing.to  the  ooetlineaa  of  the  requiaita  sodium. 

Uaea  of  Alumlnimn. 

Th«  rednotion  which  has  been  effected  in  the  coil 
F  production  of  aluminium  through  this  and  othsr 
prucesBsa,  and  which  has  oertainly  not  yet  reached 
..-  i:— it^  con  scarcely  fail  to  lead  to  applieationi  of 
uable  chemical  and  physical  properties  ol  lihii 
metal  so  widcapread  as  to  render  it  as  indispeoubta 
'  1  industries  and  the  purposes  of  duly  lifeasthoB 
rell-known  motala  which  may  be  termed  domestic 
lie  Snediah  metallurgist,  Witlenstr'im,  ar^auito 
a ve  been  tbe  flrst  to  observe  that  the  addition  of 
nail  quantities  of  aluminium  to  fused  steal  sad 
lalleable  iron  hod  tbe  affect  of  rendering  than 
_iore  Uuid.  and,  by  thus  facilitatiug  the  escape  J 
entangled  gases,  of  ensuringtheprodoctionof  somid 
castlnga  without  any  prejudicial  effect  upon  ths 
quality  of  the  mclal.  The  exuelleuce  ot  the  n- 
called  Milia  costings,  produced  in  this  way.  appeiit 
thoroughly  eatablisbed,  and  the  reanlts  of  recant 
important  experiments  seem  to  be  upoaing  up  a 
Sold  for  the  extensive  employment  of  alumiiiiuBiB 
thia  direction,  provided  its  coat  becomes  sufficiently 
reduced.  The  valuable  scientiflc  and  practical  ex> 
periments  of  W.  J.  Keep,  James  BUey.li.  HadflflJ, 
'"--'  ad  other  talented  workers  in  thia  countir 
United  States,  are  rapidly  extending  on 


knowledge  in  regard  t 
upon  steel,  and  their  causes.  Thus,  it  appean  b> 
be  already  eatabliahed  that  the  modiO^tions  ia 
some  of  the  physical  properties  of  steel  reaultiiK 
from  the  addition  of  that  metal  are  not  mersif 
oacribable  to  to  its  actual  entrance  into  Uie  com- 
position of  the  steel,  but  ore  due,  in  part,  to  th> 
de-oxidation  by  aluminium  of  some  proportioned 
oxide  which  exists  distributed  through  Iha 
il,  and  prejudicially  affects  its  fluidity  whsa 
melted,  tn  the  latter  reapect,  tharafore,  ths  lo- 
Buence  exerted  by  aluntiuium.  when  introduoed  i> 
small  proportions  into  malleable  iron  and  ateal, 
appaara  to  be  quite  analogous  to  that  of  pbo^ 
phorous,  silicum,  or  lead  when  these  aio  added  te 


castingB  of  increased  strength  and  unitonni^.   R 
la  only  when  present    in    sm\ll  proportion  u  tk* 
finished  steel  that  aluminium  increases  the  break- 
Lg  strain  and  elastic  limit  of  the  product.    The  in- 
ueuce  of  aluminium,  when  used  in  small  propoi- 
on.   upon  the  properties  of  grey  and  white  cad 
on.  is  also  of  considerable  interest,  especialljiti 
lectin  promoting  the  production  of  sound  eaaUil^ 
and  of  modifying  the  character  of  white  iron  im  • 
simitar  manner  to  ailicium,  causing  the  caxboalalM    ' 
separated  in  the  graphitic  form ;  with  thia  iTiffamKi 
Uiat  the   carbon  appears  to  be  held  in  aolallM 
itil  tbe  moment  of  setting  of  the  liquid  maU^  A 
hen  it  is  instantaneously  liberated,  with  theiaaaM'   ■ 
at  the  structure  of  the  cast  metal  and  distrih^  "3 
in  of  tbe  graphite  are  perfectly  oniform  throng  -\ 

Alloys  of  Iron  and  Sleet.  '.  j 

After  referriag  to  the  inSaenca  of  maogaoM*  * 
steel,  and  the  work  accomplished  by  Botwrt  Hl^ 
field,  the  Preaident  proceeded :  The  im|iortaiu»  < 
manganese  in  coimection  with  the  metallorgy  i 
iron  and  atsel  ia  in  a  fair  way  of  finding  its  rival  h 
that  of  the  metal  chromium,  the  employment  a 
which,  as  an  allo^  with  steel,  was  first  made  L 
subject  of  experiment  in  1821,  by  Berthier,  vi# 
was  led  bv  the  important  experiments  of  Fsradtf 
and  Stodilart,  then  |uat  published,  to  endeavonlM 
alloy   chromium   with   steel,  and   obtained  gooL 


Skpt.  5,  isao. 
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resalti  b;  foaia^  eiael  togethoi  with  a  rich  alio;  of 
duomiuiu  Bad  iron,  to  aa  ia  iatroducfl  tibial  Li  pec 
:»it.  ol  the  former  into  the  matal.  Further  small 
aiperimenti  vers  mnile  the  yeiir  followiag,  by 
Paradny  and  Stoddart,  in  the  siLmo  direction  :  but 
[liroiDe  aUslappeiLnito  have  been  Brat  produced  otn- 
aierciiJlr  at  BroQhlyn,N.Y.,aiiteenyoars  ago.  Ten 
^<mrs  later  ita  nunufacture  had  besome  dBTsloped 
in  France,  and  the  yarietios  ot  chrome-steel  pro- 
duced in  the  Loire  district  now  rscsire  important 
tod  c<>n^iially- extending  applicationa,  on  account 
it  their  oombining  comparative  hatdoeiu  with  high 
tanacity,  aud  only  little  loss  in  ductility,  and  of 
» — .-_  — uiiing  great  dosBueaa  of  atructure  when 
.  The  influence  ot  chromium  upoa  the 
of  steel  dilTers  in  naveral  marked  respecta 
Eram  that  OHirdsed  by  monganeae ;  thus,  chroma- 
rtMlairddbadly,  ornotataU,  irb  areas  mangiuieae- 
^■■la  wold  vary  readily,  aud  woric  nuder  the 
hamniir  batter  than  ordinary  carbon -steel.  Again, 
tha  twnarkabla  influence  of  manganese  upon  the 
magaelie  propertiea  of  atwl  and  iron  ia  uot  aharod 
bf  dmaunm.  Chrome-steel  hai  toi  soma  time 
MCD  K  formidable  rival  ot  the  very  highest  quali- 
tiaaof  carbon-steel  {irodaoed  for  cutting-tooU.  aud 
rfthe  valuable  tungsten -steel,  which  we  owe  to 
Robert  MoAst.  The  great  hardness,  tiigh  tenacity, 
ind  exceeiUug  closeneaa  o(  structure  poaseaaed  by 
mitably-temjwred  steel  containing  not  more  than 
from  I  to  1-a  perceut.  of  chromium,  and  from  OS 
to  I  per  cent,  of  carbon,  renders  thia  material 
inrala&Ue  for  war  purpoies :  cast  projectiles,  wheu 
raitebly  tempered,  have  peuetrated  compound  steel 
md  iron  plates  over  Sin.  in  thiokneas,  such  as  are 
used  upnn  aimnurod  ahipa  oI  war,  without  even 
nutaiiuiig  any  importaut  change  ot  form.  The 
proper  tempering  of  thoaa  projeotilea  neceasitatea 
thar  being  produced  hollow ;  their  cavities  or 
duuubera  are  only  of  small  capacity,  but  the  charge 
td  violent  eiploaive  which  they  can  contain,  and 
«hi<^  can  be  set  into  action  without  the  ititer- 
vantiim  ot  tote  or  detonating  appliance,  auJScea  to 
tau  QiaaB  formidable  jmnchiug- tools  into  frag- 
BMitiMtliaT  force  their  way  irreaialihly  through 
thi  annomed  side  of  a  ahip,  and  to  violently  pro- 

B:  thon  ba^rmenti  in  atl  directions,  with  tear- 
f  destmctive  etiects.  The  employment  ot 
ttaromiam  aa  a  constituent  of  steel  plates  used  for 
thg  protection  of  shipi  of  war  ia  already  being 
Bitned  upon,  and  the  influence  exerted  by  the 
jraacace  of  that  me'al  in  amall  quantities  in  steel 

nMBDt  a  subject  of  investigation.  At  Crewe,  Mr. 
F.Webb  has  for  some  time  past  used  chromium, 
(ilh  eooiiderabte  advuitage.  m  the  production  of 
bi^  quality  steels  (or  railway  reqairemeuts.  The 
(cscticat  results  attained  by  the  introduction  of 
I  (onmcandot  nickel  aa  oomponeata  of  ateel  have 
I  iId  rceeotly  attracted  much  attention.  At  the 
I  nUrated  French  Steel  Works  of  M.  Schneider,  at 
Cmuot,  the  addition  of  a  small  percentage  of 
awiu  to  ttset  used  for  armour-plates  aad  pro- 
I  }nlM  is  practised,  with  the  object  of  impottiog 
I  WdnOB  to  the  metal  without  prejmlicB  to  its 
traghnsn.  James  Kiley  has  found  tliat  the  pre- 
j  MKe  of  aluminium  in  very  small  quantities  faclli- 
I  Unthe  union  of  steel  with  a  Bmall  proportion  of 
fffi,  and  that  the  tatter  increases  the  strength 
,  Mdoea  not  improve  the  working  qualities  of  steel. 
I  VKh  niclcel,  Ttiley  baa  obtained  products  analogous 
I  ■  many  important  respects  to  manganese 
^■nl;  the  remakable  ciiltecences  in  the  physical 
VBpvtiaa  of  the  mangiiieae  allova,  according  to 
[tarridmaaaiu  that  metal,  are  also  shared  by  the 
.  ifahtl  aUojB,  K>me  of  these  being  possessed  of  very 
[whablB  properties;  thua.   it  has  been  shown  by 

a  that  ■  particular  varie^  of  nickel  ateel  presents 
■ngmaar  the  means  of  nearly  doubling  boiler- 
]  ■^BiM,  withoBt  increasing  weight  or  dimensions. 

j  yiMa  m  amall  quantity  with  nickel  in  the  alloy  to 
:  aahflMta  importaotly  to  ths  developiuaut  of  valu- 
tHs^jsieal  pmpertiea. 

Th«  SlIootB  of  AUoyinK-. 
Such  ifidematic  reaearohns  a<  those  upon  which 
"■will,  Baberts- Austen,  and  many  other  workers 
hn  beea  for  some  time  past  engaged,  may  make 
M  acanaiatcd    with  the   laws  which    govern  the 

■•  eRacted  in  the  physical  characteristics 

Ua  br  aUoTJag  these  with  small  proportiomt 

gtn^ab.   Tbesuggeitionof Roberti-Austen. 

a  may  have  direct  connection 

V  of  MBudeleaff,  which  mfiy 

__, IS  of  the  causes  of  spaciiic  sarin- 

gain  Iha  properties  ol  iron  nud  aleel,  has  been 

' 1  op    anergaCically   by  i.>riUiond,    who   has 

~*-'It  investigated  the  thermal  iiiQueuce 

-f  the  elements  phosphorus,   sulphur, 

I,  bamn,  ailidum,  nickel,  maogaueae,  uhro- 
■i^  Mpper,  and  tungsten.  He  regards  his 
Malta  aa  finng  quite  oanflrmatory  oi  the  aouudueas 
,  jRDb«ts-Aiutea'asuggHti.]n,  astheydetnoustrate 
I  Hi  loMigD  eleounts  having  atomic  volumes  lower 
kH  inm  teod  ta  make  it  assume  or  preserve  the 
I  ntcolar  molecular  form  in  wtiich  it  has  itself 
I  BB  loweriatooic  volume,  whilo  the  converse  is  the 
.  MsIaitbafanigneUmeuUothiah  atomic  volume, 
and  to  bo  exerted  by 


—pn-^tniallj  ii 
^CB  inn  of  th 
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those  two  groups  of  elements  u;iod  the  permanent 
magnetisation  of  ateel.     Captivating  as  such  dedui 
tions  are,  those  who  have  devoted  much 
to  thepractical  investigation  of  iron,  steel,  i 
metals,  cannot  but  feel  that  muct   — " 
he  exercised  in  drawing  broad  cone! 
results  of  such  researches  aa  these. 

ISffeotB  of  Vibration  on  Steel. 
Another  important  subject  connected  with  the 
treatment  ot  masses  ot  steel,  and  with  the  influence 
exercised  upon  their  physical  characteristics  by  the 
pronessea  of  hardening  and  tempering,  and  by  sub- 
mitting them  to  oft -repented  concussions  or  vibra- 
tionB,  or  b^uent  or  long -continued  straina.  ia  the 
development  and  malntAinaDcej  or  gradual  dis- 
appearance, ot  internal  stresses  in  the  massra — one 
of  the  many  important  subj>»:ts  to  which  attention 
was  directed  by  Dr.  .inderaou,  the  Director- Qeaara! 
of  Ordnance  Factories,  in  hia  very  suggestive 
Address  to  the  Mechanical  Section  last  year.     '^'^" 

queation  is  one  of  especial  interest  to  the ' 

of  steel  guns,  aa  the  powers  ot  eudurance  oi  Lnese 
do  not  simply  depend  upon  the  quality  of  the 
material  composing  them,  but  are  very  largely 
influenced  by  the  treatment  which  it  receives  at  the 
hands  of  the  gun-maker.  Indeed,  the  highest  im- 
portance attaches  to  the  processes  which  ore  applied 
to  the  preliminary  preps  —  '- —  "'  "■"  -"-J-"-—'—' 
parte  of  which  ths  ffUn  i 
putting  together  of  tbese  i .  .  . 
and  remaining  in  the  phjsicn! 


Diietructed,  a 


ir  being 


itedtc 


;  the  h 


s  fjeeda  we 


progreu  which  has  been  made  in  the  regu- 


ilraina  to  which  it  h«-i  to  be  subjected 
Uttle  alteration  other  than  that  due  to  the  superhcial 
action  of  the  highly-heated  products  of  eiplasiou 
of  the  charges  llred  in  the  gun. 

Tbe  ADpUanDSB  of  War. 
What  really  can  be  said  in  favour  ot  the  advances 

made  in  the  appli  '  "    ^  ""' 

baps,  the  view  whi 

should  keep  before  our  eyes  to  the  excluj 

dork  side  ot  the  picture— is,  that  by 

competition  in  the  development  of  their  magnitude, 

tacturor.  the  chemist,  the  engiueer.  the  electrician, 
are  taxed  to  the  uttermost,  with  the  very  im- 
portant, although  incidental,  results  that  industries 
are  created  or  expanded  and  perfected,  trades 
maintained  and  developed,  and  new  achievementa 
accomplished  in  applied  science,  which  in  time 
beneficially  affect  the  advance  of  peaceful  arts  and 
manufactures.  In  these  ways  the  expenditure  ot  a 
large  proportion  of  a  country's  resources  upon 
material  which  is  destroyed  in  creating  destruction 
does  substantially  benedt  communities,  aud  tends 
to  the  aocompUshmant  of  such  material  pragress  by 
a  country  as  goes  far  to  compensate  its  people  tor 
the  sacntlcea  which  they  are  oalled  upon  to  incur 

for  the  maintenance  o(  their  dignity "-- 

Since  the  meeting  of  the  Association 

ms,  t 

energy  in 

perform,  has  been  mi 

tonus  of  gunpowder 

purposes  in  this  and  other  couutries,  until  within 

the     lost    few     jfeara,     presented     comparatively 

tew  diiforencea    m   oompoaition  and   methods  of 


the  Crimean  War,  and 
and  power  ot  guns,  neceaiutated  by  the  application 
ot  lu-mour  to  ships  and  forts,  soon  called,  however, 
for  the  pursuit  of  iavestigatiooB,  having  for  their 
object  the  attainment  of  moans  for  variously  modi- 
fying the  action  ot  flccd  gunpowder,  so  aa 
to  render  it  auilable  for  artillery  of  different 
calibres  whose  power  oould  not  he  effectively, 
or,  in  Bome  iustanoes,  safely,  developed  by 
the  use  of  the  only  kind  of  gunpowder  then 
employed  in  English  Brtiller;r  of  all  calibres. 
When  our  attention  was  flrst  actively  directed  to  the 
modiflcation  of  the  ballistic  properties  of  powder, 
the  subject  had  already  been  to  soma  extent  dealt 
with,  m  the  United  States,  by  Rodman  and 
DoremuB,  and  the  Utter  had  proposed  the  employ- 
pellets  of  prismatic  form.  While  thia  prismatic 
powder,  which  was  flrst  used  in  Russia,  was  being 
perfected,  and  extensively  applied  there  as  weU  as 
in  Germany  and  England,  the  production  of  powder 
moEsea  more  suitable,  by  the  comparatively  gradual 
'     ■        •      -■       an^  large  chaises 


.vely  pursued  in  Italy,   and  by   _ 

of  very  exhaustive  practical  iureatigatious  t>aing  th( 
very  elfloient  Fosaano  powder,  or  pomlrr  pntffri^fif 
of  tne  Italians,  and  the  biulder  and  large  cjlmdrtcal- 
powders  produced  at  Wultham  Abbey. 
SmokeleiB  Powder. 
The  iinpoituicu  which  miohiiie-guiis  and  cot' 
p^ativol/  large,  quick-liriuj  gum  have  assumed 


the  armament  ot  ships  has  mide  it  very  ilesiriibia 
to  provide  a  powder  tor  them  which  will  produco 
comparatively  little  or  no  smoke,  as  their  eflioient 
employment  becomes  greatly  limited  when,  after  ft 
very  few  rounda  rapidly  Gr&i  with  black  powder, 
the  objects  against  which  it  ii  desired  to  direct  the 
completely  hidden  by  the  intar- 

L       _„_...._..       lia,       of    [,'- 

riy  smokeless,  powders  for  naval  u 
same  time,  the  views  of  many  military  aathoritial 
regarding  the  importance  of  dispensing  with  amoko 
in  engagements  on  laud  have  also  created  a  demand 
for  smokeless  powders  suitable  for  fleld-artiUery 
and  tor  small-arms.  The  properties  of  ammonium- 
nitrate,  of  which  the  products  of  docompositioa 
by  beat  are,  in  addition  to  water-vapour,  eutiraly 

8aseoua,  have  rendered  it  a  tempting  material  to 
lose  who  have  striven  to  produce  a  smokeletf 
powder:  but  its  deUqnescent  character  has  been  a 
formidable  obstacle  to  its  apphcation  as  a  com- 
ponent of  a  useful  explosive  agent.  By  incor- 
porating charcoal  aud  saltpetre  in  particular 
— iportiona  with  ammoninm  -  nitrate,  F.  Ouu 
eutly  claimed  to  have  produced  an  eiploslTB 
material  free  from  the  hygroscopic  character 
'-    other    ammouium- nitrate   mlxturei 


Thesi 


ch  speedilr 


preserved 


talented  German  powder  maker,  Mr.  Heido- 
to  produce  an  ammonium- nitrate  powder 
posseasiug  remarkable  ballistia  properties,  and  pro- 
ducing comparatively  httle  sj  '  ' 
disperses.    It  yields  a  very  m 

3  ._.. ^p  jjjjjj  either  black  or  crown 

uderably  slower  in  action  than 
the  latter ;  the  charge  required  to  produce  equal 
resulls  ia  leas,  whilo  the  chambor-presaUTB 
developed  is  lower,  and  the  preesurea  along  the  cluue 
of  the  gun  are  higher,  than  with  brown  powder. 
No  great  tendency  is  exhibited  by  it  to  absorb 
moisture  from  an  ordinarily  dry,  or  eveu  soms> 
what  moist,  atmosphere ;  but  it  rapidly  absocbe 
water  when  the  hygroscopic  condition  of  the  air 
approaches  saturation,  and  this  greatly  ra- 
■•""'°  "'  use.  About  five  years  ago  reporta 
■each   UB   from   Franca   of   the   attain  - 

.-    -emarlcable    results    with    a   amokelSM 

powder  employed  with  the  repeating  or  magazine  riSa 

" —  ■ —lot  adoption  tor  military  service,  and  of 

ilocitiea  obtained  by  the  use  ot  this  pow- 
der in  specially  constructed  artillery  of  great  lengUi. 
'-  'n  the  cose  of  the  explosive  ageut  oatTed  Mi^limto, 
fabulously -destructive  offsets  of  which  were 
much  vaunted  at  about  the  some  time,  the  secret  of 
1  of  this  smokeless  powder  was  well 
by  the  French  authorities  ;  it  is  nov 
■a,  however,  that  more  than  one  smokeleaa 
[plosive  has  succeeded  the  original,  and  that  the 
aterial  at  present  in  use  with  the  Lebel  repeating 
rifle  belongs  to  a  class  of  nitro-celluloaa  or  nitro- 
cotton  preparations,  ot  which  several  have  bean 
mada  the  subject  of  patents  in  Englind,  and  of 
which  varieties  are  also  being  used  in  acrmany  and 

r  attending  the  burning  or  explosion  of 
,  and  of  the  dosa  ol  nitro-compoundi 
represented  by  gun-cotton,    at  once  explains  the 
cause  of  the  production  ot  amoke  by  the  former, 
and  of  the  sraokelesauess  ot  the  latter.    Whilst  the 
lucts  ot  eiiiloeion  of  the  nitro- compounds  conaiat 
usively  of   gases   and  ot   water-vapour,  gun- 
der,  being  composed  of  a,  large  proportion  of 
petre,    or  other  metallic  nitrate,    mixed   with 
charred  vegetable  matter  and  variable  ijuantiliea 
of   sulphur,   furoishes   products   ot    which    over 
50    per     cent,    are    not     gaseous,    even    at    hi^h 
temperatures,    and    whicli   ore    in   part   depoai' 
ted    aa    a     fused    solid— which    constitutes    the 
lonliug  in  a  firearm— and  in  part  distributed  in  an 
sxtremely  fine  state  ot  divisiiiu  through  the  fuea 
and  vapours  developed  by  the  explosion,  thus  giving 
'-  theae  the  appearance  of  amoke  as  they  escape 
0  the  air.    So  far  as  smokeleasneBs  is  concerned, 
material    can    surnasa    gun-cotton    (or    other 
ieties  of  nitro -cellulose] ;  but,  even  it  tharata 
combustion  of  the  fibrous  expto»vB  in  a  firearm 
could  be  controlled  with  certuinty  and  uniformity, 
ipptication  as  a  safe  propulsive  agent  ia  attended 
lo  many  difficulties  that  the  nou-aucoeas  of  the 
leroua  early  attempts  to  apply  it  to  that  purpose 
is  not  lurpriaiug.    There  now  appears  tittle  doubt 
'  at  in  future  warfare  belligerents  on  both  aide* 
.11   alike  be  users    of    these    now  powders;  tlie 
screening  or  obscuring  effect  of  emote  wilt  there- 
fore   be    practically    absent    during    engogem^nti 
between  contending  forces,  and  while,  on  ths    i>e 
'    nd,  the  very  important  protection  of  smoke,  <>  -i 
Bometimts     equally    iuiportant     assistance     <i 
jiu)uvret,  will  thus  he  abolished,  both  combat- 
ts  will,  on  the  other  hand,  secure  the  advantagea 
accuracy  of  sbootiug  and  of  the  use  of  individual 
1,  through  the  meiUum  of  cover,  with  eompara- 
B  immunity  from  detection.    Such  roaaltaastheaa 
inot  fait  to    aSuct,  more  or  less  radically,  the 
nciples  and  conditions  under  which  battles  have 


it  is  especially  for  the  quick-firing  g 
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important  foe  dcfensiTe  paipous,  that  a.  amokeleu 
poirdar  bos  'been  aniioiulj  looked  for;  b;  tbe 
mdoptian  of  euch  &  pon  ier  at  has  during  the  paat 
yevr  been  el&borikled  for  our  ertilLery,  ahoold 
ezpericDce  eatablieh  tta  reliability  under  all  aervice 
oonditioos  uiil  its  power  to  fulfil  all  reasonable 
Tequirementii  ia  regard  to  stability,  these  gnni  will 
not  only  be  used  by  our  ihips  under  canditians  most 
fiTouroble  to  their  cflicicncf ,  but  their  power  will 
alaa  ba  Tery  importoutly  increased. 


Between  four  and  live  years  ago  inteli;Bonce  fi 
reached  us  of  marvelloualy  deatruottve  effects  pi 
daced  by  shells  charged  with  an  ciplorix-o  s^tent 


which  the  French  Ooyemcnoiit  was  elaborating. 
The  reported  results  lurpuscd  any  proTtonslj 
zeoorded  in  ref^srd  to  violently  do^triicbre  elfecls 
and  great  Telocity  of  projection  of  the  fragments  of 
Biploded  sheila,  audit  was  aswrtcd  that  the  employ- 
ment of  tbii  new  material,  Melinite,  »aa  unattended 
by  the  usual  daugera  iticideut  to  this  particular 
application  of  violent  eiplosive  agents,  on  o^ertion 
Miucely  conaiatent  nith  accounts  which  soon  laached 
OS  of  Baveral  terrible  calamities  due  to  the  accidental 
BxplosiaD  of  shells  loaded  with  Mulinite.  Although 
the  MCTBtofthe  predae  nature  nC  MJIimte  his  been 


sztaasiTely  manufactured  tc 
but  which,  although  not  Itself  classed  a'maiig  ex- 
plosive bodies  nntjl  quite  lately,  had  long  before 
been  known  to  fumiah,  with  soma  motala,  more  or 
law  highly  eiploaive  combinations,  soma  of  which 
haTe  been  applied  to  the  production  of  preparations 
suggested  as  substitutes  Kir  gunpowder.  The  pro- 
duct of  destruatire  distillation  of  coal  from  which, 
by  oxidation,  this  material  is  now  manufactured, 
is  the  important  and  universally -known  anl.iseiitic 
and  diiinlectwit,  carbolic  acid  or  phenol.  Grioin- 
allj  desgnated  carbozotic  add,  the  aubstaace 


kniown  as  picric  acid  was  first  obtai . 

quantities  ai  a,  chemical  curiosity  by  the  oxidation 
of  silk,  aloes,  &c..  and  of  the  well-known  blue  dye 
indigo,  which  thus  yielded  another  dye  of  a  brilliant 
yellow  oolour.  To  the  many  who  may  regard  this 
interaating  phenol -derivative  as  a  material  concern- 
ing the  stability  and  other  properties  o(  which  we 
hare  little  knowledge,  it  will  be  interesting  to  leatn 
that  it  hac  been  known  to  chemists  for  more  than  a 
centoiy.  It  was  first  manufactured  in  England  for 
tinclonal  purpoaes  by  the  oxidation  of  a.  yellow 
reaia  {XaHl/mr/wa  hnatilit),  known  aa  Djtauy  Bsy 
snm.  Its  production  from  carbolic  add  was 
Oereloped  in  Manchester  in  1802,  and  ita  application 
u  a  dje  gradually  extended,  until,  in  ISSli,  nearly 
100  tons  were  produced  ui  England  and  Wales. 
Although  picric-add  compounds  were  long  gince 
experimented  with  as  eiploaive  agents,  it  was  nit 
until  a  very  aerioua  accident  occurred,  in  18S7, 
ai  aome  works  near  Manchester  where  the  dje  had 
been  for  sometime  manufactured,  that  public  atten- 
tion was  durected  in  Euglond  to  IJie  powerfully  ei- 
plodTO  nature  of  this  aubstanca  itsali.  The  Freuch 
anlhorities  appear,  however,  to  have  been  at  that 
time  already  engaged  upon  its  application  as  an 
Biplodve  tor  shells.  It  ia  now  produceil  in  very 
la»e  quantities  at  several  worlfs  in  (.ireat  Britain, 
and  it  has  been  extensively  exported  during  the  last 
four  ^ears,  evidently  for  other  than  the  usual  cam- 
mercuil  purposes.  Large  supplies  of  phenol,  or 
carbolic  add,  have,  at  tlieeometime,  been  purchased 
in  England  tor  France,  and  lately  fur  Qermauy, 
doubtlees  for  the  manufacture  of  picric  acid,  very 
Bxtansive  works  having  been  oatablished  for  its 
prodnction  in  both  those  oountries.  It  has  been 
mode  the  subject  of  experimeut  by  our  military 
authoritiea,  and  ita  position  hoa  been  well  estahlishad 
aa  a  thoroughly  stable  explosive  agent,  eaidly  m 
faotured,  oomparatively  aafe  to  deal  with,  and 
deatructive  when  the  conditioua  eaaential  fi> 
detonation  are  fulfilled.  The  predae  natui 
Mfliuite  appears  to  be  still  only  known  to 
French  authorities ;  it  is  asserted  to  be  a  mixta 
picric  acid  with  aome  material  imparting  ' 
vreater  power;  but  accounts  of  accidenta  which 
bare  occurred  even  quite  recently  in  the  handlingoi 
shells  charged  with  that  material  appear  to  show 
that,  in  pomt  of  safety  or  stability,  it  ia  decidedly 
inferior  to  simple  picric  acid. 

Explostv-es  In  Uines. 

Although  the  aubjoct  of  the  development  of 
BxplosivB  force  for  purposea  of  war  has  of  lata 
received  from  workors  in  applied  aciencB,  from 
■eekers  of  patentable  inventions,  and  even 
the  public  generally,  a  aoraewhat  predomii 
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graCulato    oursalves    upon    tin.    — j-j „.    _ 

period  of  profound  peaoe,  yet  the  productioo 
of  new  eiplosivo  agonta  for  mining  and  quarry- 
ing pnrpoBBs,  which  present  or  lay  claim  to  poiuta 
of  anpctiority  over  the  wcll-eatabliahed  blasting- 
agents,  has  been  bj;  no  meana  at  a  standstill.  Fni 
many  years  the  main  object  aougitt  to  be  achieved 
in  ttus  direction  woi  to  surpasa,  m  power  or  adapt. 


ability  la  particnlac  daases  of  work,  the  well-known 
preparations  of  nitro- glycerine  and  gnn-oitton, 
which,  during  the  past  twenty  years,  have  been 
formidable  cumpetitorg  and,  in  many  directions, 
absolutely  succesaf ul  rivola  of  black  powder.  It  it 
both  interesting  and  satisfactory  to  note,  however, 
that  this  object  has  of  late,  and  eapedally  since  the 
publication  of  the  reaalls  of  laboura  of  English  and 
foreign  Commissiona  on  the  causes  of  mine  acd- 
denla,  been  prominently  osBooiatod  with  endeavours 
to  solve  the  important  problems  of  combining,  in  an 
explosive  agent,  ellicienoy  in  point  ol  power  with 

tion  or  percussion,  nnd  of  socurin^  its  effectivo 
operation  with  little  or  no  acmmpiinunent  of  pro- 
jected Qame.  Safety -dynamites,  fiameleos  explo- 
aives,  water- cartridges,  and  other  classes  of  mate- 
rials and  deviocs  connected  with  the  getting  of  coal, 
the  quarrying  of  rock,  or  the  blasting  of  minerals 
have  claimed  the  attention  of  those  who  guide  the 
ner's  work :  in  some  of  these  directions  the 
icticol  results  obtained  have  been  beyond  question 
.portaut,  and,  indeed,  condusive  as  regards  the 
^reat  diminution  of  rius  to  which  men  need  be 
eipoaed  in  those  coal-mines  where  the  ordinary  use 
of  eiplosivea,  although  not  altogether  ioadmisaiblo, 
may  at  times  be  attended  with  danger.  It  is  to  be 
feared  that  those  results  are  still  faj  from  receivioR 
the  amount  of  application  which  might  reasonably 
be  hoped  for;  but,  at  any  rate,  there  are.  among 


with  tl 


.mploy- 
I  gettmg  of 


a  the  u 


given  placs  to  the  adaption  of  blasting -agents  ._ 
methods  of  blasting,  the  employment  of  which  ia 
either  not,  or  onlv  very  exceptionally,  attended  by 
the  projection  of  flame  or  incandescent  matter  into 
the  air  where  the  ahot  ia  Sied.  The  mining  public 
ia  espedally  indebted  to  German  workers  for  much 
of  tho  success  which  has  been  obtained  in  this 
direction,  and  also  to  the  eminent  French  authoritiea. 
Mallard  and  Le  Chatelier,  for  their  thorough  theo- 
retical and  practical  in vestit^ationi  bearing  upon  the 
prevcntioDof  accidental  igmtion  of  fire-damp  during 
bloating  operations.  Having  arrived  at  the  con- 
clusion that  fire-damp  and  air- mixtures  are  not 
ignit«d  by  the  Briii;  of  explodve  preparations  which 
develop  by  their  detonation  temperatures  lower  than 
2.'2;20'  C,  they  found  that  ammonium- nitrate, 
although  in  itself  ausceptible  of  detonation,  docs 
not  develop  a  higher  temperature  than  l,i:iO'  C, 
while  the  temperature  of  detonation  of  iiitro- 
glvoerioo  and  gun-cotton  are,  reapeetively,  3,170' 
and  ifiid'.  The  admixture  of  that  salt  with  uitco- 
glyoorine  or  gun-cotton  in  suifident  proportion  to 
"' —  ■■■-  temperature  of  detonation  to  within  sate 


allowe 


'    the    ( 


^"'"J 


t  of 


miiturea  withoarrisk  of  accijeut,  and  this  has  led 
to  the  elTective  use  of  aijch  mixtures  as  aafe  blast- 
ing, agents  in  coal, 

Coal-UInes  and  Safety- LamiiB. 
The  fearful  dangers  arising  from  the  accumula- 
tion of  inflammable  dust  in  conl-minss,  and  the 
equality  of  mine-dust  with  Sce-damp  iu  its  direful 
power  of  propagating  explosions,  which  may  some- 
times even  be,  in  the  first  instance,  eatabliahed 
chiefly  or  entirely  through  ita  agency,  have  now 
beeu  long  recognised  as  beyond  diapnta  ;  and  it  is 
satisfactory  to  know  that  permission  to  flre  shots  in 
mine-workings  which  are  dry  and  dusty  has,  by 
recent  legialation,  been  made  conditional  upon  the 
previous  laying  of  tha  duat  by  ellective  watering. 
In  same  mining  districts,  moreover,  the  purelj 
voluntary  practice  has  been  extensively  adopted  by 
mine-owners  of  periodically  watering  the  main 
roads  in  dry  and  dusty  mines,  or  of  frequently  dis- 
charging wator-spray  into  the  air  in  such  roada, 
which  must  tend  greatly  to  reduce  the  poasible 
magnitude  of  the  disutroua  results  of  afire  damp  or 
dust  explosion  iu  any  part  of  the  mine- workings, 
Tha  encouragement  given  to  tha  application  of 
the  combined  resourcua  of  iugenuity,  mechanical 
skill,  and  knowledge  of  acientiflo  priuoiples,  through 
the  elaborate,  but  thoroughly  practical,  comparative 
trials  to  which  almost  every  variety  of  aafety-Iamp 
has,  during  the  hut  few  yoara,  been  eubmitted  by 
competoiit  and  cousciantiaus  eiperiiaenters,  has 
resulted  in  the  provision  of  lamps  to  the  hand  of 
the  miner  which  combine  the  e&sential  qiiahties  of 
safety,  under  the  most  exceptionally  severe  con- 
ditions, with  good  illuminating  power.  simpUdty  of 

important  progress  has  also  bean  made,  since  the 
first  appoiutment  of  the  late  Accidouts  in  Minea 
Cotninission.  towarda  the  proTiaion  of  thoroughly 
serviceable  and  aafe  portable  electric  lamps  for  use 
in  mines.  Of  those  which  have  already  been  in  the 
handa  of  tbe  miner,  several  have  fairly  fultillodbis 
requirements  as  regirda  size,  weight,  aud  illumina- 
ting power  oE  sulTicient  duration ;  but  much  still 
remains  to  be  accomplished  with  respect  to  dura- 
bility, simplidty,  thorough  portability,  and  coat, 
before  the  self-contained  electric  lamp  can  be 
ejpected  to  compete  auccosafully  with  tha  greatly- 
improved  miners  lamps  which  ore  now  in  use,  or 
.  available. 


elapsed  since  the  British  Assooiation  last  n 
Leeds.  One  year  after  that  meeting — vix.,onAngn« 
2S,  1S61I— the  first  well,  drilled  in  the  Unitsd  State 
with  the  object  of  obtoming  petroleum,  was  sncoM- 
fully  completed,  and  tha  rate  ol  increaae  in  produ- 
tion  in  tha  fennsylvania  oil-Selds  during  tt> 
succeeding  yean  ia  shown  by  the  following  ttgnni: 
—In  lUaO,  .^lOiKl  barrels  (of  42  American  galloo^ 
were  produced.  In  the  following  year  tha  nada»- 
tiou  increased  to  oOO,000  barrels  ;  while  in  thanvt 
year  (ISGI)  it  ezceoded  -2,000,000  barrala,  at  wUA 
figure  it  remained,  with  slight  fluctnatioiu,  odl 
I8t>0.  The  supply  then  continned  to  inOMM 
gradually,  until,  m  IS'O,  it  reaped  nearly  6,000,Dn  | 
borrela:  while  in  1371  it  amounted  to  ueiilr 
11.000,000  barrels.  In  ISSO  it  amounted  to  am  I 
26.000,000  barrels,  and  in  18S2  it  reached  3l,000,OCO, 
Since  then  the  supply  fumiihed  by  the  United 
States  has  fallen  somewhat,  and  last  year  i 
amonoted  to  21. .500,000  barrels.  The  {irodiietic* 
of  crude  petroleum  in  the  Pennsytvanian  Sal^ 
large  as  it  has  been,  has  not,  however,  koptpM 

with  tho  consumption,  for  wa  and  that  the 

Iatedatoct»,whicbonDeoember31,l8eS,  a 

to  over  18,000,OIK)  barrels,  had  become  redilMdl) 
al>out  11.000,000  barrels  at  the  close  of  lastTiMV. 
At  this  rate  the  surplus  stock  above  ground  lii 
have  vanished  by  the  end  o(  the  current  yo 
addition  to  the  petroleum  raised  in  PsousjItbo^ 
there  is  now  a  very  large  production  in  ttt 
State  of  Ohio ;  but  this  has  not  as  yet  bM 
employed  as  a  aoutce  of  lamp  dS.  It  is,  hoi 
transported  by  pipe  line   in  ^reat  quantitiM 

United  States  petroleum  industry,  the  produdMml 
crude  petroleum  in  Ruiaia  also  began  to  air 
very  rapidly.  For  more  than  -i.-WO  years  Baku, 
the  botdera  ol  the  Caspian  Sea,  has  been  cele'~' 

1.-  .-1 1.1..  -ipcinjKaftnd  for  the  perpetual 

orshippers,   fed  *""  '*"" 

pplies  of  nuturi 
extent,  neighbouring  nations  appear  tc 

themselves  of  the  vast  auppUea  of  i 

Baku  during  the  post  thousand  years.  Br  tl 
thirteenth  century  the  export  of  the  crude  (MM 
already  become  aome  what  aitensive  ;  butthsp 
duction  of  petfolaum  from  it  by  diitillatioB  ■ 
oomparatively  recent  date.  Mother  imperii 
feature  connected  with  the  devalopmeat  at  ft 
petroleum  industry  is  the  great  e  ' 
the  less  volatile  products  of  its  di 
replaced  vegetable  and  animal  oils  and  fl 
iting  purposes  ii     "  '  '       ' 

■neofpc-     ■ 


1,  and  it  ispti 
>me  of  the  attention  whidi  ii 

the  hitherto  uuworkad  dapoi 
the  Eoat  and  West   Inditi. 

elsewhere,   will    be    i 


East  Indies  there 


on  to  these  purposes.   It 
vast  tracts  oroiTfislh 


Paul     ^ 


until    about 


whichtimeDr.  Hugo  SliiUer.  with  the  late  . 
De  la  Rua,  whose  many-sided  labours  and  genfl 
benefactiona  have  so  importantly  contribaud  tt 
advancement  iif  science,  made  valuable  T 
on  the  products  furnished  by  crude  oil 
from  Rangoon.    The  resources  of  tha  oil-- 
Upper  Burmah,  especiall]' of  the  district  of  T< 
young  (or  creek  of  stinking  water},  havei 
been  developed   by  British  enterprise,  . 
attained    to    cousirlerable    importance    ■ 
annexation  of  Upper  Burmah. 

Natnral  Oaa. 
Another  moat  remarkable  feature  oonnacttd ' 
the  development  of  the  petroleum  indostry  ~ 
sented  by  the  utilisation,  within  the  last  fB«  , . 
of  the  vast  supplies  of  oaturol  infiammabl*  gis! 
nished  by  the  oi!  flelda.     In  Amaric"   "•'-  — — 

able  gas  supply  was  for   a  long  t , 

locally  ;  but  before  the  close  of  lUSf  its  com 
to  a  instance  by  pipes,  tor  illuminating  and 
purpoaes,  had  assumed  large  propoitioiu,  one 
companies  in  Pittsburgh  having  alone  Ui 
miles  of  pipes  of  various  aizes,  Uunogh  whir 
was  supplied  equivalent  in  heahng  value  to  3,6i 
tons  of  cool  per  annum.  Since  then  tlisttnd 
tion  in  and  around  Pittsburgh  has  pnobably  b 
least  tripled.  At  the  close  of  1333  six  dif 
companies  ware  coov^ing  natural  gas  by  pi 
Pittsburgh  from  10 1  walla;  500  mOea  of 
ranging  iu  diameter  from  -?Oin.  to  3ia,,  wsv 
by  these  companies,  232  miles  of  which  WM 
within  Pittsburgh  itself.  The  Philaddphia' 
paiiy,  the  moat  important  of  these  amnfiaHmn 
owned  the  gaa  eupply  from  ol,ODO  acres  of 
situated  on  all  the  anti-clinals  around  Pitlill 
but  drew  its  supplies  only  from  Tarwitain  u 


Sept.  5,  ISM 


ENGLISH  ICBOHANIO  AND  WORLD  OS  BOIENOII:    No.  18S8. 


imjiTiUe  field.  It 
ie*  and  kbout  9,DD0  dwelliags  withiii  tba 
f,  banda  many  factoriw  aud  dvelluiga 
AUagfauij,  and  in  aumeraUB  ueighbouriiif; 
lagiB.  Tlie  svcraga  gu-pressure  at  the  wells. 
mt  tha  Mcaps  is  ahut  aS,  ig  about  oOOlb. 
'   t^Oara  inch,  and  in  the  cue  of  nev  wells 

■  praHUMi*  Tcr;  greatly  exceeded,  la  order  to 
inirian  tlia  danger  &oTti  le&kagei  Ilia  gafl-praasiir^ 
Am  dtr  ii  lednoad  to  a  muimum  of  lUlb.,  and  » 
nlatad  bf  Talvea  at  a  number  of  stations  under 

ODotnJ  of  a  oantnl  itation,  Tlie  usual  prea- 
•  in  tlu  lajgor  lines  ii  from  61b.  to  Hlb.,  while  in 
low-pnmire  lines  it  does  act  exceed  loz.  to  ^oz. 

■  affaot  of  Um  change  from  coal  gas  fa  natural 
npOB  UiB  atmocphere  otot  Pittabuigh  has  been 

it  marked :  fonnetl;  tlie  akj  was  constantly 
cimd  bj  a  eanop;  of  dense  smoke;  now  the 
KH^bora  is  dear,  and  even  irhita  paint  may  with 
tamtj  1m  omployed  tor  the  hansa  fronti. 
Water -Qaa. 

.  form  of  ^aseons  fuel  which  has  long   

wn  to  techmcal  chemists  and  metallurgists,  but 
dihaa  of  lata  attracted  considerable  attention. 
niaUr  in  ooniieiitiaa  with  the 
kralating  to  its  applicatioi 
iMtt  Fox,  of  Leeds,  ^as  beoc 
r  ;«>iBi  •  ooinpetjtor  in  the  United  Statea,  botli 
ha  natural  gaa  at  Pemuylvaaia  and  of  coal-gu. 
«  Faliz  Fontaua  fint  pradacod  go-called  water 
m  ITSO,  by  pBssiiig  vapour  of  water  over  highlr- 
ad  fuel,  many  meUiods,  diffsring  chiefly  in  small 
il*.  baTB  bean  piopoBed  (or  carryiDg  out  the 
atioo,  with  a  view  to  the  nody  and  oheap  pro. 
lioB  of  the  iMnlting  mixture  of  hydrogen  and 
— '"*'  — ' IS  teohoicaJapplictttioiu 


s  pursued  by  Mt. 


ia  oxide,  and  ni 


._..    Being  ol  itself 

_a  this  direction  is  accom' 

t  by  mixing  it  with  a  highly  luminouj 
,  iH  ujr  eaiuiDg  a  taydrocarbon  vapour  to  bi 
Mtd  through  it,  or  thenoa-lammous  Same,  pro- 
id  lijbanuiig  it  in  the  air,  ia  made  to  raise  t< 
miltamntir  aomeanitably-prepared  solid  substance 
h  aa  nagiMBa.  lime,  a  ziroouium  lolt,  or  pUti- 
^■fcwobybn^tUght  is  emitted.  Theobjectioi 

■ > _.  as  an  illuminant  for  use  in  build. 

Lt  weight  ia  attached  by  ua,  and 


lMfi)r  lightuig  porposea. 
iMa«,iti  atiliMiion  m  thii 
hid  Mthw  by  mixing  it  wi 


le  rendered 


nlf ,  a*  sad  experienoB 

MB^Ma,  to  tlw  eiteut  of   about — 

■HM,  of  the  h^hly  poisonoua  gas  carlKinic  oitde, 
■tnoambsre  in  a  conQned  spacs  n 
i^aUe   by  a  amall    accidental 
h  watar-gas.  by  leakage  or  othe 
■Ub  by  any  odour— appcara  t<  .  . 

■tv^adimnit  to  its  employment  in  the  Uuitod 
l^aaitia  now  manufactured  for  iUuminaticg 
Ihsitiiig  ^nr{>oses  by  a  large  proportion  of  their 
■atki,  bem^  iu  same  places  employed  in  admii- 
t  with  a  highly  lumiuoui  cnat-gaa,  in  others 
lM*d  fauniBoai  by  the  oltoinativa  methods  maa- 
mi.  Itiiitatedthalabautthrae-fonrthaof  the 
■niwg  gai  now  supplied  to  the  cities  of  New 
k,  BfooUyn,  Philadelphia,  Jersey,  St.  Paul, 
[  llnuiMpoUi  is  ouburetcsd  water -gaa;  in 
■go  tha  entire  anpply  now  consiats  of  Uiia  gaa, 
■BottoD  will  also  soon  ba  supplied  exclusiialy 

SclioDla  of  Science, 
a  aiamination  into   the    present  educational 
■ma  of  Iieada  places  ' '  j......   .l_ 


■Moot 


tha  prinaplea  of  the 

'snboatioiu  to  technical  purpoaes,  with  parti- 
tNtfranCs  to  the  prominent  local  indnatriea,  by 
fidca  of  tbo«  who  pnraue  or  intend  to  pursue 
>■  Iliaia  ia,  probably,  no  town  in  the  kingdom 
tltutj  pnmood  with  elGcieat  elomcntary  and 
■aad admit  tor  both  sexes,  while  the  special 

b^MBta  of  the  artiaan  are  efiiciently  met  by 

MtaiVMol  the  Yorkahlre  College  provide,  m 
Ik,  a  aoBbination  of  thorough  sciantilic  edu- 
■  Mh  laallj'  practical  troinrng  in  the  more 
ikat  local  fbdnitries;  indeed,  during  tha 
M  nan  of  its  oontinually-^grcsBiTe  work, 
hwlaUuM  haa  acquired  so  wideapread  a  repu- 
"  '  '  '  ti  come  from  abroad  to  reap  the 
sd  by  tha  nnriToUsd  textile  and 
iti  ol  the  Leads  CoUega.  Tbe 
....  _  WW  eiistiBg  between  thaao 
and  the  oorntponding  branches  of  the 


slNhoalain  Yoililur«,  by  one  of  tha  moat 
Htof  tha  andaot  oompaniea  of  the  Uity  of 
%  the  Clothwodeai,  tSorda  an  inUmOiBg 


illustration  of  the  good  work  in  the  cauaa  of  educa- 
tion performed  by  those  guilds  and.  especially  of 
late  yeora,  by  meana  of  their  Sounding  iuatitute 
for  the  advancement  of  teclinical  education  which, 
through  its  two  great  inatructional  Gatabliahiiaeata 
in  Loudon,  and  through  the  oporatiau  of  Its  syatam 
of  examinations  throughout  the  conntry,  extending 
now  even  to  the  colonies,  haa  oliforded  very  important 
aid  towards  eradicating  the  one  groat  bbt  ui)on  our 
'■    lal  educntionul  orgauisatiou.     To' *""'" 


educ 


iheme  for  tite  advancement  of  technical 
itry  must  . 
of   pride   to   the  City  of  London    and  its 


ouroe  of  pnda  tc 

anciaut  guilds  in  time  to  come,  when  the  operati 
of  efficient  leeislatian,  supported  and  extended  by 
patriotic  mmiiflocnoo  and  by  the  hearty  ca-opora- 
lion  of  aaaociatioiia  of  earnest  and  competeat 
workers  in  the  cause,  sbali  have  placed  tha 
mnchiiierr  and  reaourcea  lor  the  loohnical  - — ' — 
lion  of  the  people  upon  a  fool 
with  our  poaitiou  among  nations 
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It  has  been  found  that  steel  blades,  such  at  ruors, 
ussort,  pocket  and  table-knives,  and  also  files, 
iffer  complete  delerioratiou  to  u  coaaidarabla  depth 
•om  tha  surface  of  the  matal  when  immeraodinthe 
jft  upland  waters  supptiod  to  Shelfleld  for  several 
sara.  ThiahasbBanprovedby  therecoveryfromtii"" 
I  time  from  the  re.;tervoirs  of  bundles  of  auch  aU 
articles,  which  hod  doubtless  been  placed  there 

.i__  ^^  trado  outrages  in  tunes  past.    The 

found   to   have  liaooma    converted  into 

plumbago,  whole  bundles  of  blades  bung  capable  of 

being  scraped  away  with  a  penknife. 

Treating'   Flbrea. — A  new  mode  of  treating 

hemp,  jute,  and  other  fibres  form-'' ' — '- 

(or  the  manof mturo  of  tiles,  slabs,    , 

and  other  articles  or  structures  baa  been  described 
in  a  patent  specification  by  B.  A.  Weatberdon.  The 
libresare  cut  und  boiled  fuurta  six  hours  in  a  strong 
■  itiou  of  lime  by  steam  at  a  prewuro  of  from  30lb. 

,iTv   -_  -1. inch.    After bBing  thoroughly 

is  passed  toapulpmgmacUnc, 


to  401b. 

washed,  the _., ^  _.,._„ 

here  it  is  treated  with  alum  about  "lb.  to  lUb. 
the  cwt.,  and  in  same  cases  with  animal  sisa,  and  in 

— r, 111  la  lu.i  imu  jBunmunuiiiOrmlf  t — 

fitted  with  m 


others  with  vegetabli 
ing  machine  il  ia  run 

""-'  —''h  machinery  (or  keeping  tha  pulpinsgita- 
whilst  therein  it  can  bo  dyad  if  required, 
Kow  the  pulp  libre  ia  pumped  into  vats,  and  from 
thence  into  wire  moulds,  to  be  formed  into  alabs, 
blocks,  &C.,  the  liquor  being  eitiactad  by  auitable 
pressure.  The  slabs,  blocks,  kc,  arc  bronght  into 
tlia  drying-room,  and  when  dry  passed  through 
wild  ateol  rollers  four  to  twelve  timea,  atecped  iu  a 
wuno  anluticii  of  alum,  and  again  aubjectod  to 
'lydraulic  pre«ure.  Thnn  tbey  are  brought  into  a 
bath  of  vegetable  or  other  oil  for  four  to  six  hours, 
ind  again  pressed  and  steam-rolled  aa  many  timei 
IS  necessary.  Tn  finisli  the  process  they  are  driCL 
in  hot  air,  and  iu   some   cosaa  passed  through  tha 

Leather  BeltinK.— Although  acme  writeca  con- 
tend that  leather  belting  should  be  ruu  with  the 
Qeah  aide  to  the  pulley,  while  others  are  eijually 
<Uoug  in  their  claim  that  it  should  run  with  the 
hair  side  to  the  pulley,  they  all  agree  that  for 

1  —  ^  gij^  leather  bait,  when  properly 

carefully    balanced  putle^a,   ii  tutb 
satufoctory  and  economical.    It  ia  estimated  that 

'--'-  -*-  width  of  good  double  leather  belting, 

the  rate  of  50Dft.  dbf  miuule.  wiU 
transmit  one  horse-power; 


horse  power.  If  the  bait  is  allowed  to  accumulate 
'  '  and  dirt,  auch  accumulations  will  absorb  the 
UTS  of  the  belt,  and  it  will  become  hard  and 
dry,  and  begin  to  crack  and  slip.  If  the  face  of 
"■  ■  pulley  becomes  bright  and  smooth,  it  shows 
the  belt  is  slipping,  even  though  the  eye 
fails  to  detect  it  otherwise.  A  belt  can  be  cleaned 
leana  of  warm  water,  applied  with  a  atiff 
,  or  by  holding  a  aquore-edged  board 
against  the  belt,  while  in  slow  motion.  Belt* 
should  be  cleaned  regularly,  and  after  clean- 
ing, a  good  belt  dressing  should  be  applied. 
A  proper  dressing  will  keep  the  belt  sofL  and 
elastic.  It  will  cause  the  belt  to  hug  the  pulley  and 
[nit  its  greatest  power.  The  use  of  a  good  belt 
ng  ia  superior  in  economy  to  any  other  method 
irreetiiig  a  aUpping  or  slightly  loou)  belt.  The 
[n  of  tightening  a  lielt  whenever  it  shps  is  not 
d  one.  Tha  belt  is  liable  to  be  made  too  tight, 
1  heals  lite  beariogi  and  slraius  the  bell. 
Great  care,  however,  should  be  taken  in  preparing 
t  dieaaing.  Castor  oil  ia  an  article  in  very 
general  use,  but  eipeita  have  found  that  it  contaiui 
an  active  acid  principle,  and  is  drying  in  its  nature. 
The  use  of  soap,  resiu,  tar,  ^c,  cannot  loo  strongly 
be  condemned.  They  are  only  temporary  atimulaats, 
aad  aveotually  destroy  the  lielt. 


SCIENTIFIC    NEWS. 

AMONGST  tha  photographs  of  spectra,  tukcn 
bv  Mr.  UiiUey,  of  Clusica,  Peru,  Prof. 
E.  C.  l*ickering,  of  Harvard,  notes  some  of 
more  than  usual  interest.  Thus,  a  photograph 
of  K  CariniE,  taken  on  April  4  luat,  shows  that 
the  U  and  A  linoa,  duo  to  hydrogen,  are  bright; 
two  photogiuphs  of  the  star  numbered  15177  in 
the  Cordoba  Ucnenl  Cutnlogiic.  show  a  apsctrum 
mainly  of  bright  lines,  while  Jl.ll.  (-  311',  3Gfl9, 
has  wight  lines  in  its  apcplrum  on  the  photo- 
graphs taken  ut  Jlarvird  with  iho  Sin.  Draper 
telescope  in  June  List. 

A  publication  of  the  Sice  (Jbserv.itory  has 
recently  nppearad,  with  an  ntlns  conliiining  il. 
Thollon's  drawings  of  tha  solar  spectrum,  to 
which  Mr.  liaityurd  draws  attontioa  in  this 
month's  issue  of  K-iaicMy,  stcompanying  his 
notes  with  some  roproductioiia  of  photographs  of 
portions  of  the  BoLir  spoctruoi  taken  by  M.r.  O. 
Hi^^,  of  Liverpool,  with  the  uid  of  one  of 
Prof.  Kowland*  concave  gratings.  The  defini- 
tion obtained  by  Mr.  IliggJ  U  extremoly  sharp, 
and  we  understand  that  ho  intends  to  publish  a 
photographic  map  of  the  spectrum  extending; 
from  wave-length  2390  to  wavo-lon^th  8500.  To 
those  possessed  of  spectroscopes,  illr.  liinynrd'a 
paper  will  be  found  of  g;roat  interest,  anil  the 
friendly  rivalrj'  which  it  will  probsbl)'  aet  up 
between  M.  Thailon  and  Mr.  f^gs  miy  be  ot 
groat  ultimate  vulue  to  epectrosuop}'. 

Dr.  Polisa,  of  Vienna,  diacovcred  another  small 
planet  on  the  17th  ult.  It  will  reckon  as  39o, 
and  ia  his  seventy -third. 

Denning' I  I'omat  on  Sept.  I'J,  Kerlin  midnight, 
wilt,  according  to  Herr  JSerberich,  have  a  position 
— 1{.A.  lih.  47m.  lis.,  N.  Doc.  il'  43'5',  which, 
with  the  figures  given  in  previous  numbere,  will 
suffice  for  all  practical  parp  jadi,  though  the 
comet  ia  then  at  twice  its  discovered  brightnesg. 

The  death  is  announcod  at  Christiaoisi  of  the 
omiaent  Norwegian  aatronomar,  Carl  Frederik 
Feurnley,  who  has  been  Director  of  the  (Jbaorva- 
toryandl'rofesBorof  Astronomy  at  the  I'nireraity 
of  Chri^tiitiia  since  1837.  He  was  bom  at 
Fredeiiksbalb  in  181S.  He  was  the  author  of 
astronomical  and  meteoroIogiiMl  pub- 
licationa. 

Thn  sudden  death,  on  the  srth  alt.,  of  Itlr. 
Camelley,  I'rofeasor  of  Chomialr}'  in  the  Uni- 
veraity  of  Aberdeen,  is  annouutjaLi.  In  1879  ho 
was  elected  to  the  Profetaorahip  of  Chemistry  in 
Firth  College,  Sheflield;  in  ISSJ  to  the  chair  o! 
Chemistry  at  Univeraity  College,  Dundee;  and 
laa-i  to  the  Cheuiiitry  chair  in  Abcrdoau.  Ua 
as  only  thirty-eight. 

From  Victoiii  news  haa  been  receive!  of  tliD 
death  of  Mr.  Itobert  Bruugh  Smyth  (a  Tyne- 
sider),  who  emigrated  to  Au^tnliii,  und  woa 
appointed  director  of  Metcorologicil  Ubservations, 
and  aubsequontiy  director  of  the  Geological 
Surrey  of  the  colony. 

ind  edition  ot  Father  ('>>rlie's  "  akutct" 

of  the  hfe,  work,  and  death  of  tUtber  I'crry  has 
been  issued,  the  demand  for  some  notes  of  the 
distinguished  astronomer  and  man  having  soon 
eibaujUid  tbe  first. 

In  the  recently  ioBund  number  of  the  .  lid-jjiad. 
Dr.  Etchardson  prolosta  attainst  exeeiiliou  by 
electricity,  and,  in  fact,  agaiost  any  member  of 
the  profession  being  Ciilled  upon  to  witness 
■'uairital  murder."  Ho  has  a  mrire  inttresting 
paper,  entitliid  "  I/esaons  from  the  Fiisting 
Mania,"  aug-geating  that  the  "extreme  limit" 
from  fifty-throe  to  fifty-five  days. 
At  the  Anthropological  Congress  held  lately  at 
Miinster,  Prof,  Waldejer,  ot  Berlin,  apoku  on 
the  brains  of  man  and  of  the  anthropoid  apea. 
lie  described  the  forms  ot  the  brains  in  queetion, 
with  their  typical  convolutions  and  furrows,  and 
dwelt  on  the  great  resemblance  between  the 
human  brain  and  those  of  the  gorilla,  the  cbim- 
the  oraug,  and  tha  gibbon.  This  resem- 
blance is,  he  contends,  much  greater  than  that 
of  the  simial  bruin  to  those  of  lower  onimuls,  such 
the  wolf,  the  fox,  and  thu  dog.  At  the  same 
36  there  are  unmistakable  and  regularly  re- 
rcenl  diKeronces.  In  m.m,  for  instance,  tha 
furrow  which  runs  out  from  the  middle  furrow 
about  midway  between  its  ends,  and  nearly  at 
right  anglus  to  it,  is  extroinely  slight,  whoroasin 
thu  ape  it  ia  very  long  and  deep.  The  occipital 
lobe  is  al*J  incomparably  better  developed  in 
man,    which    makes  the  course  of  the  lurrow 
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Feparating  it  from  Qi«  parietal  lobe  more  Iod^- 
iDlioal-  Finally,  th«  tmman  biain  U  mach 
richer  io  orifices  in  the  part  connected  with  the 
centre  of  language,  whereaa  in  the  ape  a  long 
fiu-TOw  dividea  tMa  portion  into  two,  and  thus 
cnU  off  orificM. 

Eitenrive  teata  have  recentlj  been  undertaken 
in  Ruuu  as  to  colonr-blindneaa  nmong  the 
Tarious  railwajr  serrsnts.  The  resolt  waa  that 
of  13,912  pointamen,  6S  were  colour-blind;  of 
4,620  itation-maBters,  17  were  colour' blind ;  of 
6.3£t  machinisM,  21  were  colonr-blind ;  and  of 
18,G00  watchmen  on  the  rulway»,  140  were 
colour-blind.  The  various  colour-blind  officials 
hare  now  been  either  tmnaferred  to  oceupatioai 
where  this  Jefei-t  is  of  no  importance,  or  dia- 

The  Juiirua!  of  the  Anthropological  Inslituti 
contains  aome  curioui  obaervations  by  Mr.  T.  W 
Shore,  on  the  aun-iving  signs  of  Celtic  influeno 
in  Hampshire.  In  this  county  no  fewer  than  7' 
of  the  oldest  churc:hes  trend  20'  north  of  east. 
inatead  of  due  enat  and  west.  Their  orientation 
is  thus  on  the  line  of  the  old  llay-day  sunrise,  « 
pontion  reTerenced  by  the  Celts. 

At  the  recent  mepling  of  the  French  Aasocia- 
tion,  M.  Cobea,  of  liuenoa  Ayree,  rend  a  piper 
in  which  he  contended  tttit  all  living  HnimHla 
have  a  soHucc  of  absorption  and  respiration 
and  that  oxygen  lolroduced  by  hypodermi 
injection  is  absorbed  by  the  capillaries  in  th 
nine  way  as  the  oiygen  which  is  inspired  by 
the  lung^.  The  artificial,  or  hypodermic,  respira- 
tion thcis  set  up  \i  suggested  as  likely  to  be  use- 
ful where  the  proper  ucliun  of  the  pulmonary 
apputltuaia  defeclivc. 

Amongtt  the  appeals  recently  decided  by  the 
Camberwrll  Asfessment  Committee  is  on( 
more  than  local  intereat,  rii.,  whether  an 
oba^i^lory,  built  in  the  groondg  attached  to  a 
gentleman's  residence  for  parposcs  of  obeervation 
and  scientific  rei^ir>:li,  can  be  raid  to  add  to  the 
^"""■t  Talue  of  the  premises.  Sir  Ueniy  Bease- 
mer,  at  condderable  cost,  erected,  not  long  since, 
on  oleerratory  in  his  grounds,  and  in  dne 
course  the  octrseen  assessed  it  at  £100  grOM 
T^ue.  Sir  Henry  objected  particularly  to  the 
assesGmeot  placed  upon  the  observaton'.  on  the 
ground  that.  in9te:id  of  adding  to  the  annual 
Taloe  of  the  hereditament,  the  obserraton'  bad 
Teduced  il.  Oi-erseers  were  too  prone  to  asiume 
that  on  expenditure  of  money  must  necessarily 
increaae  annual  value :  whereaa  it  often,  as  in 
t>iT  Henry  Bessemer'^  case,  operated  the  other 
way.  The  ohservslory.  Sited  as  it  was  with  o"  " 
of  the  most  magnificent  telescopes  to  be  found 
the  country,  was  doubtless  a.  source  of  amns 
ment  and  instruction  tu  Sir  Henry :  but  if  the 
houae  and  gToandiwereinlhenurketlo-morr 
a  Rr«at  dilfically  would  \k  experienced 
Sn£ng  a  tenant  who  w^uld  use  the  obserral 
as  it  wM  being  used  at  the  present  time.  In  the 
end  the  Aasessment  Committee,  whilst  not  con- 
tedingall  thxt  was  asked  on  behalf  of  the  appel. 
lant,    made    a    snbstanti^     reduction    on    tbi 
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I  vwiM  taaTC  ettiToaia  wtlta  wbM  h*  kum,  and  ■> 
_  Eh  u  hi  knows,  but  no  dor;  and  that  notiatUi 
ddIt,  but  fai  an  Mha  nbJMita:  tat  (lUliapenDD  aaj 
*-— particular  fauwlalgfl  snd  ezpensm  of  t^ 

Lt  emrbodrdoaa. 
...  .\m  pittaace  of  blj, 
whole  bodf  of  phTiif ' 


_e  "gradaj 
yieUine/'    I  woadsrwba 

Apennmea,  coosuting  of  noa  mam,  m  fWB 
20,000ft.  high  (equal,  «t.  to  a  muIm  aa^m 
aaith  having  an  allitada  of  11  wOm  «r  ■]  it 
-iy  fracture  or    aiJomtina    (<    tfca    )^h  oirt 

ie«tion  of  an  aOaimlb^t  ia"  tk>  Hd^  utk 
arcely  be  reopsDod  hn.  Ihn*  MV  SrtBa, 
_id«r  "a  high  poweTi  ^i^tMaaimA  ^  lfc«  Ttam 
during  occultation,  sod  luald  ttaoa  tta  iMf 
QUUDtcflt  detail  on  his  aurfaaB  wtes*  it  vvi  ■  cw 
tact  with  her  limb.  Aad,  wtatia  ■■BBonlaftt 
purpose.  Dr.  Huggina  nolsd,  *»MKlfc» 

■haDlutoly 

ooacilabla   with 


Vol.  LI,  p. 

■'  E«ars  on  Aattonomr, 
Green;andCo.  inlSra. 
with 


PtutaKTaphlc    CmrA    Frun««.  —  We    hai 
received  from  Mtttn.  Marion  aad  Co..  of  Sohi 
w]uare,  some  Mmples  of  their  newly -registered  card 
tnmes.    The  ideoi  is  qniie  novel:   euA  frame  '~ 
itluminsled  with  deeigiu  and  mottoes,  appropria 
for  Christmas  and  othrr  seasons,  and  when  a  phob 
graph,  drawing,  or  painting  is  pUoed  in  the  frar 
the  wbole  forms  a  very  durming,  ai  well  as  a  very 
■eniible.  pnaent  tai  friendly  souvenir.     Eicbfrvne 
ii  also  fitted  with  a  strut  tw^,  and,  cnnaidering  their 
artistic  appeaimnce  and  geneim]  utihty.  should  be  in 
great  demand  with  pbotographen  and  the  pabl~- 
geoerally. 

Da.  Tatldb.  of  the  Department  of  Agriculture  i 
Wadungton,  hai  invented  a  new  fiaah-light.  ii. 
tended  to  ta«e  the  place  of  several  which  have  of 
lata  finnvd  dangoinui  in  practice.  The  compostion 
Qooaata  largely  of  diamial  nude  from  the  ailkT 
down  of  the  oulkweed,  a  f  um  of  carbon  which  ha 
piefai  because  of  its  freedom  from  ash. 

Tbe  Iridium  Uffht. — Upon  a  luilable  plate  or 
■anient,  nefa  as  wax.  the  form  of  the  decirel  hia- 
ment  is  peodlled  with  plnmbaEH ;  this  is  placed  in 
an  electrical  iridium  bath.  When  a  film  of  soffi. 
dsot  thi'-fc'"'—  is  deposited  upon  the  itenc£ll»i 
doagn,  the  filamsit  is  pealed  o9  from  the  beeawu 
and  tlli>plnmbag«bnuliedc.ff  the  back.  Iirm  wires 
are  nssd  as  ooadacturs.  The  filament  is  incac- 
deaoed  LQ  the  atmosphere,  u  it  is  practically  non- 
oomboatible,  or,  for  secorily  against  bnalmge.  it 
ma;  be  incandesced  in  any  nutable  gas  a-  ■ — 


THE  INSTirUTB  OF  THE  USAKIA. 
a&9EI.I.SCHAFT—CHB0  VATIC  ABBB- 
BATION  ~  THK  UOON  —  THE  KEW 
ASTBONOUICAI.  80CIETT  -  ATHO- 
BPHE3B,  ETBEB.  OR  EITHBE  ?- 
EXEQE6XS  IN  EXTEE  MIS -BOOKS  ON 
OE0I.0QT  AND  THE  WICE03COPE- 
LUNAB  PHOTOGEAPHS  —  EAZOES- 
DIUHNAL  HTTTATION-AN  ASTEONO' 
mOAI.  DISBCTOBT-BEFLECTOE  T 
B  SEEACTOB  -.  STAB  MAPS  —  BIQKT 
ABCBN8I0K  AND  DEC1.IHATI0H 
CAHBBA  LUOIDA-THE  BIBTH  OF 
THE  UOON-LOOABITHUS-DIP  OF 
THE  HOBIZON-BEI^TrVE  VI8I- 
BILITT  OF  SATELUTES— NEPTUNE 
— F0WBB8  OF  BIO  TELESCOPES. 

L31530.]— The  ninth  number  of  Vol.  II.  of  the 
Puhlkati<*u  of  the  Astronomical  Society  of  the 
Facific  contains  a  verv  interesting  description  of  the 
Institution  of  the  Urania  Gnellschaf  t  (translated  bv 
Mr.  J.  E.  Keeler  from  the  original)  bv  Dr.  M.  W. 
Mayer,  it*  Director.  This  remarkable  building  is 
erected  in  the  Park  for  the  Kational  Eaptsitiaua  in 
Borlin,  and  oontains  four  departments— the  astro- 
nomical, the  physical,  the  mechanical,  the  micro- 
soopcal.  and  the  department  <ii  scieotiSc  Isctiuea  in 
Donnection  with  the  theatre  or  auditorium.  Be. 
ginning  with  the  astronomical  department,  the 
observatory  is  furnished  nith  a  IJm.  equatorial 
retactor,  embodying  every  recent  improvement,  a 
..  refractor,  a  4[n.  eqnatoreal,  a  liiu.  reflector,  a 
,.  ejuatorially-mounted  oomet  seeker,  and  a 
n.  transit.  It  also  posaeises  a  Standard  clock, 
electrically  contrf>lliug  tiro  leas  perfect  ones,  and  a 
chroDOgrapb.  This  portion  of  the  institution 
is  BO  thronged  by  the  public  on  clear  even- 
ings that  nothing  can  be  aSorded  Io  any  indi 
ridual  member  tif  it  but  a  temporary  peep,  as  it 
were,  throagh  the  telescope  to  which  'he  may  have 
access :  bat  the  diasatisGed  observer  is  passed  on 
from  the  obserratory  to  the  leciuie  theatre,  where 
astronomies]  lectures  are  given,  illiuoinited  by 
news  projected  on  to  a  screeo  bv  the  aid  cf  a  lamp 
of  e.OOOc.p.  The  phyncal  department  is  replete 
with  apparatus  iUnstrattng  the  theory  and  piaclicsl 
employment  of  electridty  and  magnetism,  with 
instruments  exhibitiDg  the  phenomena  of  acoustini 
(amoni;  which  the  pbono^ph  naturally  pUrs  a 
conspicuou'  part".  Sc.  Fifty  atmpaond  achromatic 
microscopes  and  many  simple  ones  form  the 
furniture  of  the  microscopical  department,  and  aid 
in  rendering  intelligible  the  marvels  of  the  invisible 
world.  Of  the  lecture  theatre  I  have  already 
■pokeo-  B»ides  all  this  are  the  labintories. 
engine- rooms,  Ire.  What  the  old  Folylechnic 
institution  in  liegent-street  did  in  a  humble  way 
for  a  limited  part  of  the  population  of  London,  ib'f 
Crania  Institute  apparently  aims  at  perfi. 

a  very  much -«--.^ —    ._.,-..     . 

larger  pnhlic.  How  fi 
gathend  tram  the  tact 
admitted^-  -*"  ' —    ■ 


tte3UWCVoLLI.m.Hq,l 

that  the  tide  at  tha  '•BsttAAAf 

wonU  kai«  t^M^  u 


nomical  Socis^ :  bvt  it  is  fro\mhtj  las  lik  b 
change  the  adoptoUdsunalKa  bow.  I  wMHMl 
fe«r  words  wiUT^judtobttn  H3M  MitUV 
^'Imprimis,**  ttan  **Ab  Olili^dV 


,„p.  10).        , 

of  the  L.  A.  S.,"  upanaUTJgMM  tka  _ 
among  the  "  methooa*'  Mt  fei^  >■  Ihi  T^^ 
of  the  Britiih  Aatnocmical  Suiialj  IB9W* 
caunc,  VoL  LI.  p.  52^  ia  indodsd  "Ihah 
of  meetings,  not  only  in  Leadmi,  tatakoitp 
riudal  centrea,   ntkrrtrtr   thi   mfmUr  af«f~^ 


d  the  n 


Surilj, 


mooopolv  of  the  Novtbem  is 
JDst  as  reaaonahls  fa  W4rt.-c 
Si  the  head-qoartMi  of  As 

Zseler,    or   for  SootA   rev 

Berwji^-on-Twaed,  ■■  for  &  liv^oolMsateWgii. 

,  with  It.  Waagk'a  pp^^ 


that  the  Ims  oostlj  tin*  n 


be  delighted  to  see  As  hj^ 
iming  in  in  their  nnmliaa.   L-.. 

intelhgsat  kMto(B«n 

gji-  meehamcal  aplita^^ 
mallv  favoniaUfl  ps^M 


Bat  if  r°B  ^V. 
the  avenga  turner  or  fitter  to  na^donflrtN] 
and  10s.  a  year  thereafter  for^is  Ii 
be  apt  to  ask  himself  whne  the  mo 


.. . .  should 
artiflcera 

whole,  no 
than  tbev  ana,  and  11 
them  in   an  exc^ib 

instruct  to  a  large 


In    reply  to  the 
31496  {VoL  LI-  p.  o 


above  uaaanas  aDrnee.  wigi.-j 
iebeignoimat  that  the  dM»li««<W°H 
ir,  01,  to  pnl  it  in  another  'Vi^**~4 
lasses  incumbent  in   theoi,   otoM^] 

'jw  !r-rdl  progre«iao  as  their  altitndeaincri 
ithmetiol  piogrenon ':    Calline  the  dsos 
_...._•-„  1 — 11   ,rt  sj  n^hi^il 


be  twice  as  rare;  at  7  miles  tour  ti 
Ii  miles  sixteen  timea  as  nre;  . 
1)  jiM  times  as  rare — and  ao  on. 
shape  of  a  reply. 


Where  on  earth  did  y 


ihCrookoa's  si, 

'  no  Ugbt  was  ssaa  tkr 

iVas  Uicre  etw  taA.  d 


pradnaiUirfar  ta 

:.  T*t  Mr.  sWke  appeal  to  Mr.  Cwotaa  Ml 
'    point,  as  he  has.  obriowl]-,  BoatHI 


through  the  biehcat 


;cc*eded  may  be 
days,  and  that  ii,Vi'i  were  taken 


apprehended  his 
._r.  Uarbett's  me  __  . 

with  the  plain,  obvious  itiMning 


Mr.  (iarbett'a  method  of  lAijins : 
plain,  obvious  itii^nmg  in 
31197  (VcO.  LI.  p.  w7)' 


tlwS< 


geolocical  reasoning.     I  nsed  aanaly  mj  ^^ 
His   Biblicil  eiegens   inesistihly   mmdi  ■#   J 

that  of  the  gentleman  who  inmstsd  that  vafaA^QI 

In  the  number  of  the  serial  from  which  I  h!ive  reference  was  made  to  our  Isadiag  low  OOM^Q 
gathered  the  above  details  is  another  paper  by  Mr.  in  Judges  iv.  -Jl,  on  the  ground  that  th«  a^Q 
Keeler  which  will  at  once  astonish  and  instruct  thojie  mer  wi£  which  Siiera  was  killad  aMsf  han  1^^ 
who  approach  the  consideration  of  ita  subject  for  '  a  Jaa!  tooll  ,  __ 

the  first  time.  It  iion  "The Chramatii  Aberration  I  do  not  know  enon^  of  botany  te  »Al» 
of  the  Thirty-sia  Inch  Befiactor  of  the  Lick  Ob-  ■  petent  to  adviaa  "  Canleiboij"  [qrary  W 
servatorr."     Its  amount,  in  this  and  other  gigantic    Vol.  LI.  p.  hi'l)  as  totheiiaioeotsleinentaiykrt 

instruments.    wQl    came    as    a    revelation    to  the  '  on  that  subject;  bat  with  reft *- "■-        ' 

msjorin  of  those  who  will  read  it.  '  tor  the  names  of  geological  o 


Mr.  Diioi 


rs  raining  dc 
,  1  mutleai 


n,  once  for  all.  vears.  centime,  or  Page's 
whereas,  as  a  matter  of  fact,  it  a  lished  by  1 
down  upon  her  surface.  Farther-  I  and  then  t 
-"     -    Mttle  19  withMr.pMl'Lydl's  '-! 


1  to  beam  with  G<lkie*B  "PtuM^m 
published  at  Is.  bvllaemillasMd  ^ 
aence  Primer  serim;  to  go  o"*},^*^^ 


proceed  to  the  fourth  revised  d 


KNOLI8H  UEOHUIIO  A.ND  WORLD  OF  SOIEMOE :  Ko.  L32B. 


UdMd  at  9*.  bj  John  Mum;.  Bj  that  tima  h« 
will  liKTe  ^almd  a  raffidsnt  moittny  of  hii  nibjsct 
to  oikUo  him  to  Hleot  worka  for  himulf .  He  mt; 
Icfbl  tb*  ttBdr  of  U]«  mioroccope  with  "  Fractioa 
HicnMOcraT,"  V  Q-  E.  Dar'-  --^--  --  "  -•- 
lUMdhrW.  " 


,  pric«  7».  6d.,  pnb- 

and  Co.,  and  then  procuce 

iliihed  by 


■'  F.  C.  V."  (jnery  72172,  Vol.  LI.  p.  563)  wIU 
Iw  quito  Mfe  ia  pboto)(raphiiig  Fioaor'a  repro- 
iaebaaa  of  Rnthoford'a  lunar  pbotographi,  U  he 
doei  not  do  lo  for  exhibition  or  ule. 

I  rtionBly  noommand  Hr.  Bean  (query  T2188. 
TaLi;i.p.A63)  tOMntully  itu^  pp.  1146  to  ll»i 
fadnriTBofVol.ni.  of  UoItupffel'i"Tumingand 

TlueB  or  foui  yean  a^  I  leferred  more  than  once 
in  thaM  aalonina  to  a  bizaTTe  hypothesis  etorted  by 
U.  FoUe,  the  Belgian  AstroDomai  Royal,  of  the 
ditmal  antation  of  tbe  eartli'B  aiia  (Enolish 
MxoBamo,  VoU.  XLII.  p.  416,  XLIV.  171  and 
430,  Ac.)  YoureiaeUentcon(«mparary,  ThtObier- 
mtiry,  too,  pointed  out  ahortlv  the  laliacy 
iuifaaiodtof  '  -  • 


[•  of  procedure,  but  opparently  with  but 
like  a  notorious  promulBB.toT  of  (his 
owu—w  mheT  people's)  "theoriea"  in  UiiBCOUatiy, 
tiM  offidal  head  of  Belgian  aetTonomy  has  Rone  od 
itanplf  makiD([  auertions,  io  lublime  diaiegard  of  the 
-*■'— *=~ia  which  have  been  establishad  to  his  "  dis- 
1  it  would  appear  that,  at  last,  that 

ImIl   , 

it  XaeliKchlcii.  with 

indeed.     Id  abort,  M.  Leh- 

iBum-FOhli  abowa  ooncIoaiTely  that  M.  Folia'i 
■li>H>i1  proofs  of  dinmal  nntation  (the  one  derired 
taoi  tb>  tMnpBrisMi  of  the  aiimnths  of  a  circam- 
polar  atar,  and  the  other  founded  on  the  variationa 
of  the  nuiidian  marks  at  Straaburg}  ue  perfectly 
wcrtblaaa.  insaoiiich  as  the  Sret  reeta  on  a  calcula- 
tian  whiitfi  aeaka  to  datermine  three— or  even  four 
— mlmown  quactitieB  hj  two  equatioos  of  condi- 
dUkD,  and  knowing  what  practical  astroaomers  do 
d  the  ineritaUe  influenn  of  inatruTnental  errora, 
th«  worth  of  Uieae  reanlta  may  be  accurately  eaCi- 
Ditad  aa  nil.  As  for  M.  I^lie'a  aecond  alleged 
Bfoof.  tthaa  its  origin  in  an  absolutely  ineiplicabl 
1  between  Time,  and  Hidfnnl  Time.  B, 
my  brother  aitronomers  ffill  probably 
:h  H.  Lahmaun-Filhf4  ic  " 
1    in    I'Etoilt    Btlgt).      •    .  ^ 

ptanrea,  jniqu'id  donn^  en  faTeoc  de  I'exutcDce 
Mknntatlon  diurna,  nerepoaest  Burrien." 

Aal  wiitethera  liea  before  ma  the  third  editioi 
K.  A.  Zanoaatar's  valuable  "  Lists  gfui-rale  dea 
ObanratoliM  st  dee  Astronomss.  des  Socictt's  et  dea 
Barata  Aitronomiquea,"    which,    as    a    kind    of 


directory,  will  bo  found   .  ___,    

Uaed  by  all  aatroDomsrs  who  have  correspcuil- 
■wa  witn  their  oonfrfirea, '  either  in  t^eir  owi 
taantar  or  abroad.  It  commences  with  a  list  o'. 
vttAj  arary  obserrators^  of  taj  importance  in  thi 
vam,  in  eonnectioii  with  which  particular  pains 
ban  bean  taken  by  the  editor  lo  secure  the  greatest 
sacmacyiDtheirgeogiaphicalco-otdinatea:  in  tact. 
tblistmigfatbeadTantageouBly  employed  to 
flass  data  in  those  which  appear  in  the  J\ 
Ahuatac,  the  CBunauaance  I'fi  Ttmp<;  ai 
Arlian'  Jthrbuch .     Then  we  hare  en  scci 

itjon  and  object  of  evei^  eiiating  aociet^ 
with  astronomical  science,  which  is 
ly  a  deeoriptivB  list  of  the  principal 
..        ...  r         Foucthli 


"^lic' 


Ins  a  tatalogaa  raisonni:  of  aatroncmical 

Hns;  and  afler  that  a  list  of  the  name 

•Ifaaea  <rf  all  the  beat-known  aatronomcTs 

theworkeoDdudiDg  witha  simitar  directory 
nonuoal-nutrumeut  makers.  It  ia  tumiahed 
.  -  -  oopiona,  in  fact  sihanstiTe,  nominal  index 
tn&ssatirawork.  Themiatakeaaresingala 
laottUiat  the  lamented  Dr.  Guthrie'a  na 

tnasiaaaioiiK  those  of  the  living  men  of , 

MlhatOeneralTennant'a  late  address,  andnothia 
mnt  one  at  Ealing,  is  eiren  ;  but  so  far  hai 
■tatiid  no  mora  enabi.  £1017  astronomer  ahoul 
lOHB  this  naaful  little  book,  which  is  published  b 
Hms,  of  Bmsnls. 

ttkelettWBWDicDnaTBaDoeareaon....^ 


jg;^^ 


Star  Atlaa  for  general  porpoaea,  unless  he  cboosea  to 

(Dtotba  coatof  procuiing  Mr.  Cottam's  splsodid 

tsrisa  of  Star  Charts,  which  you -"^ - 

afTOBTLamlume.    Thesecou— _.  „_, 

tialObJecta,"  and  the  '>  Cycle,'''  together 
— *-  -"" ' other " 


Ihaiy   table,    and    have   toiled  to   i 


think,  require  bat  little  recondite  study  to 

If  we    suppose    the    plane    of  the  (arreatrial  |  1 

ator  to  be  piodnced  to  the  Heavens  it  will  trace  ;  atars    tiy    comparison    with 

the  celeatial  equator  there;  a  circle  of  course    Many  of  the  atars  of  the  thir 
everywhere  00°  from  each  pola  of  the  sty.     Now    more  or  leaa  variable,  but  wl 

geographical  co-ordinalea  of  latitude  and  longi- 


asceusion.    For  mample.  London  is  51'  < 

equator  of  the  heavsiis,  and  . 

Noilh  Declination.     In  a  aimil 

Greenwich  for  our  terreatial 

sar  Helboume  is  in  9h.  40m.  East  Longitude: 

taking  that  part  of  the  celeatial  equator  on  w 


laed  by  a  bright  background,  by  the  position  of 


61°  30' . 


..   .  .  _  ,  .        ,  "<  make  nllBlt  red  atan 

as  we  take  |  brighter  than  refractors.    For  those  who  hare  lar^e 

.;.i:.n  ...I  ,  apertures  a  great  field  is  open  in  tie  spectroscope 

obaervation  of    the  red  stara.     The   apectroacopio 

information  ia,  for  the  moat  part,   meagre,  and  in 

tome  cases  entirely  wanting,   especially  in  the  caaa 

of  Southeru  stars.  T.  E.  Espln. 

TowUw,  Darlington,  Sept.  2, 


the  east— is  9h.  lOm.  Ur.  Tothill  must  refer  back 
to  pp.  Ml  and  629  o(  your  XVth  volume  for  01- 
pliciC  directions  for  the  adjustment  and  nse  ot  an 

I  think  that  ths  prism  of  "Bemo'a"  cadiera 
lucida  fquery  72218,  p.  20)  may  possibly  want 
cleaning.  If  his  own  sight  is  normal,  the  images 
aeeo  in  it  have  no  buamess  to  be   hazy.    I  am 

E radically  certain  that  he  is  wrong  atwnt  one  of 
ia  round  glosaea  being  plunr.  It  ia  doubtleaa  a 
convex  lena  of  very  lon^  locus,  and  ia  need  to  bring 
the  paper  and  pencil  pomt  to  a  focus  simultaneoualy 
with  the  objecta  iBen  by  reflection  in  the  piiam.  U 
one  of  the  glaases 
signed  to  serve  the 


an  I™  reflect . , _ 

ia  jdauo-concave  it  must  be  de- 
same  end  for  a  myopic  draughts- 


tageo. 


formula  from 
Snowdon  ia  that  giv 
and  Practical   Aattui 
account   of   atmosph< 


THB  PEBSEID  BADIAKT. 

[31532,]  — I  AM  glad  that  the  question  has 
cauaed  anch  intereat  among  your  readers,  and  hope 
it  may  receive  a  anecial  solution.  Mr.  Booth'a 
letter  is  not  entirely  fnvourabla  to  the  shifting 
theory.  He  obtained  a  radiant  at  47°  +  '16°  on  the. 
13th  August  in  the  present  year,  and  at  47°  -K  S3° 
on  the  same  date  in  1SH7.  Now  on  this  day  Mr. 
Denning  places  the  shifting  radiant  at  51"  +  57° 
I^Monlhli)  XMcea  for  Decemtwr,  1SB4),  agTeeing 
with  Mr.  Booth's  determination  in  1883,  but  diiler- 
ingfrom  those  in  1B87  and  1800. 

The  shifting  of  the  radiant  ia,  aal  already  noticed, 
an  inference  from  observationa,  and  when  the 
observations  have  been  published  (asMr.  Denning'a 

have  been),   it  is  op—    '~ '-    ' ■- 

inf erencea.  In  draWL  „ 
Denning  has  dealt  with  facts  in  a 
arbitrary  manner.  For  inataDce,  when  be  maets 
with  meteors  from  a  radiant  at  1 1°  -<-  4R°  00  July 
11,  13,  and  11,  he  notes  them  aa  "Feraaida^' 
but  when  he  meets  the  meteors  from  the 
aimo  point  (!l°  +  47°)  on  the  30th  and  Slst  of  July 
he  declines  to  give  them  the  name,  though  ho 
□otee  that  they  were  of  the  same  swift,  s&eaky 
character.  He  gives  the  ievignation  of  PerseidB  to 
meteors  from  32°  +  . U' on  the  30th  and  31st  ot  July, 
but  when  be  meets  with  meteors  from  the  same 
point  (32°^50°)  on  the  Ulh  and  23rd  of  August, 
he  denies  them  the  name.     A^ain,  when  ha  miwitii 

I.  If-  II-    t,     ~.io.-L)  -  .n\   jL,    with  meteors  from  43°  ■+■'18' on  the  27th,  28th, 

to  Mr.  urant  tquery  iilsl,  p.  21),  the         j  .>,  1    *  t  *_  i,     »    v        *    _-      .u  _  lu 


Curiously  enough,  I  have 

'  Mjeteries  ot  Time  and  Space ' 
■  ■"    "    "  ■■    •  —"Iff,  p. 


__     .  but  I  think  thai 

p.   20)  might  advon- 

l^  eicellent  httle  boot 

ibliahed   by  the  Society  for 


Time  and  lida,' 
Promoting  Christian  Knowledge. 

The  mistake  mads  by  Mr.  Webb  (query  72228,  p. 
21)  ia  akin  to  that  ot  using  a  knitting-needle  tc 
prize  up  a  heavy  lialk  of  timtier  with.     Instead  ol 

or  20-Sgure  ones  to  obtain  a  rigidly  accurate  result 
in  such  a  piece  of  involution  as  his.  With  sii-flgure 
logs,  the  leeult  is  truatworthy  (aave  towards  the 
end  of  the  tables)  to  seven  or  eight  figures :  with 
seven-figure  logs,  to  eight  or  nine  figures,  ~~''  " 


n  Chan 


Dip 


1  mistake,  as  the  real  dip  ii 


very  easy  one  t 


12"  v^  tieigtit  ol  eye  in  feet.    Young' 
fessediy  only — !_-..   —      t...  , 

only  08'  35". 
Query  72267  tp-  21)   ..  _ , 

the  observer's  vision,  and  hia  idiosyncrasy  to  boot. 
But  I  should  say  that  Hyperion  is  the  most 
difficult  object  among  those  named  by  "  A.  C," 
though  it  ia  run  hard  by  Uimaa  and  the  two 
inner  satellites  of  Uranus.  Oberon  and  Titania 
and  the  satellite  of  Neptnne  ore  somewhat  Easier. 
With  reference  to  xfeptune  himself,  a  4in.  refractor 
with  a  power  of  300  or  so,  will  suffice  to  show  that 
it  is  not  a  atar ;  but  that  ia  all.  The  highest  mog- 
uitjing  power  employed  on  the  mammoth  Lick 
refractor  is  3,3G0,  and  the  lowest  180.  I  am 
ignorant  of  the  greatest  ampliflcatiou  ot  which 
the  6ft.  Paraonitown  reflector  admits,  but  have 
an  impreaaioQ.  well  or  ill  founded,  that  very  high 
powers  are  never  used  with  it. 
A  Fallow  of  the  SoTal  Aatronamloal  Sooiety. 


[31631.]  — 
'F,H.A.9," 


.  —  you 
(let.  31112,  p. 
new  edition  of  the"ICed  Stam," 


thanV 


at  the  same  time,  to  correct  two  slipa  m  a  note  on 
the  some  in  your  ".Scientific  News,"  p,  627  V  The 
**  striking  disogroementa  "  amongst  apcctroacopiatf 
which  are  there  referred  to,  were  mentioned  by 
Mr.  Birmingham,  and  not  by  me,  and  Mr.  Maunder, 


ot    t 


lay  my  hands  on,  aays  that 
igreemeut  is  more  apparent  than  real.  The 
correction  ia  that  line  11  the  firat  hydrogen 

30,  is  printed  t  in  miataka  for  C. 

May  I  pouit  out  one  or  two  linos  of  research  in 

might    take    upf     I'irst  of   all, 


second 


malt    teleai 


iteon  from 
e  meota  them  on  the  lOlh  of 
moat  ot  your  readers  will  be  of 
I  is  not  the  maimer  in  wliich  the 
iant  should  be  proved,  and  I  think 
no  ground  to  quarrel  with  any  one 
observations,  but  disputes  lusde< 
im.     This  ia  my  position. 

W.  E.  Uonek. 


ofPerseida,  buthr 

opinion  that  Ih 

Mr.  Dvniiiug  ho. 

who  accepts  hia 

ductiona  tiom  th 

AuEUst  29th. 


JUPITBA'S     SATELLITES  — axrirsFOTS. 

[3 1533.]— On  Saturday,  at  9h.  20m.,  No.  IV.  wa« 
a  conspicuous  object,  more  than  half-way  across 
tbeplanet'adiac,  very  dark  and  large,  and  travelling 
along  the  north  portion  ot  tlie  north  belt.  IV.  waa 
seen  dark  between  10b.  3.im.  and  lOh.  40m.  for  the 
last  time,  when  the  fleecy  film  over  the  sky 
thickened  and  hid  the  aatellitea.  I.  had  been  aeen 
to  pass  north  of  III.  witliuut  actual  contact.  The 
sateUites  were  seen  for  a  aecond  or  two  at  Ilh.  12m., 
IV.  being  aome  tliatance  outside  the  planet,  faint 
and  amall.  It  may  be  remembered  that  IV.  made 
a  dark  transit  on  the  last  occaaion  on  July  11. 
An  interesting  group  ot  (pots  was  seen  on  the  sun 
yesterday. 

Handoii,  Sept.  1.  P.  F.  Dnke. 


JXTPITBB. 


[31.534.]— The  eclip. 

Wray  refractor.  II9  ■ 
was  sufticiently  gradim 
itereating  a    " 


if  tho  aecond  satellite  ot 
I  Portland  with  a  A-CAn. 
■rponce  from  the  shadow 
I  lender  the  phenomenon 
;)it  ot  the  satelhte  aome- 
intensity.     The  time  of 


what  slowly  increased  11 

emergence  was  Ilh,  Sni.  au^.  m.  oome  lew 
minutes  before  the  actual  emergence,  the  aatelhle 
waa  feebly  ijlimpsed  as  a  very  faint  reddish  object. 


__.  .       ..  „       ,    .  times,  there  can  be  fittlo 

doubt  concerning  the  reality  of  the  peroeption, 
BUggeeting  that  the  aatellite  was  receiving  reflected 
light  from  the  small  illuminated  portion  of  the 
planet's  disc  visible  from  the  sateliite,  or  possibly 
emitted    light;    it    bo,    proving    that    Jupiter,  a* 

Aa  Jupiter  ia  well  aitualed  at  present  tor  the  oban- 
and  in  manv  cases  there  ore  no  obser\'ation8  ol  !  vauce  ot  aateltine  eclipses,  it  is  to  be  wished  that 
them  evcept  by  the  disooverera.  TheaerequirB  careful    observers,  with  superior  optical  means. 


V  stars  have  been  added  to  the  catalog 


vation  t 


le  disooverera.  TheaerequirB  careful    obi 
termine  whether  they  ahould  t>e  re-  |  to 


lae  require  attention  l)adly,  i 
at  these  lines  may  meet  thi 
IB  Southern    Henusphere  wi 


determine,  the  truth  of  the 

loapheric   conditions   wers 

iccosinn  ot  the  observation, 

.iiterfering  with  definition. 

id  it  ii    The  low  altitude  of  Jupiter  had  the  usual  effect  ot 

causing  ribrationa  on  tlie  planet's  limb;  but  the 

satellites  seemed  bat  slightly  afieoted  by  vapoBj, 


I    above   suggestion 
"■- nlight  b'- 


XNOLISH  HEOHANIO  AND  WOBLD  OT  SOIENaE:   Ho. 


a  Bcli[we  wu  as  irall  aeea  a 


JtJPITBB  -  THE  SBFLBCTINO  TELE 
SOOPE-^THE  NEW  ASTBONOUIOAI. 
SOCIETY, 

[3i535.]  — TiTB  romarkable  littlo  red  spot  on 
Jupiter,  to  which  Mr.  Smart  cslla  uttentiini  in  hia 
intereatiQg  letter  on  p.  9  (31503),  has  bean  a  notice- 
able object  for  Eomo  dmo  part.  To  me  it  ho* 
lippoared  so  dark  as  to  be  more  binckish  than  red. 
JProbably,  however,  Mr.  Sioart'a  lOin.  would  show 
the  colour  more  dietinctlT  than  my  6}in.  Somewbat 
cnriougly,  there  ia  ui  almost  eiactly  limilar  spot 
Bitnatfl  about  2}  hours  prr-rrding  tho  great  rod  spot. 
These  two  marMngB  leem  particularly  worthy  of 
attention,  and  it  would  be  intereitiug  if  differeut 
obaerTflrs  would  desoribo  their  eiact  appearanco  at 
the  present  time,  and  their  relntionship  with  regard 
to  the  north  equatorial  belt.  They  are  both  followed 
by  a  vBiT  briglit  regiou  or  spot.  Tho  rerion  about 
the  north  eqnatoriBl  belt  seems  decidsdJy  to  shon- 
iiicrca«d  attiviti',  and  as  to  this  it  contrasts  rather 
Btrongly  with  Ute  present  remaikablj  quiescent 
State  of  the  south  cquatoiial  belt. 

"  Tenebris  "  inquirfls  (letter  31512)  if  a  reflector 
Will  fairly  define  the  planets  Jupiter,  Venna,  and 
Mars  at  Uio  present  time.  Mj- instrumant  is  alJJin, 
Calvei  leflector,  and  though  the  altitude  of  Jupiter 
at  present  is  so  low  that  there  is  bound  to  be  usually 
Enuch  disturbance  of  the  image,  yet  there  hare 
been  quite  a  number  of  nights  during  the  prasont 
BUminBr  in  which  tho  planet  has  been  aharply  and 
Btudilr  defined  with  a  nower  of  about  -l-Z-i.    Mars 

eeka; 

twtter 

a  at  present,  somo  sharp  and  fairly 

■teady  TiBwa  were  obtained  with  powers  of  about 
32£  and  430.     "  Tenebris  "  doe«  not  say  with  what 
in  his  retractor  he  now  sees  these  pliuit 


T  climate  u 


"An  OldMembarof  L.A.S."  orarlooked 

Uie  clause  in  the  programme  of  the  new  sodety,  on 
p.  627,  relating  to  the  holding  of  meetings,  not  only 
UL  London,  but  also  at  provincial  centres  I*  The 
holding  of  meetings  in  the  manuor  propoflod,  prob- 
ably bj  rotaliou,  seems  to  most  his  objections, 
irJuIst  the  headquarters  would  be  flxed  where  there 
wiii  probably  be  the  greatest  number  of  mem' 

S«pt.  1.  A.  Btaoley  WiUian 

COUET  -BBSKISa. 

[3153fi.]— Will  yon  allow  ma  to  eipross  tho  hope 
that  the  new  "linliih  Astronomical  Society"  wili 
ttodeaTOur  to    arrange    a    cometary    section, 

orBanisethe  work  of  comet-seakiiig?    It  is  in 

a  field  aa  this  that  the  collective  elforts  of  acreral 
observers  are  likely  to  be  fruitfui.  The  cloudy 
'  is  on  impediment,  it  is  true  ; 
why  English  observers  should 
nut  score  a  lair  numoer  of  successes  in  this  depart- 
ment. Speaking  tor  myself,  I  regret  that  droom. 
tlauxm  prevent  my  givms  much  time  to  this  very 
[ateraatiug  work,  and  I  £ould  be  delighted  to  tai 
that  others  had  tsken  it  op. 

ObMmn  who  joined  this  lection  might  aim  a< 
diaoovgriug  new  nebulic  as  well  as  comets,  and 
iome  valuable  materials  might  also  be  obtained  o) 
to  telescopic  meleois. 

Bristol,  W.  F.  Denning' 


mterested  in  the  above  sodety,  that 
_,.  ...  ^.  Maw,  F.R.A.S.,  18,  Addison-road, 
Keusiugton,  W.,  hae  kindly  consented  to  undertake 
the  duties  of  treosunit  (pro  torn.)  As  no  formal 
election  is  practicable  m  the  cose  of  original 
members,  tho  payment  of  the  Hrst  year's  sub- 
•criplion  will  be  taken  as  constituting  the  act  of 
enrolment.  It  is  tutended  to  bold  a  general  meet- 
ing, of  which  due  notice  will  be  given  at  the 
earliest  posidlile  date ;  it  is  desirable,  therefore, 
that  subscriptions  should  ho  remitted  to  tbe 
troaaurcr  as  soon  as  poiwdle.  ChajueB  and  postal 
orders  to  be  crossed  National  and  Trovinrial  Bank 
of  London,  St.  James's  Branch,  Piccadilly.  The 
following  ladies  and  gentlemen  have  joined  the 
ErovisiDual  Committee  smce  the  list  last  puhlised  by 
yon.  The  Earl  of  Rosse,  J.  Bartlett,  M.A.,  Miss 
Agnes  M.  Clerke,  Miss  Agnes  Oihemo,  Sir  Howard 
Qruhb,  F.It.g.,  M.I.C.E.,  F.R.A.S.,  John  Haawell, 
M.A.,  D.C.L.,  Mrs.  Huggins,  Ed.  B.  Knobel, 
F.R.A.S,,  J.  A.  Westwood  Oliver,  Eev.  T. 
Perkins,  M.A.,  F.Ii.A.S.,  Wm,  Schooling,  F.ll,A.S. 
Arthur  W.  Thomson,  B.Sc,  and  W.  H.  WeJey. 
I  hope,  with  your  parmisaion,  to  give  further 
Information  next  week:  hut  so  many  memben  of 
the  Provisional  Committre  are  at  present  out  of 
town  that  consultation  is  diJHcult. 

In  reply  to  "  An  Old  Member  of  L.A.3."  [letter 
81608),  I  would  draw  bii  attention  to  the  following 


London,  but  also  at  Provincial  < 

thennmbec  of  members  juati&es  it,  and  themembeni 

themselves  desire  it." 

Thos.  Tred.  Uaunder. 

[3163S.]— 
TitE  sun,   great  monarch,  trav'ling  on  his  way 
Through  space  immense,  ne'er  ceasing  (light  or  day, 
lieview'd  each  tiny  globe  in  passing  by  ; 
Some  pleas'd  him  well,  but  one  to  him  look'd  shy  : 
That  was  ouj  earth,  for  there  a  mist  he  saw — 
The  clouds  of  wrath,  which  darken  every  door 
That  lead  to  union— that  grand,  firm  abode 
Which  most  men  seek,  but  some  have  lost  the  road. 
For  seeking  through  the  clouds  of  discontent. 
Were  lost  in  fog,  although  their  lives  well  meant ; 
L'util  the  sun,  in  gorgeous  golden  dress 
Poor'd  down  his  tight  to  these  men  in  diatreas, 
To  let  them  see  the  good  ship  B.A.S. 

herb  doth  bring. 

Prom  winter  garb  to  vordurn  io  the  spring. 

Dissolv'd    tho   snow    that  o'er    some    hearts  hod 

climbed. 

on  are  but  mortal,  and  raay  disagree— 
May  take  wrung  views,  and  mia  what  they  should 

fail  Io  work  an  others  think  they  should, 

ever  ready  for  their  fellows'  good. 

Then  let  the  ^ils  of  concord  deck  our  mast- 
Let's  kindle  friendship  and  forget  the  past. 
Tos,  may  our  bark,  now  liara'd  the  B.A.S., 
When  pat  to  sea,  ne'er  signal  in  distress— 
May  it  be  mann'd  by  men  who  fear  no  twn, 
Who'll  keen  the  deri  however  rough  it  be : 
Uutil  in  cshner  water  she  may  glide, 
A  ship  well  worthy  of  our  Bntiah  pride — 
Her  cargo  safe :  no  thought  or  tear  of  vneck, 
With  pilot  Maunder  standing  on  the  deck. 

B.  G. 

VENTILATION  OF  BBD&OOUS. 

[311)39.]— LasT  summer,  with  a  view  to  ascertain 
the  extent  of  the  public  appreciation  by  the  diflE 
claases  in  society  of  pure  air,  especially  in  the  h< 
X  counted  on  three  separate  early  moruings  the 
number  of  windows  open  (from,  say,  jin,  to  wide 
open)  in  apparently  occupied  bedrooms.  The  time 
of  count  was  from  4  to  6  or  (i.3(l  a.m.  Xo  rain  had 
fallen  during  each  night.  The  classos  of  houses 
BBlected  were  those  of  rents  about  £o  to  £10,  £10  to 
£2fi,  and  £25  to  £4.1,  all  in  the  immediate  vicinity 
of  our  WoodhOHse  Moor. 

This  year  I  made  similar  counta  to  those  above 
named,  one  eiceptiou  being  that  in  the  case  of  the 
£6  to  .flGhousesI  selected  a  different  neighbour- 
hood altogether,  viz.,  that  abutting  on  KirkstoU- 
road,  where  the  housas  are  on  a  much  lower  level, 
andallubout£3to£10rent.  Thetabulatedrasulti 
of  the  two  years,  counts  are  as  follows  :— 
Dale.  „^,,        Windows  Windows  Windows 

oountcd. 


log.  . 


£-5   to  £16 


o£2.5 
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1  the  bedrooms  were 
■  ■■      count,  let  us, 
It  OS  possihle, 


0  £5  to£lG  1,318 
July  U  £IGlo£25  1,097 
July  22     £25  to  £15       1.261 

3,07!) 
As  it  is  certain  that  many 
t  occupied  during  tho  night  ui  lu 
order  to  arrive  at  as  accurate  a  re 
deduct  from  the  "  windows  counted ' 
from  those  of  £r,  to  £10  rent,  one-eighth  from  those 
of  £16  to  £25,  and  ono-foorth  from  those  of  £2J  to 
We  thus  arrive  at  the  following  per  centages, 
1,  in  Leeds,  may  he  taken  as  a  rough  estimate 
of  the  value  set  by  the  different  classses  of  ti.e  com- 
munity upon  bedroom  ventilation  :— 

,j  Windows  Windows  Outside  tempera- 

open,         shut.  ture  in  shade. 

3  £16         2S>jV       76-14    '        57'  ?  Fahr. 
3  £16  36'20  " 


GO". 


Average.    31-43 


Windows  Windows  Ontcide  tempera- 
open,         shot.  ture  in  shade, 
per  cant,     per  cent, 
i       37-23        ii2-77  59 '.V  Fahr. 
23-01        76-30           ai-U'     „ 


In  all  cases  where  two   window!  appeared  to 
belong  to  one  bedroom,  I  was,  of  course,  careful  to 
""     '     iperatures  given 


0  were  noted  at   the  t 


under  I8S9  were  not  noted— these  latter  bdnKi 
given  from  memorr,  must  therefore  be  eonsidared 
as  approximate  only.  It  will  be  noticed  that  ths 
"  wmdowH  open  "  of  tbe  t.6  to  £16  honses  show  au  ■ 
increase  in  laOO  of  nearly  U  per  cent,  whilst  ths 
£10  to  £25  honses  show  a  decrease  of  12}  per  oentl ' 
The  localities  oounted  in  18Q0  being  nearly  allo- 

E ether  different  from  those  counted  in  1889,  pro- 
llily  explains  most  of  this  difference.    Still,  it  is 
curious  that  the  averages  of  the  two  yean  Bhonldso 
closely  approximate. 
Amongst  the  numerous  streets  which  yielded  ttw  > 
bove   statistics,  I  noticed  great  variation  in  the 
percentage   per  street   of    open   windows.      For 
— '-ace,  of  two  streets  quite  near  each  other,  use 
'ed  (after  allowing  far  unoccupied  rooms)  56 . 
ent.  open,  the  other  giving  only  17  per  cent, 
street,  in  which  I  counted  39S  bedrooma,  gave  i 
ie  side,  38,  and  on  the  other  12-^  per  oent.  of  : 
bws  open.     Saw  and  then   I  notioed  a  long  ■ 
..tssiou  of  houses  in  which  every  ^ndow  was  - 
fast  closed.     Had  a  famine  of  the  vitaliidnK  on-gea  .■ 
prevailed,  it  conld  not  have  been  worse- ami,  indnd, 
what  else  was  it  but  a  famine,  and  that  volnntaiEy  , 
produced  in  every  instance  ?    Hera  and  there  ap- 
peared a  "  sandbag"  resting  on  the  ledge  between 
the  upper  and    lower    eashes,    as    if  the  inmates 
dreaded  the  entrance  of  Heaven's  appointed   mee- 
senger  of  life  and  health.    On  the  other  hand,  I 
pasaed  now  and  then  a  succession  of  bouses  vrith 
windows  refreshingly  open,  and  blinds  trembling  in 
the    breeze,   suggestive    not    only    of    purity  and 


,of  a 


,,__..  approoiation 

if  those  conditions  of  health  upon  [ho  tulhlment  of 
which  depend  both  longevity  of  life  and  freedota 

Leeds,  Aug.  -26th.  Sains. 


[31510.]— The  letter  of   Messrs.   Archbutt  ud 
^    ley    which  appears  upon  pages  13  and  M  ■ 


completely  admits  tb 


[ii  points  of  my  contentioD, 


the  i:y 

"  There  seems  to  be  a  very  general  impression 
that  this  current  of  air  becomes  cooled  by  expanBon 
mnch  below  the  temperature  of  the  atmoephBrs. 
that  it  consequently  deposits  moisture  in  the 
cylinders,  ball  valves,  and  train  pipe,  and  that  if 
the  temperature  shoiud  fall  below  the  freeiing 
point,  the  water  so  collected  congeab.  and  renders 
the  brake  innperativo.  Tu  prove  the  fallacy  of  the 
■upposition,"  Messrs.  Archbutt  and  Deeley  procsal 
to  give  details  of  their  theory,  and  coaclnde  vrilli 
the  statement,  "  (i)  That  the  automatic  vacuum 
brake  is  therefore  essentially  a  '  dry  brake.'  " 

I  differ  from  tlio  above  statements  on  the  ground 
that  I  know  from  actual  practice  that  the  anloraatic 
vacuum  brake  is  very  freiiuontly  rondored  in- 
operative in  winter  time,  and  that  having  seen 
ice  and  water  in  the  pipes  and  apparatus,  I  cannot 
agree  that  it  is  a  rfri)  liratf. 

Now,  in  your  issue  of  last  week,  p.  I(,  Meors. 
Archbutt  and  Dedey  write  :  "  Undoubtedly  water 
which  has  got  into  the  brake  apparatus  will  freeze 
if  the  temperature  be  low  enough."  Id  the  same 
loCterthey  admit  the  facts  recorded  in  the  Board 
of  Trade  returns,  audtbey  discontinue  the  use  of  tbe 
ords  "dry  brake." 

The  one  practical  point  in  this  discussion  is.  Doe* 
le  automatic  vacuum  brake  become  frozen  up  and 
useless  iu  winter  time  or  does  it  not  ?  As  a  matter 
does,  and  it  is  satisfactory  to  find  that 
Meeirs.  Archbutt  and  Deeley  have  arrived  at  thil 
conclusion. 

.  "  "my  letter  (p.  14,  31523),  the 

original  articles  were  calculated  to  do  a  great  in- 
justice to   engine-drivers.      However,  the  present 
'"'tors  of   Messrs.  Archbutt  and  Deeley,  showing 
icluaively  that   the   vacuum  brake  may  (reeiB 
m  causes  quite  beyond  tbe  control  of  tho  driver, 
1  no  doubt  be  of  the  greatest  assistance  to  engine- 
n    who    in    future  may   be  arrested  for  man- 
slaughter  in   consequence  of   the   vacuum  bmka 
having  been  frozen  np  and  inoperative. 

Clement  E.  Stratton. 
40,  Saie  Coborg-street,  Leicester,  Aug.  30. 


[31611.1-Tiis    thanks   of   all   (  „    _ 

des^ringiy  he  given  to  Mr.  Stretton  for  nnaking 
■  1  your  paper  last  week,  p.  14,  31623,  about  the 
im  br^te  freezing.  1  say  it  is  one  of  the 
grossest  injustices  possille  for  people  to  put  all  the 
blame  on  the  drivers.  Who  are  Artibutt  and 
Deeley,  who  are  writing  round  to  all  the  papers 
saying  the  vacuum  brabe  caimot  freeze ;  are  Uwy 
ingineers,  or  railway  men,  or  brake  inventors,  or 
vhat  i  At  any  rale,  they  do  not  nnderatand  much 
about  brakes,  or  they  would  know  that  the  vacuum 

}  North- Western  have  put  that  rule  in  force 
about  blowing  through  the  brake  pipes  to  dear  ont 
the  water ;  well,  Sir,  it  is  verj  well  for  oleaiing  tiie 


Sept.  5, 1890. 
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pipe,  bat  it  does  not  fetch  the  water  and  ioe  out  of 
the  brake  crlinden  and  ball  valves. 

Perhaps  Mr.  Deeley  and  Mr.  Archbutt  wUl  say 
the  drip  valve  drains  off  the  water,  but,  as  a 
practical  man,  I  say  it  does  not;  Uie  drip  vaJve 
itself  freezes,  and  then  it  is  no  good,  as  it  does  not 
open* 

It  is  all  dear  enough  for  people  to  talk  a  lot  of 
theory,  but  give  me  an  ounce  of  practice.  All  who 
have  to  work  the  vacuum  know  now  it  freezes  and 
will  not  work  when  you  want  it.  I  know,  because 
I  am  A  Driver  who  Works  it. 

Manchester,  August  29th. 


OTCLE    COKSTBXJOTION. 

[31512.] — A  GBEAT  deal  has  been  written  lately 
on   locomotive  cycles,    with  very   little   effective 
vssolt.    Have  we  quite  exhausted  the  possibility  of 
stOl  farther  perfeotiug  the  mechanism,  treating  the 
homan  element  as  part  of  the  madiine  ?    Here  is 
an  idea  which  has  occurred  to  me,  and  which  I 
should  be  glad  to  see  discussed  in  these  columns. 
It  is  well  known  that  the  leg  when  beut  is  weakest, 
and  strongest  when  stretched.    A  gentleman  living 
at  Tonbridge  wrote  to  the  Pall  Mall  Gazette  some 
time  flinoe,  stating  that  he  had  derived  great  benefit 
from  using  an  elhptical  wheel  for  the  chain  wheel 
connected  with  the  crank :  the  wheel  was  so  placed 
that  at  starting  the  minor  axis  of  ellipse  was  upper- 
most, and  at  hind  stroke  the  major.    The  obvious 
objedaon  to   this   construction  is  that  tiie  chain 
sorroonding  a  circular  wheel  at  the  axis  of  driver 
and  an  elliptioal  wheel  at  crank,  would  not  work 
with  eqaal  tension  throughout  the  revolution,  but 
would  in  one  part  hang  slack.    To  prevent  this, 
and  also  to  help  the  idea,  I  propose  tnat  both  the 
chain  wheels  shall  be  elliptical  and  equal;    but 
placed  in  such  a  manner  that  at  starting,  when  the 
knee  is  fully  bent,  the  minor  axis  of  cnmk-wheel 
diaU  be  uppermost  and  parallel  to  the  major  axis 
of  the  elliptical  wheel  attached  to  the  driver  ;  the 
machine  will  be  then  geared  down,  end  power  is 
obtained  when  most  needed — namely,  when  the 
oank  is  at  its  dead  point  and   the   knee  joint, 
iMing   bent,    is   at  its   weakest   state:    then,  at 
midstroke,  when   the  leg  is  fully  stretched  and 
^longest,  the  major  axis  of  the  crank  wheel  ellipse 
will  M  uppermost  and  parallel  to  the  minor  axis  of 
tliit  of  the  driving  wheel ;  the  machine  will  be 
Mued  up.  and  spec^  obtained.    In  consequence  of 
ue  two  ellipses  being  equal  and  placed  transversely 
to  eadi  other,  the  variation  from  the  circular  form 
need  not  be  very  great,  as  they  will  eadi  assist  the 
otiisr  in  ^^^respect,  and  as  they  are  equal,  the 
length  of  c*«***'vill  be  equally  taut  throughoat---the 
■me,  in  i^w    ..^.  \f  it  run  on  two  circles.    The 

5rer  of  q>eea  pt  •  ■ .  "A  during  each  stroke  of  the 
beingperfecUy  a<u  •»:^  the  varied  strength 
tiie  leff,  considereu  m.  ■  -^  >  of  the  mechanism, 
win  tend  to  produce  a  -:^-.iing  of  equal  force 
emploved  throughout,  and  the  extra  speed  acquired 
atmiaitroke  wm  assist  to  faring  the  driver  on  the 
deid  point  of  crank.  I  mav  odd  that  I  have  made  a 
Bodel  of  the  idea,  and  nnd  it  works  x)^fectly 
snootfil^.  The  question  is.  Is  the  idea  new  i  and 
if  10,  is  it  worth  taking  out  a  patent  for  ? 

W.  Tlmbrell  Pierce. 


case,  the  power  being  introduced  between  two 
pistons  is  like  inserting  a  fhie  wedge,  power  given  to 
both  pistons,  and  the  motion  as  smooth  as  kissing 
your  nand.  The  great  wonder  is  that  the  engines, 
as  at  present  constructed,  do  not  knock  themselves 
into  smithereens.  You  will  see  that  the  advantage 
to  be  gained,  if  constructed  upon  this  principle,  are 
many.  One  cylinder— long,  of  course— and  any 
number  of  pistons  in  pairs,  and  any  number  cranks. 
These  acting  and  re- actio  g  one  upon  the  other  that 
the  affair  is  so  nicely  balanced  that,  in  a  locomotive 
for  instance,  the  cylinder  can  be  strung  on  next  to 
nothing — i.e.,  except  enough  to  sustain  its  weight— 
and  I  do  not  know  Uiat  this  is  absolutely  necessary. 
No  covers  are  required ;  and  as  to  stays,  anvthing 
more  than  a  bare  framinfl^  is  not  wanted,  as  there  is 
no  rock  or  tear  upon  the  mechanism. 

Now,  as  I  have  fully  described  the  affair,  I  have 
not  the  least  doubt  you  will  be  able  to  see  quite 
clearly  with  half  an  eye.  I  should  not  have  been 
able  to  explain  the  affair  so  intelligibly  to  you,  only 
some  years  ago  it  was  forwarded  to  me  in  the  shape 
of  sketch,  and  fully  explained,  and  I  think  may  be 
found  in  the  back  vols,  of  the  *'  E.  M.,'*  cropping 
up  more  than  once  or  twice,  but  under  what  head  I 
cannot  say.  This,  with  some  other  curios,  I  have 
destroyed  recently.  One  on  hydraulics  and  steam 
—a  scheme  for  making  a  III^.P.  engine  drive  an 
engine  of  1,000H.P.,  with  a  complicated  set  of 
pumps,  cogs,  &c. ;  another  in  hydrostatics — for 
instance,  a  large  tank  containing  a  thousand  cubic 
feet  of  water,  and  a  good  head  flowing  in  to  keep 
up  a  supply.  Now  the  water,  say,  weighs  G0,0001b., 
and,  as  water  presses  everywhere  alike,  here  you 
have  evidently  60,0001b.  per  square  inch.  Now,  if 
a  hole  is  pierced  at  the  bottom  of  the  tank,  and  a 
pipe  led  to  an  engine,  see  what  an  enormous  power 
you  would  get,  and  constant,  reliable,  steady  pres- 
sure. Of  course,  if  you  want  a  quicker  speed, 
replace  the  reciprocating  engine  by  a  turoine. 
But,  my  dear  sir,  if  you  want  a  pressure  anything 
like  that,  you  will  have  to  erect  a  tank  180,000ft. 
high— oh,  nonsense ! — and  the  novel  engine  is  ex- 
pansion engine.  By  the  pistons  and  expansions  of 
the  rods  I  have  had,  they  are  no  strangers  to  me. 
Now,  I  have  an  idea  that  you  will  find  some  records 
of  a  patent  taken  out  in  1844,  or  from  that  to  *4C, 
for  a  locomotive  with  a  long  cylinder   with  two 

Sistons  in  it ;  the  said  locomotive  had  three  cylin- 
ers  and  five  cranks — three  upon  the  axle,  and  the 
other'  two  outside,  being  crank-pins  put  into  the 
boss  of  the  wheel.  It  was  patentea.  I  believe 
these  things,  like  the  sea-serpent,  have  their  seasons 
for  repetition.  Jack  of  All  Trades. 


XOTOB   FOB    OTCLES. 

[31543.1—1  FANCY  "Petrotryke"  (p.  13)  is  rather 
aggrieved  that  I  did  not  **  pounce  "  on  bis  design  at 
once.    I  had  some  thought  of  penning  a  few  lines 


wei    ^ , . 

tdm  his  monev  to  the  Patent  bffice  to  protect  that 
''iiiVBntion  "  (great  Scott !),  I  suspect  he  will  leave 
me  time  than  ever  he  will  find  back  in  his  podcet. 
I  h«re  already  c^ven  the  "  key  "  to  the  reasons  why 
Botife  power  will  not  do  on  cycles,  and  write  now 
tosfty  pointedly  that  "Nun.  Dor"  is  not  "P.  W.," 
«  nggeited  by  this  peccant  "  Petrotryke "  on 
^13.  Nun.  Dor. 

[31544.V— Please  allow  me  a  little  space  on  this 
■wjeet^  1  think  those  who  have  had  a  voice  in 
^  subject  must  be  very  dull  of  comprehension  or 
going  dotty,  not  to  see  the  advantages  of  the  ideas 
Mpat  forth  in  sketches  in  Vol.  LI.  No.  1324, 
p<  515.  The  steam-engine  as  it  stands  is  a  disgrace 
woqr  mechanioal  world.  Here  is  our  coal  con- 
mption  fgpmg  on  at  a  ruinous  rate ;  and  we  are 
ttflj  wasting  that  rendered  in  generaluig  power, 
only  to  throw  it  away ;  when  this  simple  arrange- 
nent  would  ntHiae  the  whole  of  it,  and,  accordmg 
to  tbe  aothor  of  it,  a  greater  gainer  to  boot.  It  is 
vsD  known  that  the  cylinder  as  now  constructed 
vith  one  piston:  more  than  half  the  power  is  wasted. 
For  instaince,  yon  put  steam  into  it  at  one  end  at  so 
VBch  par  eqoartt  inch,  and  the  piston  recedes.  Is 
■ntthe  nme  pressure  upon  the  cylinder  cover ? 
Decidedly  to.  Then  we  get  no  power  out  of  that, 
M  it  ii  a  ISxtore ;  but  if  we  let  the  power  in  between 
two  virtoiia,  we  then  utilise  the  whole  of  the  power, 
•w  do  away  with  the  kicking  action  that  takes 
|M  in  tiieeiiginai  at  the  present  time,  as,  in  this 


[31545.]— Havino  read  with  some  interest  the 
discussions  that  are  now  being  carried  on  in  the 
columns  of  the  '*  E.  M."  with  regard  to  motive 
power  being  employed  on  bicydes,  I  would  like  to 
suggest  to  the  gentlemen  interested  in  the  above 
discussion  a  plan  to  mount  their  saddles  on  springs, 
and  by  means  of  connecting  rods  permanently 
attached  to  the  treadles,  and  having  means  of  being 
attached  to  the  saddle  only  when  required,  ana 
when  not  required  to  be  attached  in  such  a  manner 
to  any  part  of  the  machine  so  as  not  to  be  in  the 
way,  and  not  to  impede  the  motion  of  the  treadles ; 
foot-rests  to  be  attflkched  to  the  main  supports  of  the 
underpart  of  the  spring  connections,  so  as  not  to  be 
in  the  way ;  to  be  about  1ft.  at  right  angles  to  the 
supports  and  parallel  to  line  of  movement. 

Should  the  rider  feel  inclined  to  change  his  means 
of  locomotion,  he  has  only  to  remove  his  feet  from 
tho  treadles,  place  them  on  the  foot- rests,  at  the 
same  time  attaching  the  connecting  rods  to  the 
saddle. 

I  do  not  mean  the  above  suggestions  to  be  taken 
as  though  I  thought  that  was  the  only  means  of 
changpg  the  present  means  of  locomotion — for 
from  it.  I  simply  mean  it  as  a  slight  change.  Some 
riders,  I  am  sure,  will  not  like  the  spring  motion, 
which  will  cost  very  little  additional  outlay,  and 
can  be  easily  removed  if  not  liked. 

With  regard  to  motive  power,  I  have  very  little 
hope  of  steam  being  used  for  that  purpose.  I  have  great 
hopes  in  electricity  as  the  only  means  of  remedying 
this  evil.  What  with  the  improvements  that  are 
going  on  with  regard  to  the  accumulator  system,  it 
seems  as  if ,  in  Uie  near  future,  it  will  be  a  very 
easy  matter. 

Dominica,  B.W.I.  G-.  L.  Law. 

DEMAGNETISINa    WATCHES. 

J[31546.] — It  may  interest  a  few  of  the  readers  of 
this  paper  (some,  perhaps,  may  be  able  to  explain), 
how  my  watch  became  demagnetised. 

A  few  months  ago  I  put  together  a  small  shunt- 
wound  Manchester  dynamo.  Finding  a  strong 
magnetic  pull  at  the  yoke  while  the  machine  was 
running,  I  amused  myself  by  holding  a  piece  of 
iron  against  the  yoke,  and  uien  pulling  it  away. 
During  this  time  my  watch  was  not  thought  of 
as  regards  how  it  would  be  affected ;  but  next  day 
I  found  that  my  time  was  about  30  minutes  behind. 
That,  for  the  moment,  puzzled  me,  for  I  always 
could  depend  on  my  watch.  Then  it  dawned  on 
me  that  Uie  watch  was  magnetised.    From  that 


time  it  lost  10  minutes  per  24  hours.  My  treatment 
was  as  follows  :  I  hung  the  watdi  to  my  iron  bed- 
stead, facing  west.  I  wound  the  watdi  every 
night,  and  put  it  on  10  minutes.  This  treament 
was  cotinued  for  three  months,  with  no  good  rmult. 
At  the  end  of  this  time  I  removed  to  another  house 
about  a  quarter  of  a  nulo  further  west.  Here 
again  the  watch  was  hung  to  the  bedstead,  facing 
north,  with  a  better  result— two  minutes  was 
gained  during  21  hours,  making  the  loss  eight 
minutes  instead  of  10  minutes.  This  position  was 
kept  for  three  months  ;  but  no  further  gain.  I 
then  put  the  watch  in  a  watch-case,  and  placed  it 
on  the  kitchen  mantelpiece,  where  the  temperature 
is  about  75*"  Fahr.  Here  it  remained  14  days,  but 
being  carried  into  the  bedroom  at  night.  I  awoke 
one  morning,  and  was  agreeably  surprised  to  find 
the  watch  15  minutes  fast.  I  then  regulated  it, 
and  now  it  is  quite  right  again,  and  keeps  gooa 
time.  S.  Robert  Bonney. 


A    MECHANICAL    PABADOX. 

[31647.] — ^PEEriAPS  the  following  may  interest 
those  who  have  investigated  /'W.  E.  H.*8"  cog- 
wheel problem: — 

A,  B,  and  C  are  wheels  moving   together  by 


mutual  friction,  and  held  in  contact  by  the  link  D 
join^  their  centres.  C  is  a  mere  rim  without  ap- 
preciable thickness.  The  diameters  of  A  and  B  are 
each  one-half  that  of  C. 

If  C  be  rotated  once  (the  link  D  being  held 
stationary),  A  and  B  must  each  make  two  rotations 
in  the  same  time — B  in  the  same  direction  as  G, 
and  A  in  the  opposite  direction.  If,  however,  C 
being  held  stationary^  the  link  D  is  made  to  carry 
A  and  B  one  revolution  around  C,  it  will  be  found 
that  A  has  thereby  been  rotated  three  times,  and  B 
only  once. 

In  these  two  movements  the  rotations  of  the 
wheels  in  relation  to  each  other  are  apparently  the 
same,  yet  why  is  the  result  so  different  r 

Walter  KC.  Hardle. 


BEE-STING  AS  A  POISON  AND  AS  A 
MEDICINE. 

[31548.]— Ateopos  of  the  item  (p.  561)  while 
reading  it  an  under- gardener  from  Lydn^  Park 
brought  me  a  quantity  of  bees  for  the  purpose  of 
extr^ting  the  valuable  medicinal  agent,  their 
stings  by  solution.  Mrs.  Newton's  experience  of 
the  bee- sting  is  identical  with  that  of  my  house- 
keeper, except  that  with  the  latter  far  more  sdrious 
consequences  followed,  for  she  swelled  up  from 
head  to  foot  on  that  side  of  the  body  on  which  she 
was  stung  (on  the  neck),  and  on  the  throat  to  such 
a  degree  as  to  threaten  death  from  choking. 
Having  invested  some  £10  in  the  beOi  busineas,  I 
hesitated  to  destrov  them ;  but  the  nuisance  became 
so  intolerable  that  one  day  I  cleared  away  the 
whole  lot.  Some  years  afterwards  she  happened  to 
have  a  severe  attack  of  erysipela^  a  hara  swelling 
becoming  an  alarming  feature.  Now,  remembering 
the  intensity  of  the  symptoms  which  followed  her 
bee-stings  and  oedema  (swelling)  was  a  leading 
feature,  this  gave  me  the  information  that  she 
was  specially  sensitive  to  that  medicinal  (and 
poisonous)  agent  Apis,  one  of  the  tinctures  of 
nomceopathy ;  therefore  Apis  was  at  once  prescribed, 
and  witn  the  best  of  resulto. 

That  the  frequent  bee -stings  undergone  by  the 
experts  of  apiaries  has,  during  ueir  novitiate  period, 
a  very  unfavourable  action  on  their  health,  the 
Hereford  expert,  Mr.  Hole,  gave  me  some  interest- 
ing accounts  of;  whUo  the  late  head-gardener  at 
Lydney  Park,  who  conducted  one  of  the  largest 
apiaries  in  the  kingdom,  died  from  a  ratner 
peculiar  form  of  heart-disease,  and  which  I  think 
was  in  a  great  measure  due  to  his  many  years  of 
bee-stings,  and  t;^[rhich  I  saw  him  to  be  sensitive 
enough  at  55  yea^B|  age. 

Scattered  throu^lhe  literature  of  homooopathy 
are  numerous  instances  of  death  from  the  bee- 
sting,  and  also  instances  of  the  great  value  of  the 
bee-sting  as  a  medicine  ;  it  is  known  as  Apis,  and 
is  in  the  form  of  a  tincture. 

It  was  the  great  American  experimentalist  and 
homcdopathic  author,  Dr.  Herling,  who,  I  brieve. 
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inlroducfd  Ihe  tfle-rting  ae  a  niedicinp,  while  the 
Fuis  HumcuDpsthic  Hospital  author,  Dr.  Ctauas, 
in  hii  useful   littla    boolt,    "  Premittea  Notione'' 

eilliera,     King    Willuun- street,    Charing    Crosa, 
adon)  ilaacnbes  the  action  of  the  medicameut, 
and  Furiugton's  "Materia  Medica "  prescriboi  it 

iTMUBntl)'. 

PBraODnllT,  T  am  oE  hard  mnacular  Sbra  to  a  high 
degree,  and  theisfore  Don- sensitive  to  tho  uide- 
nuitoiu  eonseqiienoB  of  Om  bee-aliog,  which  ii 
apeoiall;  euergatic  on  the  phkifiiiatic,  soft-Shred 
indiTidoal.  The  L^rdney  Dlapenaer. 

TKB  BANANA. 

[31649.1— "F.  B."  (letter  ai.il.S)  atafes  the  (act 
of  the  tablet  in  the  temple  of  Philo^,  which  entiielj 
conoborates  the  opinions  given  by  Vblney  abimdrod 
yeara  ago  (aea  Volney'a  "Euina  of  Empires," 
pa^  16'J)  tracing  the  "  history  "  given  bjMoaea  to 
ihtai  "  originators,"  the  Eeyptinij  priests,  by  whom 
MowB  was  educated.  In  the  same  book  la  a  plate, 
■Bhowiag  the  utrolo^cai  origin  of  the  whole  hiatory 
— Tu,,  Boittea,  or  Adam,  sigmllu  the  constellation 
of  tho  mme  name ;  Eve,  the  canatellation  Virgo, 
nith  constellation  Serpent  (the  Persian  Ahrimaues, 
OT  Serpent  of  Eve)  behind  the  tree  bearing  the 
l^lden  apples  of  the  Iteiperides,  or  the  garden  of 


etamal   b 


Constellab 


af  tflC  her  Bo^,le«  by  holdi 
fruity  while  on  the  opposite'side  is  Peraeus  with  the 
fluniog  sword,  apvbatiag  to  drive  them  from  the 
Bummer-"  heaven,"  the  time  or  garden  of  ftuit  and 
i!owers,  int«  the  winter  (as  Shshespeare  haa  it)  of 
•Jistrese  and  discontent.  Theco  is  also  a  picture  in 
"  Hyde"  (p.  3,  edition  of  I'fid)  of  Mithod,  giving 
the  virgin  holding  a  bondi  of  fruit  in  her  hand, 
extendnl  towards  the  herdsman,  or  tho  fruit  of 
winter  and  summer,  placed  so  as  to  appear  to  open 
the  door,  and  to  ^ve  the  Imowledge,  or  the  key,  of 

met  and  winter  physically,  and  by  all^ory  morally. 


le  King  of  France,  marked  1 1115^  g 


L   the 


(3l.ij0.1_Woin.i>"E.  B."  (31518,  p.  13)  be  sur- 

Esed  to  Lear  what  ia  known  to  even  fewer  than 
tact? — that  Adam  was  overheard  conB den tially 
telling  a  friend  Utat  it  was  neither  the  banana  not 

Kmegranat«  that  caused  bis  full,  but  the  fruit  of 
i  Tabetu:t<montana  dichotoma,  which  at  that  time 
was  "  good  for  food  and  pleasant  to  the  eyes,"  but 
has  ever  ainco  been  very  poisonous,  and  ham  the 
evident  marks  of  Eve's  teeth,  which  appear  to  have 
been  veiy  evei:  end  good,  to  judge  from  apecimei 

The  English 


LATHE   AFPLIANCES-HATDOK 
COTTBK  BAR. 

[31551.]-!  uiVK  been  verv  much  interealed  in 
the  articles  on  lathe  appliances,  and  would  like  to 
aak  the  author  if  he  has  any  intention  of  describing 
B  heavier  drill  spindle  auitable  for  metal  work  in  a 
5in»  centre  lathe  to  be  ^ed  under  an  ordinary 
Willis  tool-holder.  I  presume  that  the  centre  of 
drill  should  be  in  the  line  of  the  lathe  centres. 
The  tool  plate-ot  my  slide  reat  is  -Cain,  below  the 
lathe  ccntrea,  so  (he  one  described  would  be  too 
low^  if  any  reader  of  "Ours"  ia  uaing  such  a  one. 
perhaps  lie  would  give  a  sketch  of  it. 

About  a  year  ago  we  had  a  diecusaion  on  tho 
H»don  cuttor-bar—P,  Carre  objecting  that -|',;in. 

my  holder  out  of  iin.  square  steel,  with  the  aide 
edges  filed  oif ,  so  as  to  let  them  slide  into  tho  sUng. 
ThiB  makes  a  much  stronger  cutler,-  and  I  should 
advise  him  lo  tryit.  I  don't  think  any  of  m  would 
really  assert  that  a  cutter  bar  ia  better  than  a  solid 
tool  (or  even  as  good),  if  both  are  properly  ground 
and  placed  ;  but  for  an  amateur  who  has  no  forge 
(and  it  he  had  one  could  ho  forge  a  tool  properlyTl 
it  ia  very  handy,  aa  it  reijuirea  no  packing,  and 
Bnyone  could  make  a  cuttet  if  ha  once  uuderstands 

the  griudiog.     As  "  J.  K.  P,"  eaja, 

grinding,  and  '"  ^~'' — ^  ''  ----^-»  —  -- 


o  sorts  of  cuttera— one  ol 


I',  and  one  of  slightly 


----  - , BofaUghtl 

nnder  EU"  angle  for  getting  into  corners.  I  hai 
never  seen  the  fancy  uutters,  but  I  think  they  must 
be  very  wook.  Dunelm. 

ACTION    AT    A    QISTANCS. 

[31352.1 -WmiOlrr    entering    iulo    the  general 


apondants  who  believe  that  all  natural  phenoi 
are  due  to  malln'  in  niolion,  and  caimot  eon 
the  idea  of  action  at  a  distance,  what  they  legard 
as  the  nature,  or  rather  structure,  of  thatali-space- 
miing  medium.     We  are  told  that  the  ether  will 
fulfil  ite  various  duties  if  it  be  endowed  with  rigidity, 
incompreesibility,  and  elasticity.    But  is  the  medium 
regarded  aa  absolutely  homogeneous?    If  ao,  how 
con  it  move  in  any  way  except  as  a  whole  ?    The 
same  question  arises  if  we  regard  it  as  composed 
homogeneous  particles  in  oontaet.     And  if  we  coi 
sidei  it  to  be  composed  of  particles  not  in  conta 
and  difluseil  uniformly  in  space,  how  is  the  medium 
to    perform    its    functions    unless  there  is  actior 
between  these  partii^les^ — i.e.,  action  at  a  distance  F 
S.  8.  B. 


[31uu3.1— Ib  not  one  cause  of  the  allied  in- 
accuracy of  rellectors  for  delicate  o1>servations  the 
rotating  body  i  I  can  apeak  from  experience  of 
tlie  great  difBculty  (to  me)  in  conatracting  this 
portion  of  a  tiiin.  reHector  of  avoiding  a,  cotnnlete 
derangement  of  the  readingaof  cirdeahy  it.  ^ould 
not  a  rotating  top  to  carry  flat  and  eye-tube  be 
possible,  and  avoid  to  some  extent  the  element  of 
instabQity  introduced  by  a  revolving  body !'  Of 
e  tho  mirror  would  require  centring  aarewa  in 


I,  if  I  remember  right,  of  a  disc  of  thin 
wood  or  ebonite,  about  lOin.  or  I2in.  diameter, 
dipped  in  a  handle  at  one  point  on  the  edge,  and 
with  a  hole  or  hook  at  aluut  Sin.  from  the  opposite 
edge,  from  which  a  wire  oi  string  was  earned  to 
the  point  of  attachment  of  handle,  and  tightened 
' peg  till  the  whole  disc  was  slightly 


en  paper  for  the 

about   to   build   a    lOft.  ddme,    „_.   _. 

employing  this  material.  Docs  it  require  repainting 

-LBonably  often?    Also,  should  preference   l>e 

given  to  a  concrete  floor,  bedded  round  equatorial 
pillar,  or  to  a  wooden  Boor  carried  dear  of  it  P  I 
~ippose  the  concrete  would  be  leas  Hkely  to  cause 

r-curtenta  than  a  ventilated  wooden  door  r^sed 
from  the  grauud.  B.  W.  B. 

ATOMIC  WEIQETS. 


[31 

■E.   I.. 

G."  (p.   .5-58)   kindly 
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ight  he  50  years  old. 
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'he" combining  weight  (i(oriey  I 
iDolleat  mass  of  the  element  which  combines  with 
parts  by  weight  of  O,  !  part  of  U,  or  3o*o  of  CI, 
re  have  for  these  elements  quoted  : — 
CI    =■  4ii'B    ( K  3  "  atomic  weight)  =  ISO'S 
'  =  ISS'Sl 


So   . 


=  m-2  I 

-  11 '36  I 


t   ■< 


)  -  43  sa 


There  is,  DO  doubt,  from  consideration  ofspeciGc 
'     it,  vapour  density,  isomorphism,  or  the  periodic 

I'o  come  now  to  Oioae  differences  due  to  errors  of 

armination  only.   The  numbers  given  for  indium, 

iridium,  oamiuni,  and  platinum  are  the  old  ones  of 

"       three,    and  of   Iteich   and 

,    They  are  ouite  exuloded 
—in  fact,  "  E.  L.  O."  must  b 
■  progress  of  the  ]aa 
It  ali:    As  for  the  atomic  weight  of 
1  given,  it  ia  hopdeasty  out.     I  have  been 
«  than  three  separate  determiua- 


unable  I 


IB  of  tl 


ove  91. 


_.  .„...  jf  bismuth  is _.   

disposed  of.  Tho  Btnigglo  which  went  on  about  it 
'or  several  years  was  nearly  aa  wdl  conteated  aa 
bat  in  the  cone  of  antimony.  It  was  Snt  deter- 
ttined  by  Logerhjelm,  who  oxidised  Bi  to  Bi,0, 
cilh  HNO,.  His  results  were  tough,  and  gave 
IJ'SG  when  worked  out  against  O  »  16.  Then 
ichneider  repeated  thiE  method  in  1851,  unng  great 

Erecautions    against    loss,    and    obtained    '.KliJ-DO, 
lumas  prepared  BiCI,,  and  eatimated  the  CI  in 
weighed  portions  with  silver  solution.     He  obtained 
21U'44    (0  =  lU),    and   tor   many    vosrs    thL^i   was 
accepted,  in  spile  of  the  fact  Uiat  hii  results  in 
■■'ftereiit  experiments  were  very  discordant.    Tho 
itability  of  BiCI,  ia  ao  well  known  that  it  seems 
rtaiu  that  it  was    chiefly   Dumas's  great  name 
at  nlloiredJiis  results  to  oust  tliiiae  of  S.:hneider. 
ibscquent  researches  by  Lowe  and  Afariguac,  who 
iplofcd  vuiatiom  ol  Schueidei'i  method,  have 


shown  that  Ditmos'a  valae  wax  too  hiph.  and  it  ii 
now  pretty  certain  that  the  atomic  weight  of  bis- 
muth does  not  exceed  208. 

The  value  given  to  tellurium  (128-4)  in 
"E.  L.  G.'s"  ta^eia  theoldoneof  Beneliui,  Von 
Hauer,  and  Dumas,  and  is  interesting  as  being  ons 
of  the  former  exceptions  to  the  periodic  law.  For 
tellurium  to  fill  the  apace  which  evidently  belonged 
to  it,  ita  atomic  weight  would  have  to  be  betweoi 
lift  and  126.  Wills  attempted  the  problem  in  1879, 
but  could  not  bring  it  lower  thaji  IZG.  Fiu^y, 
Dr.  Braunei  undertook  a  complete  inveati^alioD  ol 
the  methods  and  materials  employed  by  hu  pnde- 
cesBors,  and  succeeded  in  showing,  in  1883,  that 
their  "  tellurium  "  was  a  mixture,  and  that  the  tnis 
atomic  weight  of  the  element  ia  not  mora  than  I2£. 
(J.  de  Russ.  Pbya.  Chem.  Gesell,  ISS3.)  Thai  wu 
an  apparenlly  important  eiceptjon  to  Meuddjeff 
and  Sewiand'a  grand  geueiahsation  shown  lo  bi 
teallr  a  great  support. 

With  regard  lo  Oatwald's  table  (letter  3U70),  it 
appe&TB  to  be  based  upon  0  =  16.  IraUieTfaneT 
that  Oatwald  shirks  the  difficulty  of  the  ratio  H:  0 
not  being  eiaclly  10,  and  doos  not  adopt  any  decided 
course.  I  am  strongly  of  opinion  that  our  gtetl 
chemical  sodeties  and  institutiona  should  umtaiii 
an  endeavour  to  settle  once  for  all  that  on-gen  shall  j 
be  adopted  aa  the  unit,  and  be  considered  tor  COD- 
veniencolobalS.  There  would  then  not  bo  all  tha  | 
alterations  now  neceaaitated  in  nearly  all  ths 
iuta  every  time  someone  discovers  one  more  irf 
the  apparently  inexhaustible  sources  of  error  in  tlu 
determination  of  tho  oxygen -hydrogen  ratio.  What 
Lord  Rayleigh  corrections  and  all  the  otbei 
difficulties,  it  seems  that  this  unhappy  ratio  will 
always  be  uncertain,  and  a  very  slight  change  in  il 
—  -'- a  a  varr  considerable  change  in  metals  of  hiei 

io  weight.     Until  this  agreement  is  generaBj 

adopted,  we  con  never  hope  for  much  improvemsut 

' c  tables  of  these  so- i^led  constants. 

Director  B.B.I>. 

JOSHUA'S  (P)    OOUHAHD. 

55.).]— WuiT  "  Tyler"  (p.  10)  calls  "  Joihui'l 
land"  never  gave  me  the  idea  of  his  coiij- 
ling  anything.  "Then  spake  Joshua  to  tbs 
,  in  the  day  that  the  l-arJ  delivered  up  tlu 
-ites    before    the    children   of  Israel  -.  and  it 


-  giving  thia 

Joshua,  iu'some  way  acEnowledged  n 
lupematui^,  "  in  the  sight  of  Israel."  Whetkt 
'-yanaugdic  voice  (as  in  another  part  of  the  book), 
r  by  inspiring  Eleazar  the  priest,  or  Joshna  lun- 
ilt,  or  some  prophet  unnamed,  the  narrative  doei 


But  notoriously  all  modem  v- 


Letheot 


uithe 
intwc 


'i.  A") ,  m; 


.    ThiJ 


__  eileut"    into   "Stand  still,"  and  Vtal 
i^e  the  two  objects  addressed  (to  both  o(  whia 
lis  single  verb  alone  applies),  the  caleatial  lumi- 
-iriea,  whereas  they  were  the   "sun  in   (orMor 
upon)  Gibeon,"  and  the  "moon  in  (or  at  or  upon) 
"-  ijalon."      If  the    subsequent  quotation  Irom 
ler  be  true,  wtiich  says  i^ though  the  intermedisU 
ence  does  not  say)  that  the  sun  staved  "in  the    ■ 
it  of  heaven,"  this  stupeudona  prodigy  woi,  a>    \ 
tar    as    the    narrative    goea,    meaningloaa  and  no     J 
"  miracle."     It  is  eaaential  to  a  miiaLOle  lo  ban    1 
been  predicteil.      If  the  earth's  rotation  were  to    j 
stop  for  an  hour  to-morrow,  it  would  be  no  mitotl*    j 
e  prediction  thereof  were  proved.    In    j 
.  .  death  of  Sappbira  is  the  only  "■'—■'- 

That  of  her  husband  waa  not  one,  because  it  WMDet 
predicted.  If  the  engineers  who  teatiflad  to  • 
coroner  in  1S5!!,  that  the  scaifolding  whioh  Mill 
Sydenham  Crystal  Palace  had  been  n  cooatowM 
that  it  was  physically  safe,  teatiSed  tralj,  OunB 
fell  pretematunilly,  or  in  oUier  wordi,  tliesB  wH  ■ 
lapeniian  of  natural  law  ;  but  that  oenititatM  to 
_iirade  unless  the  event  hod  bean  pradintil 
Equally  meaningless  was  Jasber's  atoppagsottto 
idat  of  heaven,"  if  it  happeiwd,  lir 

implies  no  such  thing  to  UTabiM. 

foretold.  BeuceJuaopbus  merely  says  (u  it  JoAnk 
light,  for  aught  he  knew,  have  had  nothing  to  ia 
-iUiit),  "Ithappenedthattheday  waslengtlMud.*' 
This  prodigy,  he  implies,  like  the  hailitorm,  pnni- 
dentially  occurred  that  very  day.  The  Son  of  Xt»A 
had  held  tbat  "  the  sun  went  back  by  his  (JoafauaVA 
neaus."  Josephua  never  binta  by  wboM  msanc 
But  auppoaing  only  a  uairatur  recording  that  tUi 

irmy,  even  of  savages,  wherein  any  would  loeltl 
ia  luminariea  as  being  (not  south  or  south-wai^ 
)r  in  auy  audi  bearing,  but)  "  in  Gibeon,"  or  lOiM 
luch  spot '(  Could  a  whole  army  (even  if  stationaiy). 
ill  iU  regiments  at  once,  have  the  sun  over  or  "  in" 
Gibeon?  Notoulyso,  but  duringaputauitthroufh 
any  miles!  Nay,  when  the  suu  was  also,  olKerT«k 
in  the  midst  of  heaven,"  which  can  hardly  lomm    . 

If  the  writer,  aa  Bryant  and  I  suppose,  quoted 
.jiher  only  to  account  for  tbat  booic's  error,  w* 
must  remember  the  whole  has  reached  ui  tliroa^ 
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taaaj  fSmantiooa  of  ao[nutB  quite  iffnonnt  of  tliat 
iutentioii,  and  we  wmot  expMt  it  to  nfadu  a  ooa- 
■tmction  quits  gnaumUicftlly  ooiui(t«nt  therswith. 
Onlr  a  difficult  muddle  wu  to  be  expected,  luch  ea 
we  find.  Tvo  Terrnotahle  poiute,  kowerar,  haveto 
be  kept  in  Tie*-.  The  end  of  DeuteroDomy,  plainl; 
not  written  till  long  after  Joahoa'i  time,  damea  that 
auj  wooden  to  ri'ral  those  of  Moaas's  time  occurred 
atterwardi.  Again,  Iha  Xew  Teatonient  ig  cot  only 
iritlioDt  a  hint  at  thia  marrel,  hut  the  writer  to 
the  Hehnwa,  in  hi*  chap,  xi.,  makea  the  falling  of 
the  walla  at  Jericho  the  chief  micade  of  Joshua's 
time — indeed,  the  only  one  he  deema  worth  maDtiou. 
A  ivoaot  book  hereon  b;  the  Bev.  A.  S.  Palmer, 
"A  ICiandentood  Miracle,''  proposes  aoother 
nhitlaD,  bat  pLuoly  in  ignorance  of  Bryant's, 
bon^  it  eollecta  a  vaat  chain  of  comments,  Jewish 
and  Christian,  of  all  agaa.  Asearlyasl37a,itseeiiis, 
BtiM  Leri  ben  Qsrshon  hsld  that  what  Joshua 
•Aad  wu  that  the  laimslitas  might  oouquei  in  the 
Aort  qaoe  of  time  eie  the  son  iboald  Beem  west  ot 
GflMOn,  or  the  moon  beyond  Ajalon :  and  the 
adiade  Mnristed  in  the  speed  with  whioh  rictory 
waa  Booompli^ed.  None  of  the  critics,  nor  Mr. 
Iftliaac  himelf,  seem  to  have  noted  the  probability 
Outt  OibeOD,  being  "a  great  dtj,  as  one  of  the 
lajal  citlaa,"  may  hare  contamed,  like  Beth- 
Jwmeah  or  Heliopolis,  Palmyra,  and  many  othen, 
a  ahliiw  of  aun-woTshifi,  where  oracles  nere  giTea  : 
aDd  Hiat  Joahua  and  his  people,  having  hem  en- 
tn^wd  into  an  alliance,  could  uaa  no  violence 
affiost  the  Oibeonite  temples,  so  that  unless  mira- 
cnlonalj  stopped,  theee  unholy  rites  must  have 
pRmanently  lusgracad  the  heart  of  thidr  land. 

B.  L.  a. 


VBSFVL   AHS    SCIEVTIFIO    HOTES, 


Thx  French  Poet-office  authorities  have  lately 
been  nuking  experiments  with  a  new  wire,  known 
"  "■-  "bi-metallio  Martin,"  compoeod  of  steel 
— •---  -'  copper.  The  renilt  is  '  ' 
pted  to  replace  the  wii 
and  it  will  also  be  used  upon  the 


A  BXFOBT  issued  by  the  Japanese  Home  Depart- 
BBt  states  that  during  the  month  of  Apnl  last 
Oiata  were  SO  osrthquake  ditturbancea,  felt  on  2S 
dan,  the  day  on  which  the  largest  number  iras  felt 
bog  the  17th,  when  there  were  17  osdtlations. 
Ti*  eaithqnake,  the  effects  of  which  were  most 
ataosralj  felt,  waa  that  which  occurred  on 
bs  16Ui  of  April,  extending  over  20  provinces. 
Tortanately,  none  of  the  shocks  were  of  a  very 
SKbna  efaaiscter,  the  worst  effects  repotted  being 
tts  ^ipearancs  of  cracka  in  the  ground,  the  dis- 
jhcment  of  doors  and  acnens.  the  throwing  down 
i<  anall  articles  on  shelves,  and  thastoppi^e  of  clock 

.  Asida  in  Olla.— Oeissler's  method  for  deter- 
liiiHI  free  acids  in  oils,  conaiating  in  diaaolving  the 
A  in  ellwr-alcohol  and  titrating  it  with  dednoimal 
llMbotie— 50  per  osnt.-atkaU,  is  accurate,  and  can 
ts  Mid  in  an  easss,  isre  where  the  oil  is  so  dark- 
cloandaato  hide  the  change  of  the  indicator — 
jhaulphthalein—Daed.     By  employing  a 


sk,  this 


aia  much  leesened.  The  process  ia  eepedajly 
tor  claar  mineral  oils.  Burstyn'a  plan  of 
Umgtheoil  with  an  equal  volume  of  alcohol, 
having  oS  and  titrating  an  ahquot  portion,  is 
Uacioil«,  «•  the  whale  of  the  free  fat  acid  is  only 
«biet«d  t;  repeated  treatment  with  alcohol,  and 
fat  fliA  remits  are  low  when  compared  with  those 
|lnn  W  Oeinler's  method— e.g..  a  refined  rape  oil 
Wfatdtng  0-730  per  cant,  of  acicl  calcoLited  as  SO,, 
Me  coir  0-374  par  cent,  when  thus  treated.  Merz 
lalNi  tba  oil  wnh  alcohol  in  a  stoppered  flask  and 
fcitas  the  mixtars  with  repeated  agitation. 
Kt  area  aceurat«  rssolts,  and  is  well  adapted 
k  hIb  containing  a  considerable  quantity 
i(  bw  fat  acid,  ai  if  treated  by  Oeissler^ 
WttndttOT  leqniie  an  inconveniently  &rge  amouut 
•(  ddohid  to  prevaat  the  oil  being  precipitated  from 
hstteMlnlotion  by  the  standard  caustic  alkali 
hwsikalcohol.  Bonn's  i^Tsical  method,  which 
(Miib  In  shaking  the  oil  with  alcohol  of  known 
^taBo  gravity  and  deducing  the  quantity  of  fat 
ttU  it  eitncts  by  the  increase  in  density  it  lutF ers 
Jiqidts  mitmstworthy  ;  e.g.,  an  oil  contoiziiDg  0091 
)KSBt.of  acid,  calculated  as  SO,,  gaveO'^80  per 
■i^  Ifany  oauaea  conduce  to  Una  reault ;  among 
hm  m«jy  be  mentioned  the  different  speciGc 
Bfitiea  of  tfae  adds  extracted,  the  error  caused  by 
tf  pnaeiaca  of  a  mineral  add,  such  as  sulphuric 
■(>t,snd  ths  varying  quantity  of  neutral  oil  dia. 
■tnd.  He  Oil  ami  CUourman'i  Journal  says  the 
Uowing  method  is  adapted  for  opaque  mineral 
H;  230.0.  of  the  oil  is  shaken  with  dOc.c.  of  abao- 
M*  aloohol  in  a  stoppered  cylinder  about  '2cm.  in 
•neter,  and  the  mixture  allowed  to  settle  :  2oc.c.  of 
is  alcohol  is  then  drawn  oS,  tOc.O.  of  ether  added 
ItDibid,  and  titrated  with  decinormal  caustic  soda. 
Unoie  than  2c.c.  be  used,  the  rest  ol  the  alcohul 
■ptmed  off,  another  50c. c.  added,  and  the  piocesi 
''  'Ibe  free  add  has  been  calculated  as  SO, 
the  sake  of  uniformity. 


BGFLIES  TO  QUEBIES. 


,  /h  IMr  mmetn,  Otrmpomtmt*  an  rmpMt- 
fii^  rfqtmUi  to  mm(u»,  in  *«A  iiulamtt,  lJi4  tUI* 
M4  nHmW  a/  th$  purjf  aiktd, 

[71439.]  — Aniline  Ooloura.— It  "Olatton" 
intends  his  directions  to  stand  as  a  teat  for  aniline 
dyes,  I  may  say  that  thay  are  valueless.  Chemicil 
aualyaia  alone  will  identify  tlie  source  of  the  colour. 
It  is,  however,  a  tact  that  some  aniline  oolonis  an 
bleached  by  strong  sunlight.  Sx. 

[71703.]— Cycle  Oold  Tranafera  (U.ft.)— The 
paper  is  aized  with  white  of  egg,  the  copper  atencil 
plats  laid  on,  and  the  gold  applied  wit^  a  pad. 

A.  F.  SoAxaspuB. 

[71729.]  —  Bourdon  Preasure  -  aanve.  —  I 
believe  the  nsual  material  is  hard  brass ;  but  one 
maker  at  least  (I  think,  hut  am  not  sure,  that  it  is 
Schaffer  and  Dudenberg)  makes  them  of  steel.  He 
once  brought  one  to  show  me  ;  but  I  toiget  the 
details.  'The  steel  tube  was  turned  in  a  lathe,  I 
think,  and  Sattened  while  beading.         Qi.arron. 

[71735.] -Steal  Oearlns  (n.O.)  —  If  to  drive 
in  one  direction  only,  the  smoothest  action  is 
obtained  by  having  only  the  tops  ol  teeth  in  which- 
ever drives— for  instance,  if  the  wheel  is  the  driver, 
all  its  teeth  will  be  outaide  the  pitch  circle,  and  only 
the  bottoms,  or  parte  of  teeth  between  the  roo^ 
and  the  pitch  line,  on  that  which  is  driven  by  the 
other.  Epicycloidal  teeth  are  preferahleto  involute. 
Oee's  gearing,  in  which  the  teeth  are  buttress- 
shaped,  is  the  strongest ;  but  is  only  suitable  tor 
driving  in  one  direction.  See  Unwin's  "  Machine 
Design,"  and  the  articles  on  "Qearing"  now 
appearing  in  this  paper.  Qlaiton. 

[71738.]-] 
in  the  legs  at      „  „  ,  ,  ^ 

Jarter  iu  bed,  made  by  stitching  a  row  of  cork  discs 
dices  at  wine-bottle  corks)  on  one  side  of  a  piece  of 
tape.  The  cork  is  worn  next  the  akin.  Aa  I  know 
from  many  instances  the  value  of  cork  so  applied,  I 
would  surest  that  it  might  possibly  do  goodia  this 
case  if  bound  in  some  way  next  the  affected  parts. 
Perhaps  if  cut  in  sheets  sb  thin  aa  paper  it  could  he 
sewn  inside  a  glove  to  be  worn  at  night. 

Oi^aTTOs. 
[71753.]  —  OalonUtinB  Oirole  (CT.a.)  — 
Stanley,  the  inatrument  maker,  of  Oreat  Turnstile, 
supphes  a  small  book  of  instructions  with  each 
inatrument.  I  should  think  he  would  be  willing  to 
let  you  have  one.  (Jlittoh. 

[71772.]  — CoU  BoUer  (U.ft.)  — Herreshofs 
boiler  of  an  early  form,  of  which  the  sketch  referred 
to  is  a  representation,  is  very  much  hghter  than  a 
locomotive  boQer  to  do  the  same  work.  It  requires 
a  great  deal  of  attention,  and  from  what  I  have  seen 

second  coil  wae  placed  outside  the  inner  one.  form- 
ing a  wall  of  comparatively  cool  water,  and  the 
double  casing  became  a  single  one.  The  top  of  outer 
coil  joined  the  pipe  marked  "from  feed-pump," 
and  at  its  lower  end  was  the  inlet  for  feed-water. 
The  steam  was  led  from  the  bottom  of  inner  coil  as 
before,  but  in  some  boilers  it  was  carried  through  a 
superheating  coQ  in  the  top  o!  boiler  before  bsing 
led  to  the  separator.  The  same  fault  of  great  im- 
ateadiness  unless  carefully  nuraed  still  remains. 

[71TH1.]— H.F.  of  OaolUatlnff  Bnffina  (U.Q.) 
—What  is  steam  pressure,  and  number  of  revolu- 
tiona,  and  is  the  engine  condensing  or  non-oondens- 
ing  '!  What  is  area  of  atsam  porta,  and  are  they 
liable  to  be  much  throttled  up  br  the  mode  of 
distributing  steam?  Without  such  data  your  query 
cannot  be  anSHtred,  supposing  you  mean  indualeil 

horse-power.      The  iiomiiuil  horse-powf-    ■' 

condensing,  may  be  taken  at  9  square 
HP.    This  willba  (since  "" "  " 

ment  of  the  actual  power.  For  so  small  an  engine 
the  fly-wheel  may  be  designed  so  as  to  took  well, 
without  regard  to  the  actual  weight;  say  20iD.  diam. 
and  ^Jin.  wide,  Oiatton. 

[71839.]— Cyanide.— My  query  on  this  subject 
no  doubt  is  very  hazy;  but  it  was  not  my  fault. 
Somehow  the  gist  of  my  query  waa  dropped  in  the 

grintiog,  and  which  waa  aa  follows:  "  Will  Mr. 
otiney,  or  auy  of  '  ours '  who  have  a  knowledge  of 
the  pruvious  use  of  cyanide,  or  a  cyanide-yielding 
Bubatance,  such  aa  cyanide  of  potassium,  say  how 
far  we  may  use  these  without  infringing  this 
patent  f"  The  patent  referred  to  in  my  tormer 
query  ia  for  dissolving  gold  and  silver  from  ores  and 
other  compounds  after  being  grouud  to  a  powder. 
As  far  aa  my  limited  knowleJgc  went,  I  could  see 
no  reasons  for  such  a  patent,  and  that  the  readers 
of  the  "  K.  M."  could  use  cyanide,  or  a  cyanide- 
yielding  Bubslance,  in  any  way  they  thought  proper 
so  tor  as  disBolviiig  the  predous  metals  were  con- 
cemud.  From  what  Mr.  Bonuey  now  says,  it  would 
seem  that  this  same  substance  has  been  a  fertile 


mbject  for  patents,  and  it  would  seem  rather  nonl 
for  anyone  to  claim  the  exclusive  right  to  its  use  at 
this  time  of  day.  When  I  p«ms«  Mr.  Qore's  work 
on  ateatro-metallargj  I  hope  to  have 

Mors  Liort. 
[7ie60.]-Spaakinv  Tnbea  (n.a.)— Chaapsat 
matarisJ,  probably  iron  gas-pipe ;  best,  any  tmootti 
pipe.  There  should  be  no  sharp  bands,  oulygradnal 
curves.  Diameter  I  to  Itin.  While  it  lasts  gotta- 
percha  would  probably  be  the  beat  materfiu.  I 
should  use  lead  or  compo.  if  the  pipes  can  be  pro- 
tected from  crushing.  They  should  be  arrannl 
BO  aa  to  avoid  moisture  coUecling  in  them.  Tou 
need  not  b«  otnid  of  makiiig  tube  too  large. 

[71864.]— a«at  from  Electrieity  TO'.ft.)— 
Ayrton  gives  H  •■  0315  A'rf,  where  H  -  tlie 
nomber  of  poondi  of  water  heated  in  '  minutM 
from  0°  to  1°  Centigrade  by  a  current  of  A  ampdiw 
flowing  through  a  reaistanoe  ol  r  ohms.  Let 
V  -  TOlts,  (hen  A  ■  —  ;  A  r  ••  T,  and  A'r,  there- 
fore -  T  A  or  watts.  Hence  Hb-0315  x  I  x  watlf. 
Let  p  be  the  electrical  horse-power  in  the  drouit  oi 

aratts  -i-  746).  Then,  aa  -0315  x  746  =  23-5nearir, 
-  2i-&p  t.  It  the  mechanical  sFBciencr  of  tha 
engme  ia  taken  as  80  per  cent.,  and  the  -■  '  '  * 
efficiency  of  dynamo  aa  90  per  oent.,  thb 
horse-power  will  be  -8  x  -9  =  -72  of  the  .  . 
Calling  the  indicated  power  P, 


iquare  inches  per 
a  of  3Sisll'79), 


•cope.    "  Foreigner' 
light  of  this  reply  set 


=   18-52  P(.     Of  coarse   the   above  o 

assumes  that  the  whole  power  p  is  used  only  for 
heating.  Qlittok. 

[7187*.]  — Cnprio  Sulplmte.- 1  suroeot  lb, 
Qrey  can  take  care  ot  himaelf ;  but  I  should  like  to 
inform  a  "Foreigner"  that  colour  is  not  an  inherMlt 
property  ot  a  subatanoe.  Colour  depends  upon  flie 
posrer  of  substances  to  reflect  or  absorb  light.  A 
substance  appears  white  when  it  reflects  all  nyi 
and  absorbs  none ;  black  when  it  absorbs  all  tltj* 
and  ruflects  none.  The  oolonr  of  crystallised  copper 
sulphate  is  due  to  the  tact  that  its  molecules,  whan 
combined  with  water,  are  of  such  a  form  that  thaj 
reflect  the  blue  and  absorb  the  red  and  yellow.  C& 
heatiog,  the  crystallioa  form,  and  consequently  the 
blue  colour,  is  lost.  That  colour  is  often  dependent 
on  ciystallme  form  may  be  observed  in  the  change 
from  yellow  to  red  mercuric  iodide :  it  is  an 
'  itructive  experiment  when  seen  under  the  mioro- 
Foreigner's''  list  of  queationa  are  in  the 
value.         Sl£. 

[71874.]— Onprlo  8nlphat«.— As  "Foreigner" 
remarks,  the   sabjact   iavolvea   many  Interesting 
quastiona,  and  although  not  appealed  to,  I  take  ths 
hbeity  of  correcting  what  I   consider  to  be  ths 
fundajnental  error   which  gives  rise  to  nuu^  ot 
your  queries.     While  to  the  majority  answeiaais 
almost,  if  not  wholly,  impossible,  those  to  man^  of 
the  remainder  would  neoessitito  slight  inonraon* 
into  the  realm   of   metaphyiies.     As  to   whj  ths 
colour  of  cupric  sulphate  is   bluish-green  raUur 
than  any  other  colour,  all  we  can  say,  1  shotild 
think,  is  that  it  ia  the  nature  of  the  salt  to  be  SO  ; 
we  might  as  well  ask  why  the  eartli  exists  ai  it 
does  and  not  in    some   other    way.     Then  anin, 
"  Foreigner  "  seems  to  look  upon  colour  and  odour 
as  material  things  which  can  be  separated  from 
bodies   and   set   aside    by   themselves.     Yon  ask; 
What  has  become  of  the  bluish -green  ?    WheM- 
from  comes  the  odour  P    Colour,  odour,  taste,  &0., 
are  not  inherent  properties  ot  bodies  which,  as  snoli, 
exist  independently  of  and  apart  from  ourselVM ; 
they  ore  our  sense  translations  as  It  were,  or  out 
ways  of  oonoeiving  of  differences  in  moluin  and 
arrangement  of  the  constituent  parts  of  the  bodjaa 
producing   these  effects.    .When   a  body  chaogM 
colour,  aa  we  say,  it  is  because  a  displacement  umI 
isequent  rearrangement  of  its  parts,  atomia  tx 
I — 1 —  4-L.^..i.»»  J*.  ......^..^  Qf  dealing  with 

r  eyes  appreciate 


molecular,  takes  place,  its  maoni 
the  light  it  receivee  is  altered,  o 

this  iteration  as  a  change  ot  colour— '-_ 

piieuomenoD  being  entirely  subjective.     I  am  afraid 
'■Foreigner"  will  find  some  difficulty  in  obtaining 

snumeraled ;  I  therefore  look  forward  with  Inlai<Mt 
to  Mr.  Gray's  reply.  DCBITO. 

[71902.]— OentrlfuBat  Pmnp  (U.a.)- The 
useful  power  is  obtained  by  multiplying  the  number 
of  pounds  of    water    pumped   per  mmute  by  ths 


3,0(Kr  I 


lult  is  the  effective  p 
lorse-power  aa  it  is  sometimes  caUed  (W.H.P.) 
Besides  this  power,  the  steam  (supposing  the  pump 
to  be  driven  by  a  sleam-eugine)  has  to  overcome 
the  friction  ot  the  pump  and  also  ot  the  engine,  so 
that  the  indicated  horse-power,  or  horse-power  of 
the  steam,  is  greater  than  the  water  horse-powac. 
In  soma  trials  with  large  pumps  in  Efiypt,  lately 
described  (p.  193,  Vol.  CI.  Mm«U>  Proe.  Init.C.E.), 
the  indicated  horse-power  was  fram  G7  to  82  per 
cent,  greater  than  the  W.H.F.  Heoce,  inthiscaae, 
the  W.H.P.  calculated  as  above  would  have  to  be 
multiplied  by  from  1-U7  to  l-S-2  to  get  the  I.H.F. 
On  p.  133,  Vol.  XXXVII.  ^■i.y.iiwnHy,  some  experi- 
ments are  given,  in  which  the  multiplier  ia  as  high 


KSQUSH.  HSGHANIO  AM)  WOBLD  OW  BOIBNOB:  No.   1S28. 


e  added  in  aomeirbst  tba  •■nia  war 

tnilMne.  On  p.  130,  Vol.  XLII.  .ffiijinfcHnj?,  a 
cnrre  it  giTon  from  which  the  multiplior  cornea  out 
I'f*2  wh«i_piuiip  wu  doing  itg  best,  and  abaat  I'D 
■t  Invar  elBcieadea.  On  p.  21'i,  Vol.  XL.  £n^in»r- 
uif,  tariali  of  pnnipa  by  J.  and  H.  Owjiui  and  Co. 
giTO  a  multiiuier  of  1-72,  1-T(i,  \S7,  and  l'».  Say 
watar  tailed  per  minute  =  W  pounds:  >av  height 
to  which  it  is  Taiand  «  H  feet.  Then  indicated 
hor»-power  -  I.H.P.  -  ^ 


K  C,  wheie  C  i 


the  muItiplieT  given  above  from  Tarious  erperi- 
mentiaa&om  1-42  tol'S7.  The  triali  ^vins^lt  to 
3  are  ezcaptionaUj  bad,  anil  maj  be  neglected.  To 
b«on  the  lafe  aide  C  ma;  be  takea  oa  :■. 

[71930.]— DryJoB  Wood,— Expose  the  wood  to 
a  current  of  dry  ait  for  a  few  houn,  and  it  will 
■MM  get  drf  enough  to  bum  readily.  S. 

[71S13.]— OlaHonot.— Anymuiic-aoUor  can  sup- 
pl7  an  inatmcttoD-book  far  the  clarionet ;  but  I 
dare  aaj  Boosey's  ii  aa  good  as  any.  T. 

[7li)'>8.1— PUnt  Glaaa.- The  proportions  o( 
materiala  giren  by  "  Baryta  "  ought  to  have  mailed 
varjeaiily  indeed;  in  fatt,  the  glaaa  would  be  much 
too  rich  in  allcolina  (basic)  subatancei  to  withstand 
the  actian  of  weak  acids,  or  even  oE  the  atmosphere, 
for  any  len)^  of  time.  I  should  say  that  thia  was 
the  cause  of  the  falloie  at  Mi.  Wenham  to  obtain  a 
polished  surfacs  on  his  prism,  as  related  liy  himself 
□a  page  jOU.  I  have  seen  and  heard  o!  numbers  of 
nnular  instances  arising  from  thia  cause.  Looking 
OTer  my  notebooka,  I  Snd  that  some  time  ago  1 
made  same  batyla  glass  of  the  following  compoai- 
tion  :  Sand  -jC),  barium  carbonata  'J7li,  sodium  car- 
bonate 190  parfs.  "  Baryta  "  will  see  at  once  Unit 
thiaiaa  much  cheaper  aud  more  stable  compound  thau 
the  one  ho  quotes,  and  he  may  rely  upon  it  aa  being 
a  practical  one.  My  note  aava,  "the  metal  was 
pie-green  in  colour,"  but  ttia  was  mostly  owing 
to  the  common  iiuaJity  of  the  materials  used.  I  use 
the  word  "moitlj  "  advisedly,  for  it  is  practically 
impoasibla  to  obtain  glass-making  materials  abao- 
lnt«ly  pure.  The  bast  advice  I  can  give"  Baryta" 
on  this  point  is  to  use  the  best  sand  (Fontainebleau). 
washed  and  burnt:  aoda-aah.  mode  by  the  ammonia 
proceas,  .JS  per  cent.  Sa,0;  and  predpitaled 
barium  carbonate,  as  I  am  afraid  the  raw  material 
cannot  be  obtained  pure  enough  to  do  what 
"Baryta"  apparently  requiiat.  The  use  □(  the 
precipitated  carbonate  will,  of  counie,  prove  rather 
eipeDSJie.  Eveu  when  the  purest  possible 
laateriala  are  used,  a  little  manganese  dioxide  will 
bo  required  to  counteract,  by  the  "pinky"  colour 
it  imparts  tc  the  glass,  tho  ^reen  tint  given  by  the 
iroD  mraiiably  present  even  ui  the  best  sand.  Tbe 
precise  amoaut  of  MqO,  required  can  only  be  ob- 
tained by  trial,  but  tha  less  used  the  better.  I 
trust  "  Baryta  "  will  record  1  lis  experience  for  the 
benefit  of  "  ours."  Cy  the  way,  why  doei 
"Baiyta"  colt  this  ghiaa  "flint  glasa"?  Flint 
gloH,  properly  apoakmg.  must  contain  lead  in 
greatar  or  lesser  quautily.  Other  kinds  may 
resemble  it  in  cotour,  but  they  cannot  justly  be 
called  by  tbe  same  name.  Uoxb. 

[71961.J— White  BEarblo,  to  Polish.— Direc- 
tione  for  poUshing  marble  have  been  given  many 
times.  Uae  marble  dust,  a  felt  rubber,  and  water  ; 
then  the  flneet  emery,  and  sabsaqnenUy 
(he  palm  of  the  hand. 

[7 19S0.  ]  — DoIomlts—SIaK--  After  this  there  will 
be  no  bounds  lo  my  conception  of  human  f —''-'■ 
n^  The"Lyduey  Dispeosar"  haa  tho  a: 
assurance  to  say  that  he  has  eiperimentad 
homan  subject  with  slag.  I  can  only  suppose  the 
fooliidi  subject  was  ignorant  of  what  ha  was  taking. 
Might  I  ask  tfae  "  Lydo»y  Diapenaar  "  whether  he 
takes  all  these  wild  romediea  himself  ?  I  can  under- 
stand  it  if  his  is  the  "human  body"  mentioned. 
However,  he  runs  in  two  tracts  even  on  thia  aubject, 
I  feel  constrained  to  say  again,   "  Well  dona  I  Old 

FOl!"  ISMOJUNATE. 

_[7I980.]— Dolomite.— In    reply     to    "  Lrdni 
Diraenser,"  the  blue  colour  of  tha  furnace  slog 
which  he  refers  is  probably  dua  to  the  presenui 
"  ultramarine,"    a    comiwund    ol    alumina,  ailic   , 
■oda,  and  sulphur,  tlie  rational  formula  of  which 
has  not  yet  been  determined.     It  may  also  be  i  ' 
is  known  as  Prusaian  blue,  seeing  that  all  the 
atancia  required  to  form  that  compound  ore 
covered  in  tho  gasee  end  slags  thrown  off  (ron 
blastfurnace.    T'be   formula  of  PmaaiaTi   blu 
2F«,3Fe(Cn).  (ferric    ferrocyanide).     Hydralo   of 
iron  is  also  blue,  but  it  torna  brown  on  eiposure  to 
the  atmoaphara.     Furnace  alag  is  not  by  any  meana 
a  deflnilfl  chemical  compound,  so  that  I  should  not 
think  it  would  be  of  much  use  as  a  medicine,  becaute 
the  essential  part   (whatever  it  may    be)  may  be 
absent  in  nine  specimens  out  of  ten.  The"L.D.'s" 
letter  may  explain  why  so  many  people  "  peg  out " 
under  tlie  hands  of  doctora,  chemista,  and  quaota— 
(■pecially  the  latter.  Abectift. 

I7I989.J— Marine   BoUer.— A    coj>p«i   boOer, 


[72021.]— Teloaoope.- The  following  method  of 
finding  the  magnifying  power  or  a  telescope  is 
•luoted  by  Dr.  Kitchen  from  the  XniHiml  AlinaHiic 
.1  17S7,  in  his  ■■  Economy  of  the  Eyes,"  Vol.  II.  :— 
Lt  the  distance  of  one  or  two  hundred  yards  from 
the  telescope,  put  up  a  small  circle  of  paper  of  any 
determined  diameter,  an  inch,  for  instauca,  upon  a 
1,  or  any  piece  of  strong  paper,  thr<3iigh  wtiich 
.  .  light  cannot  be  easily  transmitted  ;  draw  two  ( 
black  parallel  lines,  whose  distance  from  each  other  ' 
-'-  exactly  equal  to  the  diameter  of  the  small  circle, 
Ijust  the  telescope  lo  distinct  vision,  and  tbjough  i 
1-iew  the  aforesaid  small  circle  with  oua  eye,  and  ' 
with  the  other  eye,  open  also,  view  at  tlie  same 
time  the  two  parallel  lines.  Let  the  two  parallel 
lines  ba  then  moved  nearer  to,  or  further  from,  your 
eye,  till  you  see  them  appear  exactly  to  caver  the 
small  cirelo  viewed  in  tha  Ifilescope  ;  measure  now 
the  distance  of  the  amall  circle,  and  also  of  the 
parallel  linaa  from  your  eye.  Divide  then  tho 
distance  of  the  former  by  that  of  the  latter,  and  you 
will  have  tbe  magnifymg  power  of  the  telescope 
required.  T.  D. 

nsiKQ.l— Pmrl»o.— To"I.'raoiiiSArE.— "Cura- 
biQty  of  Cataract  with  (internal)  Medicines."  bv 
Jos.  Compton  Bnmett,  M.D.,  F.R.C.S.  (Gould, 
5'J,  Itloorgnte-street,  E.G.),  price  3s.  Od.,  ooatains 
numerous  initancesof  radical  cure,  not  by  his  own 
skill  only,  but  by  other  homfBmiathio  M.D.'s,  and 
■  ■■  '  *  ■■  -hia  Chapter  iV.  gives  "  Cases  of 
ith  Itevulsives,  j:c..  by  AIIodbI" 


Therefore  allopaths  have  proved  the  curability  of 
catoroct  without  operation.  If  Dr,  BTimett  is,  well 
— untruthful,  then  Mr.  "  Innominate"  haa  a  means 
.voitabla  to  his  for  demolishing  that  hydra  Homiso- 
lathy  which  is  giving  orthodox  physic  far  more 
lie-eaae  than  did  the  soven-heoded  monster  to 
Hercules  himself — thanks  to,  amongst  other  agencies , 
League  tracts,  and  I  think  to  the  "  E.  M."  also. 
The  Ltbset  DisFEiWEa. 


fore  tbe  next  is  put  in.     A>  to  Indiin  optntoB 
giving  wrinkles  to  English  iemlleia,  I  tail  la  w 


e-piercmg  is 


i;  because  tlwnHniBt 


^  _  .   .    .  lyone  not  tued  toiL 

Frequently  tSe  actual  cautery  has  to  be  qqdiei- 
aud  it  is  well  to  have  it  ready,  f or  Qis  lose  of  K 
much  blood  is  Tery  weakening.  It  i*  not  nswlto 
pierce  the  leFt  nostra— ganaraUy  tbe  ri^t  on*.  Kot 
long  ago  two  young  ladisa  oonld  tw  nen  oa  ths 
lan^oTanoted  Mi.  of  tbe  Midluids;  the  om 
wearing  a  diamond  and  large  emerald  in  Qw  d^ 
□oatril :  her  aiater  wore  a  smdura  and  toMi  la  lb 
aamephkce.  These  ringi  w<}m  in  ILanO^AdoMt 
look  nearly  so  pretty,  in  mj  opinion,  Mwb^hor 
ing  from  the  centra  of  the  noso  (rimilar  te  ttsw 

vom  in  Alia  Minor  and  tbe  smtonnding  eouBMsi[. 

Jut'the  insertion  of  these   is   eriaently  psoH 

g'  Jging  from  the  following  extract  from  "lofik 
aidant."  Ha  says:  "  lo  India  and  nuaythtm 
in  tba  East  the  noee  is  pierced  both  in  the  cemtre  b1 
the  nostril.  The  posaing  of  tbe  curved  steal  k- 
strument  ia  very  painful,  and  Ute  opezBtlon  b  lom 
V  better  by  native  ladies  Oian  hj  Bo»«>™^ 


lllaa, 


1  became 


1  —  Fnirlgo — ATBenio,   In  re 

FOo.''- Beat  SamedlBB.— A  Oantion. 

and  very  dear  relative  of  mine  was  a  sufferer  from 

Psariaais  in  an  inveterate  form,  itching  (during  the 

lier  stage)  being  a  leading  symptom,  lu  or  about 

7  she  was  placed  under  the  care  and  the  treatment 

of  Qie  great  skin  specialist,  Sir  Erasmus  Wilson,  hia 

iption  being  5  drops  of   Fowler's  arsenical 

on,  p/i{i  tiootureof  iron,  three  times  daily  after 
.  At  first  the  medicine  apparently  removed 
iaaase.  but  eventually  the  condilior 
luiDiarate,  the  whole  of  the  surface  of  id^',  o^'u 
abdomen  being  one  thick  cruat,  under  which  the 
colour  of  the  skin  was  a  dark  angry  rod.  Some  teH- 
daya  after  her  (Qrst)  accouchoniBnt,  whan  she  bad 
used  Dr.  Wilson's  preacriplion  off  and  on  some  ton 
years,  all  akin  symploma  suddenly  vanished^  and 
death  followed  on  the  2Ist  day  after  her  dehvery. 
That  Dr.  WUson's  treatment  really  tended  lo  cause 
this  fatal  issue  U  atill  the  opinion  of 

The  LyoaET  Disfessee. 
[720G0.]— Celluloid.— I  have  waited  eipocting 
that  Bomo  of  '■  ours  "  would  give  more  inforiastioii 
than  that  Cr>nveyed  by  "  Sm-  in  issue  of  1.5th  ult. 
Celluloid  was  patented  30  or  40  vears  ago  by  the 
late  Mr.  A.  Porkes,  tbe  inventor  of  it,  and  I  cannot 
see  how  there  is  any  patent  (or  it  now.  All  parti- 
culars of  its  manuiat^re  muat  have  got  into  scian- 
tiSc  books  long  ago.  I  don't  expect  to  get  much 
information  on  any  such  subject  from  tha  "  general 
public  " ;  and  as  "  Sm."  does  not  know,  1  hope 
soma  of  OUT  sdenlific  readers  will  bo  able  to  give 
full  particulars.  M.  C.  I. 

[720IJO.]— Beef.- 1  asked  tbequeation,  expecting 
to  have  several  interesting  replies;  but  instead 
thereof,  I  am  questioned.  I  cannot  offer  any 
evidence  other  than  my  own  experience.  I  don't 
suppose  nine  ont  of  ten  butchers  would  notice  it. 
My  opuiion  is  that  beet  killed  in  the  afternoon, 
being  much  warmer  than  ia  ths  evening,  keeps 
the  pores  open,  and  so  otlowa  the  beat  to  aacape  ; 
■      ■  -  -   coufineathe 

[720St.]-KuBlo  for  the  iDeaf.— With  refor- 


inded  could  hear  nothing  with  it,  owing, 
believed,  to  her  teeth  not  being  her  own— a  fact  we 
were  not  aware  of  at  the  time.  I  did,  however, 
know  of  a  gentleman  who  could  hear  with  an 
audiphone.  They  were  then,  I  was  told,  selling  in 
America  at  tOa.  each — a  dozen  could  be  mode  foi 
that  sum.  I  Sod  we  have  still  a  good  blade  left, 
and  if  "  Afflicted  One"  likes  to  write  to  me  I  will 
send  it  to  him,  with  pleasure,  with  handle  and 
ratchet  attached.  A  block  cord  and  tassel  is  worked 
tliioagh  tba  ratchet  (see  Address  colomn). 

A.  E.  B.  M. 

[72091.]— Bar- Piercing. —Surely    tho     quori 

doca  not  imagine  all  the  holes  be  refers  to  are  mads 

at  once '.     No  woman  could  poaaibly  bear  »  much 

pain.    They  are  made   st   mtervola  of  at  least  a. 


ladies 

With  the  latter  the  hole    is  i „  . _, 

caused,  probably,  by  irritatlan  Mt  np  tyth*  Jig 
iiaving  to  be  moved  e4ch  time  food  is  tafasi.  B^ 
sides,  the  membiKue  of  the  nose  ia  well-nmH 
~  I  blood,  and  much  is  lost  during  pierdng."  I 
it  with  much  intertet  the  reply  of  *'  Coostum" 
to  ouery  72211  iu  thia  week's  isne:  its  eagW 

heading  was  "  Wounds."  

Lbaxibutws  jEWZUafc 

[721lt-]— L.a.  and  S.  and  I^  and  B.irJ.| 

_oona.— Xumbeis  ol  the  tan-wheeled  tanks  «si 
follows:— By  Biynr,  Paaoock,  indOQ.,  1871:  II 

to  379,  3S3  lo  380;  in  1882:  412  to  420.  & 
SlepheuBOn  in  1BS3:  45  to  £7:  in  1885:  77.  7B,4 
104,  121  to  126,  and  129.    By  Neilaon  ir  "■"  -  •" 

4S9  inclusive.    By  Dubs  in  1881:  It , 

usive  and  191)  to  40o  indnaive:  in  I8S5:  SITH 
.5  inclosive.  The  front  coupled  bngie  tanks  MV 
lilt  at  the  Nine  Ebns  works  in  t589-90  by  Bl 
W.Il.  Co.  ;  I  have  not  the  numbers. 

NOBTH-fl 


_^ .  ,. for  shsUsr 

box  and  ends.    Ton  must  well  stay  these,  iJdj| 
it  use  laa  than  lin.  tubes.    Tou  can  makaMtar 
:  firebox  circolar  and  8in.  long,  so  as  to  bois  (d 
-  coke.    You  bad  better  fit  a  drain-cock  or  tmw  1 
Bristol.  T.CLl 

[7il3l.]— Homoeoputiiy  and  the  I ^ 

Tha  old  "  forest  fox,"  tho   erudite   philosofts^J 

hinldng  about  being  sick,  is  prcfoui    . 
ling.     There    is    material    here     for    anoteV 

j'a7able.     But  without  answering  theqnarirt  J 

pertment  inquiries,  the  "  old  foi  "  manigts  h 
advertise  those  halt-crovni  tracts— a  truly  i<^IT^M 
leding.  I  feel  bound  to  say,  "  Well  dona,  OUB 
oi!'*^  "A.  W.  S."  saenu  to  bare  poidsdtMH 
Lydney  Dispenser"  greatly.  Of  oonrse his q««fl 
unanswerable  from  the  *'Iike-eurea-like''  ^1 
!  view.     Searly  all  the  antidotes  baTe  pT" 


touehinj 


£'1133.]- Oimpowder.- In    the   £iif^. 
nnnery,"  by  Capt.  Noble,  there  are  taU 
all  these  questions.    Taking  the  absolute  denatl^ 
powder   cubes   there  given  =  15'7cub.in 
Then  density  of  water  _  2Jj  _  j.^j  y^, 
density  powder         lfi'7 

of  water;    and    Skob.in.    per  lb.  gives  i 

press,  per  square  ineh,  by  tables.    Supposing  **i 
80-ton  gun.  charge  12olb.  of  llin.  cubic  po)™*^ 
chamber    IBin.   diamstor,  weight   shot    l.TOMbj^i 
content    bora    (iO,400cub.m.,     ipaca    behind  iWfj 
14,100cub.in.    Then,  volume  of  charge »^  l2o 'Jr*'; 
E3  1 1,773cub,in. ;    number  o(  expansions  =  .f-f^i 
■1  0'13  expansions.    Butworkin  foot-tons,  a*^^ 
hia  table,  -  92-4ft.-tons  per  lb. :    spaos  IsA  s»^ 
charge  is  burned  =  125  x  34  -  ll,l£Ooab.in. ;  <' 
energy  due  to  this  space  =  ,-p.^  ~  1'237! 
1-227,  by  bis  Ubio,  represents  17-7ft.-tDii*  p«cl 
S09-2-1   -   17-7   =  71-7ft.-tons  nett    92  par » 
to  9-)  per  cent,  of  this  is  realised.     71-7  at  93 
ceut.  -  GS'7'2ii  x  4251b.  =  29,210fL-toas;  at  V 
cent.  -  70-DM  X  4'2olb.  -  30,160ft.-tons;  and 
corresponding  muitle  velocities  of  which  by  hisb 
are  ISSItt.-socondaand  IGOOft.-seoonds.respe**!' 
This  can  also  be  proved  independently  by  lisa. 
the  powder-gas  pressure  by  Mariotta'fl  law,  wai 
the  question  reeolvea  itself  into :    lib.  poirtsr 
Sloub.io.  deusity,  giving  a  pressure  of  26'6  toos^^ 
square  inch ;  this  pressure  is  reduced  bj  motlea. 


ENGLISH  HBaHANK)  AHD  WOBLD  01  BOHNOB;   No.  laaa. 


on  in  the  gun  eylisM 


l»  daring  azpwuioD 

p.  log,  ratio   _  1 -84764  _  .3^_ 


.  31,340  fooUtooa. 


1  neai  ftniTozmutioD  to  C&ptain  Nobla' 
^ked  mdepBndontJy  ^m  (u  indicator 
r.  But  jour  coTTMpondant  should  raid 
ited :  Ihe  tablea  given  and  the  eiplena- 

0  lengthy  for  iiiwTtioii  hsTe.    Periiapi 

1  now  ntlieT  out  of  dst« ;  but  it  ia  wbU 
ag  tor  »U  that  W.  S. 

.  Aog.  27. 

-AmerloAn    Orsan    and   Conoart 

muft  be  tuned,    Tou  can  do  it  if  you 

Sciatch  with  ft  penknife  the  end  of  the 

I  reed  can  easily  be  drawn ;  that  will 

tone.     Don't  acntch  much  oS. 

O.  H. 
Hailo  Sqnarea.— It  ia,  I  Oiink,  he*t 
lAaik  square  u  luggeited  m  the  ituaation 
la  a  magic  square  that  has  all  ita 
"  magic,  thui  diatingnishiDg  it  fnun  a 
]aani,  wluoh  haa  genenllj  only  the  two 

magio.  Witli  rsgud  to  normal  pathi 
raws,  coiumna,  and  diagonala,  none  of 
«  nude  magic  Tinlnm  the  root  of  the 

ional  magic  paths  in  naalk  squares  of 
I  Toriee,  being  neatei'  in  propoitiOQ  (or 
hantorodd.  Thus,  tbe  roots  being  6. 
11,  tiia  maximum  number  of  additiouol 
I  is,  reepeetifely  for  each,  3,  2,  4, 


[nOub. 


T.  S. 


-PoUahinB  Oopper  Plates,  &o.— As 
has  got  on  to  tham,  it  is  doubtful 
□  will  do  anything  with  them  now, 

Jaci  Of  *"■  Tau>BS. 
-Haze. — Many  dsrigus  for  mazes  wHl 
n  the  Jiiiy't  Oicu  Paper  for  1883,  and 
our  purpose.  It  may  interest  you  to 
nost  of  the  ancient  mazes,  except  Uiat 
in  Crete,  which,  by  the  way,  was 
le,  not  made  bj  the  hand  of  man,  wer 
rre  aa  proceamonal  exercises  for  monk 
.  and  not  for  any  purpoee  of  bewildeT 
S.  BonoHB. 
-ICaza. — Perhaps  the  following  sketch 
'Q.  It  i>  rather  larger  than  jou  stated, 
or   61IL,  and  scale  ^^in.   to  the  foot. 


iintaint,OT  the  ct 

SQpply.  JiCM.  OF  Au.  Tbuibs. 

— Serolar  Polycom.— At  the  end  < 

iliona  ArithmetKo;  in  1801,  Qaun  save 
ery,  and  the  solution  z"  —  1  b  0,  whoee 
■ttfmal  roots,  inTolriug  the  sinea  of  all 
he  carries  to  ten  figores  by 


""'  rr 


eqoatiinu  alone.  For  the  imposaibQity 
ng  the  eqaatioo  with  any  other  known 
a  than  3,  3,  S,  17,  257,  or  65637,  or  with 
r  ot  any  of  thsee  odd  numbeis,  there 
s  col  J  hii  word.    Foollet  de  Lisle  made 


m  Loe  jnfvrw  a^M  jvo«urp«,  uc^mura,  a  year  lauir, 
repeated  the  algebraic  proof ;  aa  did  Peter  Bartow, 
ia  his  Wngi'f''  woA  of  mnilar  title,  in  1811.  Nont 
of  them  give  a  giaphio  omutmotion,  but  I  have 
worked  it  with  mler  and  oomnaaaaa,  and  you  should 
with  aompoHes  alone,  and  let  us  sea  with  how 
small  a  number  y^n  can.  With  the  three  openings, 
I,v/3,  and  v2,  JOU  oan  gat  iv  17.  Now  caU 
i\fil—i-a-  Thai&iii  fa  +  Z'ik'' +  1),  *oA 
callthiii.  Then  tCa+ l)\/(ia*  +  l)-H''  +  l). 
and  call  that  c.  Lastly,  in  a  circle  of  radmi  1, 
the  side  of  the  34-sided  polygon,  or  chord  of  ^ 

or  2  sin.  ^^  =  J  6— v/ (i  *'-')  ■    Um  the  fewest 
ca  interaect  at  aiiglea 


[72162.] -Oo»-Wheri«.— The 
requirements  of  "W.  S."  appears  rather  involTsd. 
I  presume  he  wonts  to  moke  B  and  0  turn  at  equal 
rates  in  opposite  directions.  Let  the  pair  of  bsTel 
whe^  E  (p.  562)  be  named  e  and  /.  /the  one 
keyed  to  shi^  F,  e  the  one  keyed  to  worm  D. 

Let  O  have  p  teeth. 

If      C  turns  n  timM  having  84  toeth. 


Fand/  each  turn  —  n  timea, 
it  B  tnms  n  times  also, 
D  turns  34  n  times  (from  the  natur 

of  the  wonu  gear) 
*  tnrofi  34  n  times, 
e  are  to  gear,  and  whilst  /  goes  _ 


-'       34n        •'  '^ 

Thia  gives  us  a  ratio  between  Q  and  the  pair  of 
bevel  wheels.  O  may  be  i±OBen  arbitrarily,  and 
the  other  oalcnlatad  boro  it;  e.g.,  snppoee  O  has 
10  teeth,  ;>  »  ID,  aod~^-  M  --^,<  would  have 
2Iteeth,aad/woDldhave85teeth.  Ia  the  sketch 
the  worm  appears  right-handed.  It  sboold  be  left- 
handed  if  the  shaft  of  D  U  to  the  left  of  B  when 
looked  at  from  the  left.  W.  E.  H. 

[721fi6.J^XaaTi  Onm.— What  is  it  eoloble  in  t 
If  oil,  spirit,  toips,  beeswax.  Then  pot  it  into  hot 
water  to  soften,  m^  pt«S8  it  into  a  mould. 

JaoK  OF  Au  Tbai>bs. 


J 7215c.] — Betonahlnr. — Tha  negative  ia  ganer- 
y  prepared  by  a  medinm,  or  it  ia  slightly  rabbet. 
on  the  snifacv  with  powdered  rosin  over  the  placee 
that  require  opmotloQ.  Tbare  ia  a  ipeeial  |Mndl  to 
be  obtamed,  which  ahonld  be  very  finely  pointed  by 
means  of  emeiy  cloth.  The  desk  is  generally  oon- 
itracted  in  the  way   shown   in   the   sketch ;   the 


quarter-plates ai«  fitted  in  the  opening;  the  half 
and  whole-plates  an  placed  on  the  rim  A.  T^- 
Id  be  held  loosely,  and  worked  tightly 


oiy,  ana  worKou  ugj 
r  the  light  apotOp  si 
ara  to  M  worked  di 


peucQ  shonlc 

a  drcnlar  m ^ ^--j ■ 

tc,  on  the  negative  that  ara  to  be  worked  down  to 
make  an  evraly  toned  surface.  Belonching  re- 
quires a  good  omonnt  of  aarefal  manipolatioii  and 
practics.  The  anoataral  sffecta  seen  on  many 
portraits  an  due  to  bad  work;  the  result  '  "  ~ 
propv  method  being  eoNfoUy   praotised 


._    orange-oolonred    -,-— - 

apparently  mnch  darker  in  Uie  print  than  they  ara 
-'■  reality,  tor  whioh  the  beet  rnnedy  ia  retoucbiag, 
F.  C.  V. 
[72159.}— Batoaohlnff.— The  first  thing  neoa«- 
_  _iy  is  to  make  a  rstonching  desk.  WoMcuta  of 
this  may  be  seen  in  most  dealer's  price  lists,  and  K 
is  not  difficult.  The  objeot  to  be  attained  is  that' 
alt  light  coming  into  the  room  comes  throngh  the 
LBgaUTe.  Tbni  it  is  neoeseary  to  make  the  ■nrfaM 
■bite"  thependl;  aevmal  media  ate  ■ddtorthii 


fi^ 


icil  most  used  is  Hardmnth'a 

t  thing  to  do  La  to  dot  out  or  fill  up  (he  trana- 
parent  lifile  holes  caused  by  faults  in  thenssatiTa 
and  by  trecklea.  Than  all  the  abrupt  tntnmiMU 
between  lights  and  shadows  are  ronnded  off.  For 
further  work  to  be  done,  see  the  aUe  artietea  hj 
Bedmond  Barrett  in  the  Britiih  Jmmal  of  Pk»lo- 
p-aph;/  for  the  last  few  weeks.  The  touch  of  the 
peuofi  should  never  be  eeen— only  the  effect  of  the 
aggregate  toaches. 
Plymouth.  B.S0. 


[72168.]— Bleotrio  Bell  and  Battery.— It  <tos» 
matter  at  what  terminals  of  an  elsctria  ball  tha 
battery  win  and  line  wires  an  ooonectad.  If  yon 
will  moke  all  your  connections  to  sketch,  yon 
tannot  be  wrong.  B,  on  sketch,  is  the  bell,  C  the 
batterr,  and  F  the  push  or  press  button,  and  A,  D, 
and  £  an  the  wires.  Win  A  is  oonnectad  from 
the  bell  to  the  carbon  In  battery  exactly  aa  shown. 


-i>--G', 


Win  D  is  connected  from  the  other  terminal  of  tb* 
bell  to  the  plate  in  bottom  of  the  button,  and  wire 
E  to  be  oonnectad  from  the  zinc  rod  of  batteiy  to 
the  top  plate  in  batton.  The  bell  most  work  It 
ootmeotad  aa  shown  on  sketch.  A.  B.  T. 

[72173.]— Portrait  Lena.— Tes,  the  Petxval 
type  is  the  best.  For  a  "garden"  studio  I  would 
prefer aBapidBectUineaiorasiagleleus;  batthen 
the  foeni  uonld  be  five  or  six  timea  that  of  ttia 
Petzval  to  piodoce  the  same  siie  of  portrait — for 
instance,  a  single  lens  of,  say,  3Din.  tocos  wonld 
takes  beautiful  cabinet  head  of  lin.  to  llin. 

Plymouth.  B.80. 

[72174.]-T»ttoo  ]Carka.-Have  heard  that  U 
done  over  again  with  milk  they  will  disappear,  hut 
donbt  it.  I  snppoee  nothing  but  cutting  them  oat 
would  be  effectoal.  CiLDUoaB. 

[72176.]— Intav^al  Oalenliia.- In  my  anaww 
in  last  week's  "E.M."  (p.  19],  there  isaptintw'i 
•nor  in  the  last  line  bnt  one  of  the  analjaa,  wha» 
the  symbol  —  hoa  been  put  in  place  of  -1-  betora  the 
quanli^  "j. 

172177.]  —  Agglomerate 
HnO,  in  the  blocks.  ok. 

[721810— aiioat  in  American  Org^n.— On 
taking  on  the  keyboard  yon  will  find  a  row  of  imaU 
rods,  which  oommonicate  with  the  valvea.  Ton 
will  probably  find  that  the  rod  of  the  note  whidh 
sounds  oontmually  ia  atifl,  and  does  not  rise  after 
being  preeaed  down.  The  remedy  is  to  rub  It  care- 
fnUy  with  blacklead.  B.  Sc.,  Plymouth. 

[72192.]— Clook-Mendln».—In  reply  to  F.  J. 
Oarrood,  the  exact  length  of  pendnlnm  from  pivot 
to  bottom  of  boll  is  3tin. ;  diameter  of  balL  tin. 
(nMrlj).  InrepIyto"A.  J.  W.."  Idonotknow 
how  to  caloulata  the  numbers;  but  should  Bnulh 
like  to  know.  The  foUoniug  are  the  nomben  at 
present:  eeoape-wheel  30,  pinion  T;  nextwhed 
50,  pinion  7 ;  next,  63,  pinion  8  :  oantn,  no  pinion, 
24 ;  carries  hands  with  common  pinion. 

AlUTEUB  C1.DCXSB. 

[72193.]— Oboe  for  OhamberKaalc— Ihard^ 
thmk  Mr.  Doery  would  find  the  oboe,  solo,  or 
acoompanied  by  the  pianoforte,  luitabte  for  chamber 
mnsio,  though  it  wonld  be  effective  in  a  nnalt 
chamber  oraiestra  of  a  quartette  of  strings,  with 
flute  and  clarioaet.  As  a  solo  iDStrumeut,  it  II 
really  adapted  to  little  mora  than  melody,  and  tltat 


J.  U.C 
Iieolancha.— nia 
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Bspid 


but,  to  nM  UlB 


T«rf  limited 

arpMgioi  can  be  executed  euUr, 
word*  of  Barlioz, "  UiBf  only  pntdnoe  on  ungraoef  III 
sad  almiMtiidieiilaiu  effect."  The  chamlMa  Kiloiit 
neadi  &  little  •oops  tor  hia  effort*.  A.  putoral 
melody  u  Tery  kgreesble  now  and  than ;  bat  I 
doubt  U  Ur.  Dowy  would  <»re  to  be  for  erar  ei- 
preaiuff  "candour,  artleaa  grace,  >o(t  joj,  ortbi 
giiet  of  a  fragila  baiiig,"  with  the  riik  trf  baomiiiiiL 
gpoteaque  if  lie  TODtared  on  a  little  animation  !  And 
yet  that  would  be  hii  poeilioD,  after  maoh  pataent 
piBctioe.  The  ipedal  ditGcoltiea  of  the  iiutranieiit 
are  the  nuuiageaieiit  of  tli«  hreaOi,  and  ot  (he 
praaMin  ol  Ch»  lipe  on  Uw  leed.  The  oboe  U  more 
diSeuit,  in  both  these  n^Mcta,  fiunthe  othei  wood 

fi:«qiUQt  imterrala  ot  Mat  are  neoeesuy.    Ilie 


j^indiviilnai  oonatitutlon.    I  baliere 
•  ooDitaat  holding  of  the  breath  doei  i 


—  ..-liohplikrag  the  oboe  can  b«  eoiitiaa«d  most 
be  a  qoaaoD  oi^i 

lunge,  and  people  with  weak  uugi  would  probably 
do  better  to  leaTO  wood  wind  alone.    With  etrouj; 
loDfi,  "  DM  "  becomn  "  •eoond  nature,"  and  there 
eeemi  no  raaaon  whj  playing  ihonld  not  be  oo 
tinned  to  adTanoed  age.    But  th&t  ia  a  madii 
qnertion.  C.  J.  TASOOBDm. 

[72194.]— Aro  Lnmps.— Xho  Brodde-Fell  and 
Siamen*  work  with  either  oontJnuoue  or  alt«n    ' 
curreuta ;  the  Broth  with  continuooa  only  ; 
am  not  tore  of  the  Pilnn.  F.  C.  AiiaoF. 

[72194.] — Am  Iiunpa. — The  lamp*  named 

eouitmcted  to  woA  with  continooui,  id  at  \ 

direction  current*.    They  will  aleo  work,  though 
not  regulate  bo  well,  with  alteniating  currenla. 

S.  BOTTOilB. 

[721SQ.]— To  Mr.  Bottane.~The  ooppor  plate 
should  be  buiisd  in  a  eack  or  two  of  coke,  wdl 
rammed  down  in  a  hole  carried  deep  enough  to 
reMh  moist  earth.  To  teat  the  tnnductivity  of  thn 
rod,  attach  a  wire  to  the  point,  and  anothar 


ordinary  detector  golTan , 

and  the  other  to  a  tennmal  of  a  CecUnch^  cell. 
Lastly,  connect  up  the  other  terminal  of  the  detector 
to  the  free  pole  of  Leclanch£.  It  the  connections 
are  good,  the  needle  will  deflect.       5.  BorroHE. 

[72197 .]-Jolnlnr  UnUeabIs  Iron  to  Steel.— 
Stnae  maUesble  iron  will  weld  and  forge  ahoost  as 
well  ai  wrought  does.  I  hare  eeen  a  wroaght-iron 
bat  welded  to  a.  malleable  eye,  but  I  don't  tbiok 
oast  steel  and  malleable  iron  uta  be  m  united. 

A.  F.  SEAXBafus. 

[72200.]-Onttlaff  Diao*.— Ton  bad  better  use 
s  fly-preas  — plenty  to  be  got  secondhand.  Of 
coQise,  you  can  use  a  toggle-joint,  bat  it  will  be 
mndi  Blower. 

Bristol.  T.  C. 

[72201.]— Elywhoel.— Your  friend  ia  right,  and 
yoD,  of  course,  are  wrong,  aa  you  can  never  get  all 
the  power  put  into  the  engine,  and  the  flywheel 
has  nothing  to  do  with  that.  Wh&t  deceiTU  you  i* 
that  3,  4,  or  en.P.  nuy  be  got  out  of  a  so-called 
2-horsB  engine;  the  latter  merely  indicate*  a  trade 


otbe 


Bristol. 


T.C. 


[72201.J— Btorase  in  Plywheel. -Your  friend 
it  ijuite  right.  In  the  trials  of  agricultural  engines 
at  NewoMtle  in  188",  (he  power  got  out  of  the 
cogines  was  from  -721  to  -943  of  that  putinto  them, 
moat  of  the  euginee  giTing  about  85  per  oeat.  ot  the 
Indicated    hone-power.      In    the  Socisty  of  Arts 

found  to  give  out  from  '192  to  -879  of  themdioated 
hoiM-power,  or  about  the  aame  aa  those  mentioaed 
above.  The  flywheel  don't  iacreaae  the  power— it 
ouly  keepa  the  engine  steady,  bo  that  it  don't  jeik  in 
running.  Tour  engine  of  21. H. P.  would  deiijer, 
if  well  made,  2  x  -SS  ™  I7H.P.  to  the  belt  on  the 
pulley,  or  lea*  than  IJH.P.  OiiAttoii. 

[73201.J-StoraBe  in  Plywhwd.-Your  friend 
Is  qoilfl  right  I  it  is  inlpossible  to  got  bo  much  power 
out  of  an  eneine  as  is  pat  into  it.  Besides  Uiu,  the 
{unotion  ot  flVwheel  is  not  to  inoreaae  thepower  of 
the  engine,  but  simply  to  equalise  it.  The  heavy 
wheel  actually  oonaumaa  power  to  drive  it,  but 
when  once  in  motion  it*  momentum  (dead  weight  in 
motion)  checks  any  peroeptibla  inBresie  in  velocity 
if  the  power  be  momentarily  increased,  end  in  like 
manner  carries  it  over  any  momentarp  ohataole 
without  perceptibly  decreasing  in  speed.  Any 
lasting  increaee  in  power,  or  taking  off  of  load,  will 
even  with  the  flywheel  increase  the  speed  of  rota- 
tion ;  so  likewise  any  increase  ot  load,  or  decrease  of 
power,  will  slacken  the  speed.  And  since  U.P. 
means  wnght  moved  in  a  certain  time  to  a  certain 
distance,  it  is  evident  that  the  flywheel  does  not  in- 
crease the  actual  power  of  engine,  but  rather  de- 
oreaae*  it.  S.  BorroNK. 

[72202.]— Dynamo.— To  suit  the  amount  of  wire 
given- viz.,  Clb.  No.  22- you  should  have  an  H 
armature  about  24in.  diameter,  ^n.  long,  wound 
with  lib.  No.  '20.  The  field  mainet*  could  then  be 
made  of  oast  annealed  iron  |in.  t^ck,  5in-  wide,  Sin. 
long,  «iolasive  of  pole  pieces.  3.  Bomura. 


[72203.]— 


-A  to  per  oc 


^SSiSr"! 


t  diT,  or  nearly  *■ 
ist  anerwards.    B< 


the  nicotine  will  keep 

flnishing  with  your  query,  I  beg  to  make  a  sugges- 
tion. Would  not  a  tuft  ot  asbesto*  fibre  improve 
the  working  arrangements,  and  do  awav  wiui  the 
□otton-wool  t  It  could  be  easily  cleaned  by  being 
held  in  the  flame  of  a  candle  or  gas-jet. 

[722(M.]-Star-Kspa.— Lubbock's  are  the  beat 

maps  I  know.    They  are  out  of  print ;  but  you  wiU 

proliably  get  a  oopy  from  a  dealer  in  scientiflc 

Dook»~«uQh  as  day,  of  Edinburgh- tor  about  26s. 

Su. 

[72204.]— StM-Uapa.—There  are  so  many  good 
star  atlases  published  nowadays  ot  so  many  different 
stylea,  and  on  so  man^  different  prindplsa,  that  in 
oMei  to  aeleot  one  it  is  absolutely  neceaiaiy  to 
know  the  predte  way  ia  which  the  querist  wishee  to 
use  it.    If  he  merely  deains  to  become  acquainted 

ith  the  oonflguiationa  of  the  constellations,  the 


map  selected  ahould  ba  as  free  from  names,  dBagns, 
and  letters  as  posable.  Ooll  and  Inglis  publi^ed 
two  such,  aahillinKaach,  one  ("An  £^y  Quids  to 
the  Constellations  ]  having  amoU  separate  maps  for 
each  oonstellation,  and  the  other  containing  the 
whole  ot  the  heaven*  in  four  maps.  Neither  of 
these  give  the  Oreek  letters  of  the  store  ;  but  for  the 
purpose  I  have  mentioned  these  would  only  be  in 
the  way.  'Dasaron,  R.B.L. 

[72204.1— atar-KBi)a.~I  do  not  think  your 
CDireipondent  con  do  better  than  obt^n  a  set  of 
"  Chart*  of  the  Constellotioaa."  by  Arthur  Cottam, 
F.B.A.S.,  published  by  Stanford.  These  oonsist  of 
a  separate  map  to  each  couatellation  (with  the  ei- 
oeption  of  some  of  the  amallcr  onee,  where  two  are 
included  in  one  mip),   and    have  the  additional 


idontiflcation.  They  include  all  the 
ia  Lord  Crawford's  "Summary  of  the  Dorpat 
Catalogue,"  all  the  Pulkowa  stars,  and  a  large 
selection  from  Bumham'a  lists,  the  prmcipal  nebulai 
of  Meaeier  and  the  two  Herschela,  and  all  the 
variable  stars  mentioned  in  "  Celeatiol  Objects." 
Being  drawn  to  a  large  scale,  tiiey  are  very  plain 
and  easy  to  nee,  and  I  nave  found  them  moat  valu- 
able accesBOrie*  to  my  nucrometricol  work. 

KSHMETB  J.    TAJUtANT. 

Bushey  Heath,  Aug.  29. 

[72204.]  — atar-Kapa.—FerhapB  if  Harris 
Tothill  wants  to  learn  the  constellations  from  the 
grotesque  forms  of  men  and  beaats,  which  they  ore 
tuppoaed  to  represent,  and  which  are  in  many  esses 
of  great  asaistaaOB,  Hiddletoa's  "  Celestial  Atlas, 
wiu  Corresponding  Blank  Maps  ot  the  Stars  only," 
would  suit  him.  These  show  all  the  stars  viable  to 
the  naked  eye  in  Qreat  Britain— that  is,  from  the 
let  to  the  6th  mag.,  and  many  nebulic.  They  oon- 
sist of  one  map  of  the  North  cdrcumpolar  start,  and 
tour  tor  the  seasons- oil  rectangulaf.  Opposite  to 
each  is  a  map  showing  the  atars  on  the  same  acala, 
white  on  a  block  ground,  without  any  oatlines, 
letters,  or  figures — m  tact,  aa  they  appear  to  the 
eye  in  the  heavens.  The  B.A.  and  Dec.  are  for 
1840.  The  price  is  12s.  6d.  plain,  15s.  coloured, 
publitbed  by  Whtttakar  and  Co.  and  JarroM  anil 
Sons.  A  oomponion  to  the  same,  describinEeach 
constellalian,  is  to  be  had  tor  a  email  sum.  There 
is  also  on  easy  "  Ouide  to  the  Constellations,"  pub- 
lished by  Qail  and  luglia,  price  Is.,  which  might  be 
of  some  help  ;  but  it  ia  not  nearly  bo  complete  as 
the  former.  Q.  Q.  B. 

[72205.]- Aatronomlonl.— You  will  find  all 
xiut  it.m  any  small  primer  of  the  ; science — Bay 

Elementary  ;Lej»ons  in  Astronomy,"  by  LocVyer, 
published  by  Mocmillan,  price  3s.  6d.  tjx. 

[72207.]- Arc  Lampe.- There  are  the  Brush, 
Ttionison- Houston,  Brockie-Pelt,  Siemens,  Pilsen, 
Planet,  and  a  whole  boat  of  others,  that  worV  with 
rents.    TheBrockie-PotlandSiemena 


-HoIm  la  lelsplione.- To  Ub.  Bot- 
following  are    among   the    probable 

— battory  corrsnt  too  strong  i  ad]  oatment- screw  too 
loose;  adjuttment-sorew  too  tight:  mnghiv 
or  rost  on  the  di^ihragm  opposite  tiie  m^nst ; 
dust  between  the  carbrai  and  platianm — this  caa 
be  removed  by  drawing  a  nece  of  BoMOtti  writing 
paper  between  tbese  two.  ITaalts  in  soldering  flns 
wire  ooimections  will  sometimes  ^ve  rise  to 
"  Bzzling,"  so  will  also  currents  flowmR  ia  an  ad- 
jacent wire.  S.  BoTTOOE. 

[72212.1— ScToU  Obnoka.— Scroll  diucks  art 
far  inferuir  to  key  chooka  in  holding  power,  in  fad 
the  grip  it  feeble.  But  even  a  key  chuck  will  not 
hold  a  cylinder  whilst  it  i>  being  bored,  yoa  mntf 
bolt  it  to  a  face  place.  - 1  have  found  no  want  el 
accuracy  in  American  chucks,  and  I  have  used  thtta 
from  21m.  np  to  ISia.  diameter.  Sm, 

[72212.]— Amerloan  Boroll  Ohnoka;— HafiM 
used  theae  chucks  tor  model,  cycle,  and  gaMCU 
eogineering  work,  I  have  come  to  the  ooDclaaaa 
that  their  selt-cenlring  quahtia  are  not  to  ba  rsliBl 
on.  Last  year  I  turned  a  large  nnmbO'  of  InS 
Dones  tor  cycle-hubs,  bnt  I  always  had  to  mark  Ite 
work  so  as  to  insure  its  ^oing  back  into  its  origiEsI 
podcion  if,  after  taking  it  out  cf  the  chaok,ituoilU 
require  returniag.  For  boring  model  cylindcn  vf 
to  jin.  bore,  Jin.  stroke,  they  do  very  well,  bot  <K 
loiger  cylinders  they  lack  rigidity  and  holdiDg 
power.  For  such  tlungs  as  cylinder  oov«n,  look 
wheels,  pistons,  pulleye,  and  cyclo^hub  flongM,  tlMj 
are  flrtt-iate.  Xhey  are  also  very  handy  irt« 
fitted  with  a  double  set  of  ja?r8,  i.e.  inside  a^ 
outside,  because  with  the  inaide  or  drill  jaws  yen 
can  turn  up  boiler  fittings,  nuts,  bolts,  and  rirall 
' ;.  For  turning  cylinders  of  Ilia, 
rardi,  also  eccentrica,  I  prefer  as 
iadependent  four-jawed  chuck,  these  being  wy 


will  work  with   alternating 

work  with  alternating  currents  generally  work  with 

both.  F.  C.  AtiBoi'. 

[72208.1— Harmlee*  Smoking  P— What  can 
Mr.  W.  E.  Smith  meanV  Three  grains  of  pyro- 
goUic  acid  would  be  a  certainly  tal^  dose  tor  the 
strongest  man,  as  no  antidote  is  known.  This  is 
hardly  the  autMtauce  to  try  such  experimenta  with. 
As  this  poison  ha*  much  the  same  action  on  the 
heart,  &c.,  as  phoaphorua  baa,  it  ia  not  likely  that 
the  fumes  could  be  harmless.  D.  P.  U. 


[72210.]— Soiee  in  Telephone.- You  do  not 
aay  what  sort  of  telephone  yours  ia.  It  you  have  a 
microphone  the  noise  is  probably  caused  by  eicesa  of 
battery  power.  Too  much  battery  power  will  often 
cause  a  microphone  to  sing.  Very  often  o  micro- 
phone will  sing  from  apparently  no  cause  whatever, 
and  when  this  is  the  case  a  tap  on  the  diaphragm  of 


atroke  and  upwarda,  also  eccentrica,  I  prefer  as 
'~  'ependent  four-jawed  chuck,  these  being  v«r 
rigid  and  bold  very  firmly.  It  you  ntutt  have 
stSf-centring  diuck,  get  a  combination  one,  like  lbs 
"  Uorton  "  or  the  '■  Skinner/'— these  are  both  sdt- 
centriug  and  independent-  The  lever  scroll  dmd 
holds  considerably  better  and  firmer  than  those  wilk 
the  key,  when  one  has  learnt  the  knack  of  workisf 
it,;  but  when  one  has  not  done  so  there  is  no  otts 
chuck  that  can  give  so  much  trouble  and  annojaaoa 

A.  F.  SHAXEaPBU. 

[72213.]- Flow  of  Water.— The  siie  yoa  naai 
will  give  3,37o,000c.ft.  of  water,  equal  to  6,63S«& 
per  minute  for  10  honn.  If  used  in  a  hvdrsalil 
engine  at  the  pressure  you  name,  each  cubic  toti 
per  minute  would  give  2,210  x  144  -^  33,M 
■•  ftt  theoretical  horte-power,  or  on  actual  of  p>e^ 
ably  Vb.     Vo"  would   amaequently   require  yM 

But' 


^quently  require  yM 
j^-  l,66(ic.ft.  per  miuule  for  the  l.OODHJ. 
ithon '- 


172214.]- PrBaerriiiff  Deeootlona  ot  Harba 
f  you  won't  use  apirit,  try  carbolic  aod  I  Mt. 
I,0O0  ;  beudea  this,  bottle  immediately  after  boJUf 
and  keep  well  corked.  B.  9c. 

Plymouth.  ' 

172214.]— PrBsorvIag  Decoctlona  of  Har1 
Saiicyhc  odd,  used  in  very  small  quantity,  wonai.      , 
probacy  have  a  benelidal  effect.     It  costs  aborf'     ^ 
la.  au  oz.,  but  is  eitromely  light,  so  that  loi.  masM 
a  good-Bized  botUe  full.  DiHEiTroH  R.EX. 

[72214.]  —  Herbs.- Thoroughly  cleanse  tkt 
bottles  with  boiling  water,  and  baviog  put  in  yen 
boiled  infusion,  raise  the  temperature  agaio  til 
nearly  boiling,  keep  thus  tor  ten  minutaa,  Hid  ectfj 
tightly.  The  corks  must  have  boen  well  boilsJi! 
and  covered  with  parchment  paper.  Sx. 

[72216.]- Iinbrlcatlnr  Fistona  of  Oomot.'- 
Uae  no  lubricant  except  that  supplied  by  naton 
from  the  mouth.  SikfU. 

[72216.]— Lubricating  Pistons  of  Oornat- 
Oetan  old  silk  pocket-handkerchief,  rub  off  ev^ 
vestige  of  grease  from  your  pistons,  dip  them  ■ 
clean  cold  water  (or,  this  tailiug,  in  hot  wktl  ' 
replace  the  piston  dripping  with  water,  and  p 
away  a*  fast  as  you  plenso.     Do  it  again  and  aj- 


*  then 


wn.  : 


Even  then  there  is  no  necessity  for  ib 


He  should  say  how  many  copies  he  requires  ot  ei 
drawing.  Uost  probably  the  cheapest  waywiM 
be  to  have  them  photographed  and  lithogruhr 
but  if  ho  requires  them  to  be  printed  in  a  UU 

Cs  machine,  the  zinc  "  process  "  block  will  ha 
OS  well  as  the  cheapest.     A  "proceaB"bI 
12  by  Giin.  would  probably  cost  about  30*. 
A'h-ihistr  OlSce,  Ulvaraton.  Photo 

[72220.] -Byeaight.— In  any  circumstance*  ] 
ought  to  get  glasses  of  different  focnl  lengtbl. 
Plymouth.  B.SO.. 

[7-2220.]- ETaolffht.— IE  the  patinit  lind  1 
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uoodoD,  I  Bboold  ndvin  him,  H  it  i 


a  epecialiat 
tlWeatmiatt 


3  go  to 
licHoi- 


n  would  cartaiuly  1 

i»p»bla  ol  explanation  after  proper  eiamiiuitioTi  i 
1m  medU  aod  retina.  lintQiasi:rs. 

frSJiO.]— Eyesight.  — ThU  qnery  coniwras 
jeet  of  impoitance,  I  believo,  to  mnn^  of  yoi 
iMaen.  Mj  own  siglit  ie  slmast  idsobcat  in  t 
l«f»cta  Willi  thoee  described  by  '■  E.  M."  A  frion 
■t  mine  is  kflUoted  in  the  iiama  tray.  An  emiiici 
waliat  pranribad  glares  which  bave  enabled  him 
«  M*  vel7  wall,  bat  he  Sadi  the  abort  sight  of  — 
;ja ia nereitlMlen  increaiiiig.    The  longer--^~' 

tje,  both  in  hit  case  and  mine,  ia  all 

.  aerioiu  extent.  The  importaat  queaiioi 
nffflrora  from  thia  affection  of  tJie  eight  ia  t 
mrent  it  tiom  increasing.  In  m;  own  ce 
Ktismatiun  otthe  eye  is,  to  a  great  extent 
ndutde  at  trill :  but  whenever  one  eye  is 
be  otber  is  out  oi  locus,  and  at  no  time  can  I  get 
be  two  image*  to  coincide.  A.  Vf,  Dobby, 

[7*1210— Spocka  Before  the  Eyea.  — "Bad 
tigbt"  had  better  not  worry  about  the  specks, 
uUea  there  is  some  other  syuptom.  Muscie 
■olitaalM  are  very  troubloaome,  though  as  a.  rule 
bay  do  not  indicate  any  serious  mischief. 

iNNoMtSirB. 

[7222^.]- Trlaectlnv  an  Anale.- Tbere  are 
■■D  irayi  of  trincting  an  angle,  described  in  the 
int  TolaiDe  of  Enoielflge^oaa  in  the  No.  for 
>c  9,  1881,  and  the  other  in  that  for  Dec,  '23  the 
unejear.  X.Y.7.. 

172227-]— Imitation  Book  or  Coral— Red 
waling-wai  dissolved  in  alcohol. 

[7i2-27.}— Imitation  Hook  or  Coral.— Arrange 
■nne  ditden  into  the  shapo  of  rocks.  &c.,  fixi- 
JMDi  into  place  by  means  of  glua :  then  give  tht_ 
L  coating  of  coral  Tamisb,  made  by  dissolving 
lealing- wax  inspirits  of  wine  by  means  of  a  gen''- 

UaL  J.  P.1.WBET. 

[7^2T.]-Iinitation  Book  or  Coral.— Powdered 
■aling-wax  of  the  required  colour,  allowed  to 
liBolTe  in  spirit)  oE  wins  till  it  forms  a  ttiicli 
■aint,  and  then  laid  on  in  succeesive  coats  with  a 
nih,  makes  the  best  imitation  with  which  I  am 
dquainted.  The  basis  of  the  "rock"  should  be 
mgb  pieces  of  hard  eoke,  the  "coral"  stout 
«ai±y  twigs  ;  they  cau  be  attached  to  the  wood- 


nthan 


If    t 


M  lightly  sprinkled  with  silve 


[T!223.]— iMsarlthmB.- Mr.  Webb  puts  rather 

nrece  teat  on  a  t&b)e  of  six 'figure  logarithms 
Aanhe  uses  them  to  obtain  the  eighth  power  of 
B.  Still,  even  then  surely  there  iea  "  reaiodYant- 
p"  in  nnng  them  when  the  enormoua  labour 
aqoired  in  performing  the  operation  by  ordinary 
lilhmetic  is  considered.  In  the  majori^  of  cases 
(  ordiuuT  occurreuco,  3'o9S3l74  x  10"  is  quite 
mt  csum^  whan  dealing  with  sooh  large  numbers. 
!ba  error  111  in  1]  million — a  very  small  [lercentage. 

dionlcl  advise  him  to  expend  4s.  Gd.  in  the  new 
tftioD  of  Cbamben'  •even-Ogure  logarithms,  if  ha 
m  mnch  occaaiau  to  use  them. 

Dmscron,  K.B.L. 

[7222S.] — I>OK>rithniB. — The  nomber  you   say 


nge,  a  right  to  expect  from  six-figure  ones. 
log.p-m..  ..  3J96,3ii36,l)000,0000 
True  nambw    ..    3o9a,34fi2,4S0a,a2g6 


Difleienoe  .,     ..  S3,fil91,47(M 

rharo  the  Dumber  begins  with  lower 
_  ._  43,  you  may  expect  as  many  figures 
■■t  aa  the  li^arithm  has  decimal  places,  but  one 
tn  Imi  when  it  t>egins  above  43.  Though  you 
■■  km  but  five  figurea  troe,  the  error  really 
Ij^  aol7  in  the  aeventh.  E.  L.  0-. 
pI3m.]—Z«B>rlthmB.— There  Is  no  table  of 
"sritLmi  in  existence  that  would  enable  one  to  fiud 
jUhpowar  of  88  correct  to  every  Rgate.  Tables 
(hfiHthma  an  invaluable  for  fadHUtiug  and 
■nmiog  calcolatious  when  greater  exactitude 
kutbe  c ^—  -'  "--  '—  " ■-  ---  -■ 


'M  curreet  to  every  tigure  would  require  a  table 
t  Ifi-fignre    logarithms    instead   of   Bii-tiEure 

— 1_.  __j jjjijij  there  is  a  doubt  that  there 

correctness,  unless  the  nomtMrs 

, ^ I  anti-log!itithma)  were  of  corre- 

Hdiw  iBfigth.  It  matt  be  recollected  that  a  aii- 
pntule  merely  contains  the  nearest  approach 
-  ■  ...L..  ijjjj  jjg  oonvejed  in  six- deuces  ; 
,,  ...e  is  always  a  slight  error.  Inthe 
ace  qooitad  bf  Mr.  Webb  there  is  an  error  if  we 
_2-J  lbs  Coal  flpira  of  the  logarithm  as  correct.  A 
■ftHUejgim  ■9444S'J7  as  the  log.  of  S8,  whilst 
>Vlg.tib&  neceemJily  gives  the  last  figure  as  3. 
inmalljpljmg  by  8^  in  order  to  get  the  Sth 


power,  this  error  is  made  8  times  jn^aiar,  and  an 
additional  figure  made  unreliable.  Cnneeqnently  a 
6-figur8  table  of  logarithms  will  only  enable  ua  to 
find  the  first  five  figuresot  the  8th  power  of  S8.  If, 
instead  of  the  Kth  power,   Mr.  Webb  had  tried  for 


[72230. j—Oataraot;  Haerln  Lotion. —  Very 
probably  the  oeulist  discovered  symptoms  of  that 
terrible  affection  of  the  eyeball  called  glaucoma. 
Eserin  is  given  to  cause  contraction  of  the  pupil, 
und  so  to  allow  the  watery  huiaoura  of  the  oje  to 
escape  through  their  proper  channels.  If  for  any 
'*  ij    did    not    became    absorbed    quickly 


[7'J24I.]  —  MaBnolia  Metal.  — Your  corre- 
spondent "  Eos"  would  da  well  to  put  bimsetf  in 
communication.  We  are  the  only  makers  of 
magnolia  metal,  and  could  better  verbally  give  him 
all  the  information  be  requires  rather  than  through 
the  post.  We  bare  good  reason  to  believe 
"  mnpiolia "  would  be  suitable  for  the  purpoea 
mentioned  hy  your  correspondent. 

W.  E.  WATflotr,  3ec 
The  Magnolia  Anti- Friction  Metal  Co.  of 

Great  Britain. 

[72212.]— Pboto^rapha  on  Tin.- Merly  the  old 

wet  positive  collodion  prucesa  on  ferrotype  ptalas. 

How  do  you  find  dry-plate  methods  expensivaf    I 

J—  .!,_  : .V-. ;.  ^jj  jjig  other  way 


B.  Sc. 


of  iridectomy  performed.  lasomniTS 

[72230.]  —  Cataraot.  —  Eaerlna     I.otioD. 

Eaerine  is  the  alkaloid  of  calabar  bean,  and  ' 
effect,  dropped  into  the  eye,  ia  antiroydriatic,  or 
contract  the  pupil.  If  it  is  the  case  that  yoor  wife 
has  catornct,  why  should  she  object  to  the  usual 
operatiou  ?  Let  her  ask  anyone  who  has  undergone 
't,  and  she  will  be  told  that  it  is  a  mere  nothing  at 
dl.  She  must  be  v?ry  nbrrous  and  foolish  ala  ' 
prefer  blindness  to  that.  "   " 

Pljmoulh. 

172230.]— BBarlne.—Eseri no  is  a  remedy  for 
olargemenl  of  the  pupil,  and  prevents  suppuration 
.f  the  cornea.  It  ia  uaod  in  presbyopia,  ocular 
neuralgia,  and  corneal  ulcers.    Alan  in  glaucoma 

id  staphyloma,     I  hope  jou  will '"'  ---■  - 

Jour  miud. 

I722S1.]  — Machinery. —  Use    plenty    of    flat 
timber  packing,  and  then  jack  boiler  up  or  down. 
Leave  ibear  legs  alone,  and  you  will  soon  jack  the 
things  into  place. 
Bristol.  T.  C. 

[72233.]— Tlaane.— There  is  a.  French  tisane 
composed  of  sulphate  of  sodium,  senna,  coriander, 
luiseed,  and  citron— an  Infusion  and  probably  the 
>ne  alluded  to  by  "  Sutarg,"  tjounoi. 

[72233.]-TiBane.-Tisana  aux  quatre  bcrbea  is 
ji  iufnaion  of  12  parts  of  the  following  to  I.OOC 
of  boiling  waier,  adding  IJO  parts  syrup,  if  desired. 


Plymouth.  B.Sc. 

[7223t.]— Electro- Motor.— If  Iho  cnirent  can 
pus  when  one  of  Che  brushes  ia  removed,  it  is  a  sure 
n  that  there  is  electrical  leakage  somewhere— 
it  is,  if  the  two  electro. magnets  are  properly  con- 
nected up— viz.,  from  one  battery  terminal  to  one 
wire  of  fixed  magnet,  then  from  second  wire  of 
fixed  magnet  to  flrat  brush,  from  first  brush  to  first 
ire  of  rotating  magnet,  from  second  wire  of 
ovable  magnet  lo  second  bruab,  and  lastly,  from 
icond  brush  to  second  battery  terminal. 

S.  BoTTosa. 
[72235.]— Boiler.— The  cheapest  and  easiest  way 
is  to  buy  parts  of  one  of  the  model  makers  who  adver- 
tise in  the  "  E.  M,"  They  will  coat  about  fourteen 
ihillings,  fittings  will  coat  another  twenty-five, 
pressure  ^auge  another  twenty.  The  ready-made 
lie  will  cost  bom  sixty  to  sixty-five  ehilllngs  with 
A,  F.  " 


pressure  gauge. 


'.    SatSESPSAH. 


[72235.1— BoUOT— Make  a  vertical  copper  boiler, 
2Din.  high,  and  lOin.  diam. ;  put  in  one  fiue  2iin. 
diam.,  set  the  grate  at  a  distance  of  about  3jin. 
■fom  the  floor,  with  wide  lirebars — say  about  1  jiii. 
ipoit.  Braze  all  the  seams,  and  the  boiler  will 
)um  coal,  and  raise  sufficient  steam  to  drive  an 
ingine  well.  At  least,  I  have  a  boiler  nearly  this 
Bi^e,  which  burns  coal  and  steams  well,  fhirther 
particulars  can  be  given  it  desired.  J.  A, 

[72338.]  —  Cleaning  SanieU  Batteries.  — , 
Make  a  httle  mop  of  Bannel  tied  on  the  end  of  a 
stick  with  copper  wire.  Dip  this  in  strong  oil  of 
vitriol,  rub  over  the  oarroded  and  greened  coppers, 
.  ..Jg  water  ;  lastly,  sandpaper  up. 
The  E.M.F.  of  the  Daniell  ia  rather  more  thou  I  vnlt, 
t,  theoretically,  the  six  cells  should  light  a 
lamp.  But  the  internal  resistance  of  these 
very  great,  BO  that  you  will  proliablj  not  bo 
able  to  light  a  lamp  having  greater  voltage  than  3 
--  at  most  4  volts.  S.  BorroNB. 

[7':239.]-Btraln.  —  The   strain    on   spokes   is 
nsion  only,  and  you   con  safely  reckon  on  J  the 

apokea  [after  deduDtingthe  holes  for  rivets  01  bolta). 

This  would  be5  x  (if-  aay,  j]  .  J  »  2Jsq.in.,  at 


[72240.]— Writiny  with  the  Foot.— Fit  i 
thimble  to  the  loe,  and  aolder  a  penholder  lo  it  in  i 
conveaient  position.  Gujton. 

[72240.1 -Writing  with  Foot.-Hold  the  per 
pencil  betireen  first  Bud  second  toe.     1  caii  writi 

itn  a  pendl  whilst  sitting  in  a  chair,  but  it  wanb 
practice  to  make  amnUletlera.  £jc. 


te  of  ailTCr  or  collodion 


obuy 


Sii. 


[72242.]— Photoffraphe  on  Tin.— "  Dry  Plate  " 
evidently  means  the  old  ferroU'pe  proocss,  and  wiH 
require  both  developing  and  fixing  eolutions,  all  of 
which  he  can  easily  roske  himself.  If  he  will  pub- 
lish his  address,  X  will  send  him  all  the  |>artioiUara. 
It  would  take  up  Ijiomuch  valuable  space  to  dsaoribe 
otherwise.  Sihtle. 

[72242.]- PhotoffraphaonTln.-Theso-called 
"  tintypes,"  or  ferrotypes,  aa  they  are  called  in 
England,  are  thin  iron  plates,  sold  already 
enamelled  with  a  deep  brown  or  black  japan,  "to 
take  a  picture  on  these  requires  a,  considerable 
knowledge  of  the  wet  ooUodion  process.  The  plata 
is  first  covered  with  iodised  collodion  by  holding  In 
the  left  band  by  one  comer  ami  pouring  a  pool  of 
collodion  from  a  bottle  in  the  right  hand  ;  the  eiceM 
is  poured  back  into  the  bottle  and  drained  off  at  the 
lower  oomers.  When  the  collodionhassetslengthe 
lower  edge  of  plate  the  plate  is  immersed  (in  the 
dark  room)  into  a  bath  of  nitrate  of  silver  in  water, 
T  per  cent.,  until  all  oil  streaks  disappear.  The 
plate  is  then  placed  in  camera  and  exposed  ;  and 
then,  on  returning  to  doxk  room,  developed  vrith 
a  developing  solution  made  of  sulphate  of  iron, 
120gT. :  water,  401. ;  acetic,  2dr. ;  alcohol,  2dr. 
After  being  developed  and  washed  the  picture  it 
fixed  with  hypoamphite,  and  well  washed  with 
water.  As  collodion,  though  very  lender  to  tbo 
finger,  is  ve^  resistent  to  heat,  the  picture  can  be 
rapidly  dried  by  holding  before  the  fire.  It  ia  now 
ready  for  mounting  in  frame,  which  is  usually  a 
glazed  "preserver."  S.  Bottokh. 

[72213.]— Candle -Power. —The  spot  can  be 
conveniently  viewed  at  an  angle  of  about  4.5".  The 
ordinary  fish-tail  burner,  conauming  >ic,tt.  of  gai 
per  hour,  gives  about  !3  candle-power.  Theactual 
light  varies  with  the  quality  of  the  gas.  Your 
opinion  of  the  fiame  of  candle  as  compared  to  gaa 
is  correct  in  the  ordinary  form  of  burner,  whers 
there  is  insufficient  supply  of  air-centre  of  flame  to 
insure  sufficient  combustion  ;  hut  by  inserting  cer- 
tain bodies  in  the  fiame,  and  properly  feeding  the 
fiame  with  oxygen,  the  gas  Home  may  be  made  to 
give  as  compact  a  light  as  a  candle — nay,  even  more. 
The  wavering  and  flickering  of  gas  fiame.  by  shitt- 
ing the  shadows  and  apiiorently  disptacmg  the 
images,  tires  the  eyes  by  the  '--'  --■" ' 


[72244.]— t.  and  N.W,  Irfjcoe.- 1  suppoaa 
Locomotive"  must  mean  Kamabottom's  six* 
inpled  saddle  tank  shunting  enaiees  (17o0  olasa), 
diam.  of  wheel),  4ft.  3in. ;  cylinders,  I7in.  l^ 
;  or  else  Webb's  GSO  class,  same  as  above,  bat 
cylinders  I7in.  by  20in.  Both  classes  have  a 
few  euginea  built  with  very  low  funnels  and  domes, 
'  enable  them  lo  enter  low-roofed  gooda  stations, 
berwise  they  are  the  same  as  the  rest  of  the  two 
classes.  There  ia  also  a  class  (24S3)  used  in  Crewe 
Works  yard  with  dome  and  chimney  combined. 
Diam.  of  wheels  (four,  all  coupled),  2ft.  6in. ; 
cylinders,  Oin.  by  12in.  NonTH-WESTBEM. 

[7224(5.1— Bolanoid. —To  make  such  asolenoid  to 
'ork  with  as  little  battery  power  as  possible,  I 
should  use  a  hollow  soft  iron  cylinder  for  B  Core, 
about  2iu.  internal  diam.,  and  lOin.  long.  It  thia 
wore  wound  with  41b.  No.  15,  and  actuated  with 
~  pints  cbromic-acid  cells,  you  will  do  what  yon 
iquire,  3.  BOTTOKB. 

[72248.]- Prehlatorlo  Man.— If  "Geologist" 
is  agreeable,  I  do  not  suppose  that  the  editor  oould 
find  the  necessary  space.  Gel  Lyell's  "  Antiquity 
Dt  Man."  It  ia  a  standanl  work,  to  be  found  in 
most  hbrariee.  Sm- 

[72249.] -Coll.— Iron  wire    bundle,    3in.   long, 

Jin.  diam.,  size  of  head  liiu,  diam.,  primary,  two 
lyera  No.  20,  silk  covered  :  secondary,  ilb.  No.  3S; 
sDndenser,  25  eheets  tinfoil,  21  >  " 


ist  be  dismounted.  The  former  should  l«  allowed 
steep  in  plain  water  for  a  weak,  changing  watej 
ery  day,  and  lastly  dried  off  by  br*         """        ^ 


VSQUSE.  KBOHAKTO  AND  WOBLD  OV  80IENOB:    No.  1338. 


S.   BOTTONB. 

[722^.]— Old   BatteriaB.-T  have  {bund  tha 

plates,  audi ""  "'  —  '"'' 

they  preseii 


tJncplataB,  such  aa  f on  apeak  of, 

until  they  preseut  a  unifonn  lilvared  appei 

He  oartiiiiis  can  be  well  washed  in  bet  aoda- 


can  being  taken  not  to  let  them  fall  or  knock 
agaiuBt  ODe  aiiotber,  or  else  the;  will,  in  90  times 
ant  of  every  lOO,  break.  Do  not  torget  to  amal- 
gamate the  zinca  ttefore  replacing  them  in  the  cella. 

J.   P1.WBET. 

[72251.1— Kolay  Tap.— The  preMure  in  the  pipes 
fordng  the  water  tlirough  an   apertore  seta   ap 


Bristol,  T.  C. 

[72203.]— Ohemlaal  Action  In  Batterr.— The 
elcinents  are  zinc,  carbon,  eodinm  chloride,  and 
water,  whioh  become  sino  chloride,  carhoa,  sodium 
hrdrate,  and  hydrogen,  throQgh  a  preliminary 
change  of  bydroudoric  odd  :  tbna — 
Zn  i-C  +  2NaCU  aR-0  =  Zn4C+-2NaOH  +  2HCl. 
lien-  Zn  +  2Htn  ■■  ZnCI,  +  H,.  Sx. 

.  [72264.]— aprfnga  of  7aIlow  Ketal.— Bran, 
or  area  copper,  nukee  good  ipriogs,  when  ham- 
mered, toUed,  or  drawn  hard.  It  is  not  so  stiff  aa 
tteel,  howerer.  Ql^tton. 

..■225J 
"Deita 

made  by  Wood,  ct  BermDndsey.  Su. 

[;225'1.]— SprlUKB  of  Tellow  Katal.-Both 
good  tough  yellow  metal  wire  and  phosphor  bronze 
wire  can  be  drawn  very  hard,  sod  stand  well  for 
iprings  if  kept  out  o£  the  way  of  gas,  add  vapoors, 
and  heat,  bnt  must  be  coiled  up  ai  drawn.  I  have 
drawn  it  so  hard  that  it  has  been  equal  to  steel 
otherwise.  The  gold  springs  for  dentists'  work  are 
drawn  very  bard,  and  stand  well. 

Jacx  of  All  Tridh^s. 


Sx. 


[72259.]— Viol  d'Amour.— Theriold'amouria 
practically  obsolete.  BerHoz,  however,  in  his  book 
cm  "  Insti-timentation,"  treaU  of  it,  and  says  that 
"  it  would  really  be  a  creat  pity  to  allow  this  choice 
instrument  to  become  loat;  upon  which  any  violinist 
mtaht  leam  to  play,  by  a  few  weeks'  practice.  I 
beCeTO  there  has  recectly  been  iit  mimical  cirdea 
some  talk  of  reviving  it.  It  was  somewhat  larger 
Uum  the  viola,  and  had  seven  gut  strings,  the  three 
lowest  being  wired.  In  unison  with  these  re- 
spectively were  leveu  metal  strinp,  below  the  neck 
and  paaimg  underneath  the  bridge,  wbidi  string, 
bj  sympathetic  vibration,  produced  res&nouces  of  a 
very  agreeable  character.  It  was  not  tuned  invari- 
ably in  the  some  way ;  but  Berhoz  gives  the  "  most 
simple  and  most  rational  way."  Its  compass  was 
at  least  three  octaves  and  a  half,  find  was  writteu, 
like  the  vioU,  on  the  Do  and  Sol  dels.    It  was 


la  open  strings  being  of  great  beauty. 

C.  J.  TABOimniH. 
I72261.]-EectifloBtlon  of  BUlptfo  Orbits.— 
In^iinarT  star  orbits  the  elements  of  the  real  oUipec 
may  be  derived  from  the  apparent  ellipse  either  bj 
tbe  graphical  method,  or  by  an  analytical  process 
^of  which  there  are  several).  The  graphical  method 
ts  full;  described— with  an  exam^e  worked  out — 
in  the  "  Handbook  of  Double  Stars,"  by  Messrs. 
Ctcasley,  Gledhm,  and  Wilson.  It  is  a  very  con- 
venient method,  bot  requires  some  careful  drawing, 
and  is,  perhaps,  only  well  suited  for  those  vrho 
have  had  tbe  training  and  experience  of  a  draughts- 
man. The  most  cunvetiient  analytical  process  I 
know  of  is  that  devised  by  Prof.  Ulasenapp,  the 
distinguished  director  of  the  Imperial  Observatory 
at  St.  Petersburg.  This  method  (which  will  be 
found  fully  described  in  tbe  MonlAli/  2i'olieet  of  the 
B.A.S.  for  March,  1880)  depends  upon  tbe  deter- 
minatioD  of  tlie  numerical  values  of  the  co-ofSdents 
in  the  genenU  equation  of  the  second  degree 
ar-f  *y  +  ci'-rifj«  +  fy"+  I  -0 II) 


star  which  coiuddee  with  the  origin  of  co-ordini 
Putting   </  B  0  in   this   eqaat«:iD,   ws  have  the 
quadratic 

<ij^  +  c*'  +  1  -  0 (2) 

Now  the  roots  of  this  equation  are  the  co-ordinates 
of  tbe  two  points  where  tbe  apparent  ellipse  inter- 
sects the  axis  of  X.  Hea«uring  these  by  fcale  on 
the  drawings  of  the  apparent  ellipse,  we  obtain 
numerical  values  of  a  and  c  from  equatiou  (2). 
Again,  putting  x  =  0  in  equation  (1),  we  h&ve  the 


by^,,/+  1  bO 
e  may  simiUrlr  obtain  raluBB  f or  i  ai 


substituted  in  the  original  equation  (1),  we  obtain 
the  value  d  (by  takinf;  the  co- ordinal  of  a  fifth 
point  on  the  curve).     The  relations  between  tt 
oo-eflicienlji  and  the  elements  of  the  true  orbit 
then  given  by  very  degant  farmuliB  due  to  the  '. 
Russian  astronomer.  M.   Kowalsky.     (These  1 ' 
be  happy  lo  give  "  W.S."  should  he  care  for  the 
In  bolb  the  graphical  and  analytical  methods 
Grst — and  indeed  the  most  important— thing  to  be 
done  is  to  draw  the  most  probable  apparent  elli — 

t£  accurately  as  possible.    Tbis  is  done  by  Sir  Jl 

Herschel's  method  of  plotting  the  measures  of 
posttion  angle  and  tbe  epochs  on  paper  ruled  in  fine 
aquarea,  and  drawing  an  interpolating  curve 
through  them.  From  thja  corve  wo  obtain  the 
radius  vector  for  a  series  of  postion  angles  dUfering 
by  IfT,  on  the  prindple  that  equal  areas  are 
deacribed  in  equal  times,  a  law  which  holds  good 
for  the  apparent  as  well  as  the  real  ellipse.  Tliis 
part  of  the  proceaa — the  drawing  of  the  apparent 
ollipao— is  perhaps  the  moat  difficult,  and  requires 
much  skQl,  patience,  and  BXperieace.  When  I  first 
comiaenced  the  computatiou  of  binary  star  oitnts  I 
employed  the  graphical  method,  but  hare  now  dis- 
carded it  for  Prof.  Glasenspp's  method,  which  is 
less  troubleaome  and  much  more  rapid.  The  points 
of  nearest  approach  and  furthest  recession  can  only 
he  m  the  same  straight  line  when  the  plane  of  the 
orbit  is  at  right  angles  to  the  line  of  sight  (that  is, 
when  the  apparent  and  real  orbits  coincide) — a  case 
of  very  rare  occurrence.  These  points  in  tho  visible 
eUipoe  tire,  ot  course,  merely  apparent,  not  real. 

J.   E.   GOHE. 


UNAHSWEEED   QUERIES. 


.    Bed  Eubber,  387. 


'fiiflw,  •'; 
TiaW.    Oil  nad  Oas  Engine*,  <T3. 
Phonagruh.  4T3. 
Mulriag  Qudboard  Beiea,  4i 
Watar-Coloar.  47^ 
Mlgrosoope  Amateur,  47-1. 
nail  Wind  Cyllnden.  4T4. 
ilMett-'  -'  — -    -■ 

SoldeiiDg^awn  Tinned  Fi 


-TnEBG  are,  it  aeema,  16  merchant  steamers  having 
speed  of  !0  knots  and  above.  Of  these  12  are  under 
the  British  flag,  one  under  tbe  French,  the  Calais 
Iloiirri!  belonging  to  the  London,  Chatham,  and 
Dover  Railway  Company,  and  three  under  the 
GermEin.  There  were  budt  in  tho  whole  world  in 
IHKll,  1,090  vesaela,  having  a  tonnage  of  1,502,029. 
Of  this  total  GoC,  with  a  tonnage  of  I, lSO,3iO,  were 
buQt  in  Great  Britain. 

The  Jouriii!  otiiiB  Chemical  Sodety  for  Augost 
gives  an  abstract  of  a  paperon  the  "'Chemisti7  of 
Storage  Batteries,"  by  E.  Fronkland.  The  author 
describea  some  eiperimenta  undertaken  with  a  view 
to  ascertain  what  lend   compounds  actually  take 

charging  aecondory  batteriea.  The  experimento 
seem  to  explain  tho  practical  observation  that  only 
half  as  much  active  material  is  required  on  negative 
as  on  poaitive  plates, 

■  Eop  Tea. — The  new  induatry  just  introduced 
into  Kent  for  the  curing  of  hops  by  a  special  pro- 
cess with  a  view  to  their  admiiture  with  tea,  lias 
during  tho  pa^t  week  attracted  a  great  amount  of 
attention,  and  the  works  at  Maidstone  have  beeu 
ited  by  large  numbers  of  persons  interested  in  the 
-  and  tea  industries,  indudiiig  Mr,  Alderman  C. 
ilehead,  agricultural  adviser  to  the  Privy 
Council.  It  is  alated  that  an  infusion  of  dried  hops 
with  the  Ceylcn  and  Indian  teas  would  counteract 
their  irritant  tendency,  while  tbe  charaoteristics  of 
twte,  smell,  and  fl»vonr  w«old  nguin. 


Wtild 


QDEEIES. 


[7a:«i.}— Oninea  Fowls.— Woold  khbs 
me  vlipt  la  the  matter  with  i^  Guinea  fowW 
areVEry  aearyj  uid  mtt.  Tlie  fowls  eat  we 
can  hnrdlr  walk-  Hive  kept  them  on  diy  1 
not  fn  the^  damp.  Give  thvm  wbeat  and  mil 
turkeys.  Hatu  loat  a  good  maov  trUh  it. 
tluinkful  tu  know  wtutt  it  it,  and  tlu  Mnae  c 
there  is  anything  I  can  do  for  it,— TaAircmt. 

r7»«S.]— Japanned  Wlra.-yCananyofy 

and  quite  is  floe  tinioh.    In  ualng  a  bnuh,  II 
wire  stxeakj'  and  in  pitfliiBa.— A.  A.  A. 
[72S8l.]-&rammB  Dyuaini 

rtvrairo  llLb.   No.    20  bIW.Q.  » 


poIo).    Will  joa 


(TIMS.)  —  Oeometrtcal  Demonstra.' 
■hoolil  be  much  oblinid  if  some  taider  euiild 
with  a  geometrical  uemoUAtration  (b^  meona  ■ 
prnpositiDiia  and  postulatea)  at  tbe  fciIlo<riD{ 


G  E  D  is  an  equilatf 
D ;  join  G  C.  Prodm 
D.    Produce  AD  to  I 

or  C  E.  Thiouih  thi 
circle,  of  whicliF  is 
It  B.    I-ruve  thit  H 

IrMBB.J-BaUery 
is  very  low  in  B.O.  I 
What  datriment  is  thei 


n  having  a  cell  or  euUe 


aetion  of  electric  c 


l7MaT.  J  -Ohemlatry . 

ookoDtheehem— '— ■■- 
ubatancca  I— H. 


in^le  and  d. 

.  turned  I    Bomc,  I  ni^tioe.  you  can  bi 

the  apinla.     A  description  of   the 

'ft  USE4  would  oblige. — CASiTfo. 

179560.1— Donkey  Pump.— Would  Mr.  S 

Idndly  give  io  the  '-  E.  M.''  a  sketch  shown 

_...,( his  donkey  pump,  so  as  to  be K!ll 

L.N,  and  W.  would  oblige.— W,  B. 
[72*70.1— 0»l<iiUfttiii»Br»koH;.P.— I  ah 


unnle  ft 


0  brake  H.F.  (of  anf  engiDeJ,  wblob  does  not 
etigshwupoifilolianbliioki,  as  with  the  Fia 
Delieve  than  is  a  simple  method  of  just  pa^ 
see  of  beUJBg  over  a  flvwheel,  and  weignU  t 
.  to  one  end  of  the  belt  wbfle  Che  other  end  i 
a  epriag  balance  which  la  Oxed  to  the  dour.— 
3uld  a 
a  t^uiiper  <3 

[72»7a,]-Tool-OQttin».-7Wishipg  (o  All 
any  kind  leader  tell  me  the  tools  that  aie  rcquii 
is  there  any  book  that  I  oould  get  some  infonoa 
-D.  W. 

[7B273.]— Corroalon  In  Watar  Pipes. 
any  way  to  eltar  water  pinea  that  are  badlf 
We  have  some  Sin.  pipei  that  have  huelf  i 
through^  owiiic  to  the  flonodon.  la  it  poasibtp 
Ihem  with  taj  ehanlcal  that  wlU  hate  the  de 
of  remoriiiK  the  rut  t  I  have  tried  Blling  one 
ash  and  fiaa  it  ineffestiTe.  Can  any  of  tow  i 
form  me  of  any  composition,  chemical  or  i 
Bpblianf?  that  will  gpt  tib  out  of  the  difflcolty  T 
thankful  for  hinln  fnjm  any  of  joor  numeious 
to  tbe  bast  mfthod  to  adopt.— J.  D. 

[79974.]— Intennlttant  Stre&ma  InBn 

...I  J g|  J^^J^  kind  readers  give  me  infunad 

littoit  itreuaa  at  Bnglaador  elKwhs 
-    ■" -'—    "--" — ,  whiflh  flowi 

_  , ._  Jidr  cause  o: 

aonnal  flooding  which  take 
quarriea  iu  the  old  green  Handjrtone.  becviuso  V 
toonCha  to  soak  ihroogh  the  ground  in  that  fo 
Qio.  Hroim, 


T.  5,  1890. 
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.  1— Photo.  MIorOirrapbF-  — HiTing  m«de  f uir 
.  u  vt  mnutcu  photognphcr.  I  fthcmld  like  to  trj 
I  at  tha  kbom.  Will  mnMne  pUua  advlge  ms: 
llowiov'  WhatkindirfaMeetlaiuuldBmdeiucT 
'cd  lor  pttlnf  jtuAem.  at  Innld  ipaslmfBa  (inlUr. 
fecit  BanngmTnTlimiteaiiiiTHiIibaDldoalT 
i  InM,  and  flt  ths  nDUiodsr  ap  myiirU.  u 
•Ta  oolr  nqulred  for  the  micnHcope !  How  ue 
k^t  on  Cha  illda  vheo  Iha  mirvouDpe  li  in  a 
tl  poaition  T    Xoj   elementary  inlommtiaa  will 


.1— B&ttory  Iitfs.— I  am'  a  medical  man,  and 
t  bell  li  wnked  by  toiic  LeeUacU  ci>lb.  Haw 
koo*  whsi  the  oella  require  BtientloQ  T    1' " 


B  twU  iMued  to  ring  npon  the 
m«a^.    I  UK  IltliBnode  »lli 

— „  ._, , i  am  churned  vUh  them.    1  ate 

and  a  graduated  reaiitasn  of  platinoid  wire. 
inaea  the  followiog  phmommia  t  Ahaat  a  minuir 
w  leia— alt«'  the  lamp  !•  pnperly  lighted  the 
T  ■DddenlT  deonaeee,  md  a  (hart  time  attenciLrdi 
t  irlU  brigfateii  up  again,  imd  porhap^i  exceed  iiri 
brilliane]'.  — Caisuaoo. 
;.KOnnd&t^er'a  Oloek.-I  have  a  very  old 

a  fnint  of 
ThwBr. 
aakej  one 


aepcctal  knr> 
-J.  A.  1>. 

:ieotiO-Oc 

iroDi  inme  4  or  6Bq  Jt 

rwer.  fto.  T    The   oiol  hwn  woiild 
uid  Dopper  lurfoce  require  to  be 
i-lBin.  thick. -"W.  SiBArroBD. 

[7!M87.1- Piddle  ot  Noil  Oow'«.-Cmi  anj-  of 
"aure'-^irDnDDieiui  ta  the  vnloe  of  a  flddlo  which  be- 
longed  to  Neil  Gov,  anJ  which  bean  tbe  inBcriptioDt 
"TfiaflddleboloiiKed  to  Sell  Go«,"  and  upon  which 'he 
plBT'^  before  the  Duke  aod  Duchem  of  AQiul  and  Bobert 
Bump  T    It  ia  in  good  orda,  and  hiu  a  apEendid  ' 


-2«- 

6-     > 

\ 

~            \ 

imbet   of  mperBdal  feet'— Te 


;  Dulr  to  a  long  eea  Tovage.  Thut  remedy  beiQE 
3it  impoaiihle.  I  ihautd  be  glad  of  any  method 
moot  likelr  lo  effect  a  cure.    The  iTiBptonu  are 


■al  mmintag,  ■  dlaehargDOf 


n,  cIbht  water  from 


meSt,  and  great  eipenae.    Will  gladly  giie  further 
II-}— KooldinE' and  OastinK-— la  there  i 

B  eome  out  of  the  moEild  cloon  and  ehtirp,  ah 
Eamped  I    1  cin  ntanape  any  tough  eort  of  cdir 

M.  The  ODd  doM  not  take  the  impreuioa  al 
Uaitt.  I  shall  be  mach  obliged  for  any  r 
■1  iafanattian.  and  will  obtain  anr  booli 
]itaddc*»,  or.  in  fiet.  da  asythimc  Ihiit  nu 

So  enable  me  to  obtain  the  infonnalioa  a 
■oold  be  af  great  oemH;  to  me.— Ajai. 
n.]— Home -Bra  wad  BeeT.^WQl  anyone 
ftDEtknubowUtbrewlSgallfl.  good  beer  1— the  q 
I  tait  and  hopa.  how  lon^  to  batl,  and  the  i 

-E.A.Wo«ij.  °  on      e 

Ba-'~S^t-Faaa:-Can  any  iwder  oblige  me 

i^iiia  of  the  iron  pane  und,  Ibellnre,  atSallooal*, 
ittDd.  and  piDhably  elsewhere,  for  obtaining 

Kl-Oamaat-Klln.— Can  any  reader  fatanr 
aittmsnBoni  of  a  kiln  to  burn  oemcnt,  with  w 

i  dUferentlr  from  Che  urdinirjr  uneg  which  b 

1  "lim  eoal  ia  an  cipeniiTO  attide,  and  wood  ytxj 

K]-aalvuiiBed  lion  Witor  Oiatama. 

plwniiart  inn  eiilema  nnwholeaome  for  diinkii 
i!  Xr.  Hdlnr  ia  atataa  In  hia  work,  and  I  ha.. 
■nsi  bold  Oa  iBBa  opiBion.  Di.  Sedgwick 
•«•»■:  "InHJI.lIaTT.thrwator-luikiatenot 
■M.  k  hsA«  bacn  tmoA  that  with  galtaaieed 
■<>•«««  bwnn  tosngBatid  witb  nnc."  And 
gylwl  «MatM  •»  iB  TSIT  vanenil  lue  f or  the 
■CBdrlnkiagnalieT,  and  many  people  inppoaethe 


ngle-of Under  pnpermaliing  mnohioe  I    Theoylioder 

^liti  dirty  at  aetmil  places,  with  a  white  nhstanae  atiek- 
—  la  it  when  in  contact  with  the  pulp.    Any  informatioo 

greatly  oblige, -MtcHiiraiun. 

W)2.1  —  Observing'  Chair. —Would  any  eorre- 
aWmng  eeat,  to  be  u'cd  out  of  duun  with  a  retisctor  !— 


[7jMa,]~Su«i-0oat£n». 


8iraetB.-WiUan;kini 


.  .  Died  by,  I  boUBTH,  Mondoai    . 

late  what  these  improvPmcDl*  are  T    I  nJght  lay  tt 

lare  a  IcDowledge  of  Trooghlon'a  refleomig  circle. 

[7WM0— Praaaura— I  ba»B  a  cylinder  of  eait-rfeel 
liu.  high,  and  £in-  internal  diameter,  ^in.  thick,  '■-'"* 
filh  Hlmm-ti^bt  plslon.    At  what  ptasaure  would 


,    inlnjdu:ed  by  rtof. 


[IMSa.l— Aoonmnlatora.— TaUa.  Bottov 
you  kindly  uy  if  anything  elie  it  added  to  the 

autphurie  acid,  and  wal^r  u  form  a  paate  for  ti . 

platee  I  Boise  of  our  jH>te  falli  out  of  the  grlda  after 
charging  in  r^e  ahapa  of  duat :  alao  the  paHte.  when  mixed, 
cnmmenoea  to  worX  and  ismnKS  IS  bnlk.  I  ahould 
like  the  formuljn,  mede  of  appljtog,       -...-■. 

[7JaB3.]-Bleotiical.— I  hive  a  imiU  «et  ol 
aiie  aa  per  akcl^.    Would  Uc.  Koltone  be  kin 


reaotta  on  old 


to  t«ll  me  the  size  and  quantity  ot  wire  for  fleld-mngnet 
Andwhatsiiewiicfar  armatuiv— Siemena H I  Andwli 
candle-power  iEtcandcucent  lamp  would  thia  light  driv 
at  9,000  revs.  1  And  hoff  shoidd  the  aama  aiiu  cutis 
be  wound  for  ihocklng  purpoaefl  T— B.  W.  B. 

[TMM.J—AIgBlirai.— Will  any  readerof  "KM."  fell 
ms  the  quickest  way  of  working  out  the  foUowiag :-  " — 

loiatermax'  +  li- ip  + (^-a)»+  1    The 

I  have  do  not  ahnw  the  way  of  working  auch  pfoble 
No  Sio. 

[T939S.1— Uenthol.— Can  any  eorreapoodeat  gl 

pM9fl.l— Diroot-VIalon    Priam.— I  ahou 
ipuch  obti^^  if  "Priamatique*'  or  aome  other  optii<a] 
corTenpoDdeot  eould  inform  me  of  an  arrangement  to  — 
u  bmall  direct-viaion  priam  on  a  reflecting  lelesiopc  7^ 

^cm.  Aho  where  1  poiiiA  obt^  a  erlindrioLl  lena 
uwwiUntara.-K.  W.  B. 

[JK9T.]— Horaea  BauninB  Awav.-To  "  Koe.' 
Whi^  a  bonw  runa  away  [the  driver  being  In  hia  pi 
with  a  hold  of  the  reina)  an  being  Btanlod  or  frightened, 
ie  it.  aa  a  miej  want  of  strength  to  pull  hard  enoogli  oil 
the  reins  that  prarcDtfl  him  being  abie  Ut  atop  thebarao  ! 
Or  would  the  horae  etUl  be  able  to  continue  ita  caret - 

the  reine.  seeing  that  all  the  ^en  ore  aboard  tho  vehicl< 
A  reply  would  eirtnmol)-  abligc— No  Hoisbmaii. 

[71398.  l-OearinK  Safatlea.-I  haTea«afetybicyol 
Bnl  would  like  to  know  what  it  ia  geared  to.  Could  a] 
reader  give  mea  rule  ta  calculate  the,BameT— Imoa 

[7aaBG.]  —  O.W.lt.  IiOOomotlvaB.  —  Would  aoi 
reader  give  me  lull  dimensions  [with  sketch,  if  poeaibl 
of  the  600  claia  of  gooda  enciaa,  aa  rebuilt  Lr  Ur.  Dea 
Or.  Dean's  931S  (goodi)  cfssiT  Also  hia  foiir-cotipV 
outade  framed  pasaenger  engiaea  18t^.— Xoarn  WaaTaa 

[78300.]— Steam  Coll  for  Dryara.— I  want  to  err 
d^ng  cliwet  for  laundry.  I  have  Tried  ordinary  lin.  c«i 
iron  hot  water  pipe,  socket  joint,  made  with  cut-tr 

Couldaoy  kind  leader  tell  me  the  oauae,  and  what  thie 


17*353.]— Kitohonor' a  Pa,iiDmtia  Eyopisoa.— In 

......  ,-.n    .,  .., "Economy  ot  the  Eye," 

"The  poncratic  eyetube. 


itiiit^W.Kilehcner,  M.D.,BppUcablo 

Tdeetmg  teleaoope,  and  alao  to  udcroaeutqrv.      julut 

i    hisliuctiona   how   to  uie  the   instmment,  Dr. 

jener  goea  on  to  say,   "The  pancratia  eyetube,  I 

think,  given  a  better  dtrdned  image  of  a  Oxed  star,  and 
ihowa  ilouhle  aUrn  decidedly  more  diitinrt  (opecially  in 
nchroinatie,  which  are  a  little  over-corrpcli.d)  and  pei- 
fectly  leparated  than  nny  other  eyetube.  and  I  hope  will 
enahla  us  to  determine  thT^  dialanow  of  Ih™e  objeclnfiom 

possible    heretofon.       This    eyetube     applied    to    an 

--' ■■- -'   ■xia,  focua,  produces,  iu  the  moat  p«r- 

'ry  intermediate  degree  of  magiufying 


a  between  lOO  and  400.  either  for 


«,  the  Hehl  of  viaioc 


hat  the  advantage  of 
il  DObmon  eyetube  iA 


15-ett 
chui 


I  beg  to  Bak  whether  the 


iece  differ  bom  Ibe  ordiaary  pancratic  o 
iflM  ol  the  present  day  I  -T.  D. 
[7S30 1.1 -Vino. 


^ouhl  some  of  "ours"  kindly  say 
i,  and  fruit  [gispoa)  ripeaaoutdi 
EtiglandT    I  do  not  suppose  that 


I.  ane  « 


nped.    The  chief 
^         ^  ta  take  the  In^ 

Teuianoi  amall.  Une  det&iM.    My  address  is  advertised 
a  "  Address  "  column- — Ajai- 
[JMOaJyCarbonlo-Aoid  GSB.-What  p! 
. ,  „  ui^^^ijas.^^ 


reUtive 


idf    And  what 


Faraday  suoeednl  in  producing  it  in  this  U 
it  sloiriy  evaporates'' '^' ''"  ~'~" — 

oi  m  -— ^ - 


tmosphena  at  0  deg.  te 
me  CIma  pcopasea  ai 


rliich  quality  It 
for  nndaanB 
ludsd  thia,  for, 

earth,  it«i  reduction  to  a  solid,  or  even  a  duid  stjitc,  mnab 

neceiiaajtly  be  very  fipcosive.— U. 

6'2307.J— Wimahurst  Hachin^.— Can  any  reader 
loe  where  then;  is  u.  Iiiiliire  in  Ihe  folhiwmg  1    The 

according  to  insliuctions  and  drawlnga  given  by  III, 
Wimshurst.  some  years  ago,  with  the  exception  that 
originally  tbe  plates  bad  IB  aeetois  of  thin  bnia.  (in. 
long.    It  hoH  four  Leydcn  jora  lOin-  high  (bought,  aa 


S'vti  great  quantities  of  sparks  from  either  or  both  COD.- 
icEon  an  moh  tnng  without  Leyden  j»s.  Onconneoting 
tho  JFira,  the  maehme  oould  not  he  induced  to  go  beyubd 
a  sin.  apuk,  which,  howcrer.  waa  very  dense,  and  gare  a 
loud  snap.  And  if  the  diachsrge  was  taken  through  Um 
body  (as  I  did  once.  Mddentaily),  it  was  ■omelhingto 
reuiember.  The  sectors  were  then  rednoed  to  B  in  number, 
and  also  shortened  to  Slji.  ia  length,  stUl  keeping  than 
therunediitancefromhedgeof  platei  (aboutlinl.  The 
miichiDe  will  not  stut  itseil  now,  but  eommencea  inune- 


in  the  coat-aleeve)  to  one  of  the  biuaha 

re  now  aliEhtly  increased  ia  length  — aboi 

IT  by  no  mrans  ao  often.     Neither  di 

■e  tho  «  ...       -     . 


:11D.; 


that  waa  only  to  he  expect*^, 
why  shouldn't  I  get  a  d  or  7in.  apark  1  The  machine  hai 
been  well-made,  and  there  is  no  leakage  sees  in  the  dark. 
Are  the  diwbarging  balla  too  .•niallt  The  poaitlve  one 
I^Hn.,  and  theneentivc  lin.  If  these  are  nversed,  the 
maehme  wUl  not  even  give  lln.  spark.— B.  M.  B.  L.       , 

[7 !30S.]— Dynamo  Oovemors.— Wo  are  about  lo 
have  a  new  euguie  litud  witii  BortncU'i  goverDOri,  I 
wiah  lo  know  if  the  mignctic  cut-out  (Elwell  and  Parker'sl 

be  of  any  good  wiCh  thia  new  engine,  seeing  that  it  ia 
fitted  with  dellcBta  goveraotsl  Do  you  think  If  tlie 
gorenora  wen  airosged  tu  make  the  engine  ran.  say,  at 
too  revolutiona,  and  after  ruoolug  the  dynamo  tor  a 
minute  or  two,  to  g((  op  magnetism  (that  is  if  I  could 

r»ny  at  all,  ■eefais  that  there  is  oo  ii.iatance  in  cireait, 
I  was  to  takethe  nugnetie  cut-out  frem  circuit),  I 
Dould  with  perfect  afety  switch  U  aells  an  1  Is  it  possible 
lor  the  govemoia  to  act  in  time  to  prereut  E.M.F.  from 
oells  grtting  above  that  beiof  genenUed  from  dynamo. 
and,  Ihsnfore,  ooirraiting  II  mlo  a  motor  T  If  you  thisk 
It  a  VMy  imeertatn  thhlg  a*  ragHda  the  afrove  acting, 
will  you  kindly  explain  liow  it  oould  be  worked  wiOi 
magnetic  cut-out  in  circuit  and  goverDOFa  apep.'ded  to  allow 

rattier  havethe  cut-out  in  cireuit.  but  it  won't  close  without 
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tnso«.l-S«ptaroiia,  fto.— wai  ur  of  rn>riuth»- 

„..,„.  _._ ,.   ....  -leitodi  bdow  ot  dnwins 

'oretioiiUr  conMt  I    8ain« 
Lt  polyffoiu  tht  aumber  of  vhooa  lida 


g^JL  toauiM  Kanuiiia,  BSI, 


MY  prima  euuiot  Iw  exactly  drrnvn  br  anDpaJsn.  otb«n 
that  "  QuiH  liu  BliDwii,"  ftc. ;  whioh  is  eotTut  1  Are 
the  two  oumpla  moooTding  to  Ouue'e  metliod  I  Wlwt 
lengtti  ii  A  C  with  n^Bid  to  bMe  A  B  ror  pilTgooa  of 


mae  dantal  to  Mten,  qnatiM,  lUid  nq^Uea  ii  auant  toe 
IB>  icaenl  good,  and  ft  li  not  fair  to  oomqir  it  with  qnaa- 
timia  neli  aa  an  Indkatod  abont  which  an  (Ndr  of  aH- 


•alna,  lead  to  niJiM  iriUota  «n.  IHie  "  SbynarSale 
tiOa,aiid  w  butom  mtei  «1U  i^^MDndTM  of  ft 
nwfoninrlu  an  Uu  Inftlali.  *e.,of  lettoa  to  hand  no 
to  WedneaOar  vmiag,  Sept.  3,  and  DBaofauiritlfM 


IT,  lS^l^*c,iiid(aT    lahonldidu  tw  gWUolmow^ 


Uie  fiveo  ohord  for 

_ —KctLoD  for  tiiaooin- 

T«ar,  Bi  I  mot  to  fix  a  noall 


Au.  eonuBiDilDatloiu  for  thla  departmeat  i 
addieased  to  "  J.  Piaaoa,  gTmii^iii.  ^awL  I^m 
Songt." 


PBOBLZU  MCaXTITL— B 
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AHtwsKi  TO  cosRxsrossxsn. 


ixBn  or  tDiBCBirnei. 


U  nMrtfidlaOmMonot 


L  Writ*<Boaarideofth*piv<ioalriaiidpiitdimwlM>  I     Tbf  mJUum  ibnL 

■■" — ■— " HpaiatesieaaatMisr.    t.  PatHtSa  '  imboI  1»  .mi  joi  of  ib 

o  aonnnDS  aoraiea  pnt  the  nnmb™«  '  ?~i.  b"tKiBkt«Mii 

..    fj   tV-T^^—   «n    ^Utk  rk«  Manila       P<"tMn^ 


).  Piui..  (Tou  miut  UT  what  too 
triinda '' ;  bat  TOO  tOI  Ind  all  w 
back  Tolomeflf  inf^udliig  dongtu  for 
lan.l—A.  B.  (How  <Hii  iTB  adviai 
It  knowiflg  what  !■  the  natt 
—'--"—  -■-■->.  from  niBniB 


-W.  S.— M.  C— Wiogn.— BootM. 
..  K-Director,  R-E-L.— Calde- 
unp. — J.  A.-'Labby- 


II  UCHINIC,  •>  tU  r^  si  1,  Ml 


ctm!Lu4  tlliH  Bw  rMtp'i' 


;''ft"SLT 


L,  M.  Mk.  Kpidtai 


HOTICB    TO    8ITBSCSIBES8. 


CHA&OSB    FOK    ASVSBTISnfS. 


ouiue  to  the  5«cretuT  of  tlie  Admiralt} .  '\V)Ht'!j)iill. 

Adt  of  the  patent  agenta  advertluo^ui  'mr  <^u]litoil4 

W0l  gl™  JOU  full  inforoiMtioD  «•  to  what  la  id.  iii  lln; 

ooe  of  otlier  ooiutrieLj-O.  F.  Y.     [U  yoa  addrev  the 

letter  "The  SeaetiiiT,  Boyal  Geogimphioal   Societr, 

Sanle-icw,  London,  W.,  no  doobt  it  vUl  find  him.)— 

A.  W.     IPleMO  we  indicei.     Unleat  made  on  a  ratter 

large  aule,  it  it  cheaper  to  baj  '       ~  ' 

■hould  pioonrethe  bat  pale  oopal  oi 

liAXT.    (Do  not  imdoratand  what  70 

query,  and,  ao  to  the  aeoood,  try  a  bo-mmvu  «  — ..^  «,     --r — ;  —  --------  -^^       -  ^„       th» PohiiiiMr  ■• 

harden  the  akin.  Bat  aee  indieea  of  back  Tolnmee.  ^y  T^.^f,^f  ^V  n°Lr  Tu  ni  d  h^nri '  -i  r  ^t'^a  "A  "J~^  ^ 
draBgiitoooldmaheapgometliiDgnitable.)— H.B.W.  "'gnriribii  hii/pnur  lu-i"),  "r  M  ■mt  oUni  li  u  ivmnu 
(Have  not  loanr  doigna  for  portable  fbrgea  becnKiTen  T    jhtAin  F.6-O/1.  , 

aire  Knna  idea  or  the  liEeyoa  mat  utdir*  maybe  able      -  ■-"-  "— " *  "' ■' 

tohelpjnra.  YendonotMantohaTcanyideaofwhRt  ' 
^^dTiffliiKinMr^meaiii,  and  your  "ehadrchee"  of  huc- 
oeaa  in  that  protewioD  an  very  eniall  iDdead.  Tou 
ihjold  hate  beea  articled  to  a  ciTil  engineer  yean 
ago.)— I>ocToa  Mid.  (Probably  you  will  Bod  lome- 
^ng  about  it  in  thla  number  or  Ihe  neit  )-0.  Taoais. 
(There  il  the  Finibury  Teehnical  College,  Leonard- 
atreet.  E-C.  { but  aeeadvertuemeDtfl  hi  electtical  papen-J 
— S.  U.  A.  (What  do  you  mean  I  Hardening  and 
temperingeanbe  learned  only  by  practice;  but  we  hare 


-uhjeol 


joat  now  to  repeat   such  Infun 
melal  ii  hcsted  to  a  red  lag  it  1 


a.     Briefly,  the 
a  the  dark)  and 

heated  aniii  on  a  hot  pUte,  and  when  the  <al  with 
which  it  ahonld  have  been  emeared  blaze*,  the  steel  ia 
ered*'    for   certain  purpoaee-      See   "  Hintj  " 
— FounTiTX.     (We  really  cannot  Bay.    Perhape 
n«ctioDa  are  not  air-tight,  and  pneaure  of  air  ia 


but  unleaa   you  aie  p 
light  yon  will  be  wiae 


rou  aek  for  baa  been  gin 

prepared  to  pay  for  ' 
'  I  let  it  alone.)— ill 


by  a  planiahing  hammc 

aaheetmctal  workers'  luik^-imu^,  ^ub  ^^^  tf-dmAM^^ 
princjpallj  in  working  out  the  forme  to  which  he 
hia  abeete.]- LoHDOK  .A,  L  I.    (We  leally  do  not  k 

AviiuDi    Oaa.      (Write    to    tbo    Secretary    of 
Plumbere'  Company,  Adelaide-plaae,  London  Bridge, 
and  you  will  get  all  mfc """" 


EvaTT'  Wan  mad 


WJUU.  [e  +  « 

VUl*  to  pUr  and  mata  In  thrw  mom. 

BoLinaii  ro  inS. 

Black. 

,  ?takeaEt(a). 

S.  B-B*llfi)  "   " 

a.  KorSimi— _- 

(i)  LKtakeiB(M. 

S.  B-0((eh).*o.  ,,.,,„     

1.  P-K  «,  Ac. 


WiLiu, 
I.  Kt-Ktaq 


(&)1.  Pm 


A  SEBTIOB  of  e»xmr  plgooni  botweeu  Zmzibtr 
Mid  the  mon  important  poiti  of  the  intanorit  being 
ornniaed.  PraliminKy  triali  bsTO  siTOD  tnmj 
MifBction,  and  it  ii  intended  to  eetaUidi  a  dutin 
«(  pc«t«  3D  mile*  apart  between  Lake  Njum  and 
Sie  ooait.  It  il  eatimated  tliat  a  pigeon  will  cover 
tlie  wlu^  diitance  in  u  hoon. 


The  following  i»  giren  in  the  Arehiv  ySi 
EUenbahnaaen  u  the  railnav  mileage  at  th« 
beginning  of  1389 ;— Europe,  133,900;  AmericB, 
190,000;  Ana,  IT.BOO;  Africa,  6,200;  AoBtndia. 
10,500  ;  total,  367,400,  aa  compared  with  293,000  ic 
1884.  Of  the  increase  of  61.000  mUea  dur{n(  ' 
four  rears,  40,000  ie  io  America,  and  30,000  u 
United  Btat«e  alone ;   11,000  milea  were  openc 

""     " """    "" "      idl3,0( 


IBSS,  17,000  in  1886,  23,000 
Hollo  war*  I 

7— .Hi«lr  _rfi.h 


ntmant.— Thla  oooUng  OinI 


01TB   EXCHANGE    COLUMH. 

u  charge  far  Enhance  Xoiica  it  2'i.  for  thttnt 
24  Konb,  and  3d.  far  every  aucceetling  8  worrfi. 

ft.  Bin.  Iron  Latbe,  ^  centre,  back-gear,  sUde-nrt, 
Tyaon  Veae   Steam  BnBine  (no  boiler  reaoind^ 


Hand  Qrlndstone,  with  trough. 


LaiV°  Compound  Slide-Beat  tor  flxiw  to  bo^ 
Bnoliie,  horizontal,  2|  by  Bin.  bore,  with  botbmb. 

cliMp  foi 'nnilli;' ted  cii,    or    ibbU  (U  tii«.iif-— a,  iJr,  !!••- 

A  very  good  Printing  Preea,  and  Iwooaaaioftna-i 


Bicycle,  52in.,  sood  order,  worth  f 
Wanted,  a  Siin.  Sliie-rost  and  Emery  WliB«i,»h 
Bdyer  Lever  Watch,  (or  baok-goar  Lathe  ortH 
Appa'  Patent  Indnotorlam,  Bin.  apaik,  dhttl 


Exchange 


Safety  Bloyola  for  toola,  1 


h  Lettera  of  Celebialel  Hen  wasted.    I 


IfagntBcent  Kimball  AmeTtoaa  Organ,,  18  .* 


12,  1890. 
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PHONES:  THBIB  CONSTEUC- 
lON    AND   FITTING.-VII. 

By  F.  0.  Allsop. 

of    «*  Practical    Electric    BeU   Fitting/* 
lectrio  Bell  Constraction/*  "  Practical 
Electric  Light  Fitting/'  &c. 

Brectinff     Telephone    Lines. 

elephone  line  there  are  four  different 
rtions  of  the  line  to  erect.  There  is, 
iB  "line"  wire,  which  is  the  outside 
nneoting;  the  two  instruments,  and  is 
ler  overnead  or  underground ;  second , 
wading  in "  wire,  which  connects  the 
wires  with  those  inside  ;  the  '*  join- 
'  or  inside  wires,  which  are  those 
Bg  from  the  instrument  to  the  ''  lead- 
'  wire  and  to  the  battery ;  and,  fourth, 
arth  "  wire,  which  wire  runs  from  the 
lent  down  to  to  the  earth  connection. 
yoa  where  a  fretum  wire  is  used,  the 
dre  is  not,  of  course,  required. 

Line   Wire*. 

overhead  purposes.  No.  16  B.W.G. 
■awn  copper  wire  should  be  employed, 

strou^r  wire  is  required,  a  stranded 
ch  as  IS  generally  used  by  the  tele- 
x>mpanies,  consisting  of  three  strands 
18  hard-drawn  copper  should  be  used, 
iyate  line  work,  however,  No.  16 
.  will  be  found  the  most  suitable,  and, 
dn  cases,  where  the  spans  are  short, 
t  in  an  exposed  position.  No.  18  even 
►e  erected.  Formerly,  iron  wire, 
3r  11  B.W.G.,  was  much  used:  but 
:tle  is  ever  erected  now,  a  3-18  copper, 
or,  or  silicum  bronze  having  taken 
«.  Iron  wire,  when  used,  requires  to 
y  well  galvanised,  or  it  soon  rusts, 
towns  is  rapidly  eaten  away  by  the 
roos  fumes  from  the  chimneys.  For 
cison  an  iron  wire,  where  it  passes 
.  chimney,  or  even  copper  wire  if  it 
very  close,  should  be  wrapped  with 
r  a  yard  or  two,  and  the  tape  served 
coating  of  varnish. 

inning  the  wires  they  must  be  fixed 
on  insulators  or  shackles,  insula - 
r  preference,  as  they  give  a  higher 
ion. 

37a  shows  the  Z-pattem  insulator, 
er.  376  and  o,  which  are  sections,  show 
Qferenoe  between  double  and  single- 
.sulators.  In  the  single  shed  insulator 
be  seen  there  is  only  one  recess,  while 
louble  shed  there  are  two,  thus  giving 
insulation.  In  Fig.  38  is  shown  the 
shackle,  while  tlmt  in  Fiff.  39  is  a 
shackle.  The  part  {a)  in  Fi^.  38  is 
ickle,  made  of  glazed  porcelain,  and 
le  shackle-strap  of  galvanised  iron. 

be  seen  that,  owing  to  there  being 
isolating  parts,  the  double  shackle 
i  much  higher  insulation  than  the 
White  porcelain  insulators  or  shacUes 
I  best,  Dut  if  ther  are  placed  in  an 
d  position  where  tney  are  likely  to  be 
t  by  stome  throwing,  the  brown  poroe- 
iould  be  used,  as  offering  a  less 
g  appearamce.  Shackles  are  generally 
t  the  ends  of  a  line  and  the  insulators 
srmediate  supports,  as  shackles  can 
Uy  be  fixed  so  as  to  withstand  a 
r  strain  than  insulators.  The  Tele- 
Ooe.  use  jither  insulators  or  double 
68,  some  Tiaving  a  preference  for 
tors,  while  others  will  use  nothing 
mble  shackles.  The  best  insulation 
Dubtedly  obtained  byusing^  insulators, 
a  very  nigh  insolation  is  desired,  fluid 
tors,  such  as  the  Johnson,  should  be 
yed.    Priyate  line  work,  however,  is 

*.  IJL-V«.  IMS. 


different  from  exchange  ;  what  is  sufficient 
for  the  former  being  often  quite  inadmis- 
sible in  the  latter.  In  exchange  work, 
each  wire,  owing  to  its  dose  proximity 
to  others,  and  very  often  electric  light 
wires  carrying  high-tension  currents,  re- 
quires to  be  very  well  insidated,  while  a  pri- 
vate line  wire,  which,  in  nine  cases  out  of  ten, 
is  of  no  great  length,  is  generally  in  private 
eround,  and  thus  removed  from  external 
disturbances.  For  short  lines  in  towns, 
therefore,  it  will  usually  be  found  quite  suf- 
ficient to  fix  the  wire  to  single  shackles,  the 
shackles  being  fastened  to  the  chimney 
stacks  by  A  galvanised  iron  wire  taken  once 
*right  round  the  stack,  or,  if  the  strain  is 
great,  twice,  each  turn  being  so  arran&;ed  as 
to  piill  against  a  different  course  of  bricks. 
When  it  is  desired  to  fix  to  a  chimney  stack, 
a  wroueht-iron  bracket,  as  shown  in  Fig.  40, 
should  be  used,  and  an  insulator,  or  shackle, 
fixed  at  the  end.  The  wire  is  then  fixed  to 
the  insulator,  and  should  be  so  arranged  that 
the  only  strain,  on  the  bracket  is  towards  the 
chimney-stack.  Wall  brackets  for  support- 
ing insulators  take  a  variety  of  forms,  and 
very  often  a  bracket  will  have  to  be  designed 
to  meet  special  requirements.  Where  it  is 
necessary  to  fix  a  pole,  a  cast-iron  saddle 
(see  Fig.  41)  is  employed  to  form  a  base  for 
the  pole,  a  ridgo  tile  being  taken  off,  and  the 
saddle  fixed  in  its  place.  The  pole,  which  is 
made  of  iron  gas -pipe  2  or  3in.  in  diameter, 
according  to  the  strength  required,  is  then 
erected,  the  lower  end  passing  into  the 
socket  of  the  saddle,  and  the  top  end  being 
supported  by  stays.  In  open  spaces  and  in 
the  country,  wooden  poles  must  be  used  let 
into  the  ground,  the  wires  beimg  supported 
on  insulators,  after  the  manner  adopted  for 
the  telegraph  wires. 

In  erecting  overhead  wires  in  towns,  care 
must  be  taken  to  see  that  the  wires  are  erected 
in  a  thoroughly  substantial  manner ;  other- 
wise serious  accidents  may  result.  All 
streets  should  be  crossed  as  nearly  at  right 
angles  as  circumstances  will  permit,  and  the 
wires  kept  off  the  main  thoroughfares  as 
much  as  possible.  If  a  wire  must  be 
stretched  across  a  street  nearly  parallel  with 
the  direction  in  which  the  street  runs,  extra 

grecautions  should  be  taken  to  see  that  the 
xings  are  thoroughly  sound  and  the  wire 
properly  erected.  If  a  wire  crosses  a  street 
in  this  direction  and  breaks,  then  the  wire 
will  fall  right  into  the  street,  coiling  up  and 
twisting  as  it  falls  in  a  manner  that  cannot 
but  cause  the  most  serious  results  should 
there  be  much  traffic.  In  crossing  electric 
light  wires,  it  is  best  if  there  are  a  number 
of  telephone  wires  to  cross  over  the  electric- 
light  wires,  for  if  the  telephone  wire  were 
put  underneath  and  the  electric-light  wire 
was  to  break,  then  it  is  probable  that  all  ti^e 
telephone  wires  would  be  damaged. 

To^  fix  overhead  wires  in  a  proper  manner 
requires,  at  least,  three  men — four  or  five  if 
in  ^p^lwded  thoroughfares.  Before  com- 
m^Sng  to  run  the  wires,  the  different 
points  at  which  a  fixing  shall  be  taken  must 
nrst  be  determined.  This  is  best  done  by 
getting  on  the  roof  of  ^q  two  buildings 
between  which  the  wire  is  ^oing  to  be  run, 
and  taking  a  survejr,  by  which  means  it  can 
generally  be  determined  which  are  the  most 
stdtable  places.  The  next  thing  is  to  get 
permission  to  take  a  fixing  on  the  houses,  or 
a  •*  wa;^-leave  "  as  it  is  odled,  which  must 
be  obtained  from  the  landlord.  Very  often 
this  getting  way-leave  is  the  most  difficult 
part  of  overheiEkd  wiring,  many  persons 
naving  (perhaps  not  unnaturally)  a  ^preat 
dislike  to  wires  on  their  roofs.  In  private 
line  work,  however,  the  wires  are  generally 
erected  on  houses  belonging  to  owner  of  ti^e 
telephones,  and  thus  there  are  no  way-leaves 
to  be  got;  but,  nevertheless,  it  frequently 
happens  in  towns  that  fixings  have  to  be 
made  on  intermediate  buildings  where  per- 
mission has  to  be  obtained.  Permission 
being  obtained,  the  insulators  or  shackles 


should   next   be    fixed  at  each  place,  and 
everything  got  ready  for  running  the  wire. 

,The  wire  should  be  commenced  running 
from  one  end  and  worked  towards  the  other. 
In  running  each  span,  one  man  goes  on  top 
of  the  building  from  which  a  start  is  made, 
taking  with  him  the  coil  of  lino  wire  and  a 
ball  of  stout  string.  Another  man  goes  (Hi 
top  of  the  building  where  the  next  fixing  is 
to  be  made,  also  taking  with  him  a  baU  of 
string.  This  string  is  first  ^t  through  be- 
tween these  two  points,  which  is  done  by 
working  the  string  from  each  of  the  fixings, 
and  then  joining  the  two  ends  together  and 
pulling  the  string  up  taut,  when  it  will 
generally  rise  clear  of  everything ;  if  not,  it 
must  bo  manipulated  till  it  does.  In  crossing 
a  street  the  ends  of  the  string  must  first  be 
brought  to  the  house  on  each  side,  and  the 
two  ends  thrown  down  at  the  same  time  into 
the  street,  one  of  the  men  remaining  in  the 
road  to  tie  the  ends  together,  when  the 
string  must  be  quickly  pulled  up  taut. 
After  the  string  has  been  got  through  be- 
tween two  points,  the  man  having  the  coil  of 
wire  ties  one  end  of  the  coil  to  the  string  and 
pays  it  out  to  the  other  man,  who  draws  the 
wire  across,  and  when  he  gets  the  end  makes 
it  fast  to  the  insulator.  The  other  man  then 
proceeds  to  draw  back  the  slack,  after  which 
ne  cuts  the  wire,  draws  it  up  tight  with  the 
draw-vice,  and  makes  it  fast  to  ms  insulator. 
In  the  same  way  the  other  spans  are  run 
until  the  line  is  complete.  If  the  lines  end 
at  each  insulator,  a  small  piece  of  wire  must 
be  soldered  to  the  end  of  each  span,  so  as  to 
bridge  over  the  insulator  and  make  a  good 
connection  right  through.  Each  span  should 
be  erected,  if  possible,  without  joms,  but  if 
joining  is  necessary,  the  joint  must  be  well 
soldered,  which  should  be  done  at  as  low 
a  heat  as  possible  to  avoid  softening  the 
wire. 

Humming  of  Wires. 

A  great  trouble  that  often  arises  with 
suspended  wires  is  the  humming  produced 
in  the  wire  near  its  supports.  This  is  caused 
by  the  wind  passing  across  the  wire  and 
setting  it  in  vibration,  the  support  acting  as 
a  sounding-board.  On  wooden  poles  in  the 
country,  when  the  wind  is  strong,  the  sound 
is  very  loud,  but  it  is  in  town  chiefly  where 
the  greatest  inconvenience  arises.  The  noise 
is  very  disagreeable  to  the  inhabitants  of  the 
house  to  which  the  wire  happens  to  be 
attached,  preventing  many  persons  from 
sleeping  at  all  on  windy  nights.  Unfor- 
tunately, it  is  the  bedrooms  that  are  generally 
nearest  to  the  wire,  and  this,  coupled  with 
the  silence  prevailing  durine  the  night,  in- 
creases what  is  perhaps  hardly  heard  in  the 
day  ten  or  twenty-fold  at  night.  The 
trouble,  however,  can  easily  bo  ^t  over  by 
using  a  little  judgment  in  selecting  a  fixing 
and  by  using  special  supports.  Make  your 
spans  as  short  as  possible,  the  noise  is  always 
worst  on  houses  at  the  end  of  long  spans, 
especially  if  the  spans  are  in  exjrased 
positions.  If  the  chimney,  &c.,  is  an  inter- 
mediate support,  terminate  each  span  on  tiie 
opposite  side  of  the  chimney,  using  separate 
bands  (kept  as  far  away  from  one  another  9J& 
possible)  round  the  chimney  for  each  support, 
and  connect  across  with  guttapercha  covered 
wire.  If  this  is  not  simcient,  bind  round 
the  insulator  or  shackle  a  piece  of  india* 
rubber  about  ^in.  thick,  fastening  the  wire 
outside  tiie  rubber.  The  noise  can  often  be 
stopped  by  clamping  two  strips  of  wood 
about  18in.  long,  2in.  wide,  and  lin.  thick 
on  the  wire  close  by  the  insulator,  the  proper 
distance  of  this  ''  oamper  *'  from  the  support 
being  ascertained  by  sliding  it  along  the 

wire. 

Underground  Wires. 

Where  wires  are  run  underground.  No.  16 
B.W.G-.,  guttapercha  covered,  and  taped  or 
braided,  must  oe  used.  Braided  wire  is  more 
expensive  than  taped ;  but  is  to  be  preferred, 
owing  to  its  not  unravelling  so  easily,  and 
also  because  it  will  draw  better  into  pipes. 
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The  wire  ehoald  have  been  weU  served  with 
Stoekholm  tar,  which  preaerTeB  it  from  dacaf , 
though  it  Bomawbat  lowers  its  iaBulatioQ. 
Bitamen-oovered  wires,  either  taped  or 
bnided,  are  also  coneideraibly  used  for 
undei^round  parposea.  It  ia  cooaiderablj 
more  espensiTa  to  place  t«lephone  wires 
nndeT^Tonsd  than  overhead ;  but  the  nn- 
sighthnaaa  and  dacKer  of  overhead  wires  is 
'  done  awaj  with,  and  the  expense  of  repair- 
ing them  when  broken  by  anowBtorms,  &c. 
Undargroond  wires  eboald  be  laid  in  iron 
pipes,  the  pipes  being  laid  aboat  12in.  below 
tlia  etirfaoe  of  the  sround.  When  the  pipee 
'  HB  being  laid,  a  nalked  wire  ia  drawn  through, 
bv  m«anB  of  which  the  coveied  wires  are 
arterwaide  drawn  in.  A  method  which 
allows  of  the  wirea  beiii^  aooeaaible  at  all 
.parts  is  to  lay  the  wirea  m  amall  oreosoted 
wood  troaghing,  fitted  with  a  loose  lid,  the 
tronghiag  Deing  bnried,  like  the  iron  pipea^ 
12in.  beneath  the  aurfaoe.  Thua,  if  at  any 
time  the  inaolation  of  the  wire  should  break 
down  at  any  point,  the  earth  can  be  re- 
moved from  above  tjie  casing,  and  the  wire 
inspected  at  the  point  where  it  is  believed 
the  fanlt  lies.  With  iron  pipes,  nothing 
oan  be  done  save  pulling  out  the  faulty  wire 
and  drawing  in  a  good  one  by  meana  of  it. 
The  metbod  adopted  by  the  Post  Office  with 
their  underground  wiraa  in  towna  ia  that  of 
iroa  pipes  with  junction- boxes  at  certain 
distsnoea.  TheBepipeearelaidundemeaththe 
'pavemente  and  roads,  and  into  them  ia  drawn 
a  cable  containing  a  number  of  wires.  ^' 
fault  occurs  in  one  or  two  of  the  wirea, 
whole  oable  between  the  two  junctioQ- boxes 
is  drawn  out  and  a  new  cable  drawn  in  by 
meana  of  it,  the  old  cable  being  sent  to  the 
works  for  repairs,  and  when  repaired  is  used 
at  aome  futiue  time. 

If  there  are  many  wires  in  the  same 
or  trooghing,  it  will  be  found  beat  to  i 
separate  relora-wire  for    each  inatrument. 


owing  to  the  trouble  arising  from  induction 
if  an  earth  ia  uaed.  The  method  adopted  by 
the  writer  with  underground  wires  la  to  lay 
them  in  wood  troughing  and  twiat  each  pair 
of  wires  together  throughout  the  entire 
distanoe.  Thia  method  not  only  preventa 
trouble  arising  from  induction,  but  also 
allows  (if  each  pair  is  neatly  laid  aide  by 
aide)  each  circuit  being  readily  identified 
ahould  it  be  necessary  to  l«gt  or  i^iair  the 
~ires  at  any  place. 

The  I-eadtna-ln  Wire*. 

For  the  leading-in  wires  No.  18  B.W.G. 

>pper  wire,  guttapercha  oovered,  to  No.  9 

■.  W.G.,  wound  with  tane  and  wiell  covered 

with  Stockholm    tor,  anould  be  uaed.    In 

Slaoea  not  much  exposed  to  the  weather 
To.  20  to  1 2  may  be  employed ;  but  in  meat 
I  No.  18  will  be  found  Uie  most  durable, 
which  should  also  be  double  taped  if  likely 
to  be  subjected  to  an^  mechanical  strain. 
The  leading-in  wire  is  joined  to  the  line -wire 
dose  to  the  last  shackle  or  insulator,  the  joint 
being  carefully  soldered.  The  wire  is  beat 
brought  into  the  building  through  the 
window  frame,  a  hole  being  bored  in  the 
frame  for  this  purpose,  though  it  there  is  no 
window  near,  other  means  must  be  resorted 
The  leading-in  wire,  before  it  enters  the 
wall  or  window-frame,  ahould  make  a  short 
dip  below  and  then  rise  to  the  hole  where  it 
enters,  oa  ahown  in  Fig.  42,  so  that  rain  may 
down  and  drip  oS  at  the  bend  iitstead  of 
running  into  the  building.  As  thtire  ia  in 
wet  weather  considerable  leakage  from  the 
line  wire  to  earth  by  means  of  the  outside 
covering  of  the  laoding-in  wire  being  wet 
and  forming  a  conducting  film,  a  porcelain 
cup  is  oFten  used  fixed  just  above  the  joint 
between  the  line-wire  and  leading-in  wire. 
rhia,  by  keeping  the  upper  part  of  the  lead- 
ing wire  dry  for  a  apaoe  of  3  or  4in.,  makut 
a  break  in  the  conducting  film,  and  preserves 


the  inaulation  of  iho  line.  In  brin 
wire  down  the  aide  of  a  building,  it 
if  possible,  be  tied  to  the  rain-water 
pipe ;  but  if  neither  of  these  ia  pn 
the  wire  must  be  fixed  bybie  staple 
to  pipe  hooka  driven  into  the  wall 
care  la  necessary  in  driving  these  9 
see  that  the  ataple  is  not  driven  qui 
which  would  injure  the  inaulutio 
wire.  Where  the  wire  passes  over 
of  the  roof  or  the  comer  of  a  chiiun 
a  short  piece  of  the  wire  should  b 
round  where  it  touches  the  brickwoi 
vent  the  insulation  being  frayed  of 
wind  blowing  the  wire  about. 

Inalde  or  Jolnlnr-np  Wlrei 
If  tbe  t«Iephone  inatrument  is 

Elaee  where  the  leading-ia  wire  e 
uilding,  it  is  best  to  oontioue  tl 
percha  wire  right  to  the  inatrumc 
if  the  diatance  is  far,  the  leading 
should  be  stopped  j  oat  inside  the  I 
and  the  contmuation  made  to  thi 
meut  with  less  expensive  and  more 
wire.  For  maide  wiring  plain  gutt 
covered  wires  are  unsuitable,  us 
situationa  the  inaulation  cracks  oft 
The  beet  wire  for  inaide  wiring  ani 
up  the  battery  ia  No.  20  B.W.G 
with  a  layer  of  rubber,  then  doubl' 
oovered  and  paraffined.  This  win 
obtained  in  almost  any  colour  to 
deoDiation ;  but  a  drab  or  neutral  ti 
least  noticeable.  These  wires  ahoul 
along  the  skirting -board  and  up  tn< 
the  wall,  the  wirea  being  fastened  b; 
Never,  however,  place  two  wires  u 
staple,  or  let  two  staples  touch  <inii 
as  if  thia  ia  done  a  short-circuit  i 
oertoin  to  be  caused  aooner  or  lal 
different  wires  should-  be  so  arrt 
alwaya  to  retain  the  aame  poaitioT 
to  one  another,  aa  thia  greatly  t 
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a  fault.  If  the  wifes  aro  likely  to 
rfered  with  they  should  be  either 
so  as  to  be  out  of  reach  or  eUe 
a  woodeu  cusing,  guch  &a  is  used  for 
light  wires.  In  pasaing  from  room 
the  best  plan  is  to  bore  a  hole  in  one 
of  tha  woodwork  above  the  door ;  if 
e  a  number  of  wires  the  holes  being 
1  that  the  wires  retain  their  relative 
to  one  another.  If  there  are  electrio- 
res  in  the  eame  building,  these  must 

oa  far  away  from  as  poaaible.  If 
phone^wires  are  obliged  to  be  put 
9  electric-light  wires,  under  no  cir- 
ices  should  they  run  parallel  to 
owing  to  the  disturbancea  ariaing 
iducbou.      It  is  best  also  to  avoid 

too  near  gas-pipes,  eapeoially  if 
1  only  "compo.  as  in  the  case  of 
g  stnking  the  outbide  wire,  it  is 
o"jump"  from  the  inside  wire  to 
ghbouring  conductor  in  connection 
»  earth,  and  if  thin  took  place  the 
^  would  probably  fuse  the  pipe  and 
o  the  gas.     If  a  joint  haa  to  be  made 

bo  carefully  aoldored  (rosin  being 
a  fiuxj,  after  which  the  joint  must 
ated  with  Chattertou's  compound  or 
uttapercha,  and  wound  with  tape, 
judement  is  necessary  in  seeing  that 
its  do  not  come  in  mconvenieot  or 
tions,  and  also  that  the  most  suitable 
or  the  wire  is  taken. 

h  Wires  and  Bartb  Oonnecttons. 
mportance  of  a    "  good "    earth  is 
tly  underrated  by  many  persons  in 
a  telephone  line,  though  they  are 
careful  when  a  return  wire  is  used  in 


ho  ground  takes  the  place  of  ttio 
rire,  it  is  obviously  very  important 
good  connection  to  the  ground  is 
1  at  both  ends  of  the  lino, 
in  water  pipe  makes  the  boat  earth 
.on ;  but  if  this  is  not  obtajuable,  the 
:re  may  bo  attached  to  the  gas-pipe. 
ist  be  taken,  however,  to  see  that  the 
.pe  ia  really  a  main,  and  not  a  cistern 
,  if  this  latter  is  the  case,  there  will 
bad  earth,"  caused  by  the  break  in 
ty  at  the  ball-cock  in  the  cistern, 
le  gas-pipe  also  connection  must  be 
1  the  street  side  of  the  meter,  owing 
td  load  used  in  the  joints  being  a  bad 
Dr.  If  connection  is  made  on  the 
do,  the  meter  must  bo  bridged  over 
piece  of  wire ;  but  even  this  is  Liable 
tflrtered  with  by  the  gas  inspector. 
,h  wire  should  never  be  conuected  to 
■sition  gas-pipe,  owing  to  its  liability 
fused  should  the  line  be  struck  by 
g.  Should  neither  a  water  nor  gaa- 
obteinable,  a  pump  pipe  leading  to  a 
ikes  a  good  '•  earth  ;  but  if  Siis  ia 
a  had,  au  artificial  earth  must  bo  re- 
).  A  good  artificial  earth  ia  made  as 
—Suspend  5!t.  or  fift  of  sheet-lead 

0  in  the  centre  of  a  hole  about  4ft. 
lien  ram  in  with  ordinary  gas-coke 
lin  Bin.  of  the  surface,  when  fill  ia 
il.      The   earth   wire    must  then  be 

to  the  projecting  end  of  the  lead, 
ould  be  taken  to  obtain  as  moist  a 

1  for  the  hole  as  possible.  Never 
the  earth  wire  on  a  gas-pipe  at  one 
a  water-pipe  at  the  other,  us  perma- 
Tents  are  thereby  often  set  up  which 
»rtain  cases  give  rise  to  noises  in  the 
le.  In  country  places,  where  an 
.  earth  has  often  to  be  resorted  to, 
)uld  be  taken  to  see  that  the  same 
I  is  used  for  the  earth  plate  at  each 
he  same  line.  Yor  instance,  sheot- 
'Uld  not  be  used  at  one  end  and  an 
to  at  the  other,  or  permanent  earth 
i  will  be  the  result. 

le  earth  wire.  No.  IS  B.W.G.  copper 
ittapercha-covered.  taped,  and  tarred, 
is  advised  for  the  leading-ia  wires, 


should  bo  used ;  but  if  this  is  objected  to  on 
the  score  of  economy.  No.  IS  naked  copper 
or  3-18  galvanised  iron  can  bo  employed. 
If  a  naked  wire  is  UiSod,  No.  1«  copper  is  to 
be  preferred,  but  it  is  never  advisable  to  use 
the  cotton -covered  and  paraffined,  such  as 
advised  for  inside  wires,  as,  in  all  probability, 
in  getting  to  tho  wat«r-main  the  wire  has 
to  pass  through  places  where  it  will 
be  liable  to  injury  from  dampness  and 
other  causes.  If  obliged  to  use  paraffin  wire, 
a  short  length  of  stout  wire  should  be 
solderod  to  the  water-pipe,  and  tho  other 
wire  soldered  to  tho  projecting  end.  Care 
must  be  taken  to  see  t^at  a  reallj'  good 
soldered  connectton  is  made  to  the  pipe, 
otherwise  the  joint  soon  oxidises,  and  a  bod 
"  earth  "  is  caused.  If  it  can  be  managed, 
it  is  best  to  let  tho  water  out  of  the  pipe 
while  the  joint  is  being  soldered,  tn  making 
the  connectioD,  the  pipe  must  be  scraped 
clean  with  a  knife  for  the  length  of  about 
3in.,  and  the  cleaned  copper  wire  twisted 
tightly  round  it.  the  joiut  being  soldered 
with  resin  as  a  flux,  though  in  tne  case  of 
gas  -  pipes  it  will  be  necessarv  to  use 
"spirits."  It  is  generally  sufficient  if  the 
stout  earth  wire  starts  from  the  zinc  ot  the 
battery,  the  connection  from  the  zinc  to  the 
instiuuent  being  made  with  the  email  wire 
OS  used  for  inside  wiring. 

{3b  bi  cmtmued.) 


IMPBOVED  LIFTIKO  JACK. 

THE  patented  lifting  juch,  deviiinl  bv  M.  J. 
Cito,  of  Pfitange,  and  M.  I*.  Funck,  of 
Luiembarg,  wbiri  they  have  protected  in  this 
conntry,  is  characterised  eEiaentially  by  tho  fait 
that  in  a  suitable  frame  ia  Bupported  aliltinglever 
having  a  roller  upon  which  m.'t«  the  eccentric  ctim 
of  a  band-lever  placed  in  different  notchea  in  tbe 
frame  according  to  the  height  to  which  tho 
weight  is  to  be  lifted.  A  wedge  ia  adapted  to 
alide  in  a  curved  ilit  formed  in  the  frame.  At 
the  lower  part  of  the  Uttor  ia  provided  a  bent 
locking  iirm  which  is  pivoted  eccentrically  to  the 
fulcrum  of  tho  lifting  lever,  and  olvays  bean 
npoa  u  tongue  arranged  in  the  fork  of  the  lifting 
lever  and  adapted  to  turn  upaa  ila  aiia.  Thu 
weight  is  kept  ruiaed  by  tho  wudge  being  clamped 
between  the  toi^kiag  arm  and  the  frame,  thus 
prevonting  the  back  movement  ot  the  locking 
arm  and  aiao  of  the  lifting  lever.  Fige.  1  and  2 
show  aide  elovutiona  of  the  lifting  jack  or 
apparatus.  Fig.  3  ia  a  pUn  of  the  same.  Fig.  4 
is  an  end  view,  snd  Fig.  S  a  detail  of  the  hiuid- 
lever.  The  lif^g  lever  R  to  be  applied  to  the 
weight  which  ia  to  be  niand,  for  example  a 
Toilvay  rail,  has  its  fulcrum  iu  tho  frame  at  C. 
The  fnime  la  made  of  sheet  atoel  provided  with 
openings.  At  ita  outer  periphery,  which 
ia  approiimntoly  concentric  with  the  fulcrum 
C,  the  said  frasne  has  a  number  ot  notchoit 
wherein  tho  hand -lever  F  i.«  placed.  The 
rear  arm  of  the  lifting  lever  K  is  forked,  and 
carries  at  ita  end  a  roller,  r,  upon  which  acts  the 
eccentric  cam  of  the  hand-levec  F.  This  carries 
a  croaa-piece  (,  which  la  placed  eccentrically  to 
the  cam,  and  can  be  plac«d  below  the  hooks 


formed  by  the  notchea  in  the  frame,  whilat'tho 
cam  iuelf  bears  upon  the  roller  r,  ao  that  bj 
moans  of  tho  hand-lever  and  ita  ecconbrio  eata 
acting  upon  the  roller  of  the  lifting  lever  tho  rail 
or  the  hke  can  be  lifted.  Fur  Iw-Jiiog  the  lifting 
lever  a  wedge,  «,  ia  adapted  to  slide  in  a  cnrvedaht 
or  incision  formed  ia  the  frame.  Bo  that  in  the 
movement  of  the  hand-lever  F  it  can  elide  down 
between  the  frame  and  a  bent  locking  arm,  a, 

Si  voted  at  y,  which  arm  is  carried  upwajrda  by  the 
ark  of  the  lifting  lever  It  and  beora  upon  a 
tongue,  y,  placed  concentrically  with  the  aforesaid 
locmng  arm,  this  tongue  being  fixed  in  the  fork 
of  the  liftiQg  lever  and  arranged  to  turn  upon  ita 
bolt.  The  wedge  c  effects  its  locking  action  in 
auch  a  manner  that  after  the  weight  has  been 
lifted  a  certain  distance  the  hand-lever  F  will  lie 
liberated,  and  that,  by  the  presinro  exerted  by 
the  tongue  q  of  the  lifting  lever  It  unon  the  arm 
:  placed  eccentrically  te  the  fulcrum  C,  the  wedge 
e  IB  clamped  between  thiij  arm  and  tho  frame,  ao 
that  the  weight  ia  under  any  uirctioutaocsa  kept 
at  the  height  to  which  it  has  been  raised.  When 
tho  weight  ia  to  he  raiaod  further  the  pin  (  of  the 
band-lever  F  in  placed  in  a  notch  below  the  sanui, 
and  this  ia  repented  until  the  weight  has  been 
lifted  to  the  desired  height.  After  the  weight 
baa  been  lifted  the  spparatoa  ia  hberated  W 
placing  the  upper  forked  end  of  the  hand-lever  F 
(Fig.  S)  between  the  wedge  c  and  the  lifting 
lever  R  and  then  forcing  the  same  upwards.  In 
Chi^  manner  the  apparatus  ia  get  free  withoot 
alitfting  Che  weight  from  its  position.  At  the 
front  part  of  tho  frame  and  on  the  bottom 
theieof  ie  arranged  a  plate,  a,  ot  any  snitaUe 
dimongiona,  for  the  purpose  of  preventing  the 
apparatus  from  penetruting  too  deep  into  the 
ground. 


DBNISOH'S   SATETY  CUT-OUT. 

rH&  acoompanyine  out  showx  a  a&fety  eut-ont 
for  djnamOH.  It  ia  taken  from  a  photograph 
I  one  of  a  pair  of  nmilar  initrumenta  which  have 
wn  uaed— on  a  counts  ot  WeatoD  dynamoa  in  New 
!avan— far  some  throe  years  paat.  ThearraogS- 
ont  ia  aimpte  enough.  The  two  oataidepoati  wars 
I  aeriee  with  the  ahunt  coila  and  the  field  magneta. 


it  wia  complete: 
natantly  tl 


long  aa  the  ci 
,  __  oourse,   if  for  any  ca 

linilteo  tha  rasohine  would  be ^  ._ 

'      Lch  time  ai 
le  lever  wsa  again  raised.     The  instrumeut  shown 
ai  iuBtalled  by  Ur.  J.  F.  Dcnisou,  and  bos  been 
L  steady  servin. 
The  piotsclive  principle  Involved  ia  nally  •  my 
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, _ne,    and    might    be    adrBntagaoiuIy 

amploTed  on  ttty  nun;  aia  drcnita.  The  object 
of  inch  K  eontrivuice  ia  to  prevent  ooddeota 
happeniiig  from  broken  linw ;  if,  for  example,  a 
line  win  mapi  and  grooodi  Itself  or  falls  across 
aoi>tlMe  ooBductoT,  the  resnit  is  an  enormoiu  nuh 
of  enrrent,  which  in  man;  eases  may  destroy  the 
dynamo  or  prodace  sarioos  results  by  crossing  with 
Sams  imiaceiit  wire  leading  to  a  distant  point.  It 
inch  an  accident  bappeni  where  the  safety  cat-out 
is  nsed,  the  dynamo  will  he  out  oat  hefora  the  fallen 
and  of  tbe  wire  can  strike  the  urannd  or  cross 
another  wire,  amiding  all  dau^  of  damage  to  the 

madiins  or  of  acddent  through  &re  or  £oaki. — 

Ehetrical  World,  N.  Y, 


KtHICSY. 


Mddola  u 


npEE  Friday  eiBniDS  disconna  daring  the  m«et- 
X  inff  of  Uie  Britidi  Association  was  delivered 
by  Mr.  E.  B,  Poulton,  M,A.,  F.B.3.,  who  took  for 
his  subject  *^  Mimicry/*  The  great  principle  of 
mimid ;,  said  Mr.  Poulton,  was  first  anuncratad  by 
Bates  in  ISS2,  as  the  result  ot  hia  observations  in 
the  Vallsy  of  the  Amazon;  it  was  confirmed  and 
B^endsd  bv  Wallace  in  the  Malay  Archipslago  and 
India ;  by  Roland  Turian  in  Sonth  Africa ;  by  Fritz 
JliilbT  1b  Br&za;  "Ov  Belt  in  Nisaiagna ;  and  by 
■"-"-'-  --1  England.  This  great  principle  had 
^hicB  in  the  »lid  framework  of  biological 
uid  was  now  well  known  and  gennally 
, The  object  of  tbe  lecture  was  to  con- 
sider the  relationship  between  mimicry  and  the 
oUinr  uses  of  oolant  in  the  animal  kingdom,  and  to 
d«fote  eqweial  attention  to  any  cases  which  throw 
llriit  npon  the  erolation  of  numetic  resemblance, 
ife  Olastratlaas  naed  were,  aa  tai  as  possible,  now, 
alQioagh  moat  of  them  have  been  described  beton ; 
all  had  been  prepaivd  tpCoiallj  for  this  occasion, 
na  object  of  the  first  and  principal  nsr  of  ooloor 
was  oonoeahnent.  These  ooloun  were,  tfaaiafore. 
called  Cryptic,  including  two  subdivisioDS— (1)  Pro- 
*  uriptid,  when  eonoealmant  is  a  defence  againsi 
"m;  (2)  Anticryptio,  whi     -   ■     - 

JntelUglble  until  w 


tonnded  by  the  leaves  of  the  Zosteni,  which  __ 
always  fra^nSnts ;  white  a  brown  moth  waa  only 
MtidMled  when  placed  among  the  brown  leaves 
irtiiA  it  resembled.  These  were  examples  ot 
«yvtia  oi^Dn.  Anticnptie  coloors  were  i 
tnited  by  a  Brazilian  Aog,  which  bnries  itself 
•iBMt  eotnpletaly  in  the  earth,  so  that  its  prey 
appnaoh  without  suspicion.  Cocceatment  might 
■bo  be  effected  by  tbe  use  ot  foreign  objects,  and 
•zamplea  of  such  alloiiiTptic  colours  might  be  seen 
in  canain  amall  Eagliab  crabs  which  deck  tli 
•elves  in  pieces  of  seaweed.    Mimicry  was  ch 

related  to  this  divLsioD  of  thesnbject,  bat  diff( , 

becaoTC  the  animal  resembled  somsthlng  whi(ji 
was  repdgnant  or  dangerous  to  its  foes,  or 
which  attracted  its  prey,  rather  than  an  object 
which  was  of  no  intOTest  to  either.  Miiniary 
WM  therefore  deferred  onttl  after  tbe  descrip- 
tion of  the  colours  which  served  as  models 
for  it.  The  second  great  ose  ot  colour  was  to  act 
as  a  dgnal  or  warning  (sematic  oolouis] ;  repelling 
fflifirsiss  by  the  indication  ot  somethiDg  anpfeasBn* 
or  dangerous  (aposematic  or  warning  colours)  ;  o: 
signalling  to  other  individuals  ot  the  same  q)ecies 
Mw'sHng  them  to  eaoapa  from  dango'  (episemBtic  ol 
laooonitioa  colours).  Aposematie  eobnm  were 
illat&ated  by  the  conspicaouB  black  and  white 
Aonks,  wlUi  their  well  -  known  i 
properties,  by  the  oonspicaous  appearanc 
oarfain  anpalatable  moths,  and  by  an  inedible 
"   which  has  been  recently  (howTi  by  Porch- 


ohrnalis  w 
Iniski  to  p< 


matic  colours  wen  illustrated  by  the  white  tail  of 
the  rabbit  acting  as  a  beacon  to  those  behind. 
There  are  also  very  interesting  alloeematic  colours, 
in  which  the  oonspieaong  appearance  and  special 
defence  of  acme  other  animal  was  made  use  of. 
Thus  many  Crustacea  associated  with  themaelvea 
other  animala,  soch  aa  aea-anemonea,  sponges,  and 
ascidiana,  which  ware  avoided  by  the  enemies  of 
the  former,  and  there  were  even  two  apeciea  of 
oraba  which  invariably  held  a  aea-anemone  in  each 
claw.  Mimicry,  the  third  use  of  colour,  in  reality 
closely  related  to  tbe  first  use  already  described, 
might  ba  defined  as  false  warning  and  signalling 
ooloars  (pseado-sematic),  repeiling  enemies  by  the 
deceptive  suggestion  of  sometbing  unpleasant  or 
daoSMOut  (pseudapo-aematic),  or  attmctini;  prey 
by  tna  daoeptive  appearance  ot  something  attractive 
to  tham  <pseudebi-aematic).  To  illustrate  paeu- 
daptk-  sematio  coloars  (protective  mimicry)  there 
were  eihibitsd  numerous  Indian  and  some 
African  butterflies,  which  closely  resembled 
other  species  possessing  a  nauseous  taste  and 
ooDSpicnons   appasrance.     The  instaDoes   selected 


KKHes; 
flymgm 


Bj ;  (2)  male  and  female  different,  and  respectively 
mimicking  the  oorresponding  sexes  of  the  naoaeoua 
* —  (3)  male  aud  female  mimicking  different 
(i)  the  female  exposed  to  mote  dangers  and 
ore  slowly  is  mimetic,  while  the  male  is  not ; 
mimetic   females  resemble  two  or  more 

species ;  (6)  when  a  apeciea  ia  mimetic  on 

a  contineatal  area,  a  cloaely  allied  species  is 
frequentlynon-mimetjo  on  some  adjacent  island;  (7) 
oases  inwhich  the  mimiory  is  imperfect  and  probably 
recent,  the  resemblance  being  in  the  direction  of  the 
type  of  some  group  ot  aauaeous  butterflies  rather 
than  a  faithfuTcopy  of  any  single  species.  Itecent 
work  also  threw  light  upon  the  history  ot  mimicry. 
Many  motba  had  tranapareut,  ecaleless  winga,  and 
thus  resenble  stinging  wasps,  hornets,  &c.  It  had 
been  shown  that  the  scales  thinly  covered  the  trans- 
parent part  when  tbe  insect  freably  emerged  from 
the  chiyasJiB,  but  that  they  were  shaken  off  during 
the  Brst  flight.  This  loss  was  shown  to  be  dne  to 
the  rudimentary  etolk  at  the  base  of  the  scale  and 
the  mdimentary  socket  in  which  it  fitted.  When 
the  mimetia  reaemblance  (for  example,  to  a  hornet) 


was  very  perfect  and  detailed,  the  acalee  ' 
were  lost  were  extremely  dwmerata  in  : 
but  when  it  waa  less  perteo^  they  re' 
a  mors  normal  and  complex  ibape.  Curi 
enough,  the  degradation  of  tha  scales  ws 
att«^ed  by  any  diminution  in  size,  bat  i 
the  reverse.  Pseudepi-seniatic  colours  (aggr 
mimicrv^  wi      '  --'---  •■-- 

ooloui^like^e  latter,  eo  tnat  tni^  oouia  api 
with  impunilj.  lliB  examples  of  "  alluring  c 
ing"  were  also  placed  under  this  head,  and 
Qluatrated  by  a  lizard  with  [Hnk  flower-like 
tures  at  the  comers  of  the  mouth,  probablv  . 
to  attract  insects ;  by  a  freeh-wa&r  t  ' 
opens  its  mouth  and 
which  look  like  wort 
and  by  the  lures  ot  v 


t  two   flls 

^ ._  certain  doep-aea 

and  allure  the  prey  into  close  proximity 
mouth.  The  loctorer  said  it  was  very  infei 
to  observe  that  even  the  foroga  objecta  com 
Hsociated  with  a  mimicked  aiMwie*  aught  b«  ' 
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ippearance  o(  the  miiaickar,  an  siBiopIs  of 
eud-allu-ienintiF  colours  beitj^  ASjrdeJ  Ij;  B 
American  ioBocl,  which  had  Iwan  ibown  by 

.  L.  Sdnter  to  leiemble  a  commoa  leaN 
g  uit,  together  irith  the  loot  itaelf.  The 
7tM  represented  by  the  Ihin,  green  body  of 
flct.  which  fornu  a  jagged  liafl  along  the 
ommg  to  A  ihani  edge  ai  thin  aa  a  loaf.  It 
(pivned   by   tba    lecturer    that   epi^nmic 

are  thoH  diapla^ed  ia  courtahip.  As  m  tlie 
innoDi  of  the  eubject,  foreign  objects  might 
tayedMwBll  aa  perBonal  aclornmeota ;  Dm! 


SPIHSIRO    TOPS. 

•  SatnrdAy  eiening  iectore  to  the  worUog 
luan,  which  is  auiiually  deUvered  dtiring 
■ting  ot  Ifafl  Britirh  Anociatinii,  wu  on 
■BC  TcfM,"  a  inbjact  which  FroL  Pmij, 


preliminary  ri 


Li  eiptanntion  of  a 


objects,    KDia  eel   iu   motian  by  the  haui 
otherB,  including  tope  and  gyroatata,  >et 
rapid  rotation  by  meaui  of  nu  electro  mote 
object  of  tbe    lecture    wu   to   show   that   all  the 
probtemJ  raised  by  these  spinning  objects  had  tbeii 

analogy  in  the  rotation  oi  tbe  earth,  and 

fact  that  the  earth  is  a  spiuuing  top  is  a  gi 

jirobable  that  terrestriiLl  magnetism  was  altogether 
due  to  it.  The  lecturer  said  that  if  more  attention 
were  paid  to  the  spinning  of  tops  much  greater 
ad<anc»  would  be  made  iu  mechanical  i 
and  in  industrial  inreation ;  geologists 
make  so  mauy  mistakes  of  milUons  of  yean  in  theii 
calculations;  we  should  all  bavo  a  much  better 
knowledge  of  astronomy,  of  light,  of  magnetism,  and 
of  electro- magnetic  Bubjeob'.  The  lecturer  Erst  of 
all  illustrated  the  r/iiiui -rigidi^  that  rapid  rotation 
givstoaBexibleorfluidbody.  Athinsheetotpaper 
ainuaad  the  ligidi^  ol  a  board.    A  chain  ndaaied 


A  fly-wheel 


fiura  a  hull  colled  lilie  a  solid  » 
inclosed,  in  a  hiais  box  vras  made  b 
rapidly  and  the  box  did  not  tumble  down,  but 
maif stained  a  vertical  position,  and  ofTered  resistance 
to  any  attempt  to  turn  it  round.  If  it  were  tilted 
it  turned  with  what  is  called  a  prccesaiooal  motieii: 
and  the  oature  of  tliis  motion  was  fully  eiplainod 
and  illustraled.  Erery  spinniug  body  resiaUmora 
or  less  a  change  of  diiectloo  of  its  apinulDg  aiii. 
Rotating  machiues  on  hoard  ship  olipr  greater 
resistance  to  pitching  and  rolling.  A  Icip  thrown 
up  would  fall  down  anyhow,  thrown  up  ipuiaiDg 
there  was  no  doubt  how  it  wonld  come  down, 
because  tbo  spinning  axis  keep!  parallel  to  itaelf. 
The  fall  of  a  bianuit  or  of  a  bat  was  e<}ually  con- 
trolled by  throwing  either  with  a  spinning  motion. 

were  rifled.  It  was  this  which  eiplaiDcd  the  tea's  of 
jugglers  with  bate,  boops,  plates,  umbrellas,  knivas. 
To  oiplain  some  curious  motions  of  Bpinning 
bodies  the  effect  of  the  proseure  cl  air  and  of 
water  was  illuetrated.  It  made  a  projectile  tom 
itself  broadside  to  the  air.  A  disc  of  cardboard 
ilropped  edgewise  soon  set  itself  broadside,  as  did 
the  silver  coins  thrown  into  tbe  water  at  Aden  for 
the  diriiig  boys.  If  artillerymen  did  not  under- 
stand  this  the  windage  of  a  ptojectile  would  give 
them  trouble.  Al!  that  sppeureil  incomprehensihle 
io  tbe  curious  motions  otlbe  gj-rostat  under  varioui 
conditions  teat  its  mystery  whcu  the  niotincs  were 
regarded  as  rotation  about  various  aiee ;  and  thii 
was  tbe  ter  to  the  explanation  of  what  waa 
The  apphcatioa  c  ~ 
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furtlier  illustrated  by  large  diagrams  and  by  the 
wobhting  motion  cammunicat(,d  by  the  hand  to 
i-ibjccts  with  three  aiea.  which,  spun  Hrst  on  the 
shortest  aiis,  would  o£  themselves  rise  to  spin  on 
tbo  lougest  axis.  A  circular  chain  hanging  ver- 
licjllyfromtt  cord  whi'n  made  to  revolve  rapidly 
Unit  wob!>l«).  and  ultimately  became  a  horiaantal 
ring.  Explaining  the  effect  ot  the  earth's  preoes- 
sioual  movement,  he  said  that  in  about  13,000 
years  the  Jforlli  Tole  would  bo  turned  away  from 
tbe  sun,  and  the  northern  hemisphere  would  be 
much  warmer  in  summer  and  much  colder  in  winter. 
Tbe  axis  of  the  earth  described  a  wavy  circle  onoe 
iu  2-i,^M  years.  In  dealing  with  tbe  questioa 
whether  the  earth  was  a  shell  tilled  with  Buid,  the 
profeaeor  gave  a  vibratory  motion  to  vessels  con- 
taining Kspectively  sand,  treacle,  oil,  and  water. 
A  boiled  egg  hud  a  slower  oscillation  than  an  un- 
boiled on-;.  When  tbo  two  eggs  were  rolled  the 
unboiled  one  stopped  sooner  than  tbo  boiled  one. 
The  liquitl  inside  went  on  moviug  and  reoeired  the 
motion  of  the  shell  after  it  had  been  stopped  by  the 
liuger.  It  was  easy  to  spin  a  boiled  egg.  bat  Dot  an 
unboiled  one.  If  ontrthey  had  studied  the  sinnniag 
ot  tops,  Bulwer  Lytlon's  "Coming  Baca,"  who 
lived  undergconud,  ought  lo  have  been  able  to  proTO, 
Qnt,  that  they  were  hviii^  inside  a  rotating  body, 
and  the  rate  of  the  rotation  ;  secondly,  the  direc- 
tion of  the  true  nortb  ;  and,  thirdly,  their  latitude. 
Prof.  Perry  frequently  introduced  the  name  of  Sir 
William  Thomson  as  his  instructor  iu  this  subject, 
about  which  this  lecture  might  be  said  to  be  the 
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lected  publics' 


THIS  apparatus  is  shown  in  Figs.  1  and  S.    For 
description,  see  Jlrparl  ot  tbe  Proceedings  of  the 
Royal  Microscopical  Society,  EsoLiaH  Usaaunc, 


ly  the  ten  years  1879-30  there  was  a  fall  in  the 
nomboc  of  erst-olass  passengers  in  the  Unilsd  King- 
dom from  33.000,000  to  30,lWO,000  ;  and  the  number 
of  second-class  psssenRera  from  63.131,000  to 
62,878,000,  a  total  decline  of  about  10,000,000; 
while  the  third-claw  passaugers  inorenaed  by  Uu 
enormous  number  of  :i22, 000,000. 

It  ie  stated  that  Eraslus  W jman's  plan  for  con- 
structing a  double-line  railway  tuunel  under  New 
York  bay,  between  Itosebank  on  Stalen  Island  and 
Bay  Ridge  in  Brooklyn,  is  favoured  by  New  York 
capitalist*  and  railway  men.  The  entire  cost  is 
estimated  at  i!l, 200,000.  Mr.  Wimen  is  quoted  as 
saying  that  the  trannportatiou  of  coal  alone  would 
make  the  investment  a  paying  one. 

"  Namea  We  Love  and  Plaoea  We  Know." 
— Tlie  amateur  photographer  is  rii  rrid,  net  every- 
where nowadays,  and  to  good  purpose.  Menera. 
Ilaiell.  Watson,  and  Tiney,  Limited,  have  just 
provided  him  with  a  delightful  and  deiirahle  field 
for  the  displey  of  his  talent  by  the  issue  of  a  blrth- 
doy  textbook  of  literary  gems  under  the  above 
title,  with  pages  left  Tacont  for  the  inaertiou  crt 
local  photographE.  Thus  may  be  gathered  together 
autographs  and  pictures  round  whidi,  in  the  doyi 
to  come,  may  duster  sweet  memories  and  tender 
regrets  that  shall  invest  the  volume  with  as 
iaeffablB  cbium. 
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BEraSH  ASSOCUTION. 


THE    ADDBE8S    IN    HATHEXATICS 

AHD  FH7SICS. 
rpUB  kddnaa  In  Section  A  wu  dfllivarsd  bv 
X  Mr.  J.  W.  L.  OUUhar,  D.So.,  F.B.8.,  ■' 
pmiteit,  wbo  refamd  to  the  wide  range  of 
jeota  oompiehended  within  ita  Kope.  The  field 
—'—■'-' ^om  the  most  «t»ct  of  all  knowledge,  the 
t  nQmbOTf   qiuntiCy,  and   poeitioQ,   to 

. jf  inqniiy  m  whioh  tlie  progrew  bod  been 

■o  ilight  that  they  atill  consisted  of  little  more  than 

__ii_.^ 1  _t____j  •--(,_    It  was  nntortaiiate 

m  subject  ihould  be  at 

ns,  not  only  of  tboee  dealt  with  by  that 
seotiOD,  bat  even  of  tbe  still  greater  range  ooveied 
1^  Uie  AaacMiIatloii.  He  would  endearaar,  boweTar, 
to  oonflne  binuelf  to  a  few  general  eonadeiationi 
rslating  to  pore  msthMsalisa.  B7  poremathemalia 
ha  did  not  mean  the  ordlnaij  procesae*  of  algebra, 
diffennUal  and  integral  caloolaSf  to.,  which  aveir 

ham  at  his  ooDmud.  Ha  retened  to  the  absbaot 
■olaneea  which  did  not  rest  apon  eiparimant  in  the 
ordinary  nose  of  the  term,  their  fnndamental  piin- 
oiplea  being  derived  from  observations  so  simple  as 
to  ba  nuns  or  less  axiomatic.  To  that  class  belonged 
the  thaoriea  of  magnitude  and  position,  the  former 
including  all  that  lelatod  to  quantity,  whether  dis- 
— 1. — 1. ^   jjj^  y^g  latter  indndiag  all 


The  SI 


■ugnitnde  wasalone  a  vast  region,  containing  many 
b«Mitifnl  and  eitenaive  matheniatioal  theories. 
Aatoog  Iha  aat»  Important  might  be  mentioned 
tha  theocias  of  double  and  of  miutiple  periodicity, 
tt»  ti««tm«ot  of  tnneUons  of  eomplez  TarlaUea, 
tbtt  tauttformation  of  algebraical  nnnuHfnna 
(nodsni  algebra),  and  the  hlgbai 
M  alMbraical   and  differential  egnatic 

tfagnfthed    bom    their  mere   sofation.     _.    

Uiat  kind  of  adantiflo   exploration  which  fasd- 


and  npon  nrhich  his  best  work  was  most  profitably 
^MDt.  He  did  not  wish  to  nndenntimate  the 
importanoe  of  snoh  a  subject  as  finite  diSerenoes, 
in  which  a  nomber  of  distinitt  problems  ware  treated 
with  more  or  leas  sacoesa  by  inteiesting  methodB 
j^MOiaUT  adapted  to  their  solution.  Nor  would  he 
-"'  -'-  —  'ervalue  the  intomat  of  tboss  branches 
Hi  which  we  owed  to  the  mathematical 

J  of   pbysioal   inqoiry.     Bat   it  alwayt 

imamdto  him  that  there  was  a  oertainperteotiDD, 
taa  also  a  certain  luxuriance  and  exuberance,  in 
the  jma  Mdanoes  which  had  resulted  from  the 
nnaioed,  and,  be  might  almost  say.  Inspired  genius 
of  tha  greateat  malfaaoiatidans  which  was  oon- 
qiiaiOBi&  ahseot  from  most  of  the  invest' 
wUoh  had  had  their  origin  in  tha  attempt 
the  w«Hiona  required  ^or  research  in  tue  less 
abatiai^  bcIhuisl  Faaaing  to  the  oonuderatiou  of 
■  itself -that  was  to  say,  of  the 
I,  which  could  only  be  conquered 


the  mathematical  tripos.  In  conclusion,  he  referred 
in  some  detail  to  one  special  subject— the  theorv  of 
numbers.    It  was  much  to  be  regretted 


so  little  cultivated  in  this  country, 
pordon  of  it  should  aver  have  been  indaded  in  ao 
ordinarv  oonrae  of  mathematical  study.  Th« 
ohaptart  in  the  books  upon  algebra  which  bore  tht. 
title  "Theory  of  Numbers"  gave  a  misleading  idea. 
of  the  natore  of  the  subject,  Uw  lesolt*  there  given 
being  mainly  introduoiory  lemmaa  of  the  nm|Jest 
kindT  llie  theory  had  notmng  to  do  with  arithmetic 
in  the  ord  nary  aeose  of  the  word,  or  numerical 
tAbles,  or  the  representation  of  nombars  by  figures 
in  the  decimal  uslam  or  otherwise.  Many  of  the 
greatest  masters  of  the  mathematical 
Brstattr 


ybj  problem! 


cal  inqoiry   ,  , 

rslating  to  numbers,  and  no  one  oould  glanoe  at 
p«dodiaaIs  of  the  preeant  day  whioh  Mnteii — 
queatione  for  aclntion  without  notidog  how  ringnlai 
a  charm  such  proUems  still  ooutinned  to  exert. 
This  interest  in  nnmbera  seemed  implanted  in  the 
human  ndnd,  and  It  was  a  pity  that  it  ihouId  not 
have  freer  scope  in  this  country.  It  waa  exbemely 
desirable  that  aome  portion  of  the  theory  ahould  be 
included  in  the  onflnary  coarse  of  mathematical 
'nstructioD  at  onr  Univeraties.  He  hoped  that  the 
ipathy  of  so  many  yeu*  might  lead  to  a  splendid 
iwakening  in  Uiis  country,  and  that  our  par^ 
legtect  of  this  moat  beanttfnl  thaorf  might  t 
Ltoned  for  in  the  futoie  bj  special  devotion  an 
appreciation. 

THK  ADDBES8  IH  CHEHIBTST, 

The  address  in  Ssctfon  B  was  dslivered  by 
Prof.  T.  B.  Thorpe,  B.80.,  Ph.D.,  F.B.S.,  who 
referred  at  length  to  the  labours  ot  Priestley, 
especially  noticing  ths  history  or  renews  of  them 
given  by  M.  Barthelot,  perintaal  saoretary  of  tha 
SSrench  A.cademy,Inhis"I>aB£volntionChimiqne," 
reoently  published.  He  said  that  Leeds  had  a 
notable  aseooiatloii  with   -■■—=-'—   -'  -^'-■-  -■-- 

was  justly  proud.    In  Sep _. ...  _  . 

Priestley  took  up  his  abode  in  the  town.    '. 
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and  coined  by _ 

ficoltnot  to  feel  somewhat  appalled  by  the' 

defolopmsBt  they  had  reoeived  in  the  last  fiO  years. 
Themaaaof  investigation,  as  measured  by  pages  in 
^aosaotloDI  and  Joumala,  which  was  annually 
added  to  ttie  literature  of  the  subject  waa  so 
t  that  It  was  feat  beooming  bewilderiag  from 
nugnituda  and  tha  extraordinary 
I  which  many  special  lines  of  atudy 
oazried.  To  those  who  believed  that 
sd  for  the  sake  of  ita  appUoa- 
tlw*  to  the  oonorete  sciences,  it  must  Indeea  seem 
Ikat  It  had  long  since  run  wild,  and  expanded 
itsaU  into  a  Uioueand  nselesa  extranwanoea. 
U  SBSBiBd  to  him  that  If  the  extension  of  the  pure 
soince)  could  only  be  justified  by  the  value  of  &aii 
applloations,  it  was  very  doubtful  whether  a  satis- 
faobory  plea  for  any  further  developments  oould  be 
sostaineo.  It  woe  daily  becoming  more  and  more 
difficult  for  a  mathematician  Co  keep  him  self 
aoqnainted,  even  in  a  general  way.  with  the  pro- 
giem  ol  any  ot  the  branches  of  mathematios  except 
thoae  whlti  form  the  field  ot  his  own  labours.  He 
believed,  however,  that  the  inoreasing  extant  of  the 
tanitery  of  mathcmatica  would  always  be  counter- 
aotad  by  increased  faoilitiea  in  the  means  of  oom- 
mnniottloii.  Although  it  might  not  be  possible  to 
oootemplate  the  actual  position  of  pure  mathsmatica 
In  this  country  with  aay  great  amount  ot  entbnsiBsm , 
we  might  yet  feel  some  satisfaction  In  refleeting 
that  there  was  more  cause  tor  oongratnlation  at 
preaeot  than  there  had  been  at  any  tmie  In  the  last 
in  years,  and  that  we  were  far  removed  from  the 
state  of  affain  which  existed  before  the  days  of 
Oayl^  and  Sylvester.  He  certainly  should  not  wiah, 
even  it  it  were  poaeible,  to  obtain  more  reoruits  for 
tte  pure  sdanoss  at  tha  expanse  ot  tbe  apphed.  nor 
did  he  desire  to  see  the  system  of  initmcbon  which 
had  found  favour  In  this  country  so  modified  that 
pure  mathamatica  could  be  earned  on  by  narrow 
ifeeisliata  Every  person  vho  proposed  to 
aogage  in  mathematical  research  shoold  be  equipped 
at  Mrtinc  upon  his  career  with  some  knowbdga  of 
■t  least  aU  the  subjeots  Indaded  in  tha  first  part  of 


was  justly  proud.  In  September.  1TS7,  Dr.  Joaeph 
""-"'--  '™k  np  his  abode  in  the  town.    Hewa* 

.  ctothdreaaar,  and  wia  bom  at  Field- 
head,  six  mQea  from  Leeds.  He  wae  trained  for 
the  ministry,  and  became  mlnistei  ot  Mill  Hill 
Chapel,  Tioens  Uving  near  a  brewery,  he  stndied 
the  propertiss  of  "fl^d  air"  or   carbonic  add, 

'  ich  is  farmed  ia  the  proeee*  ot  termcmtation, 
BDii  was  at  that  time  the  only  gas  whose  eepuate 
and  independent  ezistanoa  lud  been  definitely 
eetabliahed.  From  tha  happy  acddeot  ot  his  loca- 
tion sprang  the  eitraordlnarf ,  ■uaeassion  of  dla- 
ooveriea  which  earned  for  hun  the  title  of  the 
Father  of  Pneumatio  Chemistry,  and  whUl  were 
destined  to  completely  ohangetheaspect  of  chemical 
theory  and  to  give  it  a  new  and  unexpected  de- 
velopment. There  had  been  a  dispositioo  to  obecuie 
his  true  relation  to  the  marvellous  development  of 
chemical  sdenoe  which  made  the  close  of  ths  last 
century  memorable.  M.  Berthelot,  the  Perpetual 
Secretaiy  of  the  French  Academy,  had  publiihed  a 
remarkable  book,  "La  K^volubon  Chunique,"  in 
which  be  claimed  for  Lavoisier  a  participation  in 
disooverias  which  were  counted  among  the  chief 
■ciantific  glories  of  this  country.  One  need  not  be 
unduly  influeoced  by  the  "bias  of  patriotiem" 
in  asking   how   far   these  claims    ooald    be    sub- 


podtioa  in  relatioi 
dieooveiy  of  oiygeu  gas,  and  the  dstennination  ot 
" ■ nature  ot  water.  Ths  subatanoe 


is  well  known,  he  obtained  it  bj  the  sotion  of  beat 
upon  the  red  oxide  of  mercury.  In  Prieallay's 
sooount  ot  tha  origin  of  his  disoovery  Bsrtbetot  eeee 
the  evidence  of  empirical  work.  Priestley,  be  said, 
drew  no  geaeral  coucliudona  from  his  beautiful  dis- 


opposed  tc 


iphoation  thus  oonveysd 
real  spirit  ot  Priestley's  work.  He 
t  was  always  his  endeavour,  after 
maams  Bxponments,  to  generalise  the  ooucluidons 
to  be  drawn  tnim  them.  The  fact  that  Priestley 
was  the  first  to  consdonsly  isolate  oxygen  was  not 
contested  ;  but  U.  Berthelot  demands  tut  Lavoisier 
be  regarded  as  an  independent  discoverer  of  tbs  gas. 
He  further  asserts  that  LavoiHer  was  the  first  to 
teoognise  the  true  cbai«oter  of  air,  and  believes  it 
protuble  that  he  would  have  succeeded  in  Isolating 
Ita  Doostituents  It  the  path  of  inquiry  had  been  left 
lo  him  alaae.  But  there  waa  nothing  to  show  that 
Lavoiaer  had  made  any  advance  beyond  the  posi- 
tion ot  Hooke  and  Uayow,  The  chemists  ot  the 
X7th  oBntury  understood  the  true  nature  of  com- 
luch  batter  than  their  brethren  of 


tbe  last  quarter  of  the  ISth  oentu^. 
closely  Lavoliiar's  claims  in  the  lisht  of  M.  Berthe- 
lot's  book,  it  was  difBonlt  to  assign  Impartially  to 
each  person  hie  share  In  a  ropid  suooession  of  dis- 
ooveriee  between  Lavoisier's  ttiet  laemoir  "  On  the 
Caldoation  of  Tin"  In  1774,  and  ita  revised  and 
comjpleted  form   in   ITTT.     LavoUsr  was  aware 


of  Priestley's  great  diacovery  of  oxygen  and 
ot  his  previous  work  on  the  other  oouatituaDt 
ot  air,  but  he  made  no  allusion  to  eith*. 
Yet  he  must  have  been  infiuenced  by  tl|e  work 
beoauae  the  full  and  clear  recognition  ot  the  non- 
elemeutary  nature  of  air  which  he  eventually  made 

Lavoiuer  after  that  ot  Easter,  1775,  was  the  claim 
tor  participation  in  the  disoovery  more  than  Im- 
plied :  and  it  waa  explicitly  made  for  the  first  time 
m  1782,  when  ha  wrote  :  "  It  will  ba  remembered 
that  in  1 776  1  annonoced  Uia  disoovery  which  I  had 
made  some  months  before  with  U.  Trudaine  in  the 
laboratory  at  Mootigny  of  a  new  Mnd  of  air  up  to 
then  absolutely  unknown,  and  which  we  obtamod 
by  the  reduction  of  mercnriui  predpilatua  per  m. 
This  air,  which  Mr.  Priestley  discovered  at  ngj 
nearly  the  same  time  as  I,  and  1  ttelieve  even 
before  me,  and  which  ha  had  procured  mainly  fmiB 
tha  combination  ot  minium  and  ot  several  othci 
substancee  with  nitric  acid,  has  been  named  by  him 
dephlogisticated  air."  In  another  treatise  ths 
claim  was  again  made  in  these  words  :  "  This  sit 
which  Mr.  Pnestiey,  Mr.  Scheele,  and  I  discovcnd 
at  about  the  same  time."  There  was  no  qoeslicia 
that  Lavoisier  knew  ot  the  existenM  of  oiygsn 
months  before  he  made  the  aipariment  with  Iha 
buimng-glsss,  because  Prieetlay  bad  already  told 
him  of  it.  Having  become  the  librarian  and 
litora^  oompauiou  of  Lord  Shalbume  In  Octobat, 
1774,  he  had  visited  Paris  and  had  been  the  guestel 
Lavoisier,  at  whose  table  he  mentioned  the  dis- 
oovBiT,  at  which  the  company,  inolnding  the  host 
and  his  wife,  expressed  great  surprise.  Ha  alse 
got  an  ounoe  ot  marcuriua  caldnatus  prepared  bf 
Sir.  Cadet,  and  frequently  mentioned \ia  aorpiise 
at  the  kind  ot  air  which  he  had  got  from  It  to  M. 
Lavoisiai,  M.  le  Bo;r,  and  several  othera.  FurtiW 
evidence  that  Lavoiaier  was  not  the  true  and  first 
discoverer  of  oxygen,  and  that  he  had  no  claim  to 
be  regarded  as  a  later  and  Independent  die- 
ooverer,  was  supplied  by  M.  Berthdot's  ana- 
Ivsis  of  the  laboratory  Jouruala  of  LavoUv. 
The  memoir  hg  Caveudlah  waa  publisbed  in  17T4, 
and  b^ore  It  was  struck  off  an  addition  waa  male 
recording  the  oommonication  by  a  "bisaid"  to 
Lavoiaier  and  his  repetition  of  the  experiment.  A 
refeieDoe  to  the  manuscripla  in  the  aichivee  of  ths 
Boyal  Sodaty  showed  that  this  addition  waa  in  Oa 
haodsrritiag  of  Btagden.  Lavoisier's  later  maeMitr 
-uitioned  tha  preaenoe  of  Mr.  Blagdtta,  wbe 
informed  us  that  Mr.  Cavendish  had  already 
tried,  in  Loudon,  to  bum  lufiammable  air  in  elossa 
veasela,  and  that  he  obtained  a  very  seasibl* 
quantity  of  water."  Thereupon  Blagden  wrote  i 
oamtivB  of  tha  tacts  to  the  Chemitehe  Annalm, 
in  which  he  stated  that  Lavoisier  had  coueaalsd 
oart  ot  tho  truth,  which  was  that  days  before  eba 
ana]  experiment  he  had  been  told  ot  thoaa  ot 
Cavendish,  and  that  the  water  obtained  waa  not  a 
lenaible  quantity,  but  was  equal  to  the  wel^t  of 
the  two  airs  added  together.  Blagden  also  told  him 
ol  the  oonclumona  ot  Cavendish  and  Watt,  thll 
>ter,  aod  aot  an  acid  or  any  other  aubatanoe,  ansa 
jm  the  combination  ol  the  two  airs.  Blagdm 
concluded  that  Lavoiaier  "  was  induced  to  institnls 
again  such  experiments  solely  by  the  aceonnt  be 
reodved  from  me  ot  our  English  exparimsnta ;  aad 
he  really  disoovered  nothing  but  wbat  had  befol* 

1  England,"    TotUt 

Lavoilier  made  no  reply,  and  £e  Academkiass 
offered  no  explanation  ;  and  this  letter  was  ignorsd 
by  M.  Bertii^ot. 

Tha  President  ot  the  sectiou  h»viag  gons  over  tha 
different  points  of  the  evidenoe,  concluded  by 
saying : — It  would  be  heaping  Ossa  on  PeUon  to 
adduce  turthar  evidence  from  letters  of  ths  timeol 
what  Lavoisier's  contemporariaa  thought  of  Ui 
claims.  De  morttiit  nil  nin  bonuin.  Iwouldnuub 
more  willingly  have  dwelt  upon  the  virtues  of  . 
Lavoiaier,  and  have  let  his  taulta  lie  gently  on  him  1   , 

public  answer  toM.  Bwtbelot's  boo^ 
^  could  that  answer  ba  more  fitting  ^ 

this  town,  which  saw  the  dawn  at 
it  of  which  these  grand  disooTerial  ' 
y  be  that  much  ot  what  I  have  had  tt  \ 
Lce-told  tale  to  many  of  yon.  I  tnri 
no  apology  on  that  aocount.  Tlia 
ancestors  is  in  our  keeping,  and  ve  . 
should  be  unworthy  of  our  heritage  and  false  to  ow  i 
'"  re  alow  to  resent  or  slack  to  npel  sir 

}  them  ot  that  glory  whidl  la  th^ 
just  right  and  our  proud  boast. 

THS  ADDBESB  ZH  OlOLOaT. 

The  addreea  in  Section  C  was  delivered  bfttl 
PiesideDt,  Mr.  A.  H.  Qresi,  F.B.8.,  profsasoid 
geology  in  the  Uuiveraity  of  Oxford,  who  staMd 
that  nearly  all  hia  time  during  the  last  Bttaan  yaw 
i.,j  i —  /-!.._  —  ;_  . — 1.: —  Tiitx  had  leaUa 
value  of  geology  SI 
it,  and  how  its  study  or" 


given  than  ii 


a   gathering,  where  several   ot  the   best  Bi 
ga^oglsts  wanpraaent,  theqnestioaol  AeM 
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olinute  WM  nndar  dljcoanon.  Tbe 
whioh  f  Dnnd  moat  f  aTOor  wu  ■  chann 
ion  of  tha  >xii  of  rotatioi]  irithia  the 

and  that,  it  waa  inggeatad,  might  have 
it  about  by  the  uphasTa]  of  great  bodies 
al  Bad  moDntaluDm  land  when  none 
,  aod  auacaampaunngdepraMiiiiiotthe 
UaaDt*  or  puta  of  them.  That  looh  a 
n  ol  tha  heavier  matnul  of  the  earth 
:  in  •ome  ^tUng  of  the  azie  of  rotatiOD 

no  doabt.  The  impoituit  qaaaCion  wu, 
t  What  degree  of  nmrTangemsnt  of 
k  mold  be  Deeded  to  prodaoe  a  ihltt  of 


rr 


d?  it« 


u  pure!  J  a  question  < 
oalcul&tioiu    ooold  be 
The  bulk  of  than 


ig  oould  be  done  in  the  way  loggerted 
FBI  a  geDeral  air  of  indiffonmoa  aa  ti 
I  ^potheoa  would  stand  the  test  o: 
ariBeation  or  not.  Ho  oould  odduoi 
dmilaT  instaDoea ;  but  it  would  be  mon 
[aire  what  it  waethat  hadled  toafail 
it  It  really  aiittad,  muit  be 
I  whole  brotherhood  of  "hi 
iru  not  far  to  seek.  The  imperfection 
(ical  raoord  tnM  a  phraae  aa  true  u  it 
fed.  No  mora  striking  instanoe  of  its 
Dold  be  fonnd  than  that  furnished  hj 
iwn  ■wthitikIikii  jaws  from  tbe  Stones- 
The  &rit  of  those  waa  unearthed  about 

to  the  Donibar  of  some  nine,  between 
18.  The  rock  in  whioh  ttaoae  predoui 
beginmine  of  mamnulian  life  oeouired 
unad  witiioat  intermission  STar  since ; 
TuuBoked  by  geologiala  and  oolleotors 
ibar :  many  of  the  qnurymeD  knew  a 
ley  first  saw  it,  and  were  keenly  alive 
kat  ralng  of  •  spedmeo ;  but  not 
Ma  prized  and  eanriy-aotuht- after 
tamed  up  during  the  laM  TO  yean. 
I,  how  many  of  the  — .-— ---f  » 
m  oboeTTBtion  admitt 

Take  the  case  of  BosBon  Vaiadnue. 
I  ttmntDrea  which  some  of  the  highest 
m  the  FanminiterB  annte  n>  are  the 
in  organism  belonging  to  that  oidar ; 
Uiita,  equally  entitled   to  a  healing. 

it  Uiat  thoea  strnctnraa  were  purMy 
regatiB  simulating  organio  fomu.  And 
I  ue  qnestian  miettasr  the  limestones 
le  proiilemBtioBl  toanl  ooourmd  were 
rmadin  some  other  and  parhaps  soaniely 
ay.  And  that,  after  all,  waa  only  one 
itleaa  oneertaintiei  that  crowded  the 
let  of  invertelwBte  palnoatology.  In 
e  Ught  had  we  constantly  to  grope  our 

we  attempted  the  naming  of  fossil 
or  instance.    The  two  ipeciea,  Oryphaa 

Oryphita  bilobala,  fumiahed  an  Ulus- 
f  ked  fonna  ware  clearly  separable,  but 
3  obtain  a  suite  of  spedmeoa,  even  from 
I  of  which  rhe  second  swedes  was  uid 
Jly  characteriatic,  ibowing  a  gradual 
I  one  form  into  Uie  other.  And  over 
in  tbe  diaCioctioDS  relied  upon  for  the 
nof  specias  must  be  pronounced  far- 
d  shadowy,  and  wore,  it  wu  to  be 
a  baaed  upon  pointa  which  wars  of 
e  for  classiAcatoiy  purpoaea.     Id  the 

plants  tbe  last  statemsnt  was  notori- 

OQtinually  supplied 

every  botauiat  know 

tnd  nothing  more,  and  zonal  diviiioni 

poD  IboaetuguaapeoieaandcooclusiODB 
them.    It  waa  from  data  such  as  had 


b  of  ape 


I  deteniunatioas  shrouded  ii 


'  o^idosioni.   Inferenoeal 

od  shaky  fonadotioDS  must  neoessarity 
aly  hjpothetiflBl.  That  that  was  the 
a  great  portion  of  tbe  ooncluaions  of 
rare  ready  enough  to  allow.  But  it 
qaaatioD  whether  that  homage  at  the 
e  was  in  many  cases  anything  better 
ioe.  Ooe  way  to  make  a  geologist 
ih  him  any  geology  at  alt  to  begin 
id  him  first  into  a  laboratory,  give 
1  long  ipeli  at  observations  and 
■  requiring  the  minutest  acca- 
so  satarate  his  mind  with  the 
if  eiactnese  that  nothing  shall  ever 
riva  it  oat.  It  was  easy  to  pick  out 
I  practical  work  as  would  not  only 
Dial  habits  aimed  at,  but  would  also 
good  atead  when  he  went  on  to  his 
*.  He  oncertainties  with  which  the 
eologist  ore  eo  thickly  strewn  hare  an 
oationol  value,  if  only  we  are  on  our 
t  taking  them  for  anything  batter  than 
_      1 _.!..  ; J,  dealing  with 


which  the  edenoe  may  claim  aa  an  edantionol  in- 
stmment.  In  Its  power  of  cnltivatinE  keennea  of 
eye  it  is  nnrivaUea,  for  it  demands  bou  microscopic 
amnraay  and  comprehenaiTB  vision.  Ita  colls  upon 
tha  chastened  iiaa^piatlon  are  no  leM*nrgant,  f(~ 


nannatton  alone  is  oompeteDt  to  devise  a  scheme 
hidi  shall   link   together   the   mass   ot  Isolated 
t  which  field  work  sappliea ;  and  if, 


often  happena,  the  fertile  brain  deviaea  several 
possible  whsmsc,  it  is  only  where  the  imaginative 
taonlty  has  been  kept  in  check  by  logic  that  the 
one  scheme  that  beat  fits  each  caae  wiU  be  aelected 
for  final  adoption.  But,  above  all,  geology  haa 
its  home— not  in  the  laboratory  or  stndy — but 
beneath  the  open  aky ;  and  its  pursuit  is  Insepar- 
ahiy  bound  up  with  a  love  of  nature,  and  the 
healthy  tone  which  that  love  brings  alike  to  body 
and  mmd.  Gtoology  diould  be  taught  in  schools, 
and  for  more  prosaio  reasons,  of  which  the  two 
following  are  parhaps  the  most  importaot 
Geography  is  essentialiy  a  school  subject,  and 
the  bosia  ot  all  geographical  teaching  is  physical 
geography.  This  cannot  be  understood  with- 
out constant  referenoe  to  certain  branches  ot 
geology.  Again,  how  many  are  tha  pointa  of  con- 
tact batweeD  the  history  of  nations,  ths  distribution 
and  migrations  ot  peoples,  and  the  geological  struc- 
tures of  tho  lands  they  have  dwelt  in  or  marched 
over.  But  geology  is  not  an  easy  subject  to  teach 
in  schools.    Tha  ""' *  ""  —  "' '" 

moet  neatly-drawn  sections,  nay, 

graphic   representoliona  ot  gigaulic  and  uncouth 

or  "■  ~-"' 

„ JU 

doee  not  refuae  to  use  his  head,  but  he  Ukea  to  have 
also  BOmsthing  that  will  employ  his  hands  at  tha 
same  time.  Taa  kind  of  geology  that  boys  would 
take  to  is  outdoor  work ;  and,  ot  oooiM,  wtiere  it 
can  be  had,  nothing  better  oould  be  given  them. 
A  difficulty  is  that  field  work  takes  time,  and 
fltches  away  a  good  deal  of  the  interTals  that  are 
devoted  to  gomes.  Still,  eroas-conntiy  ramblasand 
scrambling  about  quarries  and  cliffs  are  not  so  very 
diffarant  nom  a  poper-ohase;  and  if  the  teacher 
will  only  Infoa*  into  the  work  euoiuh  of  tha  ton 
._  1 .. — „ —  which  comes  so  naturally  in  the  open 


'bo  geology  ot  the  ordinary  text-book 
imend  itwilf  to  the  boy-mind.     Tbe 


onoket  and  football.  But  there  are  loealitiea  not  a 
few— the  Fen  country  tor  instanca— wiiare    it  ia 

soarosly  possible  to  find  within  manageable  distance 
of  tbe  school,  the  kind  ot  field  geology  which  ia 
within  the  groap  of  o  beginner.  But  even  here  tha 
teaching  need  not  be  wholly  from  books.  Tbe  best 
that  can  be  done  in  such  eases  is  to  make  object 
leaeona  indoors  its  baaia.  For  inatonoe,  ^ve  a  lad  a 
lump  of  ooonish  sandstone ;  let  bfm  pound  it  and 


separata  by  elutriati 
clay  :  boil  both  in  ai 
ooating  that  colours  them 
scope  Uiat  the  sand  grains . 


and  dissolve  off  the  rusty 


e  ohipe  and  not  rounded 
*•  "ointa  ha  will  delight 
,  when  he  has  done 
that,  an  eiplanatjon  ot  the  way  in  which  tha  rock 
wos  formed  will  come  home  to  ^im.  Or  it  is  easy 
to  tig  up  cootrivanees  innumerable  tor  iUnatrating 
the  work  ot  denudation.  A  heap  o(  mixed  sand 
and  powdarad  clay  does  for  the  rock  denuded  i  a 
wateiing-caa  supidies  rain ;  a  trough,  deeper  at  one 
end  than  the  oGner,  stands  for  tha  basin  thot  re- 
ceivea  sediment.  By  such  rough  appaiatos  many 
ot  the  results  ot  dsnodation  and  deposition  may  be 
closely  imitated,  and  tha  prooesa  ia  near  enough  to 
tha  making  of  mud  pie*  to  command  tha  admiration 
of  every  ^y.  It  is  by  means  like  these  that  even 
indoor  teaching  ot  geology  mar  be  mode  lifelike. 
Tha  great  facta  ot  physiaal  geology  which  have  bo 
important  a  bearing  on  gaograph^  uid  history  often 
admit'ot  eiperimental  illuaCratum,  aoch,  for  in- 
stance, oa  the  well-known  methoda  of  imitatlDg  the 
rook  folding  caosad  by  earth  movements.  During 
the  first  year  the  leetores  and  bookwork  ahonld 
deal  with  physical  geoli«y.  In  the  laboratory  the 
stndent  should  first  make  the  acquaintance  ot  the 
rook-forming   mineralf 


analysis,  i 


the  nmpler  methods  of  quolitacii 
nd  may  then  go  on  to  work  at  the 
kinds  of  rocks  and  the  elements  of 
.  I  petrography.  During  ths  summer 
Duintha  take  him  uto  the  field,  but  do  no  more 
than  Impress  npon  him  some  ot  the  broader  oapeots 
ot  outdoor  work,  such  aa  the  connection  between 
physical  fsatute  and  geoloncal  stnietura.  During 
a  aeoond  year  BtrotigTaphicol  geology  should  be 
lectured  upon  and  studied  from  Moks,  and  so *- 


.  ,   _.      and  again  ot  mineralogy  and 

petrology  to  keap  these  subjects  going.  Out  ol 
doors  St  not  yet  tlia  student  attempt  geological 
mapping,  but  put  into  his  hands  a  geolo^cal  mop 
and  desoriptioiis  ot  tha  geology  of  his  nsighbonr- 
hood,  and  he  would  be  csll^  npon  to  argmina  in 
minnta  detail  all  aooaasibia  seotioos,  ooUaet  and  de- 
tatmina  UrnDt,  and  gaaanllr  aa*  how  ttt  ha  ean 


verify  bj  hi*  own  work  the  obacrrationa  ot  thoaa 

who  hare  gone  before  him.    Indoor  work  daring 

"■-  third  year  would  be  davoted  to  strengthening 

[  widening  the  knowledge  already  galuHl.    Out 


doors  the  studant  ^auld  attempt  the  mapping  of 

]istrict  bv  hinuelt.    It  will  be  well,  if  Uiereii 

any  choice  m  the  matter,  to  select  one  In  vri^h  the 


physical  faBturea  are  strongly  marked. 

THE  ADDRKSS  IN  BIOLOQT- 

The  addreea  in  Section  D  was  delivered  hv 
Proleeor  A.  Milnes  Uarshall,  M  A.,  M.D.,  D.Sc., 
F.B.8.,  whose  discourse  waa  devoted  mainly  to  the 
lubject  ot  the  development  of  animala,  beconse,  as 
le  said,  in  addressing  those  HpeciaJly  intenstad  in 
and  conversant  with  biological  study,  their  president 
acted  wisely  in  selecting  is  the  subject-matter  of 
his  diaaourse  some  bnuich  with  wnich  his  own 
studies  and  inclinations  had  brought  him  into  cloaa 
relation.  Embryology,  referred  to  by  the  greatest 
naturalists  as  "  one  ot  the  most  important  subjacla 
In  the  whole  round  ol  natural  history,"  was  still  in 
ita  youth,  but  hod  ot  late  yeara  thriven  ao  mightily 
that  fear  bod  been  eipressed  lest  it  should  absorb 
unduly  the  attention  ol  zoologists,  or  even  dieck 
"~  ~  progress  of  sdenoe  by  diverting  interest  from 
ST  and  equally  important  branches.  Nor  was 
the  reason  of  that  phenomenal  suooess  hard  to 
find.  The  actual  study  of  the  processes  of  develop- 
gradual  building  up  of  tha  embryo  and 
then  of  the  young aniaul  within  theegg;  thefaahion- 
ing  ot  its  various  ports  and  organs ;  the  devices  for 
supplying  it  with  food,  and  for  inanring  that  Uia 
respiratory  and  other  Interchanges  were  duly 
pert  armed  at  all  stagee— all  theee  were  matters  of 
absorbing  interest.  Add  to  theee  the  aitraordinaiy 
changes  wbidi  might  take  place  altar  leaving  tfaa 

~,  the  oonversion.  for  insCanoe,  ot  the  aquatic 
braathing  tadpole — a  true  flih  aa  regarded  oil 

Dtial  point*  ot  its  anatomy— into  a  tour-legged 

frog,  devoid  of  tail,  and  breathing  by  lungs:  or  tha 
hisSny  of  tha  metamorphosis  1^  which  tbe  seo- 
nrdkin  was  gradually  built  up  within  the  body  of 
logio  Iwta,  or  the  butterfly  derived  from  its 
„  .  Add  to  these  again  tbe  far  wider  interest 
Bioneed  by  comparing  (ha  lits-hiatorie*  o'  -'""' 


_  the  rarions  animal  groups,  from  its  simplest 
commencament,  through  gradually  increasing gndes 
ol  affldeocy.  up  to  Its  most  perfect  form  aa  scan  in 
the  highestanimols, audit  beoune  easy  to  understand 
the  taactnation  which  embryology  eieroieed  over 
those  wh»  studied  it.  But  all  this  was  ot  trifling 
mcment  oompared  with  tha  great  ganeraliaatJon 
whidi  told  us  that  ths  devclopmentof  animals  had  a 
far  higher  meaning  ;  that  the  sererol  embryologioal 
stages  and  ths  order  ot  their  ownrrsuoe  were  no 
mare  aooidents,  but  were  toroed  on  an  animal  in 
aooordanoe  with  the  law,  the  determination  of 
which  ronked  aa  one  ol  the  greatest  aohlavemania 
~  biological  sdence.  The  doctrine  ol  desoent,  or 
evolution,  taught  os  that  as  individuol  onimals 
'    ipontaneously,    but  bv  direct  descent 


t  with 


from    pre-eKiating    a 
""    aos,    with    famil     . 

nnimjiJ«,    and    so    also    hod   i 

B ;  that  aa  the  animals  of  succeeding  geoe- 
rationa  were  related  together,  ao  alao  were  those 
of  anooassiTe  geoUwic  periods ;  that  all  «"■"«'«, 
living,  or  that  hod  lived,  were  united  together  by 
blood  relationship  of  varying  neomass  or  remota- 
nesa  :  ond  that  every  onlmol  now  in  siiatenoe  had 
o  pedinee  stretching  back,  not  merely  for  ten  or 
a  hui^red  generotloas,  but  through  alt  geologla 
time  sLuce  the  dawn  of  lite  on  thia  globe.  The 
study  of  development,  in  ita  turn,  had  revealed  to 
□s  that  each  animal  bore  the  mark  of  its  aoceatry, 
and  was  compelled  to  discover  ita  parentage  in  its 
own  development ;  that  the  phases  through  whioh 
on  animal  passed  in  its  progress  from  the  egg  to 
ttia  adult  ware  no  ooddeutil  freaks,  no  mere 
matters  ot  dBValopmanlol  convenience,  but  repra. 
santed  more  or  lees  closely,  in  more  or  less  modifled 
manner,  tha  auccessive  aooa  iral  stages  throngh 
whioh  tha  present  condition  had  been  aoqnired. 
Evolution  told  us  that  eoch  animal  had  had  a 
pedigree  in  ths  poet.  Embryology  revealed  to  ol 
this  ancestry,  hecouse  every  animal  in  its  own 
development  repeated  this  history,  climbed  up  its 
own  genealogical  tree.  Such  was  ths  recapitnlatioit 
theory,  hinted  at  hj  Agaselz,  and  suggested  mora 
directly  in  tha  writings  of  Von  Boar,  but  first 
clearly  enunciated  by  Friti  Miilier,  and  sinoa 
elaborated  by  many,  not&blv  by  Balfour  on  I  \yj 
Ernrt  Eaeckel.  Notaral  selection  explaioad  tbe 
preaervatioQ  of  naatul  variations,  but  would  not 


problem  at  once,  s 

the  aooestors  ot  tbait  present  poseessors,  and  that 
their  appearanoe  in  the  ontogeny  of  azisling  fonni 
was  due  to  repetition  ot  oneestrol  oharaclar*.  Sueh 
rudimentary  organs  were,  as  Darwin  pointed  out, 
of  larger  relatirs  or  even  abaolnle  siie  in  tha 
embryo  than  in  the  adult,  beoansa  the  ambiTO 
represtated  tha  stag*  in  ths  pedigree  invUclithar 


t  recapitulatuin    solved   the 
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were  functionally  active.  Iladimentary  organs  were 
extremely  common,  especially  among  the  higher 
groaps  of  animals,  and  their  presence  and  si^ifi- 
cance  were  now  well  understood.  Man  lumself 
afforded  numerous  and  excellent  examples,  not 
merely  in  his  bodily  structure,  but  by  his  speech, 
dress,  and  customs.  For  the  silent  letter  b  in  the 
word  doubt,  or  the  xc  of  answer,  or  the  buttons  on 
his  elastic-side  boots  wore  as  true  examples  of  rudi- 
ments, unintelligible  but  for  their  past  history,  as 
were  the  ear-muscles  he  possessed  but  could  not  use, 
or  the  gill -clefts  whicn  were  functional  in  fishes 
and  tadpoles,  and  were  present,  though  useless,  in 
the  embryos  of  all  higher  vertebrates,  which  in 
their  earner  stages  the  hare  and  the  tortoise  alike 
possened^  and  which  wore  shared  with  tiiemby  cats 
and  by  kmgs.  Another  consideration  of  the  greatest 
importance  arose  from  the  study  of  the  fossil 
lemainsof  the  animals  that  formerly  inhabited 
the  earth.  It  was  the  elder  Agassiz  who 
first  directed  attention  to  the  remarkable  agreement 
between  the  embx^nic  growth  of  animals  and  their 
palseontological  history.  He  pointed  out  the  resem- 
olance  between  certain  stages  in  the  growth  of 
young  fish  and  their  fossil  representatives,  and 
attempted  to  establish,  with  regard  to  fish,  a  corre- 
spondence between  their  paUeontological  sequence 
and  the  successive  stages  of  embryonic  development. 
He  then  extended  his  observations  to  other  groups, 
and  stated  his  conclusions  in  these  words: — *^It 
may  therefore  be  considered  as  a  general  fact,  very 
likely  to  be  more  fully  illustrated  as  investigations 
cover  a  wider  ground,  that  the  phases  of  develop- 
ment of  all  living  animals  correspond  to  tlie  order 
of  succession  of  uieir  extinct  representatives  in  past 
geological  times.''  This  point  of  view  was  of  the 
utmost  importance.  If  the  development  of  an 
animal  was  really  a  repetition  of  its  ancestral 
history,  then  it  was  clear  that  the  agreement  or 
parallelism  which  Agassiz  insisted  on  between  the 
embryological  and  pa1:i3ontological  records  must 
hold  good.  Owing  to  the  attitude  which  Agassiz 
subsequently  adopted  with  regard  to  the  theory  of 
natural  selection,  there  was  some  fear  of  his  services 
in  that  respect  failing  to  receive  full  recognition, 
and  it  must  not  be  forgotten  that  the  sentence 
he  had  quoted  was  written  prior  to  the  clear 
enunciation  of  the  recapitulation  theory  by  Fritz 
MuUer.  The  imperfection  of  the  geological  record 
had  been  often  referred  to  and  lamented.  It  was 
very  true  that  our  museums  afforded  us  but  frag- 
mentary pictures  of  life  in  past  ages;  that  me 
earliest  volumes  of  the  history  were  lost,  and  that  of 
others  but  a  few  torn  pages  remained  to  us  ;  but  the 
later  records  were  in  for  more  satisfactoxy  condition. 
Although  it  was  undoubtedly  true  that  development 
waa  to  be  regarded  as  a  recapitulation  of  ancestral 
phrses  and  that  the  embryonic  history  of  an  animal 
presented  a  record  of  the  race  history,  yet  it  was  also 
an  imdoubted  fact,  recognised  by  all  writers  on 
embryology,  that  the  record  so  obtained  was  neither 
a  complete  nor  a  straightforward  one.  It  was 
indeed  a  history,  but  a  history  of  which  entire  chap- 
ters were  lost,  while  in  those  that  remain  many 
pages  were  misplaced,  and  others  were  so  bluy:ed 
as  to  be  illegible ;  words,  sentences,  or  entire  pafa- 
graphs  were  omitted,  and,  worse  still,  alterations  or 
spurious  additions  had  been  freely  introduced  by 
later  hands,  and  at  times  so  cunnmgly  as  to  defy 
detection.  A  matter  which  at  present  was  attract- 
ing much  attention  was  the  question  of  degenera- 
tion. Natural  selection,  though  consistent  witii 
and  capable  of  leading  to  steady  upward  progress 
and  improvement,  by  no  means  involved  such  pro- 
gress as  a  necessary  consequence.  All  it  said  was 
that  those  animab  would,  in  each  generation,  have 
the  best  chance  of  survival  which  were  most  in 
harmony  witii  their  environment,  and  such  animals 
would  not  necessarily  be  those  which  were  ideally 
the  best  or  most  perfect.  Embryology,  however, 
was  not  to  be  regarded  as  a  master-key  that  was  to 
open  the  gates  of  knowledge  and  remove  all 
obstacles  from  our  path  without  further  trouble  on 
our  part ;  it  was  rather  to  be  viewed  and  treated  as 
a  delicate  and  complicated  instrument,  the  proper 
handling  of  which  required  the  utmost  nicety  of 
balance  and  adjustment,  and  which,  unless  em- 
ploved  with  the  greatest  skill  and  judgment,  might 
yield  false  instead  of  true  results.  Embryology 
was  indeed  a  most  powerful  and  efficient  aid,  but  it 
would  not,  and  could  not,  provide  us  with  an  imme- 
diate or  complete  answer  to  the  great  riddle  of  life. 
Complications,  distortions,  innumerable  and  be- 
wildering, confronted  us  at  every  step,  and  the 
progress  of  knowledge  had  so  far  scrvea  rather  to 
mcrease  the  number  and  mngnitudo  of  these  pitfalls 
than  to  teach  us  how  to  avoid  them. 


THE  ADDRESS  IN  GEOGRAPHY. 

The  address  in  Section  E  was  delivered  by  Sir 
R.  Lambert  Playfair,  K.C.M.G.,  F.R.G.S.,  presi- 
dent, who  said  that  for  nearly  a  quarter  of  a  century 
he  had  held  an  official  position  in  Algeria,  and  it 
had  been  his  constant  deh'ght  to  make  himself 
acquainted  with  the  islands  and  shoies  of  the 
Mediterranean  in  the  hope  of  being  able  to  facilitate 
the  travels  of  his  countrymen  in  that  part  of  the 
world.    What  he  had  to  say  might  be  to  some  a 


twice-told  tale ;  but  still  he  should  like  to  speak  in 
a  familiar  way  of  the  "  great  sea,*'  as  it  was  called 
in  Scripture.  It  was  a  well-defined  region  of 
many  parts,  all  intimately  connected  by  geographi- 
cal cluu'act^,  geology,  flora,  fauna,  and  the 
physiognomy  of  the  people.  To  the  general  state- 
ment there  were  two  exceptions — ^Palestine  and  the 
SoJiara.  The  Mediterranean  region  was  the  emblem 
of  fertility  and  the  cradle  of  civilisation.  The  sea, 
a  mere  gulf,  now  bridged  by  steam,  rather  united 
than  separated  the  two  shores,  modifying  their 
dimate  and  forming  a  junction  between  three 
continents.  The  Atlas  range  was  a  mere  continua- 
tion of  the  South  of  Europe.  It  was  a  long  strip  of 
mountain  land,  about  200  miles  broad,  covered  with 
splendid  forests,  fertile  valleys,  and  in  some  plaoes 
arid  steppes.  In  the  east  of  tiie  range  the  flora  and 
fauna  do  not  essentially  differ  from  those  of 
ItaJy ;  in  the  west  they  resemble  those  of  Spain. 
A  conifer  {Abies  pinsapo)  and  alfa  grass  or 
esparto  grow  in  both  the  Atlas  and  South  Europe. 
Of  the  3,000  plants  foimd  in  Algeria,  the  greater 
number  are  natives  of  southern  Europe,  and  less 
than  100  were  peculiar  to  the  Sahara.  The  com- 
monest plant  on  the  south  shores,  the  dwarf  palm, 
grows  spontaneously  on  the  nortn  shores,  but  does 
not  occur  in  Palestine,  Egypt,  or  the  Saluura.  There 
are  mammalia,  flsh,  reptiles,  and  insects  common  to 
both  sides  of  the  sea.  Some  of  the  larger  animals, 
such  as  the  lion,  panther,  jackal,  &c.,  have  dis- 
appeared before  civilisation  in  Europe,  but  lingered 
through  Mahomedan  barbarism  in  Africa.  There 
was  abundant  evidence  of  the  former  existence  of 
these  and  other  large  mammals  of  tropical  Africa  in 
France,  Germany,  and  Greece.  It  was  probable 
they  only  migrated  to  tropical  Africa  aiter  the 
upheaval  of  ue  great  sea  which  in  Eocene  times 
stretched  from  the  Atlantic  to  the  Indian  Ocean, 
making  Southern  Africa  an  island.  The  original 
fauna  of  Africa,  of  which  the  lemur  was  the  dis- 
tinctive type,  was  still  preserved  in  Madagascar, 
which  once  formed  part  of  Africa.  The  trout  was 
foun^  in  idl  the  snow-fed  rivers  whicli  fell  into  the 
sea,  but  not  in  Palestine  south  of  the  Lebanon,  or  in 
Egypt,  or  tiie  Sahara.  The  fresh-water  salmonoid 
was  a  European  type  often  found  in  the  Atlas. 
There  were  newts  and  tailed  batrachians  in  every 
country  round  the  sea,  again  excepting  Palestine, 
Egypt,  and  the  Sahara.  The  zone  of  desert  called 
the  Sahara  was  popularly  supposed  to  have  been 
a  vast  inland  sea,  in  very  recent  times;  but  the 
tiieory  was  supported  by  geological  facts  wrongly 
interpreted.  It  was  abuudantlv  proved  by  the 
researches  of  travellers  and  geologists  that  such  a 
sea  was  neither  the  cause  nor  the  origin  of  the 
desert.  Hainless  and  sterile  regions  occurred  in  two 
belts  around  the  world  about  equal  distances  north 
and  south  of  the  Equator.  These  corresponded  in 
locality  to  tlio  great  inland  drainage  areas  from 
which  no  water  can  bo  discharged  into  the  ocean 
and  which  occupy  about  one-fiftli  of  the  total  land 
surface  of  tiie  globe.  Some  parts  of  the  Sahara 
(described  in  deUul)  are  below  the  level  of  the  sea, 
and  here  are  formed  open  depressions  without  any 
outlets,  inundated  by  torrents  in  winter  and  covered 
with  a  saline  efflorescence  in  summer.  The  salt 
does  not  prove  the  former  existence  of  an  inland 
sea;  it  is  produced  by  the  concentration  of  the 
natural  salts  washed  down  by  winter  rains,  with 
which  the  imovaporated  residue  of  water  becomes 
saturated. 

THE    ADDRESS    IN    ECONOMIC 
SCIENCE  AND  STATISTICS. 

The  address  in  Section  F  was  delivered  by  Prof. 
Marshall,  M.A.^  F.S.S.,  president,  the  main  point 
being  **  Competition,''  although  he  dealt  only  with 
some  aspects  of  the  subject.  He  said,  for  instance, 
though  the  absence  of  any  proper  industrial  census 
in  England  prevents  us  from  getting  exact  informa- 
tion on  the  subject,  yet  there  seems  no  doubt  that 
the  increase  in  the  average  size  of  factories  has 
gone  on,  not  faster,  but  slower  than  was  thought 
probable  a  generation  or  two  ago.  In  many 
mdustries,  of  which  the  textile  may  be  taken  as  a  type, 
it  has  been  found  that  a  comparatively  small  capital 
will  command  all  the  economies  that  can  be  gained 
by  production  on  a  large  scale ;  and  it  seems  prob- 
able that  in  many  industries  in  which  the  average 
size  of  business  has  been  recently  increasing  fast, 
a  similar  position  of  maximum  economy  will  shortly 
be  attained  without  an^  much  further  increase  in 
size.  Those  reductions  in  the  expenses  of  produc- 
tion of  commodities  which  have  been  claimed  by 
the  eulogists  of  trusts  and  other  large  combinations, 
as  tending  to  show  that  their  gains  are  not  at  the 
expense  of  the  public,  turn  out  generally  to  have 
been  at  least  equalled  by  the  reductions  in  the 
expenses  of  production  m  similar  industries  in 
which  there  was  no  combination.  And  this  count 
in  their  eulogy,  though  it  may  truly  stand  for  some- 
thing, seems  to  have  been  much  exaggerated. 
After  all,  what  these  very  large  public  firms  and 
combinations  of  firms  have  done  has  generally  been 
only  to  turn  to  good  account  existing  knowledge, 
and  not  to  increase  that  knowledge.  And  this 
brings  us  to  the  main  reason  for  regarding  with 
some  uneasiness  any  tendency  there  may  be  towards 


such  consolidations  of  business.  ObMUVBlkm 
to  show,  what  might  have  been  antidpatad  aptim, 
that  though  far  superior  to  public  departmentSy  tiisy 
are,  in  proportion  to  their  size,  no  Imb  infenarto 
private  ousinesses  of  a  moderate  size  in  that  eneqj 
and  resource,  that  restlessness  and  inTontive  powK 
which  lead  to  the  striking  out  of  new  pathi.  And 
the  benefits  whidi  the  world  reapi  from  tin 
originality  are  apt  to  be  underrated.  Yes  they  do 
not  come  all  at  once  like  those  gains  whidh  a  lufs 
business  reaps  by  utilising  existing  knowledn  aad 
well-provon  economies ;  but  they  are  cixmTualiTiy 
and  not  easily  reckoned  up.  He  who  strikes  out  a 
new  path  by  which  the  work  of  etght  mn  li 
rendered  as  enioient  as  that  of  ten  uaedto  be,  man 
industry  that  employs  100,000  men,  oonfen  ontbe 
world  a  benefit  equal  to  the  labour  of  20,000 : 


THE    ADDRESS    IN    MEOHAHICAL 

SCIENCE. 

The  address  in  Section  G  was  deliTered  bj  fto 
President,  Capt.  XoUe,  C.B.,  FJtS.  Sbutiy 
before  the  termination  of  the  long  period  of  peaoi 
which  commenced  in  1815,  the  attentioii  <n  m^ 
gineers  and  those  conversant  with  mechanical  aad 
metallurgical  science  seems  to  have  been  atxuu^ 
directed  towards  improvements  in  war  matariaL  tt 
may  easily  be  that  the  introduction  of  ateam  into 
the  Navy  may  have  had  something^  to  do  wiSii  thi 
beginning  of  this  movement ;  but  its  further  pn^ 
^ess  was  undoubtedly  greatly  accelerated  b¥  ftt 
mterest  in  the  subject  awakened  by  the  distnrvaBM 
of  European  peace  which  commenced  in  1854.  "''^ 
that  date— whether  we  have  regard  to  ooz 
of  war,  the  guns  with  which  they  and  our  fo9 
are  armed,  the  carriage  upon  which  thoae  snniB  aili 
mounted,  or  the  ammunition  they  empwy^-^Vi 
shall  find  that  changes  so  great  and  ao  impoortaii 
have  been  made  that  they  amout  to  a  compkto 
revolution.  I  believe  it  would  be  more  correct  ti 
say  several  complete  revolutions.  It  is  at  Isaiit 
certain  that  the  dianges  which  were  madewilUB 
the  period  of  ten  years  following  1854  were  far  warn 
important  and  wide-spreading  in  their  chararttf^ 
than  were  all  the  improvements  made  during  tia 
whole  of  the  great  wars  of  the  last  aad  the  ooa* 
mencement  of  the  present  century.  Indeed,  it  h» 
always  struck  me  as  most  remarkable  that  donvg* 
the  long  period  of  the  Napoleonic  and  eailier  wn% 
when  the  mind  of  this  country  must  have  been  toia 
large  an  extent  fixed  on  eveiything  connected  wift 
our  naval  and  military  services,  so  little  real  pn- 
gress  was  made.  Our  ships,  no  doubt,  waretla 
best  of  their  class,  although  I  believe  we  wers  to- 
debted  for  many  of  our  most  renowned  models  % 
vessels  captured  from  our  neighbours.  They  «■» 
fitted  for  sea  with  all  the  resources  and  skill  of  fit 
first  seamen  of  the  world,  and  when  at  aea  nat 
handled  in  a  manner  to  command  universal  ai* 
miration.  But  their  armaments  were  of  a  ndf 
nature,  and  so  far  as  I  can  see  possessed  IxtUa^  tf 
any,  advantage  over  those  of  nearly  a  conpla  ift 
centuries  earlier.  It  is  not  improMible  that  fta? 
great  success  which  attended  our  arms  at  aea  Wf; 
have  conbibuted  to  this  stagnation.  The  men  wlft 
with  such  arms  achieved  sudi  triumphs  may  wsll  V 
forgiven  for  believing  that  further  improvemflot  W' 
unnecessary,  and  it  must  be  remembered  that 
practice  of  engaging  at  very  clooe  qi 
minimised  to  a  great  extent  the  most  a 
deficiencies  of  the  guns  and  their  mountings.  Hmt 
Presideut  then  went  on  to  describe  some  of  At 
more  recent  additions  to  the  British  Navy. 


THE  ADDRESS  IN  ANTHBOPOLOOT- 

The  address  in   Section   H  was  read  by  VvL 
F.  W.  lludler  in  the  imavoidable  absence  of  At 
president,  Dr.  J.   Evans,  F.B.S.     The  praa 
wrote :  In  the  vear  1870  I  had  the  honoor  of 
siding  over   what   was   then   the 
Ethnology  in  the  Biological  Section 
Association  at  its  meetiii^  in  Liverpool.    Sinoi 
time  twenty  years  have  elapsed,  during  the 
portion  of  which  period  the  subjects  m  w 
are  principaUy  interested  have  been  discoasediK 
department  of  anthropolog^y-  formizijg  part  of 
organisation  of  the   Biological   Section ;  altk 
since  1883  there  has   been   a   new   section  of 
Association — that     of    anthropolo^ — ^wbioh 
thus  been  placed  upon  the  same  levu  as  the  ~' 
other  sciences  represented  in  this  great 
of  knowledge.    This  gradual  advance  in 
among  other  branches  of  science  proves, 
events,  that,  whatever  may  have  been  our 
increase  in  knowledge,   anthropology  baa 
and  not  lost  in  public  estimation,  and  the  i 
aU  that  relates  to  the  history ,  physical 
and  progress  of  the  human  race  is  even  mors 
and  more  universal  than  it  was  twenty 
During  those  years  much  study  has  beoi 
anthropological   questions   by   able   ini 
both  in  England  and  abroad ;  and  there  is  at 
present  time  hardly  any  civilised  country  in 
world  in  which  there  has  not  been  founded, 
some  form  or  another,  an  anthropological  i 
the  publications  of  which  are  yearly  ad£ng  a 
or  less  quota  to  our  knowledge.    One  or  two 
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■e  >till  under 


Lcea    from  each 

:iised  gealtigtutl 
Europe  anil  in 

eiistod  during 


Jccla,  both  theoraticBl  uid  practical , 

aiKJUMion  by  authiopologista,  and  m  ^ „ 

agreement  has  beea  u-ri'rad  st  br  thoM  who  bavs 
t&oft  compl^itoly  gone  kuto  uie  que  " 
Volred.  One  al  then  quutions  ia— Wl 
fcntiquity  of  the  haman  race,  or  rather,  what  is  the 
MDtiqnitj  of  the  eulieit  objecti  hitUetto  found 
Vrhicli  can  with  tafety  be  a«igned  to  the  haniii- 
trork  of  man  ?  Ttkia  queetion  is  auaceptitde  of  heiog 
aotinlf  Mparaled  from  any  Bpeculaboos  u  to  thr 
Ijnwtia  deeceat  of  manfcjrul ;  and  eian  were  i 
—Mlfaetorily  aiuweced  to-day,  nrsvr  facta  might  to- 
KBOow  Gome  to  light  that  would  agaia  throw  thi 
Buuitiuu  endraJ;  o^en.  Ou  any  view  of  prol>a- 
olitiH,  it  ia  ia  tlie  bighast  degree  unlikely  that  we 
Aall  «ver  diuOTM  the  exact  cradle  of  our  race,  or 
be  able  to  point  to  any  object  aa  the  first  prndutt  of 
tiM  indiiilry  and  intelligence  of  mrui.  We  may. 
bovoTer,  I  think,  hope  that  fiom  time  to  time  fresh 
aisooTertea  may  be  made  of  obJBola  of  human  art, 
Utder  such  circumstances  and  coaditiona  that  we  may 
infer  wiHi  ccrtniaty  that  at  winiB  given  point  in  the 
World'a  history  mankind  existed,  and  m  aulHoiBnt 
■wDben  for  the  relics  that  attest  this  anateace  to 
w>w  a  corraapoE^Quce  among 
Wban  discoveiBd  at  remote  dial 
Mm.  Of  late  yeara  how  little 
■if  aoDples  in  accraiting  aa  a  reo 
bet  that,  both  on  the  Coatiuent  t 
wkmm  ialaoda,  which  were  then  i 
MBtad  with  tbat  Continent,  me 
lAtX  it  known  aa  the  quaternary  ■ 
Vmtempoxvyof  the  mammoth  ouil  tiniry  ihinoceras. 
•■dof  other  amimals,  aeveml  of  which  are  either 
Wtiralf  or  locally  extinct.  The  principal  instaucea 
<B  wluch  the  believer  in  Tartiuy  mau  rehea  may 
>■  nlaMifled  under  three  heads  :— ( 1)  The  presumed 
4itn\-nrj  at  paiti  of  the  human  skeleton ;  (2)  that 
ct  animal  bODOi  aid  to  have  been  cut  and  worked 
tj  tlia  hand  of  man ;  and  m  that  of  fiints  thought 
to  bsjutiflclBll^  fashioned.  On  the  whole,  there- 
*"      '"  me  that  the  preseot  verdict  aa  U 

it  be  in  the  form  of  "  >'ot  proven.'' 

.^  , of  mora  general  iutoreatthfui  thai 

«  tba  axiMeaaa  of  TerUary  "ipii  is  that  of  lh( 
yigia  iJid  homa  of  the  Aryan  family.  Thsvioira 
■pan  thi*  subject  have  undergone  important  modi- 
■ation  during  the  lajt  twenty  years.  The  opinioui 
taaed  npen  comparative  philology  alone  hivo  re- 
MJT*d  a  rude  shock,  and  the  hi^jhliLnds  ot  Central 
Aaa  are  no  longer  accepted  witbout  question  as  the 
tndle  of  the  Aryan  family,  but  it  is  suggested  tbat 
tbeir  home  is  to  ba  sought  somewhero  in  Sortham 
Bnnjp*.  While  the  Uormana  contend  that  thi 
fdmitive  Aryans  were  the  blue-eyeddoUchoccphaJii 
tace,  ot  wbich  the  ScandinaviiuiB  and  North  U  cr- 
IMaai  are  typical  examples;  theFreuch  are  in  favoui 
•tflMTieir  that  the  dark-haired  lirachicephalia  raci 
•I  ObdIb,  DOW  well  nprssanted  in  the  Auvergne, 
s  that  oi  ths  piimitiTe  Aiy —     '  -  -'----    -  — 

4*npB  that  all  languages  „  ,    

An  hava  tha  adfantage  of  having  been  reduced 
■fti  tha  written  form,  and  bearing  in  mind  tht 
~*""7  with    which    these  changes  arc  elleotcd 


Alumlnlam  for  Artillery  Porpolea. 
Ur.  H.  J.  Daggn  contributfld  a  paper  on  " 
Use  of  Alnminium  Bronie  for  Artillery  and  Small 
Arms."  He  said  one  reason  for  the  employment 
of  this  metal  was  that  in  ISUO  the  price  of  the 
metal  woa  4a.  lid.  por  lb.,  whereas  it  was  now 
obtainable  in  the  market  for  Is.  td.  per  lb.  His 
views  on  thia  subject  were  generally  higtdy  ap 
proved  of  by  the  president,  with  the  reservation 
that  perhaps  this  metal  would  be  found  more 
serviceable  and  reliable  in  the  manufacture  of  small 
arms  than  of  tai^e  field  guns. 

Drosa  8  c  lent  lilo  ally  Examined. 
In     the     Biological    Section,     Mr.    W.    Sharp 
described  some  eiperioit   ■       "   ■ 


experituents  u-ith  drugs  as  a  questia 
the  meeting  held  at  Nottingham  i 
woa   read   on   "The  Physiologic^ 


es  when  taken  in  health.    Suggeitioi 

relative  to  further  experiments,  and  they 

have  been  continued  since.    The  primary  object    ' 


r  this  ijaestii: 

I  substances  called 

ion  Y    Experiments 


II  of  language  io  use  among  prahii 

BMi  unacquainted  with  the  art  of  writing,  I,  for 
y,  cannot  wonder  at  something  like  a  revolt 
■anng  arisen  against  the  dogmatic  assertjons  of 
gsMs  who  have,  in  their  olTotta  to  reconstruct  early 
U^ny,  confined  themselves  to  the  comparatir- 
■ladj  of  languages  and  grammar. 


ABSTRACTS   OF  AEF0BT8, 

PAPEBS,  &c. 

Homod    DinoBBura. 

.  I«baQ«oIogicalSection^Prof.HaFsb(r.S.)gave 
,  tahtNuliu^  aoeount  ot  hu  discoveries  with  regard 
iTt^  E^Eiotia  Caratopoidte,  or  homed  Dinosaurs. 
I  MBg  tha  last  two  years,  Prof,  Maish  has  be«n 
t  ytfa^  in  tha  far  west  of  America,  near  the  Rocky 
fwWMM,  at  CBTtain  beds  called  Laranie.  It  waa 
^W"iy  oonbted  as  to  whether  these  beds  were 

'mous,  and  it  hoa  now  been  found, 

of  tha  Iloia,  that  the  lower  part  ia 

^-_wu^  and  that  the  upper  port  is  tertiary. 

*_■»»  tnie   erataceons   these    Saurian   remains 

■HMD  diicoTerad.     ITiey  are  of  great   size, 

w  blocks  in   which    tbry   are    imbedded 

=    T^W"  wsifh  aa  modi  as  two  tona.     Securing 

'    3*»ilieeD  a  work  of  great  difficulty,  and  has 

■    JP™  ^  ezerdse  of  much  engineering  skill. 

,     giiwriai.  ot  which  the  prolosaor  exhibited  dia- 

■'   i^WiciilarlT  of  the  skull,  differ  from  those 

■■teilittta  Eoropean  workers.      Tha  skull  is 

~P'*t^and  ia charaoterised  by  two  large  horn 

"*|"i«itheeyai,and  by   one  smaller  bom  core 

'"ItM,  likatheThiuoosroB,  the  latter  extending 

ifH^MMa— Mi 1 J-    _L_ —  J. .  .° 


J^jnsbia  way  backwaida,  where 
]JJ_^"<4  by  radiment 

iBttm  having  t 

la Uiaadalt,  ihs  length  of  the' skull  is  quite 


mhavini 
i-  "maadnlt,  1 
2j«Mn  la  relatively  very  amall. 


"'snce.  What  ia  the  action 
igs  on  the  living  body  of 
.ilain  order  to  discover  this 

persons  in  health.     This  inquiry  is  comparatively 

>ew  one,  and  as  yet  httle  la  known  of  it.    The 

idusions  arrived  at  ore  the  reeulta  of  eiperimeuts 

with  dillerent  quantities  of  the  same  drug.     They 

..   _. _.,  and   include  the  follgwiug : — 

The  smallest  doses  used  in  these  experiments  nave 
power  to  act  upon  the  living  human  bodv;  the 
commonly  received  opinion  that  the  actions  oi  imp 
are  simply  increased  in  degree  and  not  altered  in 
character  by  increasing  the  dose  is  an  error;  the 
actions  of  drugs  are  su^cieotly  distinct  to  admit  of 

The  Human  Lens. 

In  the  same  section,  Dr.  W.  J.  Collins  offered 
some  contributions  to  a  knowledge  of  the  coraposi- 
tiou  of  the  human  lens,  especially  in  raference  to 
the  changes  it  underguea  with  age  and  in  cataract. 
This  research  was  undertaken  as  being  ancillary  to 
the  qUBstion  of  the  propriety  of  extraction  of  im- 
mature cataracla.    It  was  found  that  information 
the  aubject  of  the  varying  composition  of  the  humi 
lens  iu  regard  to  solids,  water.  &c.,  in  relation 
age  was  very  meagre.    The  difficulty  of  oblainii  „ 
clear,  fresh,  human  lenses  fur  analysis  restricted  the 
number  of  obeorvatiouB  and  extended  the  duration 
of  the  research  ;  tha  value  of  the  data  obtained 
enhanced  by  the  identity  of  prooeiinre  in  each  caai 
PoBl-mortom  material  was  not  employed.   luoidHul 
ally  the  research  corroborated  some  prerious  work 
ou  tlie  increased  weight  of  the  lens  with  odyoncin 
ago.    The  weight,  total  solids,  water,  and  ash,  an 
the  percentage  proportian  of  the  last  three  to  tti 
firat  were  set  fortli  In  the  case  of  12  dear  bums 
lenaos  at  ages  four  lo  Ii3  in  a  table.     The  researchi 
of    Decker.    Deutschmann,     Cohn,    Laptscbmiky, 
Priestley,  t^mith.  and  others  are  briefiy  reviewed. 
Due  caution  is  observed  in  onnsiieriiig  the  resulti 
of  above  analyses  as  rather  contributory  and  suggea- 

e  than  iiiutl  and  conclusive.     Attention  is  drawn 

the  increasing  weight  gouerally  observed  wil 
age,  and  to  the  eiuall  range  of  the  ratio  of  BoIi< 
_.  1  ......_  ..  ijealthy  lenaes,  being  fairly  constat 

Comparison  is  made  with  aimili 
analyaes  of  ten  cataractoui  lenses,  and  couclusioi 
drawn  as  to  the  nature  ot  the  change ;  and  curtai 
hearings  of  the  facts  ascertained  upon  the  nature 
ot     presbyopia,      bypermetropia     acqnisita,     and 

Z'~ ",   and   tha   operation  for   cataract   are 

painted  out. 

Bcport  on  Naphthaline  Ooloura. 

In  the  Chemical  Section,  Prof.  H.  E.  Armstrong, 

F.R.S.,  made  a  report    on    isomeric   naphthaline 

lie  said  the  committee  had  been  enabled 

this  year  to  complete  a  survey  ot  the  work  which 

~  been  done  in  the  Setd,  and  bad  fully  revised  all 
.  bad  been  stilted.  The  vast  majority  of  colours 
1  in  the  present  day  were  dad ved  from  napbtba- 

Ths  Simplex  Brake. 

ichanioal  Section,  Mr.  TV.  D.  Marshall 
described  the  "simplex"  broke,  the  principal 
feature  of  which  is  that  it  can  be  applied  or  released 
from  either  side  ot  the  waggon  ;  it  ts  thus  equivalent 

lary  lever  brake  u[ 
waggon,  but  with  Ibis  important  different 

case  of  the  ordinary    lever  brake  it  must   ne 

lased  or  taken  off  on  the  same  ride  on  which  it  is 

applied  or  put  on  ;  the  "simplex  "  can  be  taken  off 

jt  on  at  either  side.     The  brake  apparatus  con- 

of  a  lever  or  actuating  handle,  pivoted  at  its 

re,  and  working  horiionlslly  under  the  waggon. 

lever  is  furnished  with  a  toothed  rack  to  hold 

aoy  desired  position,  and  is  connected  by  two 

links  or  pull-rods  to  the  ordinary  brake  apparatus. 

These  links  are  furnished  with  slots,  which  engage 

th  suitable  pina  upon  the  lever  which  tbey  are 

iDBCted    to.  and  equl-distant    from    the  central 

■"'  Lol  posiliDn  of  the  lover  is  at  right- 


tbe  brake  ia  applied  by  m 
rods,  the  lover  acting  in 


i  of  the  slotted  puU- 
flrst  or  secoud  order 
I  which  it  is  moved, 
ihe  action  is  the  same  upon  both  sides  of  the 
waggon.  Xliia  brake  baa  been  working  tor  some 
time  past  with  great  success  upon  the  London  uid 
South- Western,  North- Eastern,  Ureal  Eastern,  and 
Belfast  aod  Northern  Counties  Boilways.  It  con 
be  ap)ilied  (o  present  vehicles  at  small  coat,  aa  the 
1>rake- riggings,  such  as  shafts,  hangers,  levers,  and 
brake- blacks,  can  be  utilised. 

The   Ooat-Tar    Indnatry. 

Dr.  W.  H.  Perkin,  F.R.S.,  read  a  paper  on  the 
development  of  the  coal-tar  inrjustry  since  18S0. 


.    different   coloui 

holding  the  flrat  poaition  in 

goality  and  cjuiuitity ;  hut  the  competi 


lany  1 


J  stia 


us  equivalai 


J**gawiia  weight  there  are  peculiar  modiHi 

fBw^S""*  vertebra  and  of  the  four  lim 

^"  Jl**  ii  dlipoaed  to  refer  this  Ceratopaida  I  onglea  to  the  aide  of  the  waggon  ;  if  the  end  be 

"  ■oaisct  order  ot  the  Dinosaurs.  '  mthu  pulled  towards  or  pudieaiiomUiehflBdalock, 


:y  and  quantity:  hut  the  competition  of  Swiss, 
icb,  and  English  mBDufacturera  with  that 
itry  had  liean  ateadily  increasing.  Several 
yeara  since  he  ventured  to  express  his  opinion  aa  to 
the  uecoBsily  of  scientific  research  being  made  an 
important  port  of  the  training  tor  chemiaU  atadenta 
'n  their  school  of  chemistry,  so  that  highly  skilful 
bemical  men  imbued  with  a  spirit  ot  investigation 
might  be  produced,  not  only  to  fiU  chemical  ebain, 
but  abo  to  occupy  important  positionB  iu  chemical 
works.  Hitherto  not  so  mucli  nrogreaa  bad  been 
le  in  thia  direction  aa  could  be  desired,  and  he 

lufooturers    nnt  having   as  a  body  BuRicieotly 
ised   the  great  importance  of  employing  such 
1   in  their    works.    Thus,    the    demand  being 
.11,    the'  supply  necessarily  CD:Teipanded ;  bat 
surely  the  wonderful  development  of  the  coal-tar 
colour  industry,  which  had  beon  and  still  waa  being 
carried  on  in  so  tburougbly  scientific  a  spirit,  waa 
iple  which  should  not  be  forgotten,  and  It 
was  to  be  hoped  that  its  effect  would  be  to  itima- 
lale    tbeir    chemical    manufacturers    in    a  limilBr 
direction,  and  tbat  they  would  find  chemical  worka 
in  this  country  provided  with  well-equipped  labora- 
tories and  occupied  by  fully  qualiflod  men,  so  that 
chemical  industries  might  be  raised  to  the 
Ughest  passible  stale  of  perfection. 

Sir  Frederick  Abel '  President  of  the  Association) 
said  he  hud  been  struck  with  the  condudiug 
remarks  mode  in  reference  to  the  reasons  why  thaj 
were  to  a  great  extent  left  behiud  in  the  develop- 
ment of  that  particular  industry.  There  were  now 
great  works  io  Germany  wberti  chemical  research 
was  carried  on  as  an  elab.irale  business:  where 
men  even  who  bad  acquired  ITuivendty  degrees  and 
distinction  weru  retained  at  hberol  salaries  Co  pursue 
simply    the    work    of  research.     He  knew  ot  one 

no  well-trained  chemitts  at  worlt  upon  tbat  parti- 
eolor  claoB  of  ruaeotcb.  It  they  could  get  a  small 
army  of  men  in  England,  headed  by  Dr.  Arm- 
strong, to 'ystematicsily  pursue  the  work,  be  felt 
they  might  hope  Boon  to  recover  lost  ground.  In 
the  first  years  of  the  coal-toi  industry  they  claimed 
it  OS  peculiarly  their  own,  but  now  they  could  not 
do  so  in  view  of  the  competition  ol  Die  French  and 
Germans.  The  matter  was  one  of  great  importance, 
especially  to  Leeds,  and  they  owed  a  debt  ot  grati- 
tude to  Dr.  Perkin  fur  bis  paper. 

Beport  on  the  TeaohlnK  of  Obemlatry. 
Prof.  W.  R.  Dunstan  read  the  third  renort  of  the 
Committee  on  tbe  Present  Method  o 
Chemistry,  During  the  post  year  the  .  ..__ 
hod  been  principally  engaged  in  collocling  and  eon- 
paring  the  regulations  with  respect  to  ohemiitiy 
which  were  issued  by  the  more  important  at 
the  examining  bodies  in  the  kingdom,  in 
order  to  discover  how  tar  their  requirementa 
were  in  harmony  with  such  a  course  of  in- 
struction aa  that  suggpalod  by  the  committee  in 
their  second  report,  pceseoted  at  the  Newcastle-on- 
Tyne  meeting.  Tbe  committee  considered  it  de- 
sirable to  direct  special  attention  to  the  following 
U  is  ot  great  importance  tbat  natonu 
lould  be  lufliciently  represented  on  tha 
board  which  isBuaa  the  rttgulations  and  is responsib^ 
fur  tbe  proper  o 


arkable  t 


examination,  no    ri-presentative  of   thia  science  u 

appointed    by    either    University    to    act    on   tbe 

"lamination  Hoard,  whilst  Oxford  does  not  appoint 

reprcsantadTo  of    any   one    branch  of  natural 

ience.    The  committee  note  with  satisfaction  that 

lost  of  VI ■ 


generally  ii 


luded. 
ucbee  ot  experiu 
■stheor---— ■- 


general  education,  chemistry  ia 

'-    iddition  to  one   or  more 

physics,  and  thatinmany 


nations,   tha 


'gords  tbe  status  occupied  by  chemistry  ai 
^arimental    physics    in    public    exar*     *' 
position  of  these  aubjects  is  still  lowi 
-  -     ther  principal  eubjeola  of  ex«u..u»^uu,  .uu 

yet  remniua  to  be  done  to  secure  the  adequate 

recngnitian  of   the  educational  value  of  natural 
B<aeuce.     The  committee  are  alionglj  of  opinion 
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U  lures. 


Mpeciall;  when  tlie 

wbetber    luffluiFnt    time   Itu  been  devoted  to  t&s 

study  of  the  element!  of  phjrical  ecienoe  to  tniiki 

of  penasnanl  advantage  '-  ""  -'—*--•-  — ■'■'■-- 


Fnlaatloiui  ( 


every  respect  b 


la  tba  SectJDD  of  Mitbemati 
(CambridOH)  read  a  paper  desoi 
oonduoted  by  bin)  with  regard 


Botatlnff    BeU. 

G.  H.  Bryan 

teiiierimenta 

.      .._   .„_._   ..        L  pulaatinna  of 

„  He  eaid  it  was  well  known  that  it 

a  Tjbiating  elastic  rod  of  circular  section  be  rotated 
upon  its  axis,  tho  plana  of  ribiatiou  remains  fixed 
in  ipacB  inBlenii  of  turoius  with  the  rod— an  eipori- 
ment  frequently  used  to  illustrate  the  corresponding 
property  of  polarised  light.  If,  on  tlie  otber  baud, 
\  timina-tork  be  rotated,  Iwats  will  be  hoard  which 
indicate  that  the  -ribrations  torn  with  the  fork. 
The  object  of  tlie  paper  was  to  show  that  whaa  a 
vibratinif  ring,  cyliader,  belt,  or  other  elastic  fihell 
in  tha  toim  of  a  surface  of  revolution  is  rotating 
about  its  axis  of  figure,  the  noileii  aud  points  of 
maximum  radical  displacement  wiU  not  rem aia  fix  ed 
either  in  apace  or  in  the  biKly,  hut  wil!  timt  about 
the  udi  with  Bjigular  velocity  lesi  than  that  of  the 
body.  He  proved  this  first  mathematically  from  a 
linn  or  OTlioder,  and  found  that  the  results  ' 
ut  agree  pretty  closely  with  theory. 


SCIENTIFIC    NEWS. 


CommoQ,  F.R.S.,  eihibitod  , 

of  the  cluster  S  Messier  taken  by  the  aid  of  hie 
flve-foot  reflector  at  Eiliog-  on  different  dates. 
Oonaidereble  differences  of  magnitude  wore  ob- 
served in  many  of  the  stars  near  the  cluster  ;  bat 
Frof.  Pickering  says  tbut  on  examination  of  tho 
photographs  tukoa  at  HtirvRrd  College  provi» 
M^ond  doubt  that  the  star  about  9"  or  10"  i.p. 
the  clustei  varies  between  9-76  and  11-6  nuig., 
vhile  tile  south  component  of  the  wide  pur 
following  tba  cluster  varies  between  9-3  and 
12-2  magnitude.  Those  who  lay  themselves  out 
for  watcbing  "  variiitioos"  may  do  good  work 
by  observing  S  Mossier  with  reflettors  as  wall  as 
refractors. 

Two  more  small  plmets  have  seemingly  beea 
disoovBred — one,  mentioned  last  week,  by  Dr. 
Faiila,  and  now  another  by  M.  Charlois,  of  Nice, 
which  will  reckon  as  236,  on  Au^put  19.  The 
aateioid  discovered  by  M .  Charlou  is  very  near 
Hera  [103),  bnt  the  diflerence  in  magnitude 
suggests  that  it  must  be  new.  Hers  whs  dis- 
covered by  Prof.  Watson  o(  Ann  Arbor, 
Michigan,  22  years  ago. 

The  death  is  announced  of  Miss  Marianne 
North,  tho  at^compliohed  artist,  botanist,  and 
traveller,  tihc  was  bom  at  Hastings  in  1830. 
tbe  eldest  daughter  of  the  luto  Mr.  Froilerick 
North,  M.P.  Miss  North  early  developed  a 
strong  taste  for  natural  history  and  a  desire  for 
tmya,  and  in  IH65  she  went  with  her  father  to 
Uie  East.  For  two  years  thoy  resided  in  Kgypt, 
Syria,  and  Palestine,  and  after  Mr.  North's  death 
in  1869  his  daughter  devoted  horsolf  to  painting 
as  a  profession.  In  IHGli-TO  she  executed  a  largi 
number  ol  landscapes  in  Sicily,  and  in  1870 
visited  Canada,  tho  United  States,  and  Jamaica. 
Eler  sketches  made  in  these  places  were  th( 
foundation  of  the  present  collection  at  Kew.  She 
next  went  to  Brazil  to  point  the  flora  of  the 
(xiuntry,  and  she  waa  received  with  much  dit.- 
tinction  by  the  Kmperor.  TonerUIe,  India,  and 
Ceylon  were  then  visited,  the  result  being 
splendid  collection  of  studies.  A  selection  from 
them  was  exhibited  before  the  Royal  Society.  In 
November,  IS77,  Mies  North  went  to  India,  and 
on  her  return  two  years  later  she  offerod  her 
entire  collection  of  pictures  to  the  authorities  at 
Kew,  in  trust  for  the  nation,  and  she  engaged  tc 
build  at  her  own  cost  a  gallery  for  their  recep- 
tion. The  offer  was  accepted,  the  hanging  of 
the  paintings  was  superintended  by  the  artiat 
herself,  and  on  July  8,  1832,  the  gallery  whs 
ihrown  ojien  to  the  trablic.  There  are  upwards 
of  700  palntineB,  and,  according  tfi  the  testimony 
of  Sir  J.  D.  Hooker,  it  would  be  impossible  to 
overrate  their  usefulness  and  scientific  import- 
ance. On  August  1,  1882,  Uisa  North  left  for 
the  Gape,  to  study  the  vegetation  of  South  Africa, 
Buly  m  1883  nxtj  n«ir  painting  were  sent  to 


Kew,  and  in  June  the  coUef  tion  had  so  increased 
was  added  to  the  buildina:.  On 
September  'U,  I8H3,  Miss  North  left  London  for 
Mahc,  tbe  principal  island  of  the  Soychelles 
group,  where  trees  and  flowers  flourish  which 
known  elsewhere.  Here  also  she  made 
valuable  sketches.  .Sbo  sahsequenlly 
visited,  in  pursuit  of  her  artistic  and  scientific 
objects.  Coluorniu,  Borneo,  Java,  Australia,  and 
New  Zealand.  A  Snal  joonioy  undertaken  to 
South  America  brouKht  on  a  long  and  painful 
illness,  from  which  Mies  North  never  recovered, 
ind  she  died  a  few  days  ago  at  her  home  in 
liloucestershiro,  leaving  a  work  which  few  can 

In  our  "Scientific  News"  Inat  week  we.  in  a 
moment  of  forgctfulness,  spoke  of  the  friendly 
rivalry  which  might  be  set  up  by  the  publication 
of  Mr.  Higgsa  photographs  of  the  solar  spectrum 
when  compared  with  the  drawings  of  Itl.  Thollon. 
We  forgot  that  M.  Thollon  had  "joined  the 
majority,"  but  we  have  no  doubt  he  would  have 
enjoyed  a  view  of  Mr.  Higgs's  photographs. 

Dr.  James  Matthew  Duncan  died  recently  at 
Baden-Baden,  in  the  C-lth  year  of  his  age.  He 
was  F.R.S.,  and  a  worthy  representative  of  his 
native  city,  Aberdeen,  whore  ho  was  bom  in 
1S2G. 

Tardy  news  of  tho  death  of  Prof.  O.  Silvestri, 
who  held  the  chair  of  chemistry  at  Catania  in 
1863,  but  was  eubsequcntly  invited  to  Turin, 
has  been  received.  He  made  Mount  Etna 
his  especial  study  [just  as  PalmieH  studios 
Vesuvius],  and  by  bis  efforts  an  astronomical  and 
meteorological  observatory  has  been  erected 
Mouut  Etna  at  an  ultituda  of  3,000  m.}trea. 

The  British   Aaaocialion  meeting  at  Leeds  has 

led,  they  being  below  the  total  of  reo< 
Next  year  tho  Association  meets 
nd  at  the  general  committee  meeti 
Monday,  the  secretary  read  a  coi 
n  from  the  Lord  Provost  of  Edinburgh, 
inviting  the  Association  to  hold  its  meeting  in 
"■"■'  '-  that  city.     The  invitation  was  supported 


below  the  summit  of  Mont  Blanc,  or  )4,320tt. 
above  the  sea.  It  was  hoped  to  maintain  the 
itrumonts— which  had  to  be  attended  to  onte 
15  days— in  action  during  four  moathi  of  llM 
year.  A  series  of  intermediate  stattons  was  pro- 
jected. Mr.  J.  G.  Symona  alluded  to  tht 
e^ipense  of  keeping  up  obacrvatonea  when 
attendants  had  to  be  located,  and  said  he  wit 
inclined  to  think  that  self-recording  instnuneoti 
would  be  successful.  If  they  could  be  made  to  go 
for  IS  days,  they  could  be  inade  to  go  forSlds^ 
—indeed  it  was  difficult  to  say  where  the  linot 
would  bo.     He   did  not  suppose  that  tenths  tt 


r  self- 


recording 


by  a  deputation  consisting  of  Biiillic  Colston,  Di 
Kuasell,  Prof.  Q.  F.  Annatrong,  and  Dr.  J.  B. 
Haycraft.  Sir  W.  Thomson  formally  moved 
that  the  meeting  of  the  Association  in  1302  \n 
'  'd  in  Edinburgh.  The  motion  was  seconded 
Prof.  Fitzgerald,  and  on  being  submitted 
I  meeting  was  carried  unanimously.  Lord 
Kayleigh  proposed  that  Dr.  W.  liugEias  should 
'  appointed  President  of  the  Cardiff  meeting, 
narktug  that  that  gentleman  had  a  long- 
eatabliahed  reputation  as  a  master  of  astraoomy, 
especially  with  regard  to  the  application  of  the 
spectroscope  to  astronomy,  and  that  any  addi 
he  might  deliver  on  the  occasion  would  be  worthy 
of  his  Bubjoot.  He  added  that  some  ti 
elapsed  since  an  astronomer  had  been 
presidential  chair.  Mr.  J.  W.  L.  Oloishor 
seconded  tho  resolution,  and  the  Preiidont 
supported  it,  and  agreed  that,  in  electing  Dr. 
Huggins,  they  would  not  only  be  doing  honour 
to  themselves,  but  would  secure  an  excellont 
president  to  direct  their  work.  The  resolution 
was  adopted.  Lord  Windsor,  Lord -Lieutenant 
of  GLunormnshire.  the  Marquis  of  Bute,  Lord 
Rayteigh,  Lord  Tredegar,  Lord  Aberdare,  Sir 
J.  T.  D.  Llewellyn,  Prof.  Michael  Foster,  and 
Dr.  A.  Qeikie  were  elected  vice-preaideota  to 
assist  Dr.  Huggina,  After  some  diecuasion  as  to 
tho  moat  suitable  time,  it  was  decided  that  the 
Cardiff  meeting  should  commence  on  the  lOtb  of 
August  next  year,  and  local  oificers  were  appointed. 
Prof.  A.  W.  Williamson  was  re-elected  general 
treasurer  of  the  Association,  Sir  Douglas  Oalton 
and  Mr.  Vamon  Harcourt  were  also  uhoacn 
general  socretartea,  and  Mr.  G.  Griffith  was 
appointed  assistant  general  secretary.  The 
ordinary  membars  of  the  council  and  the  auditors 
were  also  adopted. 

In  connection  with  meteorological 
Mr.  A.  L.  Koch,  of  Boston,  U.S.A., 
description  of  on  observatory  which  has 
been  erected  on  Mont  Blanc.  Until  receatly,  he 
said,  the  highest  meteorological  atation  in  the 
world  waa  in  tho  United  Statea,  on  Pike's  Peak, 
at  an  elevation  of  H,lil4ft.  above  the  sea,  anC 
the  highest  station  in  Europe  was  on  the  Son- 
nenblick,  in  the  Austrian  .\lps  (10.170ft.).  Thi 
Froncb,  who  bod  done  so  much  for  high-Ieve 
meteorology,  could  now  claim  the  highest 
station  in  the  world,  M.  Vallot  having  es- 
tablished s  oibin  provided  with  many  registering 
initruments  at  tne  Booher  ile«  Bowes,   I,16Dft. 


but    tenths 
always  of  much  consequence. 

The  Monday  evening  lecture  was  delivered  liy 
Prof.  C.  V.  Boys,  who  showed  his  andienoe  how 
be  made  his  now  celebrated  "  quart*  fibres,"  and 
0  what  uses  (or  some  of  them)  they  could  b* 
pplied.  '  He  exhibited  their  application  aa  siu- 
lenders  for  extremely  delicate  apparatus.  Tht 
ineness  of  the  fltamenta  was  illustrated  by  show- 
n^,  through  the  aid  of  tbe  lantern  on  s  scnco, 
.  hving  spider  running  over  its  web.  Tbe  spido 
was  then  transferred  to  a  web  of  the  quarts 
fibre,  which  proved  so  delicate  and  smooth  ia 
compariaon  that  tho  spider  slipped  at  eveiT 
attempt  to  climb  tho  threads.  The  heat  from  a 
candle  at  the  extreme  end  of  the  ball  waa  suffi- 
cient to  turn  a  mirror  suspended  by  one  of  tlM 
Gbres,  the  movement  being  made  visible  by  th* 
deSection  of  the  spot  of  light  on  the  screen.  *' 
musical  nolo  even  had  the  Hune  inflaence, 
what  is  perhaps  still  more  wonderful,  the  at- 
traction of  gravity  of  the  2-^-millionth  part  of  • 
grain  acting  on  a  torsion  balance  tnitde  of  tht 
same  fibre  was  also  visible.  Air.  Boys  ahowil 
by  means  ot  a  gold-leaf  galvanometer  that  tks 
fibre  is  also  s  perfect  insulator. 

The  extraordinary  minftill  of  this  yanr  in  N«r 
South  Wales  is  shown  by  tbe  toilowing  statenuri 
from  the  Sydney  Observatorj- :— Average  annul 
rainfall  for  31  years,  49-2?6in, ;  average  ninfill 
from  January  1  to  June  3D,  for  32  years,  31  -15^; 
mintall  this  year,  from  January  1  to  July  3^ 
67-301in. 

Prof.  MuUer,  of  Carlsrube,  hna  made  wms 
terostiag  observations  on  clouds.  Tbe  higM 
clouds,  cirrus  and  citro -strntiis,  rise  on  aoanr- 
age  to  a  height  of  nearly  30,n00ft.  Tbe  middl* 
clouds  beep  at  from  about  lO.DDUft.  to  23,000(1. 
in  height ;  while  the  lower  clouds  reach  l> 
between  3,0D0ft.  and  7,000ft.  The  cumulii 
clouds  float  with  their  lower  surface  at  a  hd^ 
of  from  4,000ft.  to  6,000ft. ;  while  theiraimuiuti 
rise  to  lS,000ft.  The  tops  of  the  Alps  are  <rfM 
bidden  by  clouds  of  the  third  class,  bat  fi>* 
bottom  of  the  clouds  of  the  second  class,  ul 
especially  of  tbe  thunder  clouds,  often  eafaU 
them.  The  vertical  dimensions  of  a  cloud  ob- 
served by  Prof.  Mollor  on  tho  Netlebarg  was  o« 
l,20Dft. :  he  stopped  out  ot  it  at  a  height  of  atari: 
3,700ft.,  and  high  above  the  moonUin  fl<al(l' 
clouds  of  the  miJdle  class,  while  veils  of  mistlif! 
in  tho  raviaca  :knd  'clefts.  The  upper  clouds 
growing  thicker,  while  the  lower  ones  wen 
solving,  and  soon  it  began  to  rain  and  snow. 

E.tperiments  ore  being  conducted  in  tb 
Channel  near  Folkestone  for  the  purpoK  i 
testing  the  geological  structure  of  that  portion 
the  aea-bed  upon  which  it  is  proposed  to  conslrc 
a  bridge  across  the  Straits.  The  engineen 
charge  of  tho  work  are  M.  Georges  Kersent  r' 
M.  Benaud,  marine  hydrographic  engiiieert.  ' 


of  the  French  coast  is  finished,  •! 

BO  far  as  it  has  proceeded  on  the  Englis' 
the  Channel  it  has,  it  is  stated,  proved  tbw  sifi 
factory,  the  seti  bottom  being  very  fmA  B 
suitable  for  the  proposed  structure.  TbsrsH 
comparatively  very  little  variation  in  the  d«tr^ 
except  at  the  sand- banks,  which  would  be  briil|l 


Thiol  In  Skin  DlseMBB.- Prof .  Sohwi 
of  Buda  PcBth,  has  used  thiol,  a  substanos  •■ 
similar  to  ichthyol.  but  tree  from  unpleasantodi- 
ond  made  by  heating  gas  oil  with  nilnlur,  I 
large  number  of  skin  diseases  »ith  remanBUt*. 
COBS.  In  herpes  loster,  acue  simplex,  aaA  nmM 
in  moist  eczema  aud  in  bums,  he  paints  tfarBaStd 
parts  with  a  soluliou  in  distillud  wator,  of  *" 
strength  of  one  in  four,  twice  a  day,  not  wash 
the  applicatioQ  off  for  two  or  three  days.  In  si 
long  standing  cases  the  washing  ia  sbll  longer  • 
layed.  In  Bome  cases  an  ointment  tow  ^B 
three)  was  employed,  and  in  some  the  dry  po^P' 


Sept.  IS,  1890. 
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if  Of  LlUr,  at  ihU  u  dit  psfi 

bm  (TOTong  writs  vhkt  h«  ko»wi.  w 
'"""'■  "  'hat  not  Id 

'of'lSi 


«b1]',  but  ta  aU  olbai  nhiaiita:  for 

i_ — u— 1-,  hBinrt(dM  and 

noo  or  i^  a  (c 

— _, BO  Bor*  than  what  •nrrbadT  6am, 

•BaMtolinasbdUriritlithlaUttla  pitMnoa  of  Ui, 
wffl  iiiid«miki  to  mt«  Uu  rtola  body  iK  ^r*l<>^  ^  Tlot 
Inmvtiaaefnat  buonnoiansH  darif •  Uwii  oiicliiaL" 

XTTNAB  S7BFA0INa  BY  OLACIATION 
— BBOSrVB  AOB  ON  THE  KOOK— 
VOLO  AKIO  ACTION  WITHODT  WATEB 
— aiNO  FOBMATION  ~  UAOHBTIO 
(OB  SLBOTBIOAL]  ACTION  ON  THE 
XOON. 

[3l.5ii3.]— Me.  Psit,  in  hia  latter  on  pigo  JVl 
pioducei,  u  an  ar^ment  in  favouc  of  luiuc  eur- 
laciDg  by  gUciatian,  the  fact  that  there  ia  "  no 
BTiJaaee  ot  a  long  temperate  em  of  erosioD  and 
ndiiaait&rj-rDck  lormation  "  on  the  mooa  similar 
Id  tfaaC  obMrred  □□  our  mother  earth.  Xow,  hu  it 
Dceurred  to  thia  worth;  gantlemiui  that  anagaoC 
armoa  and  ndimBatary-rocIc  formation  maj 
actaalW  have  existed  □□  our  aeighbonr;  but  that 
all  endSQce,  or  nuarly  ail  eTideaca,  of  its  eiuAeace 
waa  oblitaratsd  dnriiig  the  volcanic  age,  and  not  b; 
■  Soal  glwia]  age  ? 

I  have  ikot&ed  ao  imBginaty  Mction  □(  the 
Baaaa.  We  will  Uks  « to  be  iti  lurlace  during  the 
KOBve  age,  and  te  iti  water.  At  A  we  draw  a 
liintt,  where  we  will  sappose  thehsat  ottheiaterior 
daiiag  the  early  part  of  this  age  vas  sufBcient  to 
eooTerl  waterinto  vapour— i.e.,  we  will  take  it  aa 
that  point  below  the  mooii's  gurfaoc  where  the  heat 
nt  the  interior  was  mijliciaat  to  prevent  {urttaer 
abaorption  of  water  from  without.  I  &m  not  over- 
lookiiig  the  tact  that  "  water  can  penetmte  otpillary 
paaagea,  even  into  cavities  filled  with  steam,  und 
under- preamire  losj;  rsmain  na  water,  even  at  a 
while  heat.  I  only  intaud  my  line  /i  bb  aa  average 
Hait.  Now  the  interior  goea  oa  cooling,  aad  the 
limit  sf  abioiptioa  (or  ol  great  heat,  if  '  ' 
tetter)  gets  nearer  the  centre  of  the  f, 
•Hives  after  asea.  say.  at  i.  Thia  leaves  the  apace 
between  h  and  k  capable  of  taking  up  maiat 
ud  I  connive,  ooosideriDg  the  small  propoi 
which  the  quantity  ot  water  on  the  moon  must  1 
htne  to  ita  total  masi,  that  thia  ia  actually  what 
took  placa  DD  our  latelhte.  That  aa  the  heat  wr- 
diiapated,  and  the  heated  portioo  became  leae,  moi  _ 
■I  Uia  nuMMi'i  lubitance  waa  capable  of  taking  up 
Witer,  and  thii  leaaeoiug  of  heat  aod  eitensioa  of 
ttmxj^aa  oonUnited  oDtil  the  whole  of  the  water 
nw  abnrbod,  except  that  which  the  extreme  cold 
toward*  the  Mid  of  the  eroaive  age  c 

At  lh«  nd  of  the  enMive  age,  then, 
Uttatr  laodiwera  covered  with  sno' 
lone  land*  were  watsrleaa  and  barren :  although 
Bowioeirtiiehoovered  the  frozen  aeoa  might  Y-  — 
bMB  left  behind  when  the  water  beneatH  it 

Kow,  h>Ting  arrived  at  this  semi-gladated  < 

ditioa  (we  will  aanuoa  with  sridencea  of  liven 

Mu],  what  deiCroyed  it  all  F  I  answer.  Volcanic 
JctioB.  For,  after  the  water  waa  aoaksd  up,  thi 
■Don  riill  oontiaued  to  oool.  The  presaurs  upoi 
Ba  imalaai  k,  and  the  atraia  upon  tha  cruat  a,  lauat 
la*a  fawruMail  aa  the  coDtraotjon  conaeque  ' 
■•Ung  ooodatied.   What  then  happened  mus 

kaa  tba  Ineaking  np  into  oraclu  and  flaanres  ..  . 

out,  and  the  anapa  bj  these  paths  of  vast  voloanic 

"'    '' ' *' ' —  '"  which,  having  been 

ure  (or  agoa,  would 
lava  that  we  cannot  li~  "   ~ 

_ , 1|  and  which  would  have 

twtad  Hnall  roptoree  m  the  oniat  into  terrific  gaping 
TCkanio  montha. 

I  do  aot  batiaTe  that  all  the  absorbed  water ' 
ndriTaooatbTthiaprocaBa;  but  the  molten  lava 
■DildhaTaooDTarted  theramainine  ics  and  snon 
*  Iht  — ^j"  into  vapour  to  be,  altar  a  conaider' 
•Ui  line,  iv^noiitad  a«  mow,  as  stated  in  my 
Mt«oap.37t. 

"mhaat  W»ter  there  can  ba  no  volcano."     1 
MkFioLJ'ndd  nuut  beicrong.    Highly-heated 

bU a n.j_«. jjjj,||  ^  j^j  liqu^ 

,  they  become  liquid. 

k  may  be  perfectly  solid 
--' "■    ^tly 


mence;  and,  when  o 


a  commended,  where  is  the 


Can  we  take  Man  to  proTS  anything  aa  regards 

ring  formation  P  The  snow  rings  aroond  his  seas 
will  vaniih  when  the  crust  gives  way,  aa  I  aaaume 
the  moon's  has  done.  The  lioei  on  the  moon  may 
be  caosad  by  the  flowing  up  of  sheets  at  lava  over 
the  old  diif  lines  of  aomewhat  circular  and  departed 
seaa,  the  middle  of  the  seaa  auhaiding  oa  the  lava 
cooled  and  the  volcanic  action  ceaaod.  Or,  as 
Proctor  stated,  "  by  voleonic  firea,  upheaving  a 
large  region,  and  forming  all  rouud  ft  a  liog  of 
raised  rocky  matter,  while  later  the  interior  seama 
to  have  been  invaded  by  liquid  matter  from  with- 
out, carrying  in  and  dopoaitiiig  substances  ot  the 
aama  kind  aa  thoaa  which  form  the  aurface  of  the 

I  do  not  quite  understand  Mr.  Peal  when  he 
says  "  the  moon  has  ....  paasad  through  the 
temperate  era  of  eroaion  of  air,  lain^and  nvar," 
when  he  later  on  states,  ■'there  is  very  little 
rridftict  ef  .  .  .  ,  iiir  in  the  moon,"  and  he 
objects  to  the  atatement  "  hot  air,'*  when  he  admits 
air  may  have  existed  on  the  moon,  and  Saya  that 


"ooi  moon   has  yet  a,  larf^e  atore  ot  initial  beat 
whidt  is  slowly  passing  aS." 

l£r.  Peal  hoi  brought  my  name  into  the  laat 
paragraph  of  letter  3m3  in  auoh  a  manner,  that 
your  readera  will  at  firat  sight  imagine  that  I  believe 
the  probable  effect  of  "  solar  heat  ia  on  objection 
to  the  theory  of  snow  on  the  moon.  Mv  original 
letter  does  not   expreaa  that ;    and  1  do  not  so 

Aftar  Mr.  Peal'sargument  as  to  the  improbability 
of  snow  beoomiog  ice.  and  gliding  oH  glacier- like 
to  tower  levels,  and  all  that  followa  the  statement  in 
his  letter  of  July  *21st,  down  to  the  word  "  moon," 
I  scarcely  think  he  ia  in  agreement  with  his  own 
ideas,  when  he  in  hia  letter  of  tha  6th  July  makes 
**  avalanches"  possible. 

Admitted  I  am  wrong  as  to  the  cause  ot  the  rays. 


electrical  action  wluch  occaaious  the  removal  of  the 
meteoric  duat  according  to  his  theory  probable!' 
"There  aeenia  no  reason  why,  in  giving  it  {i.e.,  the 
initialjieat  of  the  moon)  off  occasionally  when  ihere 
is  an  imuaual  discharge  ot  aqueous  vapour,  it  should 
not  give  rise  to  electrical  phenomena.  Quito  so,  but 
why,  always  along  the  same  rays?  Would  vapours 
alway^a  be  ipven  oif  at  the  same  place,  and  the 
diroctiTO  action  of  the  currente  of  eleotricily  (or  ot 
the  discharges,  it  it  is  considered  that  electricity  ia 
stored,  and  Unally  diachart;ed  in  the  direction  of  the 
raya)  always  be  the  same?  That  is,  wonld  the 
exciting  cause  or  cauaea  of  those  electrical  pheno- 
mena ^waya  be  seated  in  the  same  portion  of  the 
interior  of  the  moon  f  Would  they  not  rather  shift 
about,  and  consequently  the  rays  change  their 
direction  if  this  were  true  F 

I  think  we  can  fairly  aaaume  that  the  moon,  it 
lasgnotic  at  all,  ia  magnetic  in  the  same  sonee  that 
our  earth  ia  magnetic.  Now  the  effect  of  the 
earth's  magnetism  is  directive  and  not  translative. 
That  is,  a  magnetic  body  will  arrange  itself  in  e 
Line,  ao  as  to  point  to  the  magnetic  north  and  nug. 
nctic  south,  but  it  ever  so  free  to  aot,  will  nol 
approach  one  fraction  ooarer  or  depart  one  fraction 
further  from  the  magnetic  poles.  In  the  case  olac 
aurora,  a  magnetic  neodlo  floating  in  water  will  in 
deviated  sometimes  to  more  than  a  degree,  but  il 
does  not  float  towards  the  eanaa  of  the  deviation, 
When  it  ia  diatinctly  proven  that  the  earth's  mag- 
netism is  translative,  then  will  I  believe  that  vast 
paths  of  meteoric  dust  can  by  magnetic  action 
be  displaced  on  tha  moon,  and  not  before. 

Mr.  Peal  will  not,  we  know,  agree  with  mo  that 
the  moon  has  been  finally  anrtaced  by  volcanic 
action ,  because  he  has  pointed  out  in  letter  31164 
that  "  our  earth  afforila  ua  a  fairly  clear  demon- 
stration that  such  could  not  be  the  case."  But  I 
contend  the  condition  of  our  earth  does  not 
detaonatrate  thia.  I  believe  the  moon  was  once 
very  like 


itagea  ot  planetary  existence  almost  to  4he  last 
itage,  thatlaat  stage  being  when  the  remainder  of 
lierinitia]  heat  ahall  have  been  dissipated.     And  aO 


rough   . 


at«ea 


experienced  by  our  satellite. .._  . 

will  be  absorbed,  and  a  final  volcanic  upset,  aa 

will  be  the  near  fiiinh  of  l^e  piece  ;  that  in  thia 
final  volcanic  upset  so  much  heat  will  be  dissipated 
that  auother  Buch  a  one  would  be  imposathle  :  and 
that  then,  if  we  conld  see  it,  we  should  arrive  at  a 
point  where  our  earth  would  be  slowly  giving  up 
her  remaining  initial  heat,  as  the  moon  is  now 
doing.  In  concluding  this  letter,  I  ahako  hand! 
with  Mr.  Peal  on  the  good  humour  ot  this  oorre- 
Heory  Btooka. 


UBTBOBS. 


one  yon  mention  is  ot  no  use.  Do  yon 
nk  there  ia  a  probable  difficulty  for  two  obaer 
to  know  when  they  saw  the  same  meteor,  because 
of  the  possible  difference  in  brightness  dne  to  their 
distance  apart.  Take,  for  inatance.  an  obaerver  at 
Yarmouth  and  another  at  Dublin.  The  former 
might  obearvB  a  brilliant  meteor  in  zenilb,  whereaa 
the  latter  (360  mites  west)  might  aao  the  same 
meteor,  but  inferior  in  brightness — probably  one- 
sixteenth.  Under  such  circumstancea,  when  the 
two  observen  compare  notes,  'their  obiervattoDa 
would  not  appeartosatiatactorily  agree  to  deflnitely 
slate  that  they  both  observed  the  same  meteor. 
HeUoatat. 


A  Tian  TO  THB  OBBBBTATOBT  Ot 
THB  I.ATB  ASTBONOMEB,  JAUBS 
NASKTTH. 

[310)8.]— It  has  been  said,  "The  world  soon 
forgets  ita  groat  men."  I  am  surprised  at  the  small 
amount  of  interest  created  by  the  death  ot  the 
astronomer,  Mr.  Jamee  Naamyth,  the  inventor  of 
the  celebrated  steam-hammer.  'The  world  ia  profiting 


i  tools, 


Utbe 


by  his  great  discovery,  ^ 

results  of  tiia  arduous  astronomical  labours,  he  gave 
them  freely  to  hia  faUow-man.  At  one  time  he 
entered  into  conversation  with  mo  upon  thia  sub- 
ject, and  Boid,  "  It  waa  all  a  work  of  love." 

When  Mr.  Noamytb  retired  from  buiiness  in 
1867,  he  had  porchaaed  tha  "Cottage  in  Kent,"  aa 
he  called  it,  and  afterwards  gave  it  tlie  name  of 
"  Hammer  field."  Hammerfiold  is  near  the  vdlam 
ot  Penahurat,  Kent,  andia  close  to  PenshurstCostJa, 
the  residence  of  Viscount  De  L'lale  and  Dudley. 


ongenial  diapoaitio 

the  chief  intareet 

,,   .sleacopes.    There  .._ 

reflacton,  and  were  conatructed  by  himself  :  the 

other  is  a  refractor,  by  Cooke  and  Sons,  of  York. 

The  observatory  ia  built  on  tha  west  side  ot  tha 
residence,  and  containsthe  Bin.  refractor,  fixed  upon 
a  massive  iron  pillar.  The  dome  ot  tba  bnilding  i* 
Sied  upon  rollara,  which  a  lad  can  eiaily  rotate. 
The  observatory  is  nicely  fitted  up.  There  ia  a 
cabinet  containing  choice  geological  specimens  of 
rocka  and  tosaila,  some  of  which  are  from  tha  eoal 
Het   "   ■ 


of  whidi  he  had  distributed  ai 

■'?!''■" 


position  ot  the  Earth's 

tenth  of  an  inch  to  a  nuio.  no  mii  ^.l..,  .ud  ..=.»". 
of  Mount  Blonc,  Etna,  and  also  Ihe  depths  of  tha 
deepest  mine,  aa  ahowing  the  almost  incredible 
minimum  of  knowledge  we  possess  about  even  the 
surface  ot  the  earth,  Thia  diagram  conveyed  a 
correct  idea  of  the  relative  msgnitude  of  geological 
phenomena  in  comparison  with  the  earth  itself. 

The  walls  of  the  observatory  were  hung  with 
astronomical  aubjects.  One  waa  a  drawing  of 
Jupiter's  disc,  30in.  in  diameter,  drawn  by  hims^, 
ahowing  the  cloud-betta  with  their  snowy  white 
borders,  alao  the  large  brick-red  spot. 

Another  was  a  bMUtiful  photograph  of  the  full 
moon  atiout  2ft.  in  diameter,  which  was  presented 
to  Mr.  Naamyth  by  Warren  De  La  Rue,  olCrauford 
Observatory,  and  was,  he  aaid,  the  flrat  given  to 
any  friend.  There  was  alao  a  model  in  plaater  of 
Paris,  showing  a  section  ot  the  moon's  aurfacn, 
with  its  craten  and  wall -surrounded  plains.  Hs 
had  sixteen  modda,  showing  the  principal  parts  of 
the  lunar  aurface. 


mechanicism  luapended  by  a  fine  wire  from  tha 
dome  of  the  observatory.  He  said.  "  When  Sir 
John  Herschel  waa  here,  he  laughed  heartily  at  my 
simple  Illustration,  showing  how  largo  and  sm»U 
globe*  revolve  around  the  centre  of  gravity,"  It  was 
simply  a  small  brass  rod  with  a  wood  ball  about 
4in.  in  diam.  fixed  on  one  end,  and  a  small  one  on 
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Um  oOua.  ^e  fine  wire  from  the  donu  wm 
fut«Ded  round  the  tnn  rod^  that  tha  nnall  hall 
Imluoed  tha  Uige  ooe.  T1i«m  wem  mads  to 
raixilve,  and  Uie  centre  of  gravi^  waa  mppoMd  to 
ba  where  the  fine  niie  waa  tm^mtiA  aroimd  tha 

Tbs  moon,  aa  leaa  throng  hia  Sin.  Cooke,  waa 
i«all7  grand.  Some  at  the  lunu  ciatan  appaat^d 
to  he  uaulj  filled  to  the  hrim  with  Uva.  The  wide 
and  apparentl;  Isral  tiactii  which  havs  reoaiTed  the 
name  ot  seaa,  appeared  like  deaerta  of  laiid,  with 
imall  enten  acattered  ovar  theic  luitaoa.  I  ob- 
■erred  two  or  time  appaientl;  Ulad  with  nnd, 
with  tha  rinu  ot  the  entt«l*  probndiog  through, 
Mr.  Ifumythtnjned  th«talew^ieiipcni{iie  walled- 
^un  Phito,  whieh  iB  about  70  milee  in  diameter. 
The  walla  varied  in  height  from  4,0001t,  to  S.OOOtt 
On  the  w«Bt  and  north  walla  were  loftj  pe«k«,  wUdi 
oaat  their  black  ihodows  acToa  the  plain,  which 
look,  said  Hr.  Naamyth,  "I^d  the  towan  and 
apirea  of  a  great  cathednl."  I  obaerved  a  landslip 
on  the  norui-eait  of  the  drcutar  wall,  the  bottom 
edge  of  the  man  which  had  ahppad  down  projecting 
in  towarda  Uia  centre  ot  the  puun. 

The  great  alpine  vaUe^,  wliMi  ia  about  80  mile* 
long,  and  dt  wide  at  one  end,  lay  to  the  wart  of  Plato. 
Tha  lata  Her.  T.  Webb  oompared  the  ihape  ot  this 
nnaikal^eTalleTto  a  "FlorenoBoiiaa^"  The 
vallaf  ooimeati  the  aea,  or  Hate  Imbriom,  and  the 
Maie  Frlgori*. 

'  obaensd  the  itoUted  Uoont  Pico  upon  the 
'  «■»  Han  Imbrinn,  which  riaea  to  the  height 
u&  ft^vwAb.  The  aummit  of  thia  atrikiTig  mountain 
ii  divided  into  three  pvaks,  which  caat  their  ahadowB 
on  the  plain.    I  obeerrsd  also  at  the  baae  of  the 


•>?*.8 


At  another  time  ha  ahowed  me  the  Innai  Apen- 
ntne  mountaina,  extending  to  a  length  of  *50  milea. 
■m. :.  .i   .1-. ._,^  ^^_^   -^  crowned 

^o  heighta  of  nearlj 


T(. 


with  peafci,  some  of  which -^^^  „..  ^=i.a.j 

20,000ft.  In  a  tine  with  the  ba»  of  Una  mountain 
I  observed  two  chaims ;  Mr.  Naamvth  informed  me 
that  the;  were  a  mile  wide.  Ia  the  aame  field  ot 
view  were  threecntera  to  the  south  irf  the  Apenninea 
— namely,  Archimedefl,  Autoljcua,  and  AxiatiUiu. 

i_i.: — 1™  i.  .  B 1.! — 1  _.iv  J  terraced  wall, 

>f  whidi  rise  to 
twoeluumi,  e*d> 


Archimedee  ia  a  fine  object,  with  a  < 
crowned  with  mai^  peaka,  aoma  of 
the  height  of  T.OOOR.    I  otnerred  two 


Ur.  Naamyth's  two  reflectom  are  fixed  upon  the 
lawn.  One  us  a  I3in.  and  the  other  a  20in.  He 
gave  me  his  opinion  respecting  rafiecton.  He  laid, 
"  It  I  had  mf  days  over  agam,  I  ahould  not  go  hi 
ba  refiectois.  When  I  waa  a  young  man  I  coold 
mn  ap  a  ladder :  now  I  am  older  I  find  tt  very 
InoanTtmsat.  Beaidea,  when  I  had  er^ibing 
ready   for   ohservstiaa,  I  often   found   my  aoin. 


d  with  dow,  and  the  tubs 

neatlT  interfered  with  good  deflnilicm."  In  tact, 
Mr.  Naamyth  never  made  any  appoinbnent  tor  any 
friend  to  meet  him  for  obaerrstion  with  his  re- 
flector.   He  used  at  soch  times  hia  8in.  refractor, 

BIr.  Naamvth  entered  into  convsnatiMi  with  me 
remcting  observatoriaa.  He  Mid,  "I  reoaived  a 
letter  a  few  dafi  ago  from  a  gentlMnan  in  Scotland, 
otUng  my  odvioe  respecting  bmlding  an  obaarva- 
tory.  I  wrote  and  told  bim  to  boild  a  Ait  tor  hia 
taleacop4L  and  when  ha  required  its  oae,  to  drive  it 
ODt  into  the  open  air."  Mr.  Naamyth  intonnsd  me 
that  tha  heat  aridng  b^om  the  walla  and  dome  of 
on  obeemtory  prevented  good  definition. 

The  tnbeot  Naamyth's  20in.  rofiector  waa  made 
with  tnmniona,  like  a  canaoo;  one  ot  the  trun- 
iii<nia  was  hollow,  to  admit  of  the  eyepiece.  The 
whole  waa  mounted  on  a  tom-table,  having  a  seat 
oppooitB  to  the  eyepiece.  The  observer,  when 
•eued,  oonld  direct  the  teleecope  to  any  part  ot  the 
heavena  wlthoot  moving  tiinn  hia  aea^  He  dO' 
Bciibsd  the  mechanism  of  thia  beautifol  taleaoope  to 
ma,  and  showed  how  a  little  boy  could  move  the 
hutrnment  to  any  part  of  the  heavens. 

It  was  at  Hsmmerfield,  in  June,  18S0,  that  he 
diioovned,  with  his  large  refiector,  the  "willow- 
leat "  objects  on  the  sorface  of  the  son,  which  has 
dnoa  becD  oonfirmsd  by  the  ostronoman,  Sir  John 
HttschaL  Warren  De  La  Bne,  ^ne,  Secohi,  and 
otheie.  I  had  a  oonvemtion  with  him  in  1886  on 
tha  nihjeet  of  the  "  willow-leaf  "  objects,  when  be 
■id:  "M^ large refiector  ia  ioflneoced  greatly  by 
atmoephano  dinnrhance,  owing  to  tho  end  of  the 
tnbe  being  open,  so  Hut  I  hare  aaen  them  four 
tlmea  only  since  I  discovered  them  in  1860." 

niere  were  time*  when  he  had  a  good  night  with 
his  large  reSector.  Reterring  to  £ese  nighta,  he 
•aid:  "When  I  tnm  the  telcaoope  to  any  pontion 
of  the  heaveoa,  espedallr  to  any  part  of  uEe  Milky- 
way,  the  aight  of  myriada  of  ttan  brought  into  ^e 
field  of  view  is  overpoweringly  sublime.  Turn  the 
teleacope   to  any  ;«rt  ot   the  heavena,  it  is  the 


the  great  immewities  ot  spaoe  in  which  the  mil- 
lions upon  millinm  of  SUUS  WSTB  SCOttaTed. 

OtlatayeoraMr,  Nonnythhas  been  Uttla  haard 
of,  only  among  hia  trieods.  He  died  through  decay 
ot  natun  on  the  iSth  of  May  last,  aged  82  years. 
He  leave*  the  bnlk  ot  £2i3,0Do  to  eleven  henevalant 
'  latitntiona,  not 'forgetting  the  Society  tor  the  Fra- 
ontion  ot  Cruelty  to  Anim«i« 

Sept.  2.  I,  Wabb, 

THB  I.AW  OF  TLANBTAST  BOTATIOIT. 

[315d9.J — Tub  desinbleneas  of  such  n  law  ia 
evident  from  the  eiprandon  ot  the  learned  J.  P. 
Nichol,  LL.D.,  F.B.S.E.,  and  late  professor  of 
astronomy  in  QlasgowTJmveraity-    See  his  "  Phe- 

[la  of   the  Solar   System."     "  Why  do    the 

ts  rotate  ao  variously  ?  Where  the  relation  ot 

varieties  f  That  lawa  like  these  cao  resolt 

chanee  is  a  annpoaition  too    monstroos    tor 

belief.    The  aupposihaa  obtrudea  itMll  that  some 

'onnd  secret  of  natnra  ia  before  ns  in  dimahadow. 

though  the  achievement  be  remote,  the  histon 

of  the  Sul  and  certain  avolntiQn  of  truth  forbid 

be  BO  nnphilosophical  as  to  dentair.    Let  us 

the  aenlinent  of  the  old  Greek,  '  That  the 

tties    do    not    act    unezplioably,'    and    with 

heart  push  boldly  but  warily  on." 

0  law  T  propose  la  the  simple  law  of  squares 

following. 


The  squares  of  the  rotary  periods  ot  tha  planets 

•a  directly  proportional  toiheiD""" *  "--'- 

equators  to  that  ot 


W'ii 


rotary   peiioda  are  aa   tha  square  i 
indinationa. 

lu,  etc.,  are  entirely  out  of  the  question  in  the 
ivsstigation  of  plutalary  rotation  ;  or,  it  you 
prefer  using  udu  velocity  to  rotary  penod,  it  is 
■"TBraelyaa  the  square  root  of  said  incunotion  ;  ao 
)  more  parallel  a  planet's  eqoator  be  to  that  of 
I  Bvm,  the  greater  will  be  the  velocity,  but  the 
ahorter  the  rotary  period. 
■"'""""  a  the  cause  of  the  lawin  this  paper  : 
difference  aa  regards  the  law ;  the 
revolutionary  law  of  Kepler  was  accepted,  though 
"  received  no  eipbination  till  the  time  of  Newton. 


Yet,  I  have  my  theoty. 
A  few  exam^ea  will  i 
Kve  claim.    Ti 


decide  aa  to  the  merit  of  the 


not  given  in  any  aibonomioal  work  that  I  have 
seen ;  but  tht^  eon  be  colcuhited,  and,  I  deem, 
sutadently  near  to  prove  the  law. 
The  inclination  ot  the  Ecliptic  to  the  son'l  equator, 
xMrding  to  Herschel,  is  7°  20'  i  Lockyer,  Loomis, 
and  others  give  it   as  r  the  mean  is  7°  Iff  "-'- 

Sieoblii - ■ 

-    17';" 
earth's 

}  the  Ecliptic  ia  also  given  by  authors — vti.,  thato 
lermiry    is    r  0"  8':    Venus,  3°  23'  31":    Man 


Meronry  u  T  V  S" :  Venus,  3°  23'  31":  Mars. 
1°  Sr  o";  Jupiterj  rlS'4ff';  and  Satom,  T  29' 
28 '.  Now  the  inclination  ot  the  earth's  orbit  to  the 
sun's  equator  being  token  aa  7°  Iff,  those  of  the 
other  pfooets  oro  fonnd  bv  applying  those  angle 
lost  found  to  it,  oteervingtnat  in  the  oases  ot  Ihaaa 
plansts  whose  axes  ineUna  to  ^at  of 


of  their  ormta  to  the  Ecliptic  must  be  taken  tram  the 
r  Iff,  but  hi  the  others  added  to  it.     The  results 

ore  — Mercury,  U"   Iff  8";    Tenus,    r  46'  29" ; 
Mars,  9°  I'  5'*:    Jupiter,  6°  SI'  2ff' ;   and   Saturn 
V  4ff  32", 

BxAKFLE  l.—For  the  Rotary  Period  of  Xersiiry. 
-The  inclination  ot  Mercury's  equator  to  its  orbit, 
I  given  by  authors,  ia  alMut  Sl°.    Now,  if  the 
Jier  elements  as  given  in  the  tables  ....    .._.., 

-lis  angle  ia  given  a  trifle  too  Urge  for  the  reeultins 
rotation  period  of  Mercury  to  agree  with  that  found 
from  obBBrvalion :  it  should  be  30°  40'  38' ;  for 
30°  40'  38"  —  14°  Iff  8%  the  inclination  ol 
Mercury's  orbit  to  the  sun's  equator  '-  16°  3ff  30'. 
or  16-507969°  the  inclination  of  Mercury'a  eqnatoi 
whoae  aquore  root  is  4 '063°. 


ur  lu-iA/j3ua  ,  ui 

to  that  ol  Uie  ._, 

Then,  ny,  by  rule  ot  proportion,  aa  4'035'  found 
betoro,  u  to  23h.  SGmin.  4aec.,  so  is  4'Dn3°,  to 
24h.  6niin.,  the  given  rotary  period  of  Marcniy,  as 
seen  in  Lockyer  a  table. 

EiAMPLK  l.—Ftnd  tl^e  Sotara  Piriod  of  Mart.— 
Of  Mora,  Prof.  Lockyer  remarka: — "Ths  iudins' 
tion  at  its  aiia  to  the  plane  of  its  orbit  does  not 
differ  much  from  tha  earth's,  and  its  ssaaons  ore 
theretoro,  similar  to  ours  "  ;  bnt  he  gives  the  ineli' 
nation  ot  its  equator  to  its  orbitas  28' 51'.  It  this 
is  the  case,  the  aeaaonii  in  Mars  cannol  '  ~    " 

to  ours  aa  they  appear  to  be.     He  gi'  ^ 

period  ot  Mars  as  ^4h.  STmio.  23Bec. ;  to  obtain  this 
by  my  law,  the  inclination  of  Mara'  equator  to  ita 
orbit  ahould  be  only  26°  14'  26'.  Prof.  G.  W.Hill 
Utely  gave  it  as  24°  52'.  The  mean  ot  the»  two 
given  observations  must  be  about  the  right  eatima- 
tiouj  tor  26°  14'  26"  -  9"  I'  6"  -  17°  31'  21",  ths 
inclination  of  Mars'  equator  to  that  of  the  son,  ot 
17-2225°,  whose  square  root  is  4-150°.  Thsn,  by 
_,.  _. u is  to  23h.  66m.  4a,,  ao 


4-tai°to24h.  37m.2:ta.,  the  giiTOn  loUiTpsM 
Mars. 

EXAKTLK  3.— The  Solarf  Fcrukl  o/ Jupiltr.—TiK 
my  next  example  I  shall  pass  on  to  the  tnaa- 
aataroid  group,  and  take  tha  oan  of  Jnpitic,  foe  lit 
elememts  also  are  found  vary  nawlj  WRsot  btm 
observotiana.  Here  Is  a  ohaoee  to  taatmylaw.  1 
planet  a  thonaaad  times  ^fP'  ''■*■>  "T  ^  ^ 

from  the  sun  thou  any  ot  then,  and  yotntiteou 

is  inlesathauhalf  of  thetune. 

a  period  of  the  rotation  of  Jupiter,  aa  feud 
from  observations  on  the  lu'ge  red  ^^o^  is  | 


Qh.  65m.  ->2a.  The  inclination  of  its  equotoc  lo  b 
orbit,  acoordingto  Lookyar,  is  3'4';  tUiwIdadto 
i;  is'  40',  the  mclinotimi  of  Jupiter**  orbit  to  Os 


ibtraeUd  from   I .     -- .     

T  47'  20",  or  2  7388°,  Uie  mcUnatiao  of  Jiqilti's 
eqnator  to  that  of  ths  sun,  wbooe  sawtn  root  Ii 
l-()7°.    Than,  aay  by  rule  of  urgportfcaoi  ' 
oa  4-035'  is  to  23h.  D6ni.4s.,  «>  (sl-tTto  Oh.  54 


.„„ _.64n.Ifc, 

otory  period  ot  Jnpitar  whioh  is  within  about 
>  tlie  observed  penod.    Nowtheceianr  '-'— 


in  this.  Can  It  be  a  cluuiee  eoinddenee  F  Havel 
~  ._  my  law  OS  Es^«  hod  to  lbs 
revolutiDn  law  whcm  &st  disoovstedT 

BxAVPLB  4.-0/  |A<  Botary  Ptn«d  ef  Vtna.— 
Venus  is  one  of  tboae  pUoen  ot  whidk  itismii 
that  the  landmarks  observers  have  seen  oo  tMt 
surf  aeea,  an  very  precarious  things ; 
the  voice  of  some  of  their  givsn  ( 
&r  W 


_»  be   dent 

aaya  of  them :  *' As  to  the 


osaisted  by  mi 
light  otthem. 


Sir  John  Heischel  wm:  "Soow- 

..  _  may.  Indeed,  fancy  to  see  OMonnr  pc^ 

tions,  but  oan  sddom  test  t^  satisfied  of  the  hrt" 
Nenuthelest,  Sohroeter  succeeded  in  trainw  tts 
paths  of  thaea  spots  and  obtaining  on  aunwjMsle 
value  of  ita  rotuy  period ;  and  oa  to  the  meUaatiBB 
of  its  axis  to  the  plane  ot  the  Ediptio,  h*  said,  "it 
is  a  large  angle ''^;  but  how  largebadMsnt  tsUw; 
but  as&onomers  now  eetimote  the  ii^jiiatioil  of  tti 


y-i 


To  get  out  the  rotary 
viz.,  23h.   I6m.-<aocDr( 


my  low,  uiB  anrw 
.    It  dunddbscalT 

70°  S?  35',  for  50°  -  76"  39'^  -  19°  iff  W.  tts 
inclination  of  Venue's  orlst  to  its  eqwrtor,  om 
which  lake  3°  46'  29^,  the  inolinntiaa  of  TaMA 
orbit  to  the  son's  equator :  there  remains  \9^iS, 
or  lfi'382081°,  the  iniJination  ot  Venue's  MnMar 
to  that  of  the  son.  whose  aqnara  root  Is  3^92r; 
then,  OB  4-03^  ia  to  23h.  56m.  4s.,  so  is  3-9'>7  to 
23h.  IGm.,  the  given  rotary  period  of  Venus. 

Again,  16°  12'  65'  -  T  10'  -  If  12'  55-.  the  intK- 
nation  of  Venns'a  equator  to  the  Belipllc,  and  W 
-  8°  12  6u"  ~  81°  47-  S;  ths  inclination  of  Tenai'i 
axis  to  the  Ecliptic,  or  tiie  large  angle  Sehroate 
observed  but  oonld  not  detscmine  its  ralne,  oUbM 

6.  U/ .SUum't  AXaru  iMmt.— IIiB  I 

di0tcu]t  to  determlno  fram  ota.    _.     _ 
thoaa  of  Venus.    It  has  besai  stated  that  As  ntoy 
period  of  Saturn  is  abimt  10)fa    "  "        ■--■'—■ 
aasigned  for  the  revolution  ~ 
planet,  and  that  ita  equator  1 

It  both  these  I 


10)h.th*  MdodLotac* 
M^tha&waMtks 
icllMin  tha^onaottk* 


aula  wecelwa,  thn,  te^ 

position  in  ita  orUt  would  bs  similarto  UnI  J 
Jupiter :  but  it  the  latter  were  true,  its  porftiM  k 
its  orbit  would  be  siniiUr  to  that  ot  hbn,  oadfc 
period  of  rotation  nearly  the  aame.    Bot  on  !■&■ 
inquiry,  it  appears  there  is  bnt  very  naoD  evttM 
that efther otthem  is  tna.    At  tatlwUttac,Kli   _ 
found  that  in  the  oa«e  of  Jupiter  the  belta  ot  tl  > 
planet  are  exactly  parallel  to  in  squotoir :  but  IkM  - 
ot  Saturn  ore  fu  from  b«sng  pomllel  to  flie  i^ 
^Vhy  should  Ihey  differ  ao?    Sohwabe  fonllW 
the  ^loba  of  Saturn  ia  not  conosntrie  with  tha  ri^i 
but  mdines  to  a  certain  distance  to  the  wert. 

These  observations  diow  that  but  little  is  «ri 
known  about  bow  Sotom  is  litaatad  In  111  od* 
It  is  thus  known  that  the  globe  of  Saturn  ia  Mt 
pUced  in  the  middle  of  the  ring,  «o  the  tinr  nalk* 
an  ellipiis,  and  the  planet  planed  in  onetoTitifgB: 
hence  the  ring  is  m  the  capacity  of  a  mUM* 


JiteequatoT.    Prof.  Aaphl 

of  Washington,  from  a  spot  he  obearved  movtag* 
the  planet  tonnd  the  diurnal  period  of  Sh» 
lOh.  14m.  23b.  Sir  William  HttHhsl  gave  tt  ■ 
lOh.  l-5m, ;  so  the  rotary  period  of  Sataai  is  DrtM* 


equator  of  Saturn  to  be  also  por^lel  to  itt  bal^ 
than  in  the  phme  of  tha  ring,  wUoh  Benohel  fetftf 
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incltiie  mors  than  15  degrefst  to  the  bolts?  In  nil 
bsr  circanutances  Satura  nndJupitcr  are  similai 
CAch  otfaai;  ea  ace  Uercu^  imil  Uirs,  tlieir 
OTDal  periods,  eccaatriaity  of  orbitB,  Slo.  But 
M»  l«Uer  ua  nmitorl]-  pasted  in  their  orbita. 
Itj  are  the  tonnar  not  aa  f 
Ajid  roppow  Satnm'i  equator  were  actually  in 
«ld>ii0in  BMTinffiUaitRmomen  asaams,  shoald 
Bt  ba  etuuidereif  fatal  to  m;  lav  F  Sir  Jolin 
snohsl  made  aUowanae  for  what  he  termed 
tiJual  phmamfmi.  Allndini'  to  the  retFO(;iBde 
oiemeat  of  the  utellitcg  oC  irriLnus,  though  it 
osiTea  no  explonsitiou  from  what  in  yat  known  of 
a  law  of  naivenal  gravitation,  yeC  the  principle  of 
aiTit^  as  ifipUed  to  planetary  motiaa  should  not 
I  ignoied  on  aroouot  of  this.  3i>,  seeing  my  law 
(Teaiog  ai  near  aa  it  coold  be  expected  in  the  cam 
Mnrcniy,  Vsnuis,  and  Man,  and  again  come  to 
ithin  &  minate  in  the  case  of  Jupiter  at  so  vast  a 
■tanos,  it  appeared  to  me  that  there  muit  be  a  law 
ikdnK  there.  Thontsa  Job. 

Ooiheii,  Utah  Co.,  Utah,  U.S.A. 


THB  BBFLEdTINO  TBLSSCOFB. 

[31360.]— "Tenedbis"  (letter  3i.jl2)  lefen  t 
■  lint  to  a  friend  "  who  uaca  a,  modeFato-iize 
dector,"  and  qaalos  the  result  in  untDfConism  t 
le  perfoimance  ot  reflectors.  Now,  aa  the  ' '  f riead 
Indod  to,  I  ahould  juit  like  to  mention  that  I  hai 
fanod  to  my  diuy  toi  particutart  of  the  vis 
hi^  "Teoebiia"  deacribes.  It  was  made  o 
\»if,  1S37,  and  on  a  night  when  definition  waa  i 
a  wont;  four  oorreipoudeut  Ba.ya  "sober  atara 
okad  like  "  corkaecewe,"  but  thia  must  have  been 
M  to  aam«  idioayncraiy  ot  Tisioo  on  hia  part,  for  1 
iwmeraly  the  uaoal  Qarina  dua  to  a  very  diatuibed 
tmonhetq.  I  cannot  undorstaad  his  compariaon 
iUi '' corksorewa,"  tor  we  were  both  ">ober,"and 
•d  not  been  requiaitioning  the  Bervicea  of  ihi 
udnoaat  named. 

I  oactaioly  told  "  Tenebris  "  that  roy  reflector  did 


4in.  o.g,,  and  then  an  Sin.,  Win.,  or  12in.  mirror 
upon  such  objects  aa  the  cluatera  inPerBouaiGamini. 
and  Monocoroa  in  tho  Milky  Wa^ ;  or  the  auperb 
iaolated  cluaters  iu  Ilorcufes,  Libia,  and  Canes 
Venatici ;  or  the  Nehnlaj  in  Andromeda  and  Orion, 
ind  tho  amateur  will  not  be  long  in  deciding  which 


i,  but  in 


he  will  htTe. 
The  perfectvoQ  of   my    12iin, 
"  ''     iquatorcal  mou 


however,  t 


■  pornl 


lainglef 


e  ot 


n  any  of  my 


ot 


and  aU  t] 


1  that  on  tho  very  few 
nked  at  riuvtheyhaTenot  been  beautifully  steady 
ad  aharp  and  anrronnded  with  tho  diSraction  rings 
laieaa  in  a  rally  good  instrument.  But  I  thinfc, 
IB  the  rare  occaaions  alluded  to,  the  air  waa  nol 
tDOd,  and  1  have  certainly  norer  tested  my  telescope 
pnw^  on  itara. 

ffiDng  a  long  experience,  I  have  found  the 
Nbgtor  a  magmfloent  instrument,  and  capable  of 
Ika  moat  ddioata  work.  Ko  refractor  coidd  anrpass 
ilta  definition.  Their  drawback  ia  the  liability  ot 
tt*  mliTun  to  tamiah.  In  the  refractor  the  great 
liawhMk  ia  the  inconvenient  poiitiaa  ot  the  ob- 
— -w  while  M  work.  I  am  sure  that  thoao  who 
-         ~     ■  ■  raid  seek    for  the  cause  in 


[3IS61.J — Tna  aweepinjt  ehargea  which  "Tone- 
Ina"  bruifia  agunit  the  reflector  will  call  forth 
mnj  r«jouid«is  from  those  who  use  it  and  know 
Ut  racdlence.  I  think  "  H.  E."  in  your  last  has 
bit  the  nail  on  the  head  in  saying  (hat  it  is  probable 
"Tatebtia'a  "  refractor  is  a  lin.  or  ajia.,  and  the 
taSector  SJin.  or  9in.,  and  that  he  expects  them  to 
be  the  same.  I  have  a  4iu.  o.g,  by  Wray,  in  which 
the  discs  aie  charming  on  almoat  any  night;  but 
Ihiy  would  not  bo  ao  with  a  9  or  lOin.  o.g.  Soma 
time  nnce  I  was  looking  through  a  lOin.  o.g.  by 
Oooks,  a  VBty  One  instrument,  and  I  was  aurprised 
to  aae  Arctuma  with  a  leaa  perfect  diao— iDdsod, 
■ore  Bare  than  in  the  lOin.  mirror  I  had  at  that 
line  "Tenebiis"  aaka  in  your  Inst  if  the  cause 
vtich  makes  a  dose  unequal  double  difllcult  to 
Mne  would  not  also  render  the  doUoate  marbing 
wRto  the  bright  part  of  a  planet  or  the  moon 
iidiitinat.  I  should  replv,  certainly  not,  The 
Umtkm  of  Jupiter  or  Saturn  with  my  12tin. 
•mtonal  raSector,  by  Catver,  is  superb,  aa  the 
MKttd  Ul^t  ii  so  diSerent  to  the  dazzhng  liKht  of 
■bj^  atat.  I  think  it  is  admitted  by  nil  that  for 
hi  Boon  or  planets  the  reflector  of  equal  aperture 
b  a^oinr  in  definition  and  oftoct  to  the  refractor, 
b  By  nothing  of  the  exqoiaite  achromatism  of  the 
^nr.  Fot  dividing  and  meaaurlng  cloae  unequal 
iwaljlM,  the  refractor  would  be  tho  superior ;  but  I 
Hfak  it  ia  not  too  much  to  aay  that  tor  everything 
^  Ibe  itfector  bears  the  palm. 

Thoas  who  have  rcSectois  should  master  the 
lyone    with    the    usual 

_._    ,.    ._8  easy  enough ;  bat  to 

n  qnito  perfect,  there  ia,  I  believe,  nothing 

rt  all  oompanble  to  the  "  apot-and-pinhols " 
Mbod,  wiucb  I  described  in  the  Esausa  Hb- 
(■uvof  7a^  3, 1882  [ToL  XXXIV.  pageS'20}.  The 
■ad  ej*  adjiubnent  ii  nothing  to  the  perfection 
Atdt  a  attuned  by  this,  and  it  haa  everything  to 

NoM  but  pnttmed  astronomers  can  expect  to  do 
•4  of  anj  great  value  in  tho  measurement  of 
nlte,  tbon^  it  would  aaem  that  even  for  this 
M^  can  auaed  the  beanty  and  accoracy  of  the 
I  Klb.  rnmir  owned  by  the  Rev.  J.  J.  H.  Perry. 
Bit  what  a  wodd  ii  opened  by  a  lOin.,  12in.,  or 


and  the 
h  clock, 
mBchanicol  u-rangBmants  described  in 
MECHAHioof  May  7, 1886  (Vol,  XLUI. 
page  2ia).  would  enable  me  to  do  anything  with  it 
m  the  distances  and  angles  ot  double  stars,  Lf  1 
used  the  micrometer ;  but  I  am  not  able  to  pursue 
it  in  this  direction.  I  am  content  to  see  the  beautiea 
and  gloriea  of  the  heavens  revealed  in  snch  a  way 
as  could  not  be  equalled  with  a  retractor,  or  a  cost 
tor  instrument  and  obaerratory  ot  leas  than  £2,000. 
Fordingbridge.  T.  WoatlRfco. 

[3loG3.]— All  workers  with  the  telescope  will 
gratefully  welcome  such  iivformation  aa  some  of  the 
ropliea  to  my  inquirioa  contain,  and  it  seems  pretty 
evident  that  rellDctora  are  steadily  doing  a  great 
work.  The  tone  ol  Mr.  Calver's  letter  ia  to  be 
ro^tted,  aa  it  was  my  aim  to  avoid  the  contentious 
spirit  that  characterised  some  of  the  contributions 
to  the  reflector  and  refractor  controveray.  Measra. 
Colver  and  With  have  done  for  the  farmer  instru- 
mant  what  Dolloud,  Barlow,  and  Wray  did  for  the 
latter,  and  they  have  the  gratitude  ot  every  student 
of  aatroaomy ;  but  Mr.  (Salver's  remarks  aro  un- 
necessary, and  suggest  a  weak  case,  whereas  we 
know  ha  has  a  tinni/  one. 

With  aveiTbody'a  friend,  "  F.B.A.S.,"  scattering 
broad-i^sst  knowledge  enough  to  build  an  ency- 
cloptedia,  under  a  nom  do  plume,  none  ot  ua  need 
apologias  for  remaining  incognito  ;  besides,  a  man's 
writing  under  his  real  name  la  no  proof  of  hia  bona 
fidoa.  In  my  previous  letters  ooncemin^  the  f>er- 
tormanco  of  reflectors.  I  wiab  it  had  bouk  posaibli 
not  to  mention  the  refractor  at  all ;  but  aa  it  hai 
been  a  tried  and  proved  weapon  for  ao  many  years, 
it  must  of  naceaaity  always  be  our  atandard  of 
compariaon  when  later  forma  are  being  discussed. 
I  have  abundantly  acknowledged  the  value  ot  a 
flue  apeculum  apOD  a  suitable  night;  but  am  aucb 
Tiue  opportunitiea  suflicieutly  frequent  to  instify 
anyone  in  investing  in  a  largo  one  V  I  ask  in  no 
carping  spirit,  though  I  must  DOnfeBS  that  putting 
out  a  reflecting  telescope  time  after  time  to  find  it 
useless  does  warp  one!  Aa  regards  the  great 
□umber  of  mirrors  in  nae  now,  of  course,  that  may 
be  duo  to  some  extent  to  having  boen  sold  at  less 
than  coat,  and  may  not  point  to  high  efficiency. 

Mr.  Calver'a  remark  that  "perluipa  the  aueceaaof 
the  reflector  diaturbs  "  me  maybe  taken  for  what 
it  is  worth,  coming  from  one  who  OTiiicea  ao  mucli 
"  diaturhanco  "  iu  his  own  letter.  My  reflector  if 
G^in-,  and  my  refractor  2Jin.  aperture,  and  both 
are  very  One.  The  compariaon  I  conaider  a  Eair 
one  when  stops  are  used  on  the  reflector ;  but  I 
may  say  that  my  eiperienoe  of  tho  use  of  s' 
not  pleasing,  aa  the  aize  of  the  diffraction  ringa 
aeems  to  be  ao  much  increased  by  them.  My  eve- 
pieoea  inclnde  aeveral  forma  and  makes.  Why 
would  it  be  nnfair  to  compare  a  tin.  o.g.  wi"-  -  "'- 
speculum  ?  I  should  have  thought  thf 
would  gain  by  such  a  comparison;  but  if  the  !cse 
cumbrous  arm  would  do  all  the  work  of  the  latter 
on  moat  oocaaioiui,  and  is  more  useful  on  poor 
nights,  it  ia  tho  beat  form  to  buy,  eepecially  as,  ever 
in  price,  the  two  are  not  very  different  when  thi 
repeated  silvering  is  taken  into  account.  My  know 
ledge  of  refractors  only  extends  to  very  moderate 
aiioil  ones,  a  6in.  twing  tho  bi^eat  I  have  eve. 
used.  Their  great  valne  seems  to  lie  in  their  cer 
tointy  on  fait  nights,  and  they  never  give  one  tha 
feeling  almost  akin  to  disgost  that  reflectors  aome 

AtmoBpheric  condildona  bad  tor  reflectors  are  an 
always  equally  ao  for  the  other  inatrument.  A 
"H.  E."  (31516)  saya,  "there  are  very  few  nights 
iudefld  when  a  4m.  aperture  (refractor)  will  n"'  ~'~" 
good  star-discs,  and  stand  80  to  100  to  the 
When  could  such  powers  be  used  on  a  4in.  n 
About  two  or  three  Hmea  a  year  at  the  outside,  and 
then  the  film  muat  be  good.  Tenebiia. 

PHOTO  -KIC&OOB&FEY. 

1-11.163.]— Accoanrao  to  Mr,  Booafleld  we  have 
had  his  last  contribution  to  the  discuaiioa  ot  what 
he  deflnea  aa  the  "  Daltinger,  Nelaon,  and  Mayall 
Csapski "  question  ;  and,  like  hia  other  contribntio 
to  the  diacuaaion,  it  does  not  advance  tho  queation 
much  if  at  all.  It  leaves  no  doubt,  however,  as  to 
the  position  he  haa  taken  up  towarda  Dr.  Czamki, 
If  Mr.  Bouafleld  imaginea  that  implicit  faith  in 
everything  which  Mr.  Xelaon  does  is  sufllcieut  to 
dBOide  who  is  right  and  who  is  wroug,  be  may  flud 
himself  gricvoualy  miataken. 

In  regard  to  the  preaenco  of  Dr.  Dallinger  at  thi 
flmt  triid  of  the  lone,  all  I  can  say  ia  that  my  atate. 
ment  was  founded  on  the  report  to  which  I  referred 
— a  report  Uie  accuracy  of  which  Mr.  Bouafleld  has 
not  aeen  fit  to  call  in  queatioa.  I  ask  Mr,  Bouafleld, 


deception,  against  any  one  of  the  tl 
named.  If  Mr.  Bousfleld  is  a  gentlemau  who  il 
"always  willing  to  meet,  fairly  and  above  board, 
antagonists  who  can  argue  courteously,  even  under 
aaaumed  namea,  ecieatiflo  questions  of  general 
interest,"  he  will  do  so;  if  not,  we  will  know  what 
nk  of  him.  However  competent  a  man  mav 
en  though  hia  insigni  Sconce  may  be  covored 
.  assumed  name,  no  one  haa  a  right  to  m^e 
I  charge  as  Mr.  Bousfleld  makes  againat  him, 


i  by  it. 

.s  shifted  tha  diflianlty  abont  the 
^u.^^>l^  niT.nn  mfln  But  from  th* 
coUimation,  and 
icemed,  it  may  remain.  I 
may  tell  Mr.  Bousfleld,  however,  that  instead  of  my 
^  'Elating  in  my  imagination, 
id  ono  similar  to  that  de- 
scribed by  "F.R.M.S."  (but  without  the  screw)  in 
aotnal  use  for  nearly  three  ;?oars;  and,  torther,  1 
may  say  that,  with  the  eicsption  of  stating  how  the 
thread  waa  adjusted  when  it  got  out  of  line  with  tiio 
pulley,  I  never  gave  any  deacription  of  it  at  all. 

My  "plain  qneation''  {3U25,  p.  S14)  about  the 

use  of  eyepieces  vrith  photoErapbioJly  perfect  leosel 

Mr.  Bousfield  says  he  will  answer  when  I  prodnoe 

my  photographically  perfect  lena.    From  the  poai- 

he  took  up  on  thia  point  he  could  scarcely  have 

lered  thequestion  in  the  negative  ;  andhodired 

answer  it  in  the  affirmative,  for  it  has  already 

been  answered  in  the  negative  by  a  far  greatti 
.uthority  than  be  is.  He  thinks,  however,  he  will 
ret  out  ot  tho  difiiculty  by  stating  that  there  is  no 
uch  thing  OS  a  photographically  perfect  lena. 
That  there  ia  not  such  a  thing  oa  an  optically  per- 
to  which  he  evidently  refera,  may  ha 
;  hut  Mr.  Bausfield  knows  very  well  that 
what  I  referred  lo.  There  ore  plenty  of 
lich  are  photographically  pertaot — I.e., 
are  absolutely  coincident.  I  have  a  lin. 
objootivo  by  Wray  (Brat  aeries)  which  is  so  sensitive 

Shotographically  to  any  deviation  fn>m  the  visual 
>CQS  that  it  ro^uiroa  the  greatest  care  in  toonasiiig 
tho  visual  image  in  order  to  get  the  negative 
absolutely  sharp. 

I  never  nut  any  abaurd  or  other  interpretation  on 
Mr.  Bouaffold'a  remark  about  "F.R.M.S.'a"  qno- 
tation  about  the  nae  of  the  buU'a.ffs'e  being  tho  onue 
of  tho  whole  subject.  I  merely  ridiculed  Mr. 
Boustleld's  trifling  reference  to  the  qnotation. 
Anyone,  however,  who  may  be  curioua  to  know 
what  Mr.  Bouafleld  really  doea  say  will  find  the 
statement  in  the  hut  paragraph  of  page  31  ot  hi* 
"  Uuide  to  the  Science  ot  Photo- micrography." 

Mr.  Bouafleld  ia  evidently  aniioua  to  know 
whether  "F.R.M.S.''  and  "Coarse  Adjustment" 
know  each  otlier.  Whether  we  do  or  not  ia  a 
matter  of  little  consequence :  hut  I  should  be  sur- 
prised to  loam  that  Mr.  Bousfield  ha?  had  an  oppor- 
tunity of  comparing  our  styles  of  caligrophy. 

From  what  Mr.  Bouafleld  has  written  on  the 
subject  I  think  hia  "mental  adjuatmont"  is  not 
quite  BO  flue  aa  it  ought  to  be.  Mine  may  b« 
"  coarse,"  but  hia  evidently  requires  a  little  lookiiie 
to  in  '■  oollimatiOH."  I  aiod  him  (31488.  p_.  656) 
where  was  Mr.  Nelson's  "  moceaatnl "  negatiTa  ho 
told  us  about  (3H5B,p.  fi3I)  ?  Bnthe  does  not  seem 
to  have  found  it  yat.  Perhaps  he  may  be  able  to 
do  BO  when  ha  gats  his  mental  "  CDlUmstion  "  pro- 
perly adjusted. 

In  regard  to  tho  iaquiriea  of  "  Pathologiat,"  I 
would  Bu^eat  that  he  should  try  the  tocuaaing 
arrangement  with  the  thread  and  weight.  I  think 
he  wiD  understand  the  arrangement  frnia  what  hM 
been  written  ;  if  not,  I  ahoU  be  glad  to  aseiat  him. 
For  a  focuaaing  acreen  for  the  flnal  adjuatment  of 
the  image  nothing  ia  better  than  a  abeet  of  ordinary 
glaaa  with  a  perfectly  true  anrfaoe,  on  which  the 
thinnest  film  of  beeswax  has  been  rubbed,  placed  in 
the  frame  of  tho  ordinary  focussing -screen.  Warm 
the  glass,  and  rub  over  it  smartly  with  tho  tore- 
Suger  a  small  piece  of  the  wai,  mbliing  until  it  haa 
been  almoat  ail  removed^in  fact,  until  the  glass 
haa  juat  been  left  dim,  With  a  msgaifier,  very 
fine  details  can  ,bo  soon  on  thia. 

Coarse  Adjnaitment. 

HOHtmOPATHT. 

[316ti4.1— I  SAVE  no  wiah  to  atir  up  the  well- 
known  "  Odium  Medicum,"  but  yonr  correspondent, 
"Innominate,"  in  hia  critddsm  ot  "The  Lydney 
Dispenser,"  makes  so  complete  on  error,  that  I  am 
tempted  to  ask  him  in  fairness  to  read  what  I  have 

He  axgnea  from  "The  Lydney  Diaponaer"  to 
homoiopatha  in  general.  I  need  acareely  point  out 
that  It  would  be  unfair  for  a  homcoopath  to  take  OB 
hia  atandard  for  criticiam  ot  orthodoi  medicines  the 
advertisements  of  allopathic  chemists.  I  am  a  Enn 
believer  in  the  homtnoiiathT  of  to-dav,  but  I  cannot 
understand  the  conceptions  of  the  "Diroonaer,"  nor 
do  they  repreaont  more  than  tho  crude  dogma  of 
the  similnts  in  drug  action  which  was  the  rula-of- 
thumb  of  the  earlier  homOKtpalha,  and  no  more  to 
be  taken  as  the  atandard  of  the  homieopatby  of  to- 
dsythan  are  tho  bleedtnga,puigings,andsalivationa 
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of  ragntu'  medieina  o 

takaa  ai  tha  atandanl 

da;,  thoaitli  it  ia  probable  that  tlie  mla-at-thninb 

of  tM  fint  borarBapktha  wu  a  ut«t  ihiag  for  tha 

patiant  than  the  bleadiitga,  dee. 

"ImioiiiiiiBte"  foTgeta  that  thehomt "~ ''" 


a  tralcing  aa  the  orthodoi  man — 


■ue  Iba  besTy  aolntioD  and  qnad  it,  u 
qaiekl/  dime,  and  cbaapar  than  by  Sowing.  Id 
™*""g  tbaaa  aolnliana,  I  uaa  aa  a  aolTcmt  aqt  liqnid 
or  Bolrent  which  wdl  thoron^j  diNolTe  "" 
pfnajtiae,  and  will  not  give  ue  film  m  t~ 


acuntifie  dlaeaoaii,  thi 
Intallacti  of  Uu  dav  in 

onceptioD  of  hia  dnty  u  hu  the  n 


our  only  ground  o[  diSerenoe ;  what  ths  orthodox 
man  does  oalj  occa9ii>na.UT,  and  that  in  some  of  hia 
moat  ■accoHliil  practice,  tiie  horaieopaUi  does  u  s 
rule.  When  ''IiuiDinLnst«  "  {{ivoa  apktisiit  aiHiiic 
for  lome  gwtric  irritatiao,  matcurr  perchlotide  for 
dfienlery,  nui  vomica  lor  same  forms  of  apaimodio 
_...-■    . .  ■    ^^  ^^^  many  more  nich 


. __    —   organ    ..    

sd — the  drug  which  pathoIogicaUf  prodi 
tha  dlafiawl  oooditiDn  he  baa  to  ileaJ  with,  and  he 
a  null  dose,  beeaiue  tha  lorgor 
> :  and  the  houunopath 


haa  to  ari 

one  would 

not  oolv^vea  the  drug,  bat  he  belierea  that 
ia  a  -I*""'*"  law  at  work,  and  be  •eled'i,  wha 
he  can,  the  d 


patho- 

/  any  of  the  groat 
diacoTenea  of  the  "  brilliant  inlallecta"  which 
"  InDOQiinate  "  maationa.  Cui  ha  fairly  call  it,  aa 
ha  doM,  "BUpentition  and  quackery  "  1' 

When  the  boolu  oa  therapeutics  of  the  dominant 
Bohool  of  medicine    teem   with  inilances    of    this 
relation  between  dine  and  diaorder,  and  when  such 
initaneea  ore  confessedly  the  moit  useful  of  all  the 
regal&r  practice,  and  in  face  of  the  grave  taiideacy 
olmodeni  medicine  in  thi«  branch,  therapeutics,  to 
be  led  by  fashion  and  fads  in  the  place  of  natorol 
law,  orthodoi  man    should  pause  before  they  ao 
hurriedly  condemn  oa  "  quacks,  fools,  and  knavea  " 
tboee  who  are  working  as  hard  and  as  eameatly 
any  to  estahlisb  what  they  bolieve  tu  be  the  natur 
lawa  which  ahould  guide    us    in    our  selection 
If    "  Innominate"    were  to  read  tl 
umber  of    T/h^  MoMhUj  Ihm^ipalhic  Ihi-{, 
juld  find  there  a  distinct   opinion  that  the 
as  which  some  enthusiast  have  taken  ^    *" 
those  of  cataracts  absorbed,  are  falladoua. 

Hia  contempt  of  the  abbreviations bry.,  oalc.and 
mere,  ore  out  of  place.  The  system  of  wtitinft  in 
the  orthodoi  prescriptions  ia  worse  than  that  of  the 
homfcopatha— for  oiaruple,  hjd.  foi 
Barely  mora  unintalligible  to  the  ordinary  eje  than 
is  mere,  for  the  some.  Calc,  for  calcium 
himself,  and  what  in  the  fault  of  bry.  for  bryony  r 
His  example  of  the  restoration  of  an  smputaled 
limb  is  nonsense,  and  unworthy  of  a  adenti 
opponent.  Oerard    Smith.. 

Craigbolm,  Upper  Clapton.  Aug,  Wth. 


[alo&j.]— Thk  Talue  of  flaiihle  supporfi  for 
photographic  films  ia  so  well  known  that  I  beg  to 
sail  the  attention  of  your  photographic  readera  to 
tiie  following  patented  invantiou  of  Mr.  F.  Crana, 
of  New  Jersey,  CS.A.  :— 

Paper  has  been  used  as  a  temporary  enpport ,  the 
sensitised  dim  being  laid  upoa  it  in  long  s^ps,  and 
apporatuB  provided  by  which  rolls  of  this  mm  can 
be  placed  in  the  camera,  unrolled  without  opening 
the  camera,  and  auccesaive   plates  exposed.    This 
improvement  has  lesetned  weight ;  but  on  aco 
of  the  want  of  tratiapurencj  in  the  paper,  it 
been  found  necaaaary,  after  ciposure  and  dev 
ment,  to  separate  the  film  from  the  paper,  and 
the  film  with  collodion.    The  pymiylina  support, 
thus  provided,   requires  skUl    to    apply,    and 
acddentmay  destroy  the  picture  on  Uie  negatii 
while  it  baa  been  found  impracticable  to  thus  ascurs 
anything    but    a     very   light    and    unauhatantial 

BUppOTt. 

AttampU  to  subatitnte  pyroiyline  for  paper  in 
the  first  instance  have  not  proved  Buccassfiu,  the 
strips  of  celluloid  or  plastic  compaunds  at  pycoivline 
(oiUiar  rolled  or  spht  tbm)  havmg  iuaulBcient  fleii- 
bility  for  use  on  roUs.  It  baa  also  been  found 
impracticable  to  fonu  these  pyroiyline  aupporls  by 
means  of  ordinary  collodion,  tha  film  whidi  could 
be  formed  from  a  ringle  application  (unless  the 
liquid  when  applied  was  too  tliick  to  fiow)  being  too 
unsubstantial,  while  subecquont  applicatioiis  in- 
juriously acted  upon  or  diesolved  the  previously 
formed  film.  Uoreover,  the  great  contraction  of 
oollodion  in  drying  was  objectunabla,  as  it  caosed 
the  fihD  to  buckle. 

The  Improved  film  or  support  may  be  made  from 
a  thin  solution  ol  pyniiyline  flowed  niion  a  imootL 
aurface,  called  a  "  corriar,"  ami  the  thickneaa  regu- 
lated by  the  number  of  coals,  when,  by  using  f. 
nearly  auturated  solution,  I  am  enabled  to  apply 
Bucoessive  ooals  of  this  pure  pyroiyline  compouml, 
which,  heretofore,  baa  not  been  done.  It  may  bo 
made  also  from  a  very  heavy  aolutiou  of  pjroijlino, 


■orfsce — to  which  the  geliiline  emnbum  wm  not 
adhare — nor  injnrionilj  affect  the  gelatine  emnlnon 
when  applied.  In  the  heavy  solatuHi  itu  preferred 
losse  Kum  camphor  aaone  cHF  tha  solventa,  and  I  mil 
with  the  solatiini  msj  of  the  mlK^"'^  non-aolTenti, 
■uch  aa  amyl  alctdiar  ba^I  aloohol,  and  patroleom 
naphtha,  which,  while  having  little  or  no  aDlvaat 
power  in  themselves,  or  often  danrable  ingMdienta 
m  these  solutions  from  their  wvtar-repellent  quali- 
ties and  cheapneat. 

For  a  thin  solution  to  be  flowed  npon  glw,  or 
other  polished  carrier,  the  following  ia  found  to  be 
;oad  formula  :  Methyl  (or  wood) aloohol,  40 gals.: 
ijl,  propyl,  or  butyl  acetate,  or  miitures  thsre- 
— ,20  gals. ;  Amyl  alcohol.  40  gala, ;  soluble  py- 
roiyline, 601b.  The  solution  is  ao  nearly  saluratid 
that  the  second  application  thereof  (wnich  is  fre- 
quently necessary  to  secure  a  sufficiently  thick  and 
substantial  support)  will  not  destroy  nor  injure  the 
previously  formed  film.  The  solution  is  allowed  to 
iow  upon  glass  (preferably  first  coated  witli  a  thin 
ulntiDnof  indianibber  in  benzine,  or  other  auitabte 
aiating,  to  prevent  adhesion),  and  when  dry  it  is 
itripp^  from  the ^ass  or  other  carrierand  cut  into 
desired  aiiee,  or  mlo  long  strips  to  be  nsed  from 
rolls,  for  which  the  invention  ia  especially  well 
adapted. 

For  a  heavy  solution,  to  be  spread  upon  the  carrier 
by  a  spreading- knife  or  a  straight  edge,  the  follow- 
ing formuhi  is  a  good  example  :~Methyl  (or  wood) 
alcohol,  5i  gals, ;  amyl  alcohol  or  fusel  oil,  20  gala. ; 
amyl  acetate,  li  gals.  :  gum  camphor,  501b. ; 
soluble  (photographic)  pyroiyline,  IDOIb.  For  amyl 
alcohol  in  the  foregriing 'formulas,  butvl  alcohol  or 
its  isomer  may  be  sututitiited,  and  {or  the  amyl 
acetate,  the  acetate  of  butyl  or  other  ethers  of 
butyl  alcohol  and  amyl  alcohol  which  ate  known 
solvents  of  pyroiyline.  may  be  substituted.  Also. 
the  proportions  in  which  the  liquids  are  mixed  will 
Bomewhat  depend  nj>on  ths  amount  of  dampness  in 
which  they  are  to  be  worked,  the  degree  of 
aolvency  of  the  pyroiyline  employed,  the  consistency 
"  the  solution  desired,  and  the  amount  of  aoscepti- 
i^  to  water  required  in  the  film. 
The  Bolution  given  in  the  last  example  is  too 
heavy  to  flow,  but  it  is  distributed  upon  the  glasa  or 
other  polished  carrier  (prepared  as  before  men- 
tioned) by  means  of  a  knife  or  other  equivalent 
device,  as  is  well  understood,  and  when  the  film 
has  set  or  hardened,  I  strip  it  from  the  carrier  and 
cut  it  [into  plates  or  long  strips  to  be  used  from 
rolls.  After  taking  the  pyroiyline  lilm  from  the 
glass  or  other  carrier,  I  distribute  upon  it  the  sensi- 
tised gelatine  em  ubiiou  from  cylinders  revolving  in  a 
trough  containing  the  emulsion,  or  in  any  of  the  well- 
known  ways  of  distributing  the  emulsion  upon  ita 
support.  Or  I  may  diatribute  the  sanaitisod  gelatine 
emulsion  by  spreading  it  upon  the  pyroxyUno  film 
before  its  removal  from  the  glasa  or  other  carrier. 
After  being  coated  with  the  gelatmo  emulsion,  the 
strips  of  coated  films  are  placed  in  holders,  or 
rolled  upon  rollers,  and  are  then  ready  tor  use  in 

If,  for  an^  reason,  it  is  found  deairabla  to  use 
less  pyroxyUne,  or  to   use  stronior  or  i 
Eetic  solvents  in  anv  ol   tho  soTutioni 
Kolvenl  power  may 


Wh«eDld,sdcl 

-„-- '•"•B^'i  »T  ema-thM  of  tha 

quantity  leqnirad.  Aanplaapplieatiaatalliawoad 
will  give  a  good  imitation;  bntif  a  Snejobofalui- 
ing  ia  required,  have  c ' '■"'  "^ 

=-^-in^glnr'-'^ 

joBt  enongb  to  aooompl^  t£^  aa  too  mn^  riaa 
will  ipoil  the  nut  opnation  and  make  the  wIOm 
Jab  a  Wch.  Try  it  on  a  pi«OB  of  wood  flnt,  sad 
if  afta  this  umber  is  dry  Oie  wood  takaa  the  riiia 
of  logwood,  it  is  right;  if  it  doea  not  ahank 
qnicUy,  tbaa  It  haa  too  mndi  gina  in  it.  HndUgi 
ia  a  littla  more  expeoaive,  bat  Inrafar  It  to  gluk 
umng  it  in  the  nme  mamnsr.  Whan  thia  la  appbal 
or  i^iite  wet,  wipe  wiUi  a  rag ;  when  dry,  (tain  vary 
freely  with  logwood,  usng  a  sponge  or  a  nglo 

rout  what  the  wood  doc*  not  take,  but  do  not 
so  atrongly  as  to  work  the  umber.  Hun 
„eUac  and  varnish  or  *poltab,  aa  the  ca*a  ma;  be. 
The  idea  of  tho  nmber  feeated  ia  this  mannar  is  to 
have  it  enter  the  grain  of  the  wood,  and  lines  ■a* 
throogh  the  logwood  staining  show  the  darkar 
shades  the  some  as  tha  natural  wood. 


cieat  quantity  to  nei 
the  amount  of  these 
case  depending  entiiely  u] 
ployed  aol'""~* ""' 


itof  UJ 


deairable  to  reduce. 

^d  that  I  do  not  confine  my- 

ilf  to  the  particular  solvenla  named,  which  ate 
jumcrated  aa  examples.  For  inatonca,  in  place  of, 
r  in  conjunction  with,  amyl  alcohol,  or  fusel  oil, 
r  butyl  alcohol,  or  their  isomers,  I  sometimes  use 
enjoliuH.  or  petroleum  naphtha,  or  beniolino.  Itis 
necessary,  however,  to  use  about  the  proportijna 
named  of  uon-hyeroacopic  menstrua  to  prevent 
clouding  the  resultant  film  ;  but,  in  general,  any  of 
the  well-known  solvents  may  be  employed,  pro- 
vided they  are  net  of  such  a  greasy  nature  aa  to 
K event  the  adherence  of  the  sensitised  emulsiou  to 
e  finished  flhn :  and  the  choice  of  these  depends 
upon  the  time  required  for  the  film  to  set  or  dry. 
Thia  invention  may  also  bo  used  as  a  aupport  for 
photographic  prints,  eapaciallyin  the  production  of 

Thmkiiig  this  invention  may  be  suggestive,  but 
without  knowing  whether  it  is  new  or  not,  I  send 
it  for  insertion  in  your  oolumus,  which  are  widely 
read  by  amateur  photographers.  J.  T.  S. 

STAIKINQ  WOOD. 

[^il.Wii.]— ALmOunit    the    staining    of    wood  is 
clearly    against    the    canons    of  losthetic  ai 
following  may  be  useful  to  those  who  cannot 
the  more  expensive  woods  and  do  not  like  the  colour 
oldaal,  &c,:- 

To  stain  wood  mahogany,  take  logwood  and  boil 


Cherry  ITMiI.—Take  common  yellow  odra, 
getting  the  dark  diode.  Break  it  in  water,  add  a 
httle  stale  beer,  and  stain  the  wood  with  this  fat 
the  first  coat.  Sandpaper  lightly,  to  cnt  where  tha 
giuund  may  have  risen  :  than  have  some  good  nd 
&ke— ground  in  distemper  for  common  wink,  lAt 
for  better  work  in  turpentiDe  only— and  add  a  ta« 
■poonf  uli  of  drying  japan,  aooording  to  the  qatB- 
tity  to  be  used,  merely  to  Knd  it  to  tha  wood,  and 
no  more,  wiping  away  all  larplns  ;  than  aluUaa  and 
lb  or  oil.  If  you  need  iomethiag  ven-flo*. 
oommou  gnOn  of  Munich  lake.  Tbia  wiU 
ths  ohsny  now  being  used  ao  eztensvely  oa 
»re  and  boaie  trimmingt.  Try  it,  and  yoa 
will  like  its  ridmeas,  eapacially  when  polished. 
These  recipes  I  cmt  out  of  an  A.marii«n  p^ffi".  aad 
if  any  cre^t  ia  due,  that  belongs  to  Mr.  A.  P.  Dair*, 
thoueb  whether  he  ia  the  reaiauthor  I  cannot  kv. 
■*  T.  I^  JI. 

THE    HtOLTlPLE    CBBATIOS    AHD 
BrOLTTTION  THBOBIBS. 

[31.567-1— N'OT  being  an  eipert  in  natural  hiftolT. 

S native  anatomy,  or  geology,  I  found  myiall 
eto  mtelligentlydodfro  between  the  somewhat 
onfiicting  atatameuts  of  the  evolationiatc  and  tbi 
multiple  creationists.  I  could  not  expect,  eqmppad 
with  specimeu  basket,  geological  hammer  au 
shovel,  to  sally  forth  and  digop  the"  missinglink'' 
ji  the  first  field  I  entered.  Hence  it  was  nec«a«ry, 
it  I  wished  to  form  an  opinion  for  mysdf  (olh« 
than  that  derived  from  books)  to  proceed  oa 
different  lines.  So  paying  no  head  to  the  p*4 
history  of  the  mammaha.  I  determined  to  compan 
the  human  spadM  with  those  nearrot  to  them  is 
the  descending  animal  scale,  this  comparison  bssf 
chielly  (but  not  exclusively)  with  the  voiioia 
brancbca  of  the  Simian  tribe.  It  was  not  to  la 
anatomical,  but  principally  in  the  direotjoo  « 
some  roontal  quaUty  or  instinct  common  to  boOi. 
Should  a  strong  family  resemblance  be  ttpfattatj  t 
might  fairly  be  token  to  indicate  blood  relaiioiiAip; 
should,  however,  none  be  discovered,  then  la* 
result  would  be  so  for  simply  nwative.  ^ 

For  certain  reasons  the  reproductive  instinot  wil 
determiueii  ob,  and  a  comparison  was  made  betw«« 
tha  genera  above  msntionai,  under  the  three  follow- 
ing heads  :—l  at.  inter- coition ;  iad,  hybridiailioa; 
Srd,  aberration  of  the  reproduotivB  faculty.  01 
courae,  it  will  be  understood  than  no  details  M 
possibly  be  given;  the  results  alone  being  sommaiW 
m  the  briefest  manner.  First,  however,  be  it  itiMd. 
that  the  information  was  collected  during  a  perirf 
oitending  over  many  montha,  by  oorrospondaaot 
and  conversation  vrith  expert  and  reliable  pomw 
(and  some  unreliable  ones  too '.),  together  »W 
persona.!  inveatigation  in  noological  gardens  »•■ 
elsewhere.  It  was,  however,  not  aa  foU  B* 
thorough  as  I  eould  have  wished,  on  account  of  u- 
heolth  and  want  of  sufficient  pecuniary  la*" 
(owing  to  the  anti-reut  movement  in  Ireland),  mt 
*  think  I  am  justified  in  the  following  conoluHom: 

No.  1.  Moat  certainly  exists. 

No.  '1.  Not  proven. 

No.  3.  Every  form  that  thia  takes  in  the  gaa* 
lomo  ia  exactly  paraUeled  in  the  Simian  trib^  sb* 
_j  also  to  be  found,  although  in  a  far  less  malW 
degree,  still  lower  down  in  the  animal  seals. 

■ing  the  whole  evidence  b«M 

likely  at    least,   that   the  relationship    ^elno  * 

--■-■--    and  blood  relotionahip  meoua  a  oonw 

:,  more  or  less  remote.    Therefore,  forBJ 

anyway,  I   incline  more  to  some  fans* 

ution  doctrine  than  to  themnltiplecrtatiM 

in  ooucluflion    I   would  say   that  tiien  •» 

ttrong  roaemblances   between  tha  geaeta  J- 

m  based  on  the  action  of  this  faculty,  wi* 

lot   been  noticed  in   the   foregoing  h^ff 

:etch  ;  as  well  as  some  eutirely  unconnected  ••• 

,  but  quite  as  striking  in  their  similari^. 

Edward  K.  Blohardi. 
Grange,  Eaiiiscorthy,  Ireland,  Sept.  2nd. 
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THB  PEBSBID  B&DI&NT. 

I.]— Mb.  MosDi  (lottar  31532)  correctly  re- 
iki iu  my  dktoliigue  I  do  not  alSx  tlie  term 
i*"  tn  oertiua  itauwerB  enuinadng  frum  the 
lUoD  Peneua  in  July  and  Ausiut.    Tbigis 

1  daaire  to  limit  that  sppellittiaa  to  tbe 
iKUit  meteor  nstem  alane.  Tlis  contigu- 
wBr*  are  clearly  diflaiant ;  thoy  are  to  ba 
by  their  feoMenem  and  by  thoir  orrntic 
',  an  well  aa  by  tlieir  prxiticoa.  Thus  my 
nid  radiant!  at  31°  +  49"  Aug.  6,  3U°  +  46^ 
-13,  and  3-r  *  60"  Aup.  U-a,f  are  very 
>d  irregular  in  their  manifestations.  I  only 
id  15  metaon  from  tham.  wberBas  I  leoorded 
ban  IIJ  meteon  from  Peraoid  radkuts  neu.r 
t  3V  +  54'  oil  tba  four  nights  from  July  28 
luaiT8.  The  latter  is  oitramely  rich  nearly 
»r ;  its  meteors  are  very  brilliant,  and  it  » 
y  qaiCe  a  distinct  shower  to  the  scanty 
)ir«TiousIy  alluded  to  from  a  moan  radiant 
4S'  Aug,  e--i3.  The  true  Persfiida  can  be 
iihed  from  neigbbourini;  showers  by  the 
A  tbe  radiant  eaatvarda,  by  it«  dominant 
reb^lirely  to  other  streams,  by  the  annual 
r  of  its  returns,  and  by  the  aimilaiitf  ol  its 
If  ve  except  tbe  Aquarids.  which  are 
as  Tery  prolific  at   the  dose  ot  July,  tbe 

form  the  richest  diqiliy  in   the  heavens 

July  2o  and  Aug,  IC>:  and  this  special 
furuishefl  an  important  guide  in  disasflooia- 
from  other  systaoij  in  the  same  locality, 
ick  bos  drawn  his  iafereuoas  trum  the  mere 
I  of  thevarioiu  radiants,  but  other  elsmoott 

be    oarafully    weighed    in    forming  juil 

wee  like  tbe  Ferseids,  we  must  naturally 
1  find  some  minor  syitema  in  play  f  rom  the 
(iOD  of  the  sky  ;  but  these  Deed  not  disturb 
»ct  consistency  of  the  great  ahower,  or  pre- 
etul  obMTvere  bom  diftuiminating  between 

[oncVa  theory  is  inganious,  bnt  it  is  opposed 

■!e  to  oonceivB  that  dnring  about  forty 
similar  number  of  meteor  lowers  become 


;li  Mi.  Uonck  hu  little  confidence  ii 
<DS,  I  cannot  feel  otherwise  than  indeb^d 
for  directing  attention  to  the  subject, 
lill  have  served  a  very  useful  and  if 
1  incentive  to  further  observation.  1  am 
IS  aims  at  getting  at  the  truUi  o[  the  matter, 
'    Lring  up  a  difficulty  which  boa  already 


f,   Vfhiob,    of    couiM,    OS    "E'.H.A.S." 

kindly  pointed  out,   is  neither  the  case,  nor  did  I 

--tend  to  base  my  argument  on  that  suppoiition. 

Until  it  can  be  shawn  that    Prof.   Langley  is 

rtaiuly    at    fault    in    bis    estimation    that    the 

temperature  of  tbe  moon  is  suffiiieutly  law  to  re- 

miiu  usarly  at  freeiing  point  during  even  the  lunar 

day.    it    seems    ressonable    to    suppose    that  any 

loiiture  there  may  be  iu  the  moon  should  eiist  as 

uow  ;  and  as  the  temperature  of  the  lunar  surface 

oast  vary  immensely  hetweeo   day  and   night,  it 

eems  also  not  improbable  that  a  cartaio  temporary 

.nd   local  evaporation  and  redis position,   to  some 

mall  extent,  from  this  mow  surface  will  probably 

take  plaoBf  and  which  would  continually  cover  up 

'^Doric  dust  as  it  tell  in  a  manner  dilTeriDg  in 

localities,   unlest  all  the  conditions  which 

would   infiuence  such    a    process  were  absolutely 

tnrm  over  tbe   whole  surtaos,    whioh  doaa  not 

ro  to  ma  to  be  probable. 

La  "  F.K.A.S.     also  says  there  is  do  need  to  ro- 

e,  unlesi,  iadeed,  it  is  oa  a  diReroot  basis  from 

way  in  which  that  question  has  hitherto  boon 

discuneed :  for— as  tbe  only  atmosphere  likely  to  be 

'  if  due  to  the  presence  of  snow  on  the  moon, 

LGBedmgly  tenuous  and  temporary  one  of 
aqueous  vapour,  and  even  then  of  a  local  character 
— this  question  cannot  be  settled  by  any  single  cases 
such  as  those  quoted  by  "  P.H.A.S.,"  for  it  is  not  a 
proof  that  there  is  never  an  atmosphere  of  this  kind 

Cieut— whioh  is  all  that  is  premised — because  it 
bean  shown  to  be  absolutely  the  case,  that,  at 
certain  regions  and  times,  an  atmiopbera  is  en- 
tirely wanting. 


oio.. 


ir  Etiathematician  devoted  himself 
■earchea,  and  his  efforts  were  supported  by 
w  and  accurate  observations,  I  am  conHdent 
Jd  soon  learn  tba  true  story  of  this  remi 
Aor  system.  W.  F,  Deonini 

1,  Sept.  6. 

KBTBOR  BADIAKTS. 

>.]^A3  to  the  general  prevalence 
ry  or  long-enduriog  meteor  radiante,  . 
r.  Denning  and  myself  are  agreed,  although 
iposvd  ti>  admit  fewer  eicaptions  than  be 
Ls  1  already  intimated  in  your  columns,  I 
e  evidence  in  their  favour  is  ooucliuive  to 
who  will  study  it  (which,  in  my  opinio u,  bt 
without  repeating  all  the  observations  foi 
.  But  the  explanation  of  the  facts  is  a 
:  matter,  and  it  is  to  this  that  I  would  na< 
he  attention  of  your  readers.  How  is  i 
taors  which  come  to  us  for  months  in  sue 
ire  referable  to  the  same  radiant,  uotwith 
r  the  change  in  tbe  directiou  of  the  earth' 
*hich  has  taken  place  during  the  interval  P 
I  idea  (which  I  stated  in  the  O/nrrralor!/  lor 
er,  1885.  and  Januarj;.  1S86),  thattbr'-' 
B  eiplained  by  supposing  that  the  m^>ti 
isphere  (i.e..  of  the  earth)  was  fully  im- 
on  the  meteor  before  it  became  visible  (] 
me  the  term  ii/mlrJ)  ;  but  I  have  rocenll' 
so  many  objections   to  this  view  that  '. 

most  In  rejected  as  untenable.  I  therefor 
le  attention  of  your  able  astroDomical  cnrre 
Utothis  hitherto  unsolved  problem,  oi  if  they 
I  deny  the  fact  after  a  study  of  Mr.  Den. 
atalrwne,  the  grounds  of  deuial  would  bi 
:ousiiieriug.  The  problem  of  stationarj 
1  has  been  in  a  vary  unsatisfactory  con- 
dnco    Mr.   Proctor's  theory    o(    the  great 

of  tbe  metwre  proceeding  from  slationary 

has  bem  rejected  as  not  in  accordance  with 
1.     I  hope  it  will  Iwtakeu  up  and  dealt  with 

competeat  mathematician  and  physicist. 
9.  W.  E.  S.  Uonek. 

THB  MOOir. 

).]— HKPLTnio  to  the  remark  of  ■'  F  RA  8 
l.ilO.  p.  32),  I  am  sorry  to  find  that  n , 
UTS)  seemed  to  convey  the  idea  tliat  I  was 
>  account  for  the  colour  of  the  moon  on  the 
ion  that  it  was  due  to  the  presence  ot 
1  doit,  whiah  had  faltao  itrnt  limi  ago  and 


lO  that  Dotil  it  can  ba  showi 
n  tbe 


that  there  is  never 

r  that  tbe  temperature 

luch  higher  tlian  Che  researches  ol  Prof .  Liugley 

present  a  very  different  appearance  to  that  which  is 
maaitest  to  us,  I  think  that  the  statement  ot  Mr. 
Peal— his  main  statement,  that  the  moon's  is  a 
glaciated  surface— presents  Ibis  great  difficulties, 
explains  more  pheaomona,  and  is  more  nearly  iu 
accordance  with  what  wa  should  expect,  than  any 
other  theory  ot  the  lunar  condition.       H.  <3.  D. 

OOMBT-SBBKINO. 

[SlATl.i-AFBOPOS of  Mr.  Doouing's letter  (31336, 
page  84),  might  not  useful  work  be  also  done  in  a 

nebuln?    It  might  lead  to  the  knowledge  of  what 
uebuhe,  if  any.  are  variable,  and  also  M  the  dis- 
covery of  variable  stars  in  the  same  field.     In  the 
case  of  many  nebuliD  there  is  little  chance  ot 
covering  changes  that  have  taken  place,  as  uid 
existing  descriptions  and  the  classificabon  of  nebula 
in  the  order  of  brightness  am  exceedingly  broad, 
much  so  in  some  cases  that  tbe  description  of  on< 
applicable    in    its    vagueness    to   hosts  of  others. 
On    August  6,    1839,    y.  V.  44    (G.C.    1641,  R, ' 
7b.  23iu.  18-6s.,  N.P.D.  -iV  0'  3")  was  noticed 
havinga  brigbtish  nucleus  like  a  comet,  the  nebula 
much  extended  and  involving  two  stars,  one  at  each 
extremity.     Of  these  two  stars  I  could  And  i 
mention  till  I    referred    to    Mr.    Inzall's    uset 
"  Kotos  OQ  NeboUe,"  published  in  the  "  B.  M. 
Onpige  329,  November  \2,   E836,  he  notes  It  i 
curious  that  no  mention  has  bnen  mode  ot  these  two 


In  the  SI 


e  field  with   Ijl.  II.  757  (O.C.  4061), 


is  variable,  though  it  appears  much  brighter  i 
some  nights  than  on  othaia,  white  two  neighbnui 
ing  stars  show  no  difference.     Possibly  tbe  circuri 


another,  aud  with  stars  in  the  field,  and  by  other 
means  which  will  suggest  themselveSi  much  work 
might  possibly  be  done  among  the  nebulin  visible  LI 
■mall  telescopes  that  will  proira  useful  in  future. 
HendoD,  Sept.  S.  P.  P.  Duka. 

ASTEONOMIOAL  OBSBBVATOBT. 

[3t6T'2.]— I  AU  very  pleased  to  sea  that  astrono' 
mical  matters  are  again  taking  their  place  ii 
"  Ours,"  and  that  your  columns  have  been  ei 
generously  opened  to  assist  in  the  formation  of  what 
will,  no  doubt,  be  shortly  un  fait  accompli —Xha 
B.A.S.— a  society  which  upon  the  lines  laid  down 
bids  fair  to  be  an  incalculable  boon  to  us  astrouo- 
toical  amateurs.  Might  I  make  one  suggestion— 
that  in  addition  to  fixed  periodical  meetings  In 
London,  meetings  should  be  held  at  various  impor- 
tant centres  iu  other  parts  ot  England — e.g.,  Bristol, 
York,  Manchester,  Cambridge,  Southampton, 
Plymouth,  &c.,  taking  in  latution  towns  which  ars 
easily  aocessible  from  the  various  districts  of  the 
ponntry.  I  feel  sure  that,  by  this  course,  its  usslul- 
nesB  will  ba  increased,  and  the  interest  of  tbe 
provincial  msmbcn  mstained. 

I  am  about  to  make  a  fresh  obeervato^  tor 
my  B|iu.  lAett^^vpaiaTi^j  monntad,  and  shall 
be  glad  of  aDj  s^gortjoni  which  <rill  balp  me.  The 
two  dooidama  tre  sffideooy  and  eeonomy— tba  last 
Is  •  iiiihimIIji     Hw  om  I  now  Imto  I>  sot  lux* 


enough,  was  made  originally  for  a  4iia.,  and  hM 
answered  aplaudidly,  but  I  am  dnubtfui  whether  it 
Is  practicable  on  a  larger  scale.    It  i*  square,  s 


boarding.  The  roof  is  a  span  one.  rismg  to  G(t.  Gin- 
high  in  centre,  and  is  made  in  two  halves,  a  wood 

iwork  covered  with  Willesden  paper,  opening 

I  ridge  and  hinged  at  the  bottom  to  the  sides. 

angular  framework,  also  hinged,  fills  op  tho 
left  between  thereof  aud  the  sides  atoueend. 
The  door  opens  at  the  other  end.  When  observ- 
't  is  but  a  minute's  work  to  turn  back  either  or 

halves  ot  the  root,  and  to  let  down  ths 
triangular  end,  when  you  are  practically  "out of 
doora."  If  any  readers  would  Ilka  details  ot  ths 
oonitrootion  I  shall  be  only  too  pleased  to  send 
them.  W.  B.  V. 


I.ONDON  AND   THB  B.A.S. 

[81o73,1— Toim  correspondent  "  Au  Old  Member 
f  tbe  L.A.S."  asks  at  the  dose  of  his  terse  letter  in 
our  Issue  of  date  the  29th  ult.,  "  Why  centrallsa 
ve^thing  in  London  'f  "  In  tbe  light  of  the  body 
ot  his  letter  he  moons,  Why  have  the  headquarters 
)f  tbe  B.A.S.  in  the  metropolis?  With  your  kind 
permission  I  should  like  to  reply  to  thai  question. 

1st.  Because  more  than  180  Fellows  of  iha  ftiyal 
Astronomical  Socisty  reside  within  the  Loudon 
postal  district,  and  not  20  live  within  as  easy  a 
range  of  Liverpool  and  Manchester  combined,  and 
we  think  it  foil  to  infer  that  a  similar  proportion  d 
amateur  astronomers,  not  Fellows,  are  living  in  the 
immediate  viduity  of  London,  and  as  the  B.A.S. 
is  for  amateurs,  whether  Fellows  of  the  B.A.S.  or 
not,  the  numerical  claim  is  overwhelming  in  favout 
of  the  mstropolis  as  a  centra.  The  hsla  ot  tha 
R.A.S.  will  verify  these  figures. 

2od.  Bocauie  it  you  take  the  whole  population  of 
Eagtand  as  data,  London  is  more  accessible  as  a 
railway  centre  than  any  other  town.  Busy  Man- 
chester aud  energetic  Liverpool  are  not  vary 
accassible  to  the  S.W.,  S.E.,  aud  E.  of  England, 
and  it  is  conjectured  that  there  are  a  larger  number 
ot  observerB  in  the  oomparatively  favourable  atmo- 
sphere of  the  South  than  in  the  more  murky  sldeaot 
t£e  North. 

3rd.  Because  tbe  R.A.S. ,  the  Oreenwicb  Observa- 
tory, which  is  tbe  recoguued  centre  of  the  Britisb 
and  Colonial  astronomical  work,  and  kindraci 
scientific  societies,  are  more  largely  found  within 
the  London  postal  district  than  lu  any  part  of  ths 

attouding  such  scientific  gatherings  should  be  oon- 
sidured  in  preference  to  the  scanty  though  admirablo, 
societies  of  the  provinces.  It  is  hoped  by  many 
Fellows  ot  the  R.A.S.  that  the  meetings  of  tha 
B.A.S.  willboheldat  conveniently  near  dates,  that 
both  meatiDgs  may  ba  ojmpassed  whon  in  town. 

4th.  Because  London  is  more  adjacent  to  tha 
Coatineut,  and  when  eminent  foreigners  beoom* 
honorary  members,  or  Associates,  it  is  hoped  tha 
metropolis  will  be  more  likely  to  secure  tha  intereat 
and  value  ot  their  attendance  than  any  provincial 

6th.  Becanee  for  the  purpose  ot  amatours  at 
least,  there  is  a  tar  larger  number  ot  astronomical 
Instrument  makers  in  London  than  elsewhere,  and 
In  saying  so  we  are  not  unmindful  of  Birmingham. 
The  eminent  firms  of  Grubb,  Cooke,  Calver,  &c., 
jtc,  and  when  amileurs  go  to  town  Uwy  hava 
generally  some  piece  of  apparatus  to  reotity,  requii- 
mg  personal  attendance. 

l3th.  Because  the  Northern  province*  have  ■ 
kindred  institution  already,  vLe.,  the  L.A.S. ,  whjdi, 
though  somewhat  paralysed  by  unhappy  circnm* 
stances,  Is  by  no  means  detunct,  and  which,  wa 
hope,  when  personal  animus  subsides,  as  it  alwaya 
does  among  scientific  men,  will  disptaj;  an  amoant 
ot  energy  worthy  of  its  former  self,  quite  adequate 
to  the  requirements  of  Lincosbire  and  the  adjaDont 
counties,  aud  should  It  oease  to  be  A  1  as  an  Amateur 
Astronomical  Society,  will  regard  with  no  untriendlf 
eye  its  more  prosperous  daughter  In  the  sunny 
South,  and  will  probably  in  many  ways  contribute 
to  its  auccosa  and  applaud  its  activities. 

We  could  odd  to  these  roosoua  if  necessary,  but 
we  feel  we  have  already  exhausted  Editorial  spaca, 
and  possibly  patience.     Our  hope  is  that  the  elE 

t :. J     jn     Uigif     uQi \ ;    _ 


[31o74.]-Ir  is  a  curious  cirt 
vexed  question  of  the  relative  excellence  ui  uia 
reflector  reriia  the  refractor  should  periodicalljr 
crop  up  in  the  columns  of  this  journal.  I  ihonld 
like  to  say  a  few  worls  on  tho  subject. 

The  letter  of  "Tenebris"  gave  me  the  impradoa 
of  a  bias  in  his  mind  agamst  the  refiector.  Oa 
mny  not  hafe  Intended   this  to  be  so ;  but  it  ia 
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^naUtlhatbe  AonU  hmre  rtstod  the  rspactive 
diuMteii  ol  tbe  o.g.  mnd  ipacalDin  he  wrote  alKiat, 
liiiiii  it  n  gODBnllT  ODDcaded  that  whilg  a  Sin. 
a^  nay  not  nnder  umcxpbaio  dutnrbuKs*  vor; 


ezitfad:  bat  then  »  lOin.  rafatctoi  would  in  ol 
pratalditr  fara  no  better  thui  the  lOin.  ipeenlom 
An  ofitiedlj  perfect  Sat  mrface  ii  Toy  difficult  t 
naka,  and  I  haTe  reaaon  to  beUer*  U»t  man; 
obMrrvt  who  may  jiuijm  fint-clas*  apecula  ar 
sftcB  iitdiBeimt  about  the  optical  truth  of  the  fla 


I  flt  t<a  cdertial  puipoan. 


ago  I  had  the  oppoMonito  to  teat  a  fint- 

r.g.,  elaboratalT  mauntei^  aoaiiut  a  1'2I 

of  my  own  make  and  flgnrin^.    The  njftli 


dBB9in.«.g.,  elaboratal' 

a  good  one,  bnt  1 


^ , „  __.ni)thtwa« 

Bdt  altogether  a  good  one,  bnt  1  adnut  the  o.g- 

es  iBUer  neater  Mdlar  image*  than  the  iipec. ; 
(be  next  day,  on  teatiog  the  flat  nurroi  oi  the 
I^  Boonting,  Uu«  wBi  foimd  to  be  decidedly  con- 
Eava  wluo  t«rt«d  by  my  testing  platei.  I  ma;  just 
BmtiDD  that  thii  flat  lukd  been  auppUed  a  tew  yean 
balora  by  a  well-known  optician  who  keepe  a  ahop. 
A  few  dan  after  the  teating  mentioned,  I  wa« 
tryins  a  19ui.  nee.  C2tin.  thick)  which  I  had  re- 
fignnd,  and,  jndgiDg  by  the  itar  diH  indications, 
I  proDooncad  the  flat  minor  to  be  imperfect.  On 
taitipfc,  thia  wai  found  to  be  a  fact,  the  nuf  ace  of 
die  convex. 

..lenrfaM  of  the  "flat"  beper- 

&  nqidna  caiafolly  packing  in  ita  cell.  I 
qnita  belieTa  that  a  flat  not  quite  perfect,  which 
wonld  ^Ts  with  a,  good  or  perfect  ipacnlum  very 
good  dranition  on  tlia  planeta,  would  give  acattered 
or  wa^r-IooUng  itar-diaca.  We  mnrt  bear  in 
ndnd  that  the  inlauin  of  the  light  from  these  two 
daaaas  of  objoda  ia  diSerent,  except  in  the  cue  of 
Tanu  and  Mercory,  and  we  know  qaite  well  that 
thwe  two  are  eztranely  difficult  to  define  from  the 
Intena^  of  their  light,  and  any  imperfactian  in  the 
flat mmi  be  ai^aient. 

Some  time  ago  there  wai  a  oontrovoniy  u  to  the 
wiftabili^  ot  plate-glan  fcr  optical  mrfaca,  and 
■ome  •eemed  to  think  it  i>,  or  ought  to  be,  good 
aoou^  tor  the  pnrpoae;  bat  I  rentore  to  tEiIuk 
that  it  they  had  the  opportonity  to  obeerve  the 
whole  proceai  ot  manutadure,  nioh  u  I  had  two 
montha  ago  np  in  the  NOTth,  indoding  mnnAmiiTij_ 
NO^  and  fine  grinding  and  poUahing,  they  would 
attar  thdr  opinion  entirely,  and  would  concur  with 

eatly   calculated   I 

IT  irregular  aortace. 

lie  case  of  rery  luge  specula  I  do  not  feel  at 

le  that  we  have  the  beat  system  of  snpport 

fliat  oonld  be  dariaed,  for  while  I  raadDy  admit 
that  the  plan  ot  balanced  lever*  with  aix  or  more 
•oitaining  diaes  tot  the  back  of  the  specDlom  to  rest 
nnnq  la  u  elegant  appliance,  and  apparently  me- 
"— " ot  ao  long  a*  the  telaaoope  ia  nearly, 


diiftad  more  than  Itf        .. .  _ 

gnatar  stawa  would  ba  thrown  nnni  the  lowest 
pair  of  toataining  diaca  (not  necesasiily  mi  the  aame 
lever),  thni  allowing  that  portion  ot  IJie  apeculom 
to  aink,  coupled  with  the  tact  that  the  pair  ot  diaca 
dlametnoally  opposite  to  the  two  at  the  bottom 
wonld  tend  to  pnih  the  npper  part  of  the  ipeculam 
forward,  and  thus  aid  and  lacTeaae  the  relative 
rinUng  of  the  loweat  portion  ot  the  apeculnm  below 
the  general  level  of  the  anrtace  which  eiiata  when 
the  teleacope  ia  vertical  or  nearly  so.  Thii  muat 
throw  the  ipecnlnm  out  of  adjoitment,  becauiie  its 
optical  axis  would  now  be  in  a  different  diractiou. 

I  am  aliraya  very  busy  in  the  summer  months ; 
but  a  little  later  on  I  propose  to  try  the  effect  ot 
placing  an  "  opticall;  flatted  "  disc  ot  plate-glan 
Ml  the  open  end  of  the  tubeotan8iDrlO}r^eclor, 
thni  altogether  excluding  air  currants.  This  hu 
been  tried  before ;  but  it  is  very  doubtfnl  whether 
an  "  optically  flat "  eIov  cover  was  ased.  .1  {eel 
certain  that  in  the  mitancei  which  "Tenebris" 
mentions  that  the  star  images  are  at  fault,  and  are 
like  "  coik-acrews " ;  the  chief  cause  Uea  in 
awiriing  air  cniients  ot  unequal  density  in  the 
tnba,  and  that  in  many  instancee  where  good  or 
perfect  definition  is  not  obtained  the  fault  hea  with 
the  flat  mirror  not  being  good  enough,  because  tte 
fdeom  ol  matfaemalic&l  optica  leaches  as  that  a 
wall-tormed  speculum  in  oOier  raepects  may  have 
a  good  deal  of  nncorrscted  aberration  without 
affecting  the  definitioQ  of  stellar  objects  in  a 
material  degree,  but  that  a  faulty  fiat  is  highly 
detrimental.  I  hope  to  shortly  explain  this  matter 
more  fully. 

Banisgate.  J.  a.  IJnaaott. 

JOSBU&'B   OOMKAUD. 

[3IST5.]— "E.  L.  O.,"  in  his  last  letter  (31655), 
having  given  us  such  a  conclosive  proct  ot  the 
nine  of  hi*  criticisms  on  the  translation  of  the 
lUhttw  text  of  Josh.  x.  VZ,  13,  it  is  useless  to 
oeatbine  the  discnaion.    I  may  remaA,  however. 


at  a  cniions  change  seems  to  have  taken  place 
his  mind  after  writing  his  flnt  letter,  aa  to  the 

^jraon  who  uttered  the  "  oracular  words "  in 
gueation.  In  that  letter  (3U9T)  after  quoting  his 
Birant's — view  ot  the  meaning  ot  thoae 
s,  he  adds,— "This  is  what  Jcwhua  said." 
But  in  his  last  letter  (on  p.  36)  he  asserts :— "  I  had 
always  snppoaed  the  Lord  was  implied  aa  giving 
*hii  oracular  uuwer  to  Joshua."  This,  however, 
s  only  a  side  isene,  and  does  not  affect  the  main 

Siestian,  vii. :  What  is  the  true  meaoing  of  the 
ebrew  text  of  what  ia  generally  ipakeh  of  as 
Joshua**  coimnand  to  the  bud  and  moon ;  and, 
was  the  effect  produced  by  that  command  r 
Learned  men  iu  all  agee,  from  the  time  of  the 
LXJC.  downwards,  have  geoerallr  afraed  that  the 
meaning  wu  that  given  in  our  English  Bible,  bat 
"  E.  L.  Q."  aaja  they  are  all  wrong,  including  the 
LSX,  When  challenged  to  prove  hia  asaertion,  he 
changea  front  somewhat ;  adopta  my  correction  as 
to  the  force  of  the  prepontion  prefixed  to  the  nonna 
"  Oibeon  "  and  valley," — eo  far  abandoning 
_.  nt— and  then,  by  way,  I  suppoae,  ot  empha- 
sismg  his  own  peculiar  qualifications  tor  the  task 
ot  translation,  he  says,  "I  am  no  Hebraist."  Our 
thank*  are  due  to  him  1  think  for  this  candid 
admieeion.  The  tact  was  clear  enough  in  his  first 
letter,  but  now,  none  ot  your  readers  can  fail  to 
eetimatc  his  opinions  on  the  subject  at  their  true 

It  the  writer  of  the  Book  ot  Joshua  had  intended 
his  readers  to  understand  that  the  command  in 
X.  12  was  addresaed  to  the  ann-god  and  moon-god, 
ha  wonld  doubtless  have  need  their  names.  Instead 
at  the  names  of  the  laminaria  ruling  "  over  the 
day,  and  over  the  night," 

I  do  not  intend  to  follow 
eland  ot  dust  he  has  raised, 
what  might  have  been.    Hy  sole  ooncem  is  with 
the  Hebrew  text  as  it  has  come  do 
fail  to  find  in  that  tiis  very : 


A    UBBFUXi    BWXIOK. 

1-Ti 

UBetul  inatrumi 
is  a  switch  tor  use  irith  'primary  or  aeoondart 
batteries,  or  any  other  arrangement  where  it  a 
desirable  to  quickly  connect  in  aeriea  or  paralld. 
T^e  prindpal  part  is  a  cylinder  of  iaanlatiag 
material  mounted  to  turn  horisontally  on  an  insu- 
lating base.  The  cylinder  ia  pieiOBd  bj  m  nunlM 
ot  radial  metal  wires  insulated  from  one  anottab 
At  the  two  points  at  right  an^es  to  th^  diaiiMilT 
are  two  metallie  rods  running  along  tha  eyHnte. 
On  each  side  a  row  of  contact  spring*  aianxadts 
-    -  -  -  .  -  _:^^  ,  , ^  amw. 

nagattTB  polaaol 
uiv  oanery  are  muoecHmv  uw  firing*  On  OSMada, 
and  all  the  potitive  to  those  on  the  oQisr ;  Umm  lb* 
end  poles  of  the  battery  vrHI  alwan  be  oomiactal 
to  tha  biaaa  mpports  of  the  cylindar  wUA  (oib 
the  termiiuls  ot  the  outer  drcuiL  When  th* 
cylinder  is  ia  the  porition  shown,  ths  poaitiva  at 
Mch  cell  will  be  connected  to  the  negMiva  ot  Oa 
next  through  the    springs   and  connectora  in  tbt 

If  by  means  ot  the  handle  the  cylinder  ia  tnniad 
through  one  quarter  of  a  revolution,  the  metal  hsa 
connect  all  the  positives  to  one  terminal  and  all  tba 
negatives  to  ths  other;  then  all  the  calla  araii 
parallel.    The  instrument  is  ot  simple 


3.  L.  a."  into  the 


„ . p  as  that  pot  forward 

hy  Bryant,  and  accepted  with  such  aatufaction  by 
''V..  r..  n."  Trior. 


Tyler.       would 


discharge>l  in  aeriea.     ~'      J.  W.  BeknohftUp. 
150,  Aakew-rqad,  Shepherd'a  Bush. 

SOTOaS  FOB  OTOLBS. 

[3I5T9.J— HaTC(l>  given  acme  thon^t  to  O* 
above,  would  some  of  your  reader*  give  tMropiaJN 
a*  to  whether  the  following  idea  is  teanbla,  naisdj, 
to  drive  ths  cycle  by  compreaaed  air,  haviag  s 
reeervolr  beneath,  and  keeping  up  the  pnaacDB  bf 
two  air  numps  driven  by  the  feet  on  the  sjaten  a 
An  opinion  from   some  compatant  nn 


I  oblige  the  writer. 


DSWTHO  OB  SPBOUI.A. 

[31o7S.]— On  of  the  great  drawbacks  to  the  use 
at  refleoton  is  the  dewing  ot  the  specula.  I  have  a 
litin.  fitted  in  an  iinn  tube.    The  speculum  ia  in  a 


experience  m   this  m 
iron  tube  has  also  a  cc 


rer  it  up. 
on  looking  at  it  in  ths  mommg,  sa^  9  o'clock^e 
surface  ot  the  specnlnm  is  covered  with  dew.  This 
of  course  dries,  but  it  leaves  marks  behind,  and  this, 
being  repeated  daily,  destroys  the  ailvering  in  a 
very  short  time.  I  had  mine  sUverad  beautifully 
about  a  month  ago,  and  it  is  now  very  much 
deteriorated,  so  much  so  that  it  does  not  show  a 
sharp  image. 

I  left  it,  last  evening,  with  the  cover  off  the 
speculum,  and  I  found  this  moruing  that  the  surface 
Tras  not  dewed.  Thia  makes  it  appear  to  me  that 
the  cover  ia  a  mistake.  I  should  like  to  hear  others' 
T.  I  may  state  that  the 
at  the  further  end. 

Amatetir. 

A   MXOSAKIOAJL  FASASOZ. 

[31577.]— Tnx  problem  sat  by  Walter  M.  Hardie 
(letter  3UA7,  p.  36]  might  be  solved  in  many  ways.    . 
It  is  merely  a  question   of   relative  and  absolute   i 

In  the  first  case  each  small  wheel  makes  two  rota- 
tions relative  to  line  joining  their  centres.  This 
line  ia  fixed  in  space,  so  that  the  small  wheels  make 
two  absolute  rotations. 

In  the  second  case  ths  rotation  of  the  link  or  line 
joining  centres  takes  the  place  of  the  rotation  ot 
wheel  C. 

A'  htfore.  each  small  wheel  makes  fim  rotations 
relative  to  thia  line.  But  to  flnd  the  number  of 
absolute  rotations  we  must  compound  with  these  the 
one  rotation  of  the  link  (tor  tbikwhcela  are  fixed  to 
the  link    and    partake  of    its^ypdon),   which 


[31680.1— Ik     reply     to    your 

"  S.  Q.  E.,"  it  is  a  tact  that  I  had  a 

in  a  Bath-chair  propelled  solely  by  a  Shmin  wM 
and  battery,  and  at  the  rate  of  about  BLxmiklsa 
hour  on  level  ground,  'nds  speed  is  now,  I  aiiihf 
stand,  exceeded.    It  "S.  G.  B."  or  anyou  (hs 


o- Ivaa.     Shemn   hH  sk) 

auocessfully  applied  his  inventions  to  the  -"-fW 

>t   tric;clsa,   which,   I  baliaTa,  wm    I 


aaaiating  whoi  tired  or  when  carrying  loaid*.  lb 
my  mind  there  isuo  question  of  Sherrin  a  tnvwtiMI 
bmng  the  solution  ol  the  queation  ao  knur  aoo^ 
tor,  and,  aa  I  say  again,  eee  for  jonrMlTM  &  jobI) 
not  believe  it.  '• 


All  Trades  "  (in  letter  Slot*}  nj*  : 

anirina  u  it  atsuds  is  a  disgraoo  to 

And  a  litUe  lower  down  he  talk  i 

'   '     ■■:  atoneaid  ataoBBtkMI 
piston  recadea.    Ia  not  ■■ 


worid. 

"  You  put ; 

square  inch. 


ne  pressure  u] 


B.     We 


file  Utter  wheel. 


pistons,  we  then  utilise  Ute  whole  of  tha  poMi 

A  abort  time  ago  soma  gentleman  war*  gwl 
enough  to  reply  to  another  gantlanun  about  IH 
imposnbUilT  of  that  said  gentlanuui's  inf*ali(% 
which  consuted  of  a  number  ot  steel  mU,  wUa 
rods  were  supposedto  expand  by  heatingatoBMear 
and  so  produos  a  given  pressure  at  ons  end  gnat 
than  that  at  the  ouier  end,  and  so  oanaa  looomotla 
Wall  now,  we  have  «  Jack  ot  AU  Tndaa"  aqk 
that  we  get  no  power  out  of  the  eytindv  wM 
Where,  then,  does  the/(ir4rarrt  pressure  come  In* 
There  must  be  at  least  an  txaft  btlimu  ef  fomrt. 
ea<i  end  of  tha  cylinder  eran  wliai  tharod  raarib 
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2.]— I  iiATE  been  much  interealad  in  vonr 
)nd«n« rospectin?  motor  for  cyclo,  and,  by 
rmtauoD,  nJiould  like  to  ^va  my  riew  r>f  tho 

I  au  "Nuu.  Dor.,"  "Nig.,"  "Petro- 
uid  other!  are  agreerl  thikt  at^m  in  not  thfl 
power  to  drira  a  cycle.     But  I  diltor  from 

tbi! — stflajn  bBins  the  boit  aiid  choapesl 
'cjlcr)  molire  power  n-B  havB.  Suraly  a 
nginfl  can  bo  made  to  develop  luRicieDt 
a  propel  a  triko  and  not  weigh 


tryke'i 


a  that  :; 


um-engiue  that  would  develuj. 

X,  and  would  not  require  abore  half  tha 
Petrotryke'i "  ecgiiie  does,  boiler  iiiclnded. 
ittb  and  low-prcuure  eagjae,  three  cyliuders 
deni'futiiou,  DUD  piston  rod,  or  red  with 
riatona  attached.  Now  "Nun.  Dor.." 
:r;ke."  and  others,  bite  this  tempting  bait ; 

a  high-presBure  toy,  or  what  you  plosBB. 
his  U  of  suftidant  iiitorost  la  readers,  I  raiy 
it<  working  parta  mi.iutoly.     The  boiler  {■ 

((«i«fflr),  aiid  would  wort  with  perfect 
t  2001b.  pressure  ;  cnuld  be  beated  by  lamp, 
turn  to  the  trike :  I  do  nut  think,  as  they 
'  made,  it  would  he  poFisible  to  Qi  any  motor 

the  machine  a  good  appearance^  which  a 
uiy  people  >tudy.  So  like  "  Potrotryke," 
t  moke  amachitre  {or  the  eogine,  or  rather 
the  machine.  The  ports  lo  cany  the  engine, 
ia.,  must  he  much  a'roii|;er,  and  thorelore 
be  much  heavier.  Wheels  of  trite  would 
e  Btrongar,  and  a  slight  diflerenoe  in  their 
ilion  to  the  style  now  [n  ose:  altogBtherthe 
1  would  not  exceed  tho  prssont  trike  by 
juads.  With  due  respect  to  "Petrotrykt  " 
I  like  to  see  his  en^ue  at  irork,  and  hope 
ceed  ;  hut  I  fear  his  method  ot  keeping  his 
■  cold  will  not  prove  the  succeaa  he  -  - '  -' 

Neither  do  I  thmk  he  will  obtain  tbi  _^ 

ilates  with  the  coosumption  of  a  gallon  of 
Sun.  Dar."  does  nut  approve  of  steam  or 
im.  1  ask,  have  we  gone  to  tho  fullest 
a  utilising  Oiase  powers,  or  does  he  gi'  " 
^tber  AS  useless  to  tty ;  if  bo,  I  will  nee 


leot  0 


i'hat  nolliliig  is  imiKiasible  to  the  nersererin 
I  bdieve  if  some  of  our  coaJaa  over  th 
pond  hod  taken  the  matter  in  band  vi 
liaTo  had  a  pBrfaeted  Bteam  trike  ere  nov 
I  with  "J.  H.  H."  that  nothuig  but  steal 
ire  a  satistactary  motor  to  suit  the  require 
it  the  many ;  ulSj  to  suit  their  purse. 

A.  B.  C. 

3.1— Taotrai!  Bu  outaidor,  I  look  out  £or  the 
a  Mecilahic  before  any  other  paper,  and 
ch  interested  in  the  ducussioQ  about  cyd 
Cvdea  may  he  good  evercise,  but  it  i 
I  to  have  too  moch  of  that.  Ttiding  is  also 
lercise;  bat  bow  many  medical  men  rid 
ed  with  those  who  drive?  All  that  i 
ry  is  an  engine  small  and  light  enough  t 
wer  to  drive  a  bicycle  S  or  ID  miles  an  hou 
rel  rood  ia  good  order,  and  those  who  say  i 

be  done  must  have  a  poor  opinion  of  th. 
lies  who  have  developed  the  modern  bicvcle 
ho  old  danrty-horBo.  The  difficulty,  I  think, 
b  Iniler,  and  my  idea  may  sorve  as  a  basis  of 
a.    It  is  that  the  boiler  consist  ot 

pieoe  of  flne  steel  tubing,  coiled  and 


motw 


;  primed  by  means  of  a  iiiston  at  the  one  end, 
of  course,  would  he  ot  much  larger  diameter, 
leread  would  supply  the  engtae— a  single 
isg  one  would  do  at  fint.  Tiis  Bngine  would 
wheel  of  3  to  oin.  diameter,  which  would 
the  ^nt  wheel,  the  whole  assutsiug  tho 
a  gigantic  lamp.  The  chief  difficulty  I  see 
M  in  BUperbeating  the  ateam  too  muah ;  bat 
furnace  should  always  have  the  suine  fuel 
I  engine  be  working  at  full  power— when 
J  at  all— a  httla  practice  would  show  tho 
|)ce«BOie.  There  may  be  somothtog  radically 
_  .t:.  — 1  :ji  -j^  perhaps  I ' " 


ir  else  suggest  dimeueioi 


Ulatermaii, 


t.]— I  mn'I  know  whether  it  is  one  of 
e^oent  oceorrences  of  two  or  mors  hitting 
same  plan,  or  not ;  but  about  three  years 
.ODgbt  of  this  elliptical  wheel  in  place  of  the 
tiain  wheel  on  cranki  and  applied  it  to  my 

I  rode  it  often  in  the  streets  of  Loudon,  and 
ied  a  good  deal  of  attention.  I  woudared 
id  berai  com  mimi  rated  to  tho  gentleman 
ute  to  the  Pull  Mall.     I  would  not  en  any 

return  to  the  round  wheel. 

th«  disodnntof  0  el  iiiigiii  ij/idtDngtoithe 


length  of  oham,  and  one  does  not  notice  it  after  a 
little  riding.  At  tirst  it  is  more  apparent  than  real 
through  the  pedal  at  the  upper  part  of  the  stroke 
going  quicker,  and  overtaking  the  toot  which  hod 
been  used  on  the  circular  wheel  to  go  round  the 
stroke  at  an  unvarying  rate.  After  being  useil  to 
tho  elliptically  geared  wheel  and  gettiog  thoroughly 


By  using  an  elliptical  wheel  it  has  the  practii 
effect  ot    varying  the    geared    height    o!   drivi 
wheel  in  every  part  ot  the  stroke.    For  ioBtaui 
my  machine  by  the  ordinary  rule,  _   ?    .  •  S7 
geared  to   57in.     New  at  the   upper  part  of  the 
stroke  the  height  is  lowered  to  4tin.,  and  so  the 
pedal  goe<i  quickly  over.    When   the   crank  has 
reached  the  borUontal  ponlion  the  geared  height 
has  been  raised  to  70in.,  and  canse(|iiently  the  pedal 
goes  BO  much  slower,  giving  you  time  to  exert  your 
full  power  in  taking  your  stroke- 
As  to  the  plan  spoken  of  by  Mr.  Pierce  of  having 
two  elliptically  geared  whet?l9,  I  bad  the  sai 
oonsideration  when  1  first  thonght  ot  this  mn 

I  thought,  and  if  I  may  he  allowed  to  expre 

opinion,  stiQ  think,  that  the  excessive  rate  one  would 
bave  to  pedal  would  never  do.     Farther  it  i 
evil    which    in    practice  does 


Olou 


Alsx.  F&ioe. 


AN    larPHOTBD    CTOUB  ■  LAMP 
B&ACSET. 

[315&I,] — Refkbi^ino  to  your  illustration  am 
description  of  an  "  Improved  Cyclo  Lamp  Bracket ' 
(UMe  21,  No.  L328),  it  might  save  Mr.  James  Scour, 
neld  both  money  and  disappointment  if  we  inforn: 
him  through  yon  that  about  three  years  ago  oui 
Mr.  Banks  made  such  a  bracket  for  his  own  uiie 
and  has  sines  made  and  fitted  many  for  the  tradi 
and  otherwise.  He  took  out  no  patent,  and  thi 
bracket  is  so  well  known  tliat  no  valid  patent  cat 
be  now  obtained,  even  if  it  were  worth  while  tc 

do  BO. 


THB  UININa  AND   HETAI.LT7BQI0AL 
BXHIBITION. 

[3IoSS.]— With 
to  draw  the  attention  or  mow  ol  "  uurs  '  wao  ca 
spore  the  time  from  tho  "  ether  controversy  "  t 
- Crysla 


3n.  I  should  like 


will  tepay  the  trouble,  it  it  ba  only  to  see  the  vt 
modes    in    which    nature    conceals    her  unii 

treasures,  aud-the  ingenuity  and  labour  she 

■eqnently  forcaa  mankind  to  exert  Li  order  to  obtain 
them.    1  may  add  that  no  extra  charge  is  mad 
the  Exhibition,  aad  there  is  still  some  doubt 
whether  it  will  not  close  next  month.    The  first 
thuig  that  strikes  a  visitor    is  the  profusion  ond 
value  ot  tho  exhibits.     Those  w" 

Bmsll  pieces  of  assorted  ores  and  metals,  labelled 
more  or  less  unpronounceably  and  frequently  tmir 
telligihly  also,  will  here  find  gold,  silver,  and  otht 
ores  literally  in  bins  weight :  while  one  bar  cf  gol 
alone  in  the  New  South  Wales  Section  is  worth  ovi 
IT.aOO.  It  luckily  weighs  something  above  a  cwt 
or  I  should  not  care  1«  be  its  guardian  on  a  busy 
day.  The  official  cataloifoe  is,  uufortunatcly, 
unavoidably  incomplete  at  present,  and  therefore 
not  of  much  use,  except  as  regards  the  mass  of 
Colonial  statistics  contained  therein :  nearly  all, 
however,  of  the  exhibits  are  hibelled  in  such  a  plain 
and  intelligible  manner  that  the  shortcomings  of  the 
book  in  this  respect  are  not  of  much  conseiineace. 
Several  of  the  exhibiting  Colonies  have  their  own 
catuloguosi  which  they  will  readily  band  (free)  to 
ipears    really    interested    in  their 


B  largest  exhibitor  is  the  Colony  of 


Now  South  Wales,   South  Australia,  West 

tralia,  New  Zealand.  Natal,  Sarvia,  Mexico, 
Uruguay,  Norway,  Sweden,  oar  own  mining 
'--'astry,  and  various  mining  ootnponies  ot  Indii 


Canada,  Mexico,  Bur 


,  being  also  re 


official  catalogue.  New 
South  Wales  has  up  to  the  end  of  18S'J  yielded 
minerals  to  the  following  values:  Coal,  £^-2,018.263 ; 
gold,  £37,614,887  ;  eUver,  i'l, 909, 9-32  ;  copper, 
i:.i,G4o,027  ;  and  tin,  £S,92d,al3.  Iron  hoi,  owing 
to  the  cost  of  erecting  smelting  furnaces,  &c.,  not 
yet  received  much  attention ;  but,  in  1SH8,  bars  and 
roils  to  the  value  of  i;2J.7'21  were  pcoduced.  The 
other  mineral  riches  of  tiie  country  are  lead,  zinc, 
antimony,  asbeslos^^roaiilc,  bismuth,  and  man- 
lesa;  alum  st^H^narble,  aud  building  stoDOs 
am  found  also,  JK  the  list  of  gems  includes  the 
diamond,  sapphire,  ruby,  emerald,  opal,  amethyst, 


specimens  ot  oil  the  above  will  be  found  id  the 
Exhibition.  This  colony  has  up  to  the  present 
time  yielded  about  Sa,lX>0  diamondi,  the  largetE 
whereof  was  a  stone  of  o  j  carats. 

Entering  the  transept  from  the  gardens,  nod 
turning  to  tho  loft,  we  are  at  once  among  tha 
exhibits  of  New  South  Wales,  which  occupy  tha 
south  nave  and  also  a  large  part  of  the  S,  and  S.E. 
galleries.  The  collection  commences  with  various 
coal  trophiee,  and  massee  of  bog-heed  mineral, 
graphite,  &c, ;   then   succeed  huge  lumps  of  gold 


>  (on 


also  man;  nuggets  and  saucers  full  ot  the  predoua 
melal^  iu  gram  form,  as  well  as  gpecimeus  of  the 
other  mineral  wealth  of    tho    colony.     Near  the 


gems,  bo 
beautiful 


'old  weighing  over  3l3oi!.  A  little  further  o_  . 
lofty  silvered  pillar  rises,  bearing  Atlas  and  hU 
globs  on  its  summit :  this  represents  a  yield  from 
Tho  Broken  Ilill  Proprietory  Silver  Miue  o( 
1G,6D0,0U0dz.  of  silver.  In  cusea  at  its  base  ore 
various  specimens  ot  tha  ore  as  obtained  from  thi* 
tniue ;  and  the  line  of  exhibits  here  is  closed  by 
various  other  metallurgical  specimens  ot  the  colony. 
Turning  now  to  the  loft,  and  ascending  the  stain, 
we  find  the  same  colony  still  represented ;  tho 
coUectioD  coDtaiuing  numerous  specimena  ot  ores, 
metals,  and  gems;  here  is  the  £7,000  gold  bar. 
The  light  from  the  glass  roof  develops  the  beautiful 
colours  of  several  of  the    ores    in   a  rcmorkalila 


that   the   opal   was   found  o_._, 

roundish  atone ;  but  here  it  also  appears  in  small 
lumps  or  slabs,  one  brownish  piece  showing  the 
"fire"  in  a  remarkable  manner.  The  opaleaoent 
colouring  also  appears  on  pieces  ot  basalt,  &c.  In 
tbia  collection  the  obliging  exhibitor  pointed  out  to 
me  a  large  piece  ot  pure  copper  as  dug  up.  looking 
predaely  like  a  piece  ot  branched  coral  imitated  ia 
that  metal.  He  informed  me  that  the  speuimea 
was  unique,  and  I  certainly  have  never  seen  » 
similar  moss  before.  Here  also  will  ba  fuund  a 
quantity  ot  that  sahetance  which  appears  to  havs 
been  invented  by  Nature  as  a  mean  practical  joke 
for  the  purpose  ot  deluding  ignorant  proapeolora 
into  the  belief  they  have  discovered  a  fortune,  only 
find  after  they  have  bonie  tlie  heavy  lump  for 


prize  practically  nil.  la  a  glass  cose  here  is 
specimen  ot  quarUs  thus  oroamouted  in  a  manner 
suggestive  of  a  most  cruel  hoax.  Jasper,  agat«, 
coTiieliaa,  malachite,  bomite,  and  many  other 
''ites,"  whose  acquolutauce  I  have  made  for  tha 
first  time,  are  iu  various  cases  around.  CoutinuioB 
our  way  olonjj;  the  east  gallery,  we  pass  through 
the  Soutli  Afncan  and  Scandinavian  exhibits,  oon- 
sisting  of  imitation  gold  bars,  showing  tha  output 

and  the  usual  masses  ot  ore;  tbe  latter  exhibitors 
alsoshowing  nickel,  cobalt,  marble,  (tc.     Retracing 

come  upon  Bpeciaiens  of  New  South  Wale*  buudioK 
stones,  morbV,  alum,  asbestos,  and  various  colonial 
woods ;  also  a  large  collection  of  fossils  showing 
fish,  ferns,  &c.,  with  fearsome  names  thereimta 
appended.  Then  follows  the  exhibit  of  Th» 
Si/tliKit  Murniiii/  JfcralU  ond  other  papers,  coro- 
riaiug  their  etereotype   cylinders,  &c.,  and  port- 


exhibits     Ol      H  uaitllll      AUBLIA^IU.       l^B«      ^.flUAUU, 

Mexico,  Tasmania,  Queensland,  Bolivia,  and  other 
countries ;  aud  deaoend  the  itnirs  to  the  west  corridor 
behind  the  Cliinese  oouit.  Uiandug  at  tbe  model 
of  tho  harbour  of  La  tiuaira  (Venezuela),  we  pro- 
ceed through  various  cotlectious  of  ores  and  metal* 
oontrihutedby  Cornwall,  L'ruguay,  Veneiuela,  the 
Argentina  Itepublio,  Spain,  Italy,  Servla,  Convca, 


Swttv 


,    tha 
I.  lead, 

oad  the  costly  uioniam.  Near  the  end  of  the  corridor 
we  End  a  pedestal  bearing  iu  a  glass  cose  on  ita 
summit  two  specimens  of  the  celebrated  "  weather 
plant"  in  pots  from  Kew.  This  plant,  it  will  ba 
remembered,  created  a  sensation  about  a  couple  of 
yean  ago  from  its  being  slated  to  possess  the  powei 
of  furottilliug  stormy  earthquakes,  He. ;  its  scientiSo 
name  is  Abriia  prcealor.w,.  The  exhibited  planta 
ore  about  9in.  high,  and  strongly  redouble  small 
acacias  or  sensitive  plants.  Kound  the  pedestal  ore 
cases  oantaiaing  dried  BiiecimcnB  ot  thii  loaf  stalks, 
showing  the  different  positions  tliey  assume  when 
prognosticating,  together  with  various  newspaper 
cuttings,  as  to  tho  value  ot  tbe  prndictiona.  Ita 
Engliil  name  appears  to  be  the  "  Paternoster  pea," 
it  being  so  called  boiause  the  hard,  bright  seeds  OM 
used  tor  rosaries.  I  presume  tbe  air  of  the  palacs, 
or  the  proximity  ot  the  high-level  station  orthe 
dynamos,  baa  duUod  tbe  seiuibility  of  these  apect- 


«s 
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nino 

e  oertunly  had  tSl 
-  '     N8      ■ 


Beiu,  u  I  liaTe  been  unkble 
obauge  in  either  or  uiy  of  ' 
I  hare  paid  them^  eithor  during  t&a 
of  the  d;tiun» ;   and  we  bftve  oe 

Ulidi  of  weather  dariiw  the  paHod.     

^anta  ie  a  Siuneee  exhibit,  oonaiBtiiig  of  gold,  im- 
■iMDoitB,  and  onuunenta;  eod  hate  tlao  will  be 
ionnd  maiera'  lunpa,  tac^,  eleetrioal  foeee,  Ice. 
1%*  DUMhioen  u  in  a  eepamte  ooimgaUd  irao 
\g  arectea  on  the  gram  oaldde  the  Tropical 
"-  mtaiin^  one  Snda  rathec  a  baodr 
DODutuiB  of  a  metal  water  tank 
atnot  tbs  ilie  of  an  offlce  waah-ataud,  whereiD  are 
a  niunber  of  lino  paili  fitting  into  one  another. 
They  eui  be  lifted  out  ae  faat  aa  the  bandlei  can  be 
Kraqied ;  there  la  no  auction  between  them,  and 
tbaj  all  oome  out  brim-toll.  Near  thia  ii  a  unall 
working  model  of  the  Man  Engine  inTented  by 
Doirell  eariy  in  ISOO  ;  I  belieTe  it  U  atill  need  in  a 
Cornidi  mine  or  two.  To  thoee  who  are  not 
aoqnaintad  with  thia  ingeniooi  oonlriTaooe,  I  maj 
"T**'"  that  it  eoiwdala  of  two  parallel  perpendi- 
odIu  ban,  upon  whioh,  at  r^ular  diatancea,  plat- 
'     i,  when  the  machine  neta, 


1  a  top  platfori 


oaoeed  b; 

le  deecead- 
wiahiiag  to 


•  Of  the _._. 

ineij  to  riae  and  fall  altsmatelv, 

Ing  while  the  other -— '  *>■  -  -  "•" 
daioend  uerelT  ate 

to  n  12fL,  when  he~  wiU  find  a  plaUorm  on  the 
olbsi  bar  KEBotlT  before  him :  apoa  thia  he  etepe, 
the  engine  paottDg  a  esoond  or  two  tor  him  to  do 
•0,  and  down  he  goea  again,  and,  b;  repeating  the 
pwawi,  ia  oanied  to  the  bottom  of  the  abaft ;  in 
aananillDg,  thia  prooeee  ie  reTerwd.  Hereamnchine 
takeaadoaa  at  powdered  ore,  and,  b;  a  whirling 
•mngMnent,  a  horiioutal  "roee"  in  a  twinkling 
faorla  the  pnt«  metal  into  one  reoeptacls,  and  the 
powdv,  aooording  to  ita  finenees,  into  othen. 
*""**■"  calml;  takea  a  lamp  ol  rock,  ohampa  it  in 
a  aaoond  oc  two  into  little  bita,  aenda  theee  np  a 
dioot  in  amall  haok«ti,  tilta  the  eontenta  into  a 
poWeriaer,  and,  In  leaa  time  than  it  haa  taken  to 
writa  thia,  prodaoea  the  molt  aa  grejfiDar.  The 
prindpal  faatnraa  of  the  machineiy  eihibita  are  the 
oampN«Md-aii  rock-drilla,  of  which  there  are 
aeroal,  and  which  do  not  act  like  an  ordinar? 
drill  hf  a  marelj  rerolving  motion,  bnt  hammer 
and  baoaawa;  like  a  pointed  piaton-rod  upon  the 
atcHia  annmltted  to  them  in  a  manner  that  eoon 
parfotatea  the  material  and  reduce*  the  nomber  of 
a^jMent  ipedtatora  oonafderaUj,  at  the  "  row  "  ia 
aiRnL  I  think  I  hare  now  drawn  attention  to  the 
malnleatonaoflheBxhlUlion;  TiBtorawilldonbt> 
leaa  find  mauT  more  liiter««tinK  matleia  there  for 
thanuelTee.    I  have  only  to  add  that  I  have  no 


not  deatrof  ed,  holding  the  lamp  In  the  hand,  well 
chai^lins  it  by  preemting  the  electrodee  to  an 
electrictu  machine ;  in  a  ihort  time  a  apark  <rill 
leap  from  the  electrodea  to  the  hand,  and  a  Taty 


baflta  the    anbject)    aa    an    i 


B.  BftTOonrt. 

BBB-jsmra  as  a  poiaos'  ahd  as  a 

KBDICINS. 

[31687.]— Thb  "  LydneyDiapenaor,"  letter  31M8, 
Imm  affoida  me  aa  excellent  apportanity  for  demon- 
atnting  the  manner  in  which  homcaopatha  arriTe  at 
their  couoloaiona. 

lie  poiaon  ot  the  bee-(ting  i*  an  acrid  principle 
of  an  extTMnely  irritating  nature  b>  tile  akia  and 
anbontaneou*  tiaeuee.  Ita  eSecta  are  generally  u- 
diul*el*  local ;  but  when,  aa  in  the  cue  recounted 
te  Dr.  Newton,  it  ia  introduced  into  the  drculation 
tfiroogh  a  Taan,  daogecoua  toxic  aymptomi  may 
teaolt.  What  I  iriah  particularly  to  maiit  on  ii  that 
the  local  effect  ia  only  that  of  an  irritant  whioh,  in 
certain  oooatitutione,  haa  ita  effecta  conaiderably 
aggraTatad.  Similar  conditEona,  in  a  greater  or  laeaer 
decMt,  aa  the  caae  may  be,  reault  from  Oeaa,  bnga, 
— ^-JJeorporia,  gnate, '--    -  ^-' 


■mart  ihock  felt.  At  the  tame  tuna  the  bnlb  will 
ba  illuminated. 

The  moat  important  ezparimant  ia  the  one  in 
whidt  the  conduiaer  ia  ohaned  when  fall  ot  air, 
and  then  not  beins^pabls  of  giTing  up  ita  eharee 
until  exhaoated.  Thia  aeema  to  me  to  fumiah  the 
dne  to  the  theory. 

Suppoae  a  amall  metal  bait  be  plaoed  In  a  gUa* 
voMl  fiUed  with  air,  the  baU  beiiu  in  oonnactiOD 
with  a  Bonrce  ot  eleotridty  at  hi^  potential,  the 


Tahould  like  tbit  mncb  to  know,  fnna  tboM 
baring  had  any  oonnaction  with  dinng  oc  Bta»- 
ephene  preeaurea,  to.,  what  obataele*  would  MMd 
'  the  way  ?  J  wiU  lie  brief.  A  taepado  aoet  at 
'  ig,  having  holea  toe  anna  to  ppijwt 


air  rarroondiog  the  ball  will  beooma  charged  with 
timQai'  eleotridty,  and,  ot  oonrea,  repelled.  It  will 
be  repelled  aa  tar  ae  poaaibia— Tix.,  to  the  anrtaeeot 
Ihe  glaaa  veaad,  and  the  deotriflad  molaenlaB  would 
collect  there  ontU  their  nnlted  potential  equalled 
that  ot  the  bell.  When  thia  oocorrad  the  air  mole- 
calea  would  be  repelled  from  the  ball  and  from  the 
{laaa  with  equal  force,  and  no  fnrther  charge 


padkmllea 
a^lntrodi 


fte.  Brynp^aa  la  a  oonatitational  rlintaan  with  loou 


Ing  with 
^aaue. 

Well,  glran  theee  two  oonditiona,  the  one  oauaed 
hj  the  direct  application  ot  the  poiaon  to  the  aUn, 
•ndtheoth '  -     " 


.  . .  r  a  aymptom  of 

¥ia  the  cure  ot  the  latter  one  la  to  give,  ^  yoi 
plaaae,  a  tincture  of  bee-atiDga  by  the  mouth.  Now 
owing  to  a  merdful  diapeuaaUon  of  Proridanoe 
neh  poiaona  are  rendered  innocooua  ^  the  digealiTi 
dnida;  to  thia  property  we  owe  immunity  fnm 
nnmherleaa  dangen  which  threaten  ua  daily. 

The  heart-diieaae  theory  ia  too  tidicufona,  am 
Mrrea  only  aa  additional  endence  of  the  ' 
of  oQt  old  friend  the  fox; 


BLSOTRIOAI.     BXPBBIXHNTS. 

[31688.]— I  AH  pleaaad  to  find  my  aiperimc 

ragarded   aa   important.     I  thought  I  had  o—j 

repeated  old  but  mtereatingexpetimenta.    A  aimplc 

way  of  obaerring  the  phaoomenon  ia  by  meana  ol 


dear.    The  outer  aurtace  ot  the  glaaa  ia  ooTorad 
partially  with  tinfoil  and  oonnected  to  earth. 

Fig.  2  will  repreeent  the  atate  ot  aflain,  the 
apace  between  the  ball  and  the  glaaa  being  occupied 
by  nnohiuged  molecnle*  of  ^|^Now  why  ia  the 
condanaer  not  diacharged  wH^BUie  ball  and  the 
outer  coating  are  connected  F  ^Klr  at  ordinary 
preaaorea  la  a  perfect  inanlator,  ao  that  if  wa  oon- 
naet  tha  ball  and  outdde  by  a  dlai^arglng  tonga 


charnd  aurtaoea  (Fig.  3.) 

deotriflad  air  layer,  Oa  dnalt 

ptactleallr  done  bj  exhanaBngaa 

Teeeel.  At  pnaanre*  below  SOnm.  air  beeoaa* 
jiartial  condnotor  (a  good  oandnator  lor  elacbiah 
at  high  potential),  the  eondoetiTlto  Indwaaing  •{& 
redaction  otpraanire  nntil  a  maamniw  la  teaAaJ. 


In  my  eiptitincaita  no  diaAarga  oould  ba  cAtaaad 
nntil  a  lower  praaaore  than  SOmm.  waareajhed;a 
other  word*,  not  nnlU  the  air  boeame  a  oooduetor. 
I  ahoold  think  that  the  maxIcDQm  alfeot  would  ba 
prodaead  at  tha  preaanl*  at  which  air  ia  the  bari 
eondootor.  I  am  oontlnuing  the  ezperimenta,  and 
will  oommnnicate  the  reanlt*. 
Plymonth.  W.  A.  Bndce. 

A    ICAN-BIBH. 

[315SS.]— Flttho  machine*  aeem  to  be  thlngtol. 
bi^ry,  and  locomotion    at    vill  thnmgfa  Oa  ak 
appeara  to  make  little,  it  any,  piMTOiB  > 
mbmarlne  appliance*  do  aeem,  at  leaat. 

Now,  tbe  idea  ooonra  to   me  tiiat  an  -,^ 

might  be  conatmoted  to  oatry  cim  maa,  with  Ui 
body  well  conred,  having  meana  of  pecfaet  loeo- 
— a^  1 1^  diienian ;  hanng  hia  ar—*  ••  ■<•>—*' 


fiahthaai 


(not  too  deep)  would  opoD 
myaleiy  at  preeent.  Titai 
might  be  done,  ta. 


amine  powera  aqoal  to  anf 
coold,  of  eonrte,  eea  nlaaity 
1  upon  nia  back  or  mSa,  bb2 
Bnralj,  if  thia  wan  stM*- 
>t  Tidting  tha  ooau  AfOa 


hwk  at  the  tripa  whkk 


flotation  nnder  water  would  be  horiaontal,  MfUl- 
aion  worked  bj  the  feet.  Adjnatafala  Sna,  tmL  « 
bladea  moTcd  by  the  handa,  ao  at  to  rite  ot  fall  at 
will,  alao  aviated  by  retaining  air  In  oaaa  er  dit- 
pdling  eame  more  or  leaa,  the  aaid  aiito  ba  ia  *■■• 
part  of  machine  m  miiniieeail  fcvaa,  whldi  wodl, 
of  oonrae,  be  aelf-r^uMng  from  ita  oonflnad  ea» 
partment  Into  the  caae,  and  thia  would  kaap  It* 
caae  ventilated,  tor  air  wonld  b«  oontianaHf 
eacaping,  except  only  when  It  waa  neoeaaary  to  f> 
down  Tei7  deep,  where  praaanre  of  water  woold  M 
loo  great  to  allow  of  aach  air  eeoape  ;  than  the  air 
Talve  would  doae  automatically  Tthat  ia,  the  ootlal 
nlre  tram  caae).  There  would  be  atoot  gUw 
outlooka,  &c. 

But  there  may  ba  aoma  great  drawback  to  O* 
pnoticability  of  aodi  ao  apparatna,  and  thia  la  lAat 
I  want  pointing  out.  It,  on  du  other  band,  thinii 
no  luch  great  drawback,  and  any  gantlemaa  v 
gntlemen  would  like  further  partioulara,  or  caa 
give  any  naeful  information  req)Mting  aame,  lahal 
teel  it  an  honour  to  reoaira  tuob,  or  ([ita  each, 
iufoimation.  B.  O.  'WlUatt. 


HAT    IN   1 

[31GS0.]— I  saTl  been  mudiintereded  in  rwdkg 
the  chapter*  on  Botany  tor  Studente  in  the  "  B-IL,"  ,■ 
and  eapacially  that   portion  On  page  3t  whlck  i* 
late*  to  the  aacentotaap  in  plant*  aa  folio wi:— 

"  Tbe  oauaee  of  the  gsneial  movement*  npwari 
are  (1)  root  pnMure  (2)  capillary  aotioo,  (3)  an 
poration  by  the  leavea ;  and  by  the  taw  of  oamad 
there  will  be  a  flow  fna  the  lower  to  lheoif«~ 


.Dooxa  on  ooiauyjD^w 
the  alighteat  jiiataMrtl*- 
lor  dinng  «o  for  the  following  reaaona  :— 

lat.  Sect  iVMiur*.— Suppoae  the  root  of  a  tnit* 
have  aome  contractile  force  (althonoh  than  ia» 
evidence  of  it),  and  let  that  force  be  Kllb.cill 
tcaa  to  the  iquaie  inch,  ia  it  likdy  watar  eooU  til 
forced  up  the  atom  of  a  tiraeF  Would  not  thawaM 
exude  out  laterally  or  downwarda  Into  tha  ait' 
rather  than  riae  60  or  lOOtt. ;  or  it  b^aomamtlH 
the  water  in  the  root  ware  forced  into  tha  iMl 
above,  how,  I  wonld  aak,  ia  the  root  to  oUataii^ 
next  aupply  1*  »,  .^ 

2nd.  Capillar^  Aetim.—Whara,  I  wonld  MLk 
the  evidence  that  water  wilt  liae  np  tha  ■Mo*''^ 
tree  by  capillary  attraction,  aeeing  uat  it  wEU  (Bf 
riae  in  any  material   (earth  excepted)  bat  a  IH 

3rd.  Srapsralioit/nm  the  Uatn.—TUt  ia  rmJit 


ration  ;  but  a  greater  miataxe  waa  new  atm 
to  auppoae  the  fiame  hae  any  auch  power,  I* 
ill    will   riae    a*   high   without  the  flatt*  M 

1th.  Tilt  Lav  of  OiButii.— Thia  la  one  of  ftl  _ 
lateat  invention*  tor  raldng  the  tap.  Let  a  urtfaw  M 
glaa*  tnbe,  hating  the  lowir  loa  aoTand  wlh*  ■ 


r.  13,  1890. 
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ffoldbeater*8  skm,  be  suspended  over  (but 
iuiing)  the  surface  of  water,  and  let  a  small 
f  of  syrup  be  poured  into  the  tube,  then  the 
rill  pMs  through  the  goldbeater's  skin,  and 
I  the  bulk  of  the  syrup  above  four,  five,  or 

the  above  fact  it  is  assumed  that  water  will 
le  lower  oells  of  wood,  and  rise  through 
Mve  constituting  the  stem  of  a  tree.  How 
sonclusion  was  ever  arrived  at  it  is  difficult 
dve,  for  first  of  all  there  is  no  liquid  water 
3ot  of  a  tree ;  next,  if  the  divisions  between 
ical  cells  of  the  wood  be  considered  so  many 
inee,  then  no  rising  can  possibly  take  place, 
ibe  before  named  be  prepared  with  several, 
dnlv  two  membranes,  one,  say,  an  inch  above 
r,  the  wat4>r  will  not  rise.  Osmosis  is,  there- 
useless  as  any  of  the  preceding  assumed 

Iso  worthy  of  notice  that  moisture  in  the 
'  trees  always  appears  in  the  spring y?r«4  in 
9r  part  and  last  in  the  root, 
unbeth-road,  Brixton.        J.  A.  Beeves. 


SOHANICAIi      PABADOX  —  VIOL 
D'AKOXIB. 

..]— With  regard  to  letter  31647  on  p.  35. 
rst  case,  where  C  is  revolved  and  the  Imk  is 
ry,  the  observer  notices  the  true  number  of 
}n8  of  each  wheel— i.e.,  those  with  regard 
nk.  In  the  second  case,  as  the  wheel  B  is 
nied  round  bj  the  link,  it  revolves  in  the 

direction  on  its  axis.  But  the  link  D  turns 
el  B  and  itself  round,  axis  and  all,  half  as 
other  wav  as  the  wheel  revolves  axially; 
uitly  b^  tne  time  B  has  revolved  twice  rela- 

the  hnk,  the  link  and  wheel  have  been 
•nee  the  opposite  way,  so  that  it  appears  to 
onary  observer  that  B  only  revolves  once, 
osite  action  takes  place  with  regard  to  A. 
nee  in  the  same  direction  as  the  link,  but 

revolves  relatively  to  the  link  twice,  the 
df  revolving  once,  makes  a  total  of  three 
>n8  of  A  with  regard  to  the  obsorer,  but 
>  relatively  to  the  link  itself, 
ne  to  me  that  the  viol  d*amour  would  cer- 
)  worth  reviving.  Can  Mr.  Tahourdin  give 
her  details  ?  What  was  the  length  of  the 
;  part  of  the  metal  strings  ?— from  the  tail- 
the  shoulder  or  from  the  tail-piece  to  the 
I  the  latter,  how  were  they  protected  from 
lb,  since  they  passed  under  the  neck  ?  Hie 
the  peg-box  must  also  have  been  peculiar 
imooate  14  pe^,  unless  the  metal  strings 
led  with  iron  pins.  Caldemone. 

ATOMIC  WEiaHTS. 

:.] — Bt  the  Annuaire  quoted,  p.  556,  of 
meant  the  current  one,  dated  1890.  If  U 
ire  isolated  as  metals,  it  must  be  knowable 
they  have  the  extremely  low  specific  heat 
at  of  Bi,  or  nearly  four  times  as  high. 

E.  L.  a. 


ETHBB   NONSENSE. 

i.  J— **  SioacA  "  asks  me  **  if  I  do  not  consider 
mse  *  for  people  to  talk  of  things  of  which 
e  wholly  ignorant  as  though  they  had 
f  ?y  No  doubt  it  is  worse  than  nonsense, 
mischievous ;  yet  in  some  of  the  subjects 
e  occupied  the  human  mind  much  of  this 


3  asks  me  **  if  it  is  not  nonsense  for  scientific 
Xors  to  leave  the  ground  of  experiment  and 
1  for  fancy  ?  '*  One  mast  answer  **  Tes.*' 
3n*t  think  "Sigma"  can  seriously  bring 
ge  against  all  those  who  have  investigated 
9ct  under  discussion.  Clerk-Maxwell,  for 
—whether  or  not  all  his  oondusions  will  be 
.  he  was  certainly  a  shrewd  and  honest 
ktor. 

ua*s  '*  third  question  need  not  be  answered 
ffirmative — viz.,  **Is   it  not  nonsense  to 

to  the  imaginary  actions  of  an  hypothetical 
snomena  known  only  as  conditioned  by  the 
taking  place  among  the  particles  of  known 
'  (italics  are  mine.) 

I  claims  more  for  ether  than  that  it  is  a 
r  something  supposed  to  pervade  space, 
ething  must  be  matter  of  some  form,  and 
must  have  attributes  or  properties  In  the 
\i  to  discover  what  the  something  is  and 
pcDueitiee  are,  something  is  assumed  for  it 
nr  the  purpose  of  investigation  to  see  what 

or  known  phenomena  will  agree.  Thia  is 
more  than  a  legitimate  use  of  analogy, 
ries   must  start   with  some  hypotheses; 

must  assume ;  as  soon  as  some  phenomena 
ved  to  agree  with  the  assumed,  the  process 

charaeter  of  a  safe  working  hypothesis, 
heref ore.  not  ''nonsense."  Any  opinion 
I  by  Clerk -Maxwell  is  sure  to  be  the  result 
ligation  and  mature  thought,  and  not 
'  as  ** Sigma"  deeoribes  it. 
remember  reading  «<  Siffma*s  "  able  letters 
dty,  and  if  he  ware  oaUed  upon  to  demon* 


atrate  all  his  statements,  much  might,  by  a  critic, 
be  called  fanov.  A  theory  ia  not  shovm  to  be 
"nonsense"  because  tdh  its  details  cannot  be 
demonstrated. 

**  Sigma  "  may  be  quite  right  in  ignoring  much 
of  the  speculations  concerning  the  ether  problem. 
Tet  there  is,  I  think,  at  the  bottom  of  it  something 
that  have  not  been  shown  to  be  "  nonsense  " — vis., 
the  idea  that  space  is,  as  far  as  we  can  penetrate, 
pervaded  by  matter,  and  that  the  phenomenon  of 
light,  electricity,  gravitation,  &c.,  make  use  of  (so 
to  speak)  this  matter  as  a  medium  of  transmission. 
If  "  Sigma  "  disputes  the  theory  that  light  reaches 
us  through  space  by  means  of  undulations  through 
a  medium,  it  appears  he  is  obliged  to  assume  a  con- 
dition of  which  he  knows  nothmg— viz.,  that  there 
is  unoccupied  space,  and  that  light  as  a  materialf  and 
not  at  motion,  is  thrust  across  the  vast  abyss.  This 
view  would  embrace  the  old  oorpuscuUr  theory. 
Of  course,  "Sigma'*  is  not  logically  bound,  m 
denying  a  theory,  to  |^ve  another  one  in  its  place, 
or  to  prove  a  negative  position;  yet,  as  a  mere 
destructive  policv  does  not  advance  us  much, 
perhaps  "Sigma*'  will  give  us  his  own  ideas  on 
this  interesting  question. 

I  am  not  aware  that  the  idea  of  interstellar  space 
being  filled  ?rith  mattAr  in  some  form  is  denied  by 
known  facts ;  it  is,  I  believe,  in  harmony  ?rith  the 
nebular  theory.  That  we  should  expect  it  thus  I 
think  follows  from  an  a  priori  consideration.  Is  it 
not  more  in  harmony  ?rith  what  we  do  know,  that, 
if  every  particle  of  matter  in  the  universe  is  attracted 
by  every  other  pi^de,  it  is  by  some  kind  of  contact 
rather  than  isolation  P 

We  find  law  ever  present,  yet  how  can  we  admit 
ever-present  law  without  ever-present  matter  in 
which  it  resides  ?  Have  we  any  warrant  for 
supposing  there  is  any  point  of  space  where  energy 
is  abeent  r  and  can  energy  exist /^^  »e  ?  As  matter 
and  force  are  inseparable,  and  are  the  only  reality, 
we  can  safely  postulate  all  phenomena  must  be 
attributed  to  the  forces  of  matter,  the  phenomenon 
of  light  included. 

As  "Sigina  "  says,  we  know  so  littie  of  the 
nature  of  light,  electricity.  &c.,  the  lees  we  dog- 
matise the  bettcKT  about  that  which  we  don't  know. 
Let  us  wait  for  more  light,  yet  not  wait,  but  work. 

Q.  Caiver. 


SOLAN   GEESE. 

[31594.  J— One  of  the  most  interestins  sights  in 
connection  with  these  birds  was  witnessed  at  8  a.m. 
last  Sunday  morning  (Aug.  24th)  at  Sumburgh,  in 
SheUand. 

In  order  that  the  reader  maj  quite  gr^p  the 
circumstances  of  the  case,  a  slight  topographical 
sketch  will  be  necessary.  At  the  soutnem  extre- 
mity of  the  largest  island  of  the  Shetland  group, 
called  the  "  Mainland,"  two  narrow  promontories 
run  into  the  sea,  inclosing  between  them  a  bav 
which  is  termed  "  West  voe."  This  ba^,  which 
faces  the  south,  is  at  the  mouth  about  a  mile  wide, 
but  somewhat  more  than  that  deep.  Across  the 
mouth  of  this  voe  runs  a  strong  tide — viz.,  the 
celebrated  Roost  of  Sumburgh.  If  anyone  happens 
to  be  in  it  during  a  westerly  gale  and  a  spring  ebb, 
he  will  most  certainly  have  the  droumstanoe 
indeliblv  impressed  on  his  memory. 

On  that  particular  Sunday  morning,  however, 
the  sea  in  West  Voe  was  pierf  ectiy  smooth ;  any 
outside  swell  there  may  have  been  was  run  off  by 
the  strength  of  the  tide,  so  that  in  the  bright  sun- 
shine it  looked  like  a  mirror.  Towards  the  head  of 
the  Voe  the  water  was  somewhat  darkened  by  a 
slight  agitation  of  its  surface,  which  was  caused  by 
a  vast  shoal  of  herring  driven  into  the  Voe  by  some 
of  tiieir  numerous  enemies  of  the  deep;  m  this 
instance  most  probably  by  the  "  saith"  or  "  coal 
fish  "  {Merlangus  earbonariua.) 

When  the  herring  are  thus  driven  in  they  are  in 
such  a  crowded  mass  that  the  upper  layer  often 
sprickle  on  the  surface  of  the  water.  This  by  no 
means  unusual  event  in  these  islands  is  always 
accompanied  by  flocks  of  gulls,  mostiy  the  Lartu 
argentatus  or  "  Herring  GuU,"  which  swoop  down 
and  gorge  themselves  with  herring.  (On  Saturday, 
Aug.  30th,  at  5.30  p.m.,  in  West  Voe,  seven  boats 
were  baling  in  herring  with  scoops  and  landing 
nets ;  and  a  boy  on  the  rooks  at  tne  shore  caught 
a  dozen  with  his  hand.) 

On  this  occasion,  however,  the  gulls  were  dis- 
consolately seated  on  eitiier  promontory,  a  pro- 
digious flock  of  "solan  p^eese,"  or  "gannets" 
{feUcanw  bassanut)  being  m  undisputed  possession 
of  tiie  feast. 

To  attempt  to  adequately  describe  this  scene 
would  be  simply  futile ;  but  if  those  who  have  seen 
Boss  in  the  breeding  season  will  multiply  by  10  the 
number  of  birds  there,  they  might  have  some  idea 
of  the  tableau  before  us  that  Sun£iy  morning.  (See 
"  The  Shetland  Isles  in  the  Birds'  Nesting  Season," 
by  T.  Digby  Plgott,  0,B,— Contemporary  JRevicw, 
Auff.,  1890.) 

TO  those  aoquainto^rith  ths  habits  of  solan 
geese,  we  may  ^^R^flp*^  ^^7  ^o  i^^t  swoop  down 
on  the  herring  likiUPIis,  but  drop  vertically  head 
foremost,  making  a  splash  about  2  or  3ft.  high. 
The  bird  quite   disappears  lor  the  inatant;  tiie 


splash  reminding  one  of  the  ricochet  of  a  small 
cannon-ball  on  ttie  water. 

The  scene  before  us  might  be  most  fitiy  described 
as  a  hatl-storm  of  gannets.  My  first  impulse  was 
to  roughly  estimate  the  numkMff  of  immersions  of 
these  geese  in  one  minute  over  the  bay.  To  thia 
end  I  sought  to  isolate  a  small  portion  by  examina* 
tion  throui^h  a  telescope  with  rather  a  small  field. 
Even  in  this  small  fiela  I  observed  seven  immersions 
at  predsely  the  same  instant,  followed  so  rapidly 
by  others  that  counting  was  as  impossible  as  the 
counting  of  the  drops  of  rain  in  a  shower. 

In  about  an  hour  many  of  the  birds,  being  gorged^ 
were  swimming  on  the  water ;  nevertheless,  there 
was  a  considerable  cloud  of  others  fiying  over  them. 
Six  hours  afterwards  they  were  still  at  work,  but 
in  diminished  numbers.  Towards  evening  they 
were  ?ridely  scattered,  and  next  morning,  ?nth  the 
exception  of  a  few  stragglers,  they  had  aU  gone. 

Solan  geese  are  common  vintors  here,  out  it  is 
doubtful  whether  any  breed  in  these  islands.  This 
very  remarkable  fiock  were  probably  a  migrating 
herd  that  had  halted  on  their  road  to  dine. 

Edward  K.  Nelson. 


THE  QASSNEB  DBT  BATTBBT  FOB 
BELLS  AND  LAKPS. 

[31595.]— I HAYB  read  with  interest  the  letters  of 
Mr.  Q.  E.  Bonney  (31306  and  31520)  on  the  above 
subiect,  and  would  much  like  to  know  the  results 
of  his  eneriments  ?rith  the  cell  after  its  being  re- 
charged oy  dynamo  or  battery.  We  know  that  for 
a  short  tmie  it  gives  2  volts ;  but  I  think  he  will 
find  that  the  extra  voltage  passes  off  in  a  day  or  two, 
even  if  the  cell  is  not  worked.  Also  I  doubt  whether 
he  gets  the  amount  of  work  from  it  as  he  did  with 
the  original  charge  ;  but,  however,  I  should  like  to 
hear  (mm  him)  if  he  got  the  118  hours  bell-ringing 
from  it  again.  Also  he  quotes  the  E.M.F.  to  m 
1*60  volt,  when  an  advertisement  I  have  of  the  cell 
quotes  it  as  1*44  volt.  Has  the  cell  been  recently 
improved?  I  should  like  to  hear  a  littie  more 
about  the  cell  on  these  points.  A.  E.  Ball. 

CHEAP    KT7SI0    OF    HIQH    aHALITT. 

[31596.]— I  HAYB  before  me  Novello's  Catalogue 
of  Organ  Music.  Twice,  many  months  apart,  I 
tried  to  get  the  prices  lowered,  believing  that  a 
lessened  price  made  purposely  so  is  an  inducement 
to  purchase  more.  The  reply  sent  me  stated  it 
was  under  consideration— and  will  get  no  further, 
for  the  old  prices  are  maintained  in  new  issue. 
I  turned  to  Select  Organ  Pieces^  a  valuable  and 
desirable  collection  of  Vincent  Novello's,  and  here 
I  would  note  3  vols,  at  21s.  each,  or  18  books  at 
6s.,  or  108  numbers  at  Is. ;  so  the  rich  man  buya 
at  £3  3s.  what  the  poor  man,  like  myeelf ,  paya 
£5  4s.,  whether  in  numbers  or  parts.  Surely  thii 
is  not  fair ;  and  the  Cathedral  Voluntaries  (3  vols.) 
follow  the  same  rule.  Now  I,  through  the  trade!, 
can  buy  these  vols,  for  £1  lis.  6d.  by  taking  the 
three,  so  that  there  is  a  very  large  profit  that  way, 
and  a  still  larger  out  of  the  poor  man,  who  pays 
his  £5  4s.  Of  course,  firms  have  their  rules.  TUf 
house,  built  up  by  its  efforts  to  bring  cheap  music 
and  good  to  our  doors,  has  laid  us  under  great 
obligations.  At  one  time  I  was  very  careless  of  my 
guineas;  long  sickness  and  an  older  head  have 
made  me  careful  of  my  shillings.  The  shillings- 
worth  is  well  exemplified  in  the  Cavendish  music 
books,  and  no  word  can  be  said  in  dispraise  of 
quantity.  Iliey  are  used  in  schools,  and  form 
excellent  teaching  models.  If  the  firm  of  Novello 
or  othuv  ^ould  say,  We  prefer  to  keep  volumes 
on  our  shelves  rather  than  alter  the  price  of  25  years 
or  more  back,  then  I  will  hie  me  to  Peters  or  Litolff 
for  the  moderate  desires  of  my  souL  Many  pounda 
have  found  their  way  out  of  my  pocket  to  N.  and 
Co.  They  have  given  me  many  a  pleasure.  I  am 
far  from  content.  Organ  players  and  lovers  of  the 
hsfmonium  are  multiplying  —why  should  not  their 
desires  be  as  well  wor^y  of  culture  as  choral 
societies  ?  These  people  have  made  Novello's  fame, 
and  the  firm  can  afford  to  meet  the  pubUc,  who  pay 
cash,  and  I  am  one. 

Henry  TJaaher,  B.A.,  K.B.,  Surgeon. 


It  is  not  generally  knovni  what  an  immeniie 
quantity  of  cneesenow  reaches  this  country  from 
Canada.  Last  year  the  imports  amounted  to  nearly 
90,000,0001bs.  weight,  and  up  to  the  middle  of 
August  the  shipment  from  Montreal  numbered 
665,865  boxee,  as  aminst  553,449  boxes  in  the  same 
period  in  1889,  and  500,005  in  1888. 

A  HEW  locomotive  with  downward  draught 
furnace  has  been  run  for  a  week,  two  reund  trips 
per  day,  on  the  route  for  Portland,  Me.,  to  Sebago 
Lake,  eighteen  miles,  making  seventy-two  milei 
each  day,  with  one  baggage  and  two  passenger 
cars.  The  results  are  said  to  be  good.  Hie 
inclines  are  heavy,  though  the  load  is  light.  The 
grate's  bars  are  water  tubes.  The  eahpan  has  a 
water  bottom,  like  that  used  by  Mr.  Webb;  the 
intention  is  to  get  rid  of  sparks.  It  appears,  how- 
ever, that  the  exhaust  nozsles  have  had  to  be  con* 
traoted,  and  after  all  ipacka  are  emitted. 


EMOLI8H  mumimo  iSl>  WOBLD  or  SCnSHOX;   No.  13i9. 


EEPLIES  TO  QUEEIES. 


•,•  In  (A«r 

mtitnimbrr  b/  tin  qittrf  atkid. 

[71*39.1— AnlUno  Colour*.— A»  "  Sm. 
otMT*  )iad  left  this  quer^  witboat  any  reply 
I  Mut  k  laEgeatiaa  whidi  I  thougtkt  better  than 
nothing.  If  mogt  aniline  cotonrs  fade,  and  the 
GolonrmqueationdcKfla'tdoiia,  that  in  aome  evident 
in  favonr  of  ita  not  being  aniline.  Perhaps  "  Sm. 
iriU  give  some  accurate  teat,  aa  he  appeals  to  know 
■ometliing  of  the  matter  iuq^uired  about. 

Gunon. 

J71874.]— Coprio  Sulphate  .—That  the  Mi 
nu  of  cryatalliaed  cupiic  inlphate  is  due  iii  son 
WW  to  ita  Bne  moleculei  □(  water  of  ciyitalliaation 
Uuirl;  obviouB  from  the  fact  that  iftheaa  molecules 
be  sipelled  l^  heating  the  >alt,  the  colour  Tauiihaa. 
1,  however,  do  not  know  what  la  the  real  coonectioQ 
betnsen  the  irater  of  cryetalliaation  and  the  blue 
colour,  and  I  believe  that  do  one  kcova  the  exact 
nature  of  the  counection.  A  very  aimilar  answer 
will  appl;  to  most  of  the  other  guestioas  put.  It 
is  not  true,  a*  stated  by  "A  Fort' 
"  oupiic  BuJphate  ii  a  comhinatioj 


lot  be  a  combinatioD  o(  the  nuetal 
add.    The  salt  is  really  a  aubelitutian 


hTdrosen, 

and  ^B 

derivotivs  of  the  add, 

methyl  chlocide  ia  a  substitution  derivative  of 
methaue.  Little  or  nothing  is  known  as  to  the  real 
GomiectloQ  between  the  formula  of  a  compound  and 
iti  ooIdut,  and  it  is  to  be  remambered  that  the  latter 
is  in  aome  degree  dependent  upon  the  nature  of 
the  light  by  which  the  substance  is  seen.  That  the 
ooloni  of  a  compound  ia  in  some  way  a  function 
c(  it*  loimola  ii  scarcely  to  be  duiputed ;  but 
the  leal  oonnection  Ls  a  mystery.  Mercury  ia  a 
■Qver-white  liquid  metal,  oxygen  is  a  colourless 
gai ;  one  combmation  of  the  two  is  black,  the  other 
IS  brilliant  scarlet  or  yellow.  The  facta  ate  not  in 
difpate;  bnt  the  explanation  is  bejoDd  ns,  and 
nry  likely  will  always  remain  so.  The  quotationg 
with  which  the  querist  ooncludea  read  curiously. 
It  by  hia  uae  of  the  phrase  "  Noblwise  oblige," 
"A  Foreigner"  means  to  imply  that  science  is 
Innnd  to  e^lain  all  observed  facts,  he  miut  be  very 
jgnoTBat.  We  ounelres  are  products  of  matter, 
oni  thamjhti  and  idaaa  are  functions  of  some 
dreadfully  comphcatad  oompound  in  the  nerve-cella 
of  the  brain ;  and  there  must,  in  the  nature  of 
things,  always  be  limits  beyond  which  we  cannot 
get — bmita  imjMsed  on  i:s  by  our  organisation.  No 
ma  can  poerituy  be  lees  disposed  than  I  am  to  set 
bounds  to  the  progreea  of  science  ;  but  in  dealiog 
with  some  problems  we  will  fail  necessarily.  Our 
knowledge  of  the  "  mysterious  thing  called  matter" 
is  enoimQuily  greater  now  than  it  was  fifty  years 
ago.  What  that  knowledge  will  ultimately  become 
I  aumot  tell :  but  it  mny  be  that  we  will  neTer 
know  why  sugar  is  sweet  and  acetic  add  is  sour, 
— J  :■.  .. '-'n  that  the  real  connection  "■' 


[71926.]— WorUnc  Model.- The  siphon  may 
or  may  not  succeed  ;  I  think  it  would  if  water  were 
allowed  to  rise  somewhat  above  the  dotted  line  in 
the  lower  figure.  If  yoo  do  not  care  to  experiment, 
why  not  adopt  the  cork  ?  It  can  hardly  fail,  and  is 
■imjile,  too.  B  might  be  a  leather  bellows.  The 
dehvaiT  pipe  (dotted  in  Fig.  1)  should  end  above 
the  level  of  water  in  A,  and  the  lower  end  should 
init  penetrate  the  top  of  bellows.  Closing  the 
bellows  would  return  the  water.  But  why  not 
dnw  oS  the  water,  by  a  cock  in  B,  into  a  jug  and 
pour  it  into  A  F  Qu.Troii. 

[719M.]  —  SniaU  Wood  Cylinders.  —  Cedar 
pomila  are  (or  tued  to  be)  made  by  cutting  grooves, 
to  take  the  leads,  in  a  plonkjinsarting  the  leada,  and 
gluing  another  plank  on.  Tbe  compound  plank  is, 
whan  dry,  paased  between  revolving  cutters  of 
X  pairs  of 
lactly  the 

I  beads  on  each  side  of  the  plank, 
and  aa  these  are  opposite  each  other,  and  the  clear- 
ance between  the  cutters  is  a  minimum,  the  result 
is  that  u  cylinders  are  formed,  each  containiQg  a 
iMd.  The  cutters  run  at  about  1,600  revolutions 
per  minute.  They  leave  tl 
and  ready  foe  polisliin_ 
Uechanics,"  page  imS.)  Giatton. 

[71649.1— OonpUng  two  Portable  Bn^inea 
(y.tt.^- lou  are  morally  certain  not  to  get  the 
shafts  m  absolutely  the  same  straight  line  ;  hence 
any  shaft  or  other  mechanism  between  them  must 
have  play.  If  by  a  Hooke's  joint  or  some  other 
non-rigid  coupling  you  allow  for  thia  play,  you  can 
couple  them,  but  must  expect  rattle.  It  the  present 
flywheels  are  properly  desigued,  one  of  them  will 
not  ba  wide  enoogh  to  lake  a  bdt  of  the  proper 
tiat  to  oarry  the  ooinliiiied  poiror.    H«uc«  yoa  will 


want  a  wider  wheel  for  the  belt.    You  will  not 
have  meaiorably  greater  power  with  the  two  belts  ; 
but  you  will  have  far  leas  annoyance  in  working. 
Qlatton. 
[719^9.]— OH    »nd    Oaa-Enednea    (Tl.a.)-I 
give  you  a  few  extracts  from  trials  of  gas- engines 
which  have    appeared    in  Fiijineeiiiiy.      For  full 
particulttTB  refer  to  that    periodical   at  the  plr-"- 
quoted.      Spiel's    petroleum    engine     is     said, 
p.  128.  Vol.  XLI.,  to  use  about  a  quart  of  benzoline 
per  horse-power  per  hour  for   a  power  of  fror 
2H.P.  to  sJh.P. 

SutK  OP  EsaiNE,  Repebesom,  HonsE-rowan 
REVOLirnoNa  peb  JDnote,  kSD  G*8  ih  Crnio 
Test  per  Hoese-powbb  teb  Uoub, 

Atkinson's,  Vol.  XL VII.  p.  17a  : 

(I-H.P IMo         6'o9  I  I 

iUaa 19-22       201S 

1B.H.P.    ....        9'IS  4'74    ,       8>29  T'OS 

(Gas 22-14'    26-8         22-7J       22-29 

Keva 131-1       129-e     |  llO-o     ,  100-5 

Crossley's  Otto,  Vol.  XLVII.  p.  203  ; 

II.H.P I    17-12  I      9-73   I      ..      J  .. 

lliM I    20-7e       21-2  ,.      I  .. 

f  B.H.P I    14-74  I      7-41         .,      I  .. 

i(Jas-.. ......'    21-1     ]    27-77         ..  .. 

Kbvs I  I(JO-I     !  153-B     I      ..      I  .. 

Griffin,  Vol.  XLVII.  p.  201: 

fl.H.P 1J-J7       in-23         3-81   I    16-39 

lOai -Ja-l         22-92  I    aj-Ol   I    23-06 

JB.H.P 12-.)l   ■      0-3      [Noload     13-39 

|Ga» a»-'>0        37-2  on]      I    28-'21 

Itevs ;  103-1     .  201-8    |  200-1     |  200- 

8-harse  Grifao,  Vol.  XLV.  p.  302  : 
JI.H.P.     ....-  18-82.  18-42    lS-62'  19-28      11-4J 

tUas I  18-80    18-96    18-92 1  18-87,    25 

I  B.H.P ;  13-13    14-7o    14-911    ,,  7.73 

(Gis I  23-5   ,23-60    23-68       ..  37- 

Kevs |2-i8-7   218-9   '238-8  1210-4   I  215-5 

2-liorse  Griffin,  Vol,  XLV.  p.  352  : 

(I.n.P I      4-18  I      1-83  I      4-92  1      .. 

Gas '    22-7-5       23-8         23-88  '      .. 

Kova 20i-7     ■  203-1     \  i&l- 

Beck,  Vol.  XLV.  p.  4G0  : 

(I.H.P i    7-4i|    6-31      6-42      6-621      .. 

iGiis I  21-88    2MR    22-16    20-67       .. 

JB.H.P '    631      6-71      fi-a-i      4-8I I      ii-.5 

(Gas 27-671  27-27    26-10    26-t-l  |    27-54 

Eera 206-5    212-       1632     1689   ,  183-8 

Simplex,  Vol.  XLVIII.  p.  130  : 
(Town's  gas.) 
(B.H.P,        fi-7         '  8-67         '         9-2S 

iGis..  2209  I  20-664:20-12  ■  2I-23S2073 
Revs.. I     160-  j       160-  ;      160- 

(Dowsou  water-gas.) 
fB.H.Pi         7-12  3-61  ,■  fi-2r, 

\  Gas  .,|89-37  A;  83-03  188-14  &  I14-8.5!l00-7l  i;98  88 


160- 


l(iO- 


(The  anthradte  coa!  used  per  brake  H.P.  per 
in  making  the  Dawson  gas  is  given  aa  l-llHl 
l-31b.  tor  a  35  to  40  brake  H.P.  engine.) 

Forward,  Vol.  XLVII.  p.  227  : 


B.H.P 4-B07I 

Gas 21-386,  32-51 

Revs. I  1- ■     ■    ■ 


■OHl 


givn       .,      I 
Simplex,  Vol.  XLI.  p.  306  ; 
(Town's  gas.) 

B.H.P I      6-79  I      8-79  I      9-41   i 

Gas 21-8      '     20-3     .     -20-9 

Revs I  154-3     ,  161-2     ,  157-4     ! 

(Dowson  gas.) 

B.H.P I      7-22  .      3-66  |      6-33  | 

Gas 89-        I  116-  99-2 

Kevs I  163-9     |  163-7     |  169-1     | 

Atkinson,  Vol.  XLIU.  p.  433 : 


LH.P. 

Qas.... 

B.H.P. 


6-563!      __. 
9-78   ;    21-78  i 


3-326 1 


1-612 


Would  a  spiral  apring,  attached 
stud  near  the  lower  right-hand 
iraer  of  base- board  and  by  the  other  to  the  lever, 
ot  answer  your  purpose?  Grinos. 

L7I0S0.]— Slar-aa  b  1^^^^-''^°  "Inno- 
jSAtB." — I   meet  "  Innomml^'   upon  his  own 
ding  to   all   the   drug-bjoks    of 


^und  up  with  chalk,  i.e.  lima-rtana  (mIhm) 
nercury  one  part,  chalk  about  10  parts  by  TDhua 
he  lime-stone  ha*  lAtn  piodaoad  on*  of  flu  mm 
Kiwerful,  frequmtly-iuBd  medidne*  aUaiMtkj 
lossesses  ;  vide  "  Neligan'a  Hediciuas  :  thai  Ons 
and  Modes  of  AdministratioD  "  (Longniaa,  1818}; 
Royle  and  Headland's  ditto,  1863  (ChniehiU).  Slag 
cannot  be  formed  in  the  blaot  tnraacei  aieqit  by 
lime-stooe,  and  present  to  the  BTeiage  extodri 
about  -to  per  cent,  by  weight.  It  is  to  tha  mUsm 
plus  silicon,  sulphur,  alumina,  iron,  phonhonia  (til 
allopathic  madidoal  agents),  to.,  that  dag  (a  sa 
atl«inatad  form  only,  and  a  la  Uia  abora  huvcsit 
and  ehalk  or  grey  powder)  owes  moch  of  its  tm 
power  as  a  medicme.  But  modem  science  kJis 
recently  produced  for  allopathy's  preennK  needs  a 
powerfulantiseptic  salt(used  Bsa  lotioni  nirmedby 
a  combination  of  three  ot  the  eight  or  more  elemu- 
tary  bodies  present  in  slag,  i.e.  sodium,  nliaB, 
fluorine,  and  named  by  ila  inventor,  William 
Thomson,  F.P.S.,  &c.,  "  Sal«/-r,"  meaning 
"  heolth-baarer" — the  inventor's  adenlific  repa- 
tation  alone  giving  a  guarantee  aa  to  tha  worth  cd 
the  commodity  and  of  its  author's  "amaaiiig 
assurance."  In  replying  to  "Innoroinate's"  qnaa- 
tion  OS  to  whether  "  '  The  LydnmDiipMuar'  Mka* 
all  these  wild  remedies  himself,"  I  have  ^**f  (^ 
no  remedy  has  ever  been  pCOKribed  at  tlus  dnpB- 
sary  except  and  until  the  leading  featuiw  paeafitt 
to  the  said  drug  had  been  aaoartained  t]j  isa 
through  experience  and  on  my  own  pecaon.  SalntK 
in  internal  doses  of  1^  part  of  one  grain  invani^lf 
eaow*  in  me  an  irritatiDg  itching  in  the  oatar  ad 
inner  ear  passages,  acts  as  a  powerful  miuoolar  aid 
motive-power  stimulant,  removes  as  it  by  wmA 
the  camon-like  stonch  from  the  breath  ot  tjphttd 
and  other  fever  patients,  remedies  septio  iiiiliiJHsliia 
and  ita  attendant  symptoms,  £e.  Kow,  tbasi,  aj 
jovial  antagonist,  can  t/au  produoa  auj  OM  ; 
therapeutic  piece  of  informatioD  elncidatad  out  <i  1 
your  own  personal  researche*  calculated  on  *  fW  I 
with  this  for  enabling  you  to  combat  with  diiMHf 
On  the  contrary,  I  fear  that  the  tractate  No.  U 
"The  Dangers  of  Modem  Medicine,"  aommrW 
expresses  the  experience  of  tiie  average  ot  thoM  U 
whom  you  may  have  happened  to  adviae  so-ialU 
therapeutic  treatment.  — N.B.—"AbeirtiIr"  iMI 


[72026.J-Pmrigo.— The  "Lydney  DispsnNt" 
is  wrong  m  saying  that  quackery  gives  "  dte-aass" 
to  orthodox  phyac.  The  medical  profession,  itnmt 
in  truth,  treat  bone- setters,  homiBOpatha,  hall 
eto.,  wiUi  unmeasured  contempt.  I  hava  tioL.  , 
to  do  with  Dr.  Burnett  or  his  writing  I  oib 
know  that  cataract  is  a  peiminent  affection,  eanw 
onlv  by  removal  of  the  lens.     If  onr  "-  -  "- ' 


1   been   cured   by   phyi 


'ffi„ 


Thia  case  might  interest  the  "  Lydney  __, . 

A  man  I  knew  was  ordered  two  teasimontdi  <( 
Epiom  salts  for  constipation,  which  was  laliSK^ 
but  the  man  died  about  three  weeks  attanmiU 
the  patient,  it  appeared,  hod  been  in  thafaiUtt 
resorting  to  this  remedy  for  years  ;  but  that  Itlal 
any  eSect  in  producing  his  death  is  not  bdieved  If 


[72036.] -aueaainff  ITxunber  Thoarht  ot- 

[n  my  former  communication  the  following 

sion  occurs;  "Itthe  two  producta  by  3     ~ 
there  is  very  little  fractional  labour.''    T 
be :  It  the  two  products  by  3  ore  ~ 
tractional  labour. 


ourselves  for  e 


[720G9.]— Beaf.— Meat  which  haa  baaa  kilWM 
e afternoon,  the  weather  being  warmer  flH>ll 
e  evening,  has  a  better  change  to  cool  piifiriT 
L  account  of  the  porea  bains  kept  open  by  fi 
itioD  of  the  weather.  Meat  SUea  in  the  «n^ 
..jes  not  so  readily  give  up  its  heat,  \ 
pores  naturally  have  a  tendency  '~    ' 

1 —  «„  -ixample;   we  enter 

,  to  open  and  give 

ct  with  the  cooler  aL, 

skin,  vulgarly  known  as  "■>■' 

among  which  we  can  find  impniitjas  ot  thaba 

which  have  been  driven  ont  by  tha  aotlan  d 

heat.   Itthereforestandstoreawnthatjiftta' 

^owed  to  escape  from  the  meat,  it  sanM  1 

t  with  it  any  impurity  which  may  bwpaa  > 

eseot  at  the  time,  and  tha  meat  wul  ba  I 

:ely  to  keep  longer.    I  wish  I  had  rapUsd  bl 

and  saved  you  trouble.  /.  PaVV 

l.J  — ImmodUta      LIfto     Annnltll- 

is  the  primary  oonaideration,  and  Bl 

Government  annuities  can  be  bou^t  and  lb 

prices  obtained  f  rooi  the  National  Debt  OSs* 

.re wry.  London.    The  General  Foat  Office  alM  « 

lishea  liita  and  transacts  the  buaineas.  A 

i..a 

e  numban  ot  tha  tl 


-.  12,  18S0. 


W^QUSa  IfBoHANIO  AND  WOKLD  OV  80IBN08:   No.  1329. 


OQ  the  L.  Bnd  B.W.E.  ara  >s  tollowB 
to63,  built  1888;  No>.  09  to  75,  built  131 
to77,  buUt  1890,    No.  77  WM  onlj  put 

in  the  b«^iDDiii|;  at  tut  montEi.  I  belisTe 
Jiu  intends  to  comitruct  tweuty  snginei  □( 

.;~Oal0doalan  Old  8ft.  aisrlea.- 
Dgin«  were  built  bj'  Neilwni,  OlMgow. 
■a,  ITJin.  by  21in. ;  dnrinR  (theda.  Sft,  2in.; 
Knd  trailing  wbsels,    3f[.   tlia. ;    wc   '  ' 

"""""   jaaro  in. ;  woigh' 

s  ]3cwt.     VulTSi 


.1— BeKitlar  PoIyKons.— In  Uat  cqnatio 
«P'?i  P'  '^n  ilia  p  ahonld  be  2  (in  -^T 
E.  L.  O. 
:,]— Cob  -  Wheela.— I  am  very  rouoh 
io  Ur.  A.  S.  W.  (or  hi>  kiodnen  in  answec- 
luery.  I  should  lia  mora  »  for  a  drawing, 
id  like  to  ti7  this  contrnte  tchsel  and  pinion, 
3  could  ^veme  a.  table  of  Biuple  arithmBtic 
Ate  train  of  wbeeli,  as  I  want  to  make  one 
ee  pinions  on  tbe  some  principle.     W.  S. 

.  ]— Phonograph.— The  differoDce  between 
Dwdlee  ia  this :  that  the  recording  noedle  it 
loll  gouge,  which  turns  into  the  wax  of  the 

to  various  depths  as  the  ueedte  TJbrateg ; 
reproducing  aeedle  hna  a  tnioll  ball  on  the 
ta  not  to  dostrof  the  grooTein  the  cylinder 
is  along.  F.  T.  Shiw. 

[-]— Bleotrlo  Boll  and  Battery.— It  doe< 
:«r  to  which  terminals  of  ■□  electric  bell  " 
Jm  the  battfirj  and  from  the  push  are  ci 
31-  which  pole  of  the  batterj  goes  to  push 
^  to  bell.     "A,B.  T,"  is  roistaten  w"-- 
I  in  hiarepljr  that  it  docs.    For  coQTeni(___ 

woTer,  it  la  advisable  to  conform  to  one 
that  the  carbon  pole  is  eenerally  taken  to 
uJ  not  zinc,  as  "A.  B.  T."  shows  in  hit 
.    On  page  I  IS  of  "  Practical  Electric  Bell 

"  I  hare  poiotod  out  an  instance  where  ' 
»  adTiaable  to  take  zino  to  push :  but  tl 
ifsr  to  is  not  one  of  common  ocourrence, 
F.  C.  Aixaoi-. 
Ineen  Victoria- street.  E.G. 
!.]— Clock -Men  din  B.—  Pradulnm  o(  3Jii 
bOQl2!2  vibrations  per  minute.     Wheel  of 

gives  60  vifirations  per  revolution.  Work- 
t  these  figarcB,  "scape-wheel  pinion  revolves 
about  17  second*— Dear  enough  far  our 
.     Hcriiontal  "scape-wheel  has  lo  teeth,  and 

vibrates  five  times  per  second,  'Scape- 
therofore,  turns  once  in  six  seconds.  To 
lis  speed  proceed  as  follows  :— Take  off  old 
-heel,  and  mount  in  its  phice  a  wheel  of 

:  Jet  this  drive  a  pinion  of   six,  carrying 

'scape-wheel.  This  arrangement  will  make 
■ribrate  aboat  iivo  times  iwr  second .  There 
■ous  other  ways  of  amving  at  the  same 
nt  perhaps  this  is  the  easiest. 

F.  J.  GiBEABD. 

i.]— Trlsoctinff  aa  Angla,— The  folio w- 


an  easy  method  of  accompliehing  tlus 
nalely.  Let  A  B  C  be  the  anile.  Duect  it 
,  and  produce  this  line  boctwards  to  E, 
BEtw.coBD(i.o..twiceaA).  Join  A  ^ 
be  angle  A  E  C  is  (□earl}')  one-third  of  t! 
B  C.    I  deviseil  this  method  about  sii  yea 


aneceedi  bert  with  anglM  under  15=.  Snp- 
t  G  ii  an  angle  of,  say,  26°,  and  lot  A  B  be 
rben  ABD  .  124°,  and  therefore  ABE 
-  12i)  =  167J°.  In  the  triangle  A  B  E  wo 
i>^  l.BB  =  2,  and  included  angle  ie7°30'. 
agle  AEB.  CaU  B  E  o,  A  B  A,  and  the 
J  the  letten  at  their  apices.  Sinoe  three 
a  triangle  =   180",  A  -h  E  -  180  -  IB?! 


1  (A  -  E)  -  " 


.    Tan.  HA  +  E)- 


btracting  downwards  ••     i'    9'  33'  ~   E. 
bis    is    »■   IQ'  e;  which    is   one-third   of 


[721M.  ]— Magio  Lantern.— If  you  Temove  the 
front  lens  ofyour  portrait  combination,  and  insert 
it,  convex  side  facing  the  screen,  in  the  plaoe  of  the 
back  combination,  you  will  double  joat  focal 
length.  Safe  distance  ot  condenser  lo  lime,  about 
61a.  S.  BoTTOSK. 


„  ,        .  .a  perpendicular  1 

the  other  leg  at  C,  and  carry  on  indeSnite  from  I 

Earallol  with  A  C,  consoquontly  perpendicular  I 
B,  and  call  its  furLhcr  part  E  (the  most  remol 


ro  points  thereon 

t  ecfgB  so  that  the 

!  B  and  B  E  while  the 

just  a  ttird  of 

'love  by  calling 

. . point  between 

F.  then  joining  B  F,  and  observing  that  A  B, 
x>  r.,  D  F,  and  F  E  are  alt  equal,  forminz  the  three 
isoacelcs  triangles  A  B  F.  DBF,  and  BFE,  and 
each  of  the  angles  F  B  E,  F  E  B,  or  D  A  C  is  half 
DFB  or  DAB  and  therefore  a  third  ot  CAB. 
To  trisect  on  obtuse  angle  it  ia  neceeaary,  and  for 
ly  larger  than  about  GO'',  it  is  advisable  to  put 


I  twice  A  B.    Le 


within  it  three  lines  instead  of  the  two,  B  C,  BE. 
Suppose  the  angle  just  double  your  present  B  A  C 
and  call  it  B  A  G,  and  that  your  line  B  C  continues 
to  a,  so  that  A  B  o  A  Q,  On  B  (1  erect  two  in- 
definite perpendiculars,  BE  and  GH.  Then  your 
straight-edge,  touching  A  and  having  its  marks  B  G, 

,.«.    ^„  I ■---  '-■---"og  lines  otB  40; 

GH.  itwiU  be  the 
readily  adjusted  if 


iiyou 


,  ill  be  o 
and  when  the  marks  araon  B 
other  triseuting  line.  It  is  n 
you  plant  a  nne  needle  at  ,  ^ 
straightedge  can  rcat,  with  both  asuomganaium- 
ing  movemeot  oomhined,  till  you  get  its  two  marks 
accurately  on  the  two  mutually  perpendicular  lines. 
Thisis  Qgorod  (but  not  Weill  m  YoL  VII.  p.  4 It. 
E.  L.  O. 
t7222S.]-I.og»rithins.-I  picked  up  the  other 
day  at  ■  second-hand  book-stall,  an  old  mathe- 
matical volame  (printed  in  1771)  containing 
Abraham  Sharpe's  celebrated  table  of  61-Hguro 
logarithms.  It  may  interest  some  of  your  reaiders 
to  see  whether  we  may  really  expect  as  many 
Senres  correct  u  the  logarithm  has  decimal  places. 
We  need  not  take  the  whole  ot  the  61  figures:  it 
wiU  be  sufficient  if  we  take  the  first  20,  the  number 
mentioned  by  "  F.  B.  A.  3.  "  (p.  33t.  Well,  then, 
the  logarithm  of  8S  is  944'l82Q731G01G86'2G3a ; 
moltipljing  by  S,  we  get  556S61377201309011I2, 
whicli  is  between  the  two  following : — 


Diffaranoa  000 120754  7  J7ai99"o6SJ 

If  wc  construct  a  table  of  proportional  porta  from 
this  diflereoce,  and  nse  it  for  obtaining  the  nomber 
we  require,  the  result  will  by  no  means  be  true  to 
every  ilgare  of  the  eighth  power  ot  S3.  I  think  it 
will  be  found  correct  to  ei^t  figures  only.     Hence 


down  in  a  line,  lowing  1-lOth  of  on  inch  to  each 
figure,  it  would  extend  583  mQes  ;  and  to  write  it 
down,  working  night  and  day,  at  tho  rate  ot  two 
figures  per  second,  would  occupy  nearly  six  years." 
T.  3.  B. 
[72231.]— Eroctln^  Btftehinerj'.  — Fit  rope* 
Grmly  around  boiler,  about  2ft.  or  3ft.  from  eoob 
end,  bring  other  ends  down  the  off  side  o(  waggon, 
aud  give  each  rope  two  turns  round  the  rail:  get 
boiler  over  parallel  with  side  of  waggon,  and  let  it 
run  slowly  down  the  incline  you  have  put  up  ot  two 
half-timbers.  When  it  gets  to  bottom  the  roped 
will  be  coiled  around  boiler,  and  you  will  see  that 
by  pulling  ropes  towards  waggon  the  boiler  will 
come  up  incline  on  to  waggon  again.  Get  hoilef 
over  to  fumnoe  same  aa  in  aketoh ;  pat  ropes  round 


dalf -timber 


same  way,  with  aa  many  tarns  of  rope 
will  take  it  up  incline  on  to  its  setting ; 

get  hands  to  give  you  a  pull,  tii  a  IStt.  half- 

one  end  3ft.  in  ground  behind  furoace.  and  Sued 
with  stay  or  two  guy  ropes,  as  shown.  Fii  block* 
at  top,  tie  the  ends  of  your  two  ropes  coming  from 
boiler  to  your  tackle,  and  pnll  away.  Engineer 
your  hammer  of!  the  waggon  on  lo  as  many  holt- 
timbers  as  you  may  think  safe,  and  coax  it  gently 
down  incline;  get  over  to  its  place,  rig  up  two 
shear  legs,  fastened  with  two  guy  ropes,  got  yoor 
blocks  fixed  at  top,  put  sling  around  hammer,  hook 
on  your  blocks,  and  pull  away.  Do  not  get  excited, 
keep  yourself  cool,  and  be  careful  and  look  aftef 
UiB  safety  of  youieelf  and  your  men. 

The  Fife,  Adahsos. 
r7'2232.1-BaUoon8.— The  length  of  the  Boro 
must  be  half  the  circumference -lOtt  x  >>  =  31ft. 
circiun.,  nearly  ;  liiift.  will  therefore  be  the  length 
of  gore  tor  the  spherical  part,  For  the  width  ol 
the  gore  it  depends  how  many  you  take  to  the 
balloon— say  twelve;  -|^  ot  the  drciun.  •  about 
2tt.  7iD.  Draw  A  C  =  l.Hft. ;  halve  it  at  B; 
describe  circle  with  radius  equal  to  half  ot  2ft.  7in. 
=  Itt.  31in.,  and  draw  EL  vertical.  Divide  ths 
quadrant  E  Pf  into  a  number  of  equal  parts,  lay 
sixteen,  though  I  have  only  shown  eight  tor  dear- 
nesi.     Divide  AB  into  alike  number,  and  erect 


^J.     I'll     j4-J ^1 ^V^C  Zii 


it  seems  that  tables  of  logarithms  calculated  t( 
abnormal  length,  though  useful  in  some  calcula- 
tions, would  not  be  of  the  ganetol  practical  ntility 

sometimes  supposed,  "  "   " 

New  Athenmum  Club. 
[73228.  J-lrfiffarithina.— In 
question,  it  maf  be  useful  to  state  that  when 
logarithmio  wore  ia  oncosionally  required  correct 
12  figures,  the  Ute  Peter  Graj'a  Tables  (Laytoi 
3s.  6d.)  will  enablo  anyone  to  calculate  t. 
logarithms  and  anti logarithms  by  asimpleaad  short 
anthmetieal  process.  (A  more  expensive  work  by 
the  same  author  gives  the  process  tor  obtaining  24 
figures.)  It  must,  however,  be  always  borne  in 
mmd  that  multiplication  (as  in  involution),  iu  pro- 
portion as  it  increases  the  number  ot  figures  in  the 
characteristic,  ditniiiishei  the  num^r  in  the 
uantisaa- I.e.,  those  that  are  reliable ;  so  that  it 
he  multiplier  is  very  large  we  may  get  a  logarithm 
it  which  we  only  know  the  characteristic ;  in  which 
ase,  ol  course,  we  get  no  result,  excepting  the 
knowledge  ot  how  many  figures  there  would  be  in 
the  answer.  A  curious  example  given  in  Mr.  Gray's 
book  is  worth  quoting.  It  is  retiutred  to  find  the 
387,430,489th  power  of  9,  correct  to  the  first  12 
figiuaa.  This  number  "is  the  greatest  that  can  be 
'eesed  by  threel^^n  in  the  .Arabic  notation,"' 
index  being  it^VHI  9th  power  of  9.  Mr.  Gray 
tukes  the  logarithint  9  to  :J3  places,  and  multiplies 
it  by  387,420,48a.  The  product  consists  oi  32 
^fora*— rii.,  clunwtaiulic  9  %ur8i,  mantJMB  23. 


perpondiculara  <i  to  A  ;  draw  parallels  to  AB  front 
each  point  of  division  in  quadrant  to  perpendicu- 
lars, as  shown,  and  draw  A  E  through  points  of 
intorsoction  forming  one-quatter  of  the  gore.  Re- 
peat the  process  to  got  line  EC.  yow  tor  the 
nock.  Produce  AC  to  D,  letting  CD  equal  one- 
quartor  A  C.  Lot  orifice  ot  neck  be  2in.  diameter, 
or  about  tiin.  circumference :  end  D  will  be  tin. 
wide ;  draw  end  D  this  width,  and  taking  point 
K  about  two  thirds  EC,  join  KD  iu  an  easy 
curve.  Repeat  construction  to  obtain  the  otbe^ 
half,  ALD,  of  gore,  and  when  finished,  before 
cutting  out,  add  a  margin  of  about  lin.  to  one 
side  tor  sewing,  .is  regu^ls  the  namber  ot  gorea 
to  the  balloon,  you  must  consider  the  width  o< 
the  stufF  ynu  are  using,  so  as  to  cut  it  with  a 
minimUTii  ot  waste.  This  method  ot  cutting  out  ia 
applicable  to  any  number  of  gores  if  you  draw  B  Ii 
equal  to  its  width.  May  I  asit  what  you  want  with 
such  on  inconvenient  size  ot  balloon  ?  It  will  cer- 
tainly not  carry  you,  since  it  only  contains  524ft.  of 


gas. 

[72233.]— Tlaane,— Many  thanks  to  "Solannm" 
and  "  B.  5e."  Bat  these  answers  are  »o  widely 
differmt  from  each  other  that  1  intend  to  wait  and 
see  it  any  answer  will  come  from  ths  other  side  ot 
the  Channel.  I  can  make  out  all  the  French  words 
except  "  patte  de  chat."  What  might  l>o  the  English 
lor  it,  Monsieur  "  B.  Sc."  P  Sithbu. 

[722-36.]— Small  DyiiuDO.- Make  a  pait  of 
BMi  Biagaeta  ot  the  ahapa  and  *U»  Qguied  below. 


SNOU8H   UXOSAI^O  &ND  WORLD  OF  SOIENaB:    >^o.  13S9. 


Wind  both  ■rmitiuo  anfl  fields  with  No.  24  ailk, 

12ox.  to  Hoz.  DD  the  fields.  Mft^etiae  well,  sad 
Ihen  cxiiiDKt  up  ia  ahout.  You  wUI  Gad  it  best  to 
-QM  outiiiKB.  iTou  should  get  sbuut  2  to  3  smpireB 
■it  15  to  &  Tolts.    The  odvuitags  lies  in  the  Inct 


Hat  the  eleatrO'Duigiieti  ois  more  powerful  than 


msguetiim,  since  they  are  fdd  by  the  cuiretit  pro- 
durad  in  the  dynamo  itself.  S.  Bottoms. 

[72263.]— Japanned  Wire.— Dip  the  articles  in 
hot,  and  hang  up  to  drain. 

Jack  of  Aii  Tsmiks. 

[72281,]— Gramme  Dynamo.— To   Ma.  Bot- 

half  the  wire  ia  insctivD,  bo  it  follows  that  to  get 
69  volU  <sfty  00)  we  shall  requu'o  a  much  lajuer 
■amount  than  that  m<<ntionod  bj  you.  It  is  usual  to 
ttUow  one  yard  per  volt  (ot  active  wire) ,  and  since 
No.  20  runs  80  yards  to  the  pound,  we  may  sslely 
allow  3lb.  of  wire,  or  240  yards  of  wire^f  which 
about  60  will  be  octtve  for  the  purpose.   The  excess 

Annatore  and  leads.  Owing  to  the  fact  that  smalt 
castings  do  not  magnetise  up  well  unless  a  rather 
large  current  ciraulatei  round  them,  it  will  not  be 
adviaable  to  follow  Sir  Wm.  Thomson's  rule  for 
targe  dynamos,  but  to  pat  on  * 
No.  20,  c  ■    "      "      '  — '-" 

[72206.]— Battery  BoloUoni.- If  the  8.Q.  of 
yooi  cell  IS  m  low  as  you  say.  the  cell  is  not  pro- 
parly  olurged  up.  Test  it  with  the  roltmster,  and 
it  it  does  not  give  its  2  Tolts,  it  should  be  cot  out  of 
the  discharge  tiU  it  does.  F.  C.  Aixbof. 

[72266.] -Battery  Solutiona.— There  is  no- 
thmg  abnormally  low  in  a  sp.gr.  of  I' 160  in  the  odd 
of  a  storage  cell,  which  is,  I  presume, 
refer  to.  The  Drake  and  Qorham  cells  ,  , 
instructions  of  the  manufacturers,  to  be  mn  with 
aa  acid  of  even  lower  sp.gr. — yii.,  1-160. 

S.  BonoHB. 
[72271.] -TemportnB  DrlUa.— Get  the  drills  a 
blood  heat,  about  lin.  from  puiut,  then  dip  in  clean 
odld  water,  than  polish  them— rough  emery  is  what 
I  use  ;  hold  in  gaa,  about  lin.  from  point,  when  a 
straw  colour  will  appear  ;  let  this  riui  dowu  till 
pink  reaches  the  point,  then  dip  in  water.  If  the 
■teel  should  be  bnttle,  let  them  run  lower  to  a  blue  ; 
if  too  soft,  not  too  low,  dark  straw  colour.  A 
small  blowpipe  is  the  best  for  this  porposa. 

WjCFilRBDaN. 

[J2271.]— Tempering  l>rill«.— Make  them  Ted- 
hot,  abont  the  colour  of  red-lead,  so  as  you  can  see 
them  in  the  dark,  oud  if  small  plunge  thom  into  oil 
or  oold  fat,  if  large  into  water.  Clean  bright  wi 
emery-cloth  or  sandstone,  and  bold  them  ovei 
piece  ot  hot  iron,  or  the  bock  end  in  a  fire  or  lai  . 
cntil  the  edge  poliahed  is  a  golden  yaliow,  then 
quench,  and  when  ground  up  aro  ready  to  use  tor 
anything  but  glass  or  hard  steel. 

JicE  OF  All  Teuiks. 

[72272,]—Tool-aattliiK.— Those  tooU  are  called 
Boorpera,  they  ore  graiers- sactiou,  lance  shape, 
spitstioka,  square,  or  lozenge-shape  graTOTS  {these 

are  different  sixes);  bull-nosed  buUstickB,   - -* 

nosed,  squore-nosod,  clearers,  parting-looli 
tools.    A  sandbag,  and  a  cone  tap  for  cemeutiug 
things  (thii  is  a  oonioal  wood-block  with  a  bole 
.  throogh  the  centre),  some  Sles,  and  on  oilstone. 
Jace  of  All  TauiBa. 

[72273.]— Oorraaiaa  In  Plpea.— Is  the  deposit 
really  the  effect  of  corrosion- i.e.,  rust,  or  is  it  lime 
from  the  water  F  A  solution  of  hydrochloric  acid 
should  remove  it  in  either  case  ;  but  there  is  danger 
of  the  iron  pipe  being  attacked  il  the' — ' '" 


[72276.]— Battery  Li/e.— Snroly   yoo   can  lest 

the  battery  during  the  day  by  ascertaining  whether 

t)>e  bell  will  ring  or  not.     If  it  tails,  notice  whether 

Ihe  cells  require  water;  if  water  does  not  remedy 

the  defect,  add  ommonic  chloride.     When  that  is 

no    longer  any    use,    the    cells    re<jnire    renewal. 

Oenerally  speaking,  the  cull  lasts  out  the  dnc  rod. 

Sk. 

[;72276.]— Battery   IJfc.— If  the  gradual  de- 

enorati"!!  in  the  power  and  brilliancy  of  ringing  is 

lot  a  auflldent  gnidd  to  you  as  to  the  stale  of  your 

battery  cells  after  a  lung  (>eriod  of  work,  you  can 

mediately  test  the  condition  by  means  of  a  low 

1  high  resistance  detector.    The  peculiar  result 

'Atad  by   "Chirurffo"  in  the  behaviour  of  hia 

cells  when  fint  coupled  op  to  lamp,  may  depend 

lar^y  on  osmotic  causes,  which  reduce  the  internal 

"^eiBtance  shortly  after  the  current  has  set  up. 

S.  BorrosE. 

EH76.1— Battery  Life,— Ton  can  detect  the 
usted  oonditioD  of  the  Leclanche  cells  by  test- 
ing each  cell  with  a  detector  galvanometer,  using 
"--  'hick  wiro  coil.  The  less  the  deSection  the 
eihaustad  the  battery.  On  inspection,  the 
will  be  found  to  be  eaten  quite  thin,  and  the 
LOU  mQky.  See  my  book. ''Practical  Electric 
Bell  Fitting,  where  there  is  a  chapter  mi  ibn 
bat' —     -----    •  ■■    -■--.—-.- 


ittery,    ^ving 

, ,  keeping  in  ordi.. , ^  . 

galvanometer.    In  ptaoea  where  the  nmning-down 
-'  ■■^e  batteries  is  a  gr— '  — ' — '-  ■--'-•- 


m  pipe  bemg  attacked 


293.]- Blootrlcal  WiadUiff  0»srtIO«f^ 
Wind  the  armature,  which  jou  say  is  Ijui.  ilit. 
>nd  2tiQ.  long,  with  6oz.  No.  20  wire  d.c.c,  tbs 
wind  the  field-magnets  with  about  SJlb.  Ko.  SS 
Connect  upm  shunt  with  the  brudus.  TUi 
d  bedriveo  between  2,000  and  2,500isfi.nr 
be,  when  it  will  light  four  small  lamnotRtt 
12  volts  each.  If  the  commutator  np  1>«  Bait 
pretty  wide  (the  winding  remaining  Uia  same],  U 
dynamo  will  give  shocks,  but  not  light  to  vtS. 
But  it  the  currant  from  this  dynamo  ba  QSid  ts 
a  small  indactiou  coil,  severe  diookiCaBb 
given  without  any  alteration  at  all. 


r.  and  testing  with  the 


The  sum  to  12  terms  (n 


.   ,     .  ,    ..loe  ■■-  ' 

battaiies  every  oght  Oi 

P.  C.  Allsop. 

Itio,  Queen  Victoria-street.  £.C. 
{T2278.) -Division  ot  Land.- From  the  plan 
id  dimensions  of  field  given  by  "  Tee  Sqaaro,"  it 
)pear9  that  the  width  of  tho  pieces  increases  t,^ths 
'  a  toot  in  every  foot  of  length,  and  that  the  area 
of  a  )th  portion  =  <297|sq.tt.  Therefore  the  area 
of  the  first  portion  commencing  the  narrow  end 
may  be  stated  as  follows  :  Let  x  =  number  of  feet 
along  the  70ft.  line  occupied  by  the  first  plot. 
Then— 

ll,T22ft.   In  the  above  equation- 


halt  tbe  sum  of  the  two  sides  of  the  first 
plot,  which,  when  multiplied  by  the  width  r.  gf 
''       ~  ~      The  other  portions  may  be  found  in 


Waltsb  Rbbbb. 
[72280.]— Acate   BhinlUB.—  '>  Athlete  ' 

lost  eortainlv  find  n  " 

ing   the    tollowin^:' 


almost  certainly  find  relief  and  probably 

trying   the    following; — Procure   a ' 

which  is  used  by  putting  the  nosite 


nasal  douche, 

_  ^ .   .._„   ..   nostril, 

placing  thefiugeroutsidethenososothatthefiuid  does 

-at  regurgitate,  and  then  syringiug  through  about 

pint  111  Quid ;  all  this  time,  if  Che  mouth  ji  kept 

Athlete"  will   find  that  the  Quid   will  run  out 
through    the    otlier    nostril    in    an    uninterrupted 

him  to  try  No.  1  Qrat :    (I)  Add.  Boraci,  i  drachm. 
Aq.  od  op.    An  equal  part  of  warm  wat«r  tf  ■"" 
added,  and  to  be  usedtwiceaday  osa  nasal  dou 
(2.|  Sod.  bicarb,   pot.  ohlor.  aa  ptes.  icq.     8s 
alb.  ptes.  iv.    Fiat.  pulv.    A  teaspoouful  ot 
powder  to  be    oddea    to   a    pint    of    water, 
there  is  great  pain,    "  Athlete  "  will  find  almost 
instantaneous  relief  by  a  spray  of  2  per  cent,  cocain, 
which  must  only  be  used  on  rare  occasions,  and  not 
more  than  twice  a  day.  INHOUINITB. 

-  Use 


it'l^cr^aL; 


powder,  or  plumbago,  or  a 
about  a  tenth  part  of  fiuelv- 
your  metal  and  pour  gently 
makethe  runner  a  uica  incline,  tl 
washed  by  the  lobbing  of   the 
breaking  its  neck.  Jaoe 

[722SS.]— Electro  -  Oopperlng. 
cesses  described  by  O.  G.  Bonney  al 
and  by  myself  at  72068,  Aug.  22. 
copper  your  oast  iron.    To  cost  Ssq.tt.  about  one- 
siileenth  thick  will  take  about  71b.  (say  8)  ot  copper. 


Dowdered  rosio.  Flux 
well  or  hay,  and 
t  the  mould  is  not 
metal  into  it  i 
F  All  Tbades. 


2008,  Aug.  ■.► 


[7229t,]-AlKebra.— Denote 
iriesbyg.    Then— 


E  being  an  A.F.,  and  the  eUo 


II)  is 


-  132  i' 


-  506. 


W.  B-Coom. 

[7229a.]— Hecthol  is  the  steanipten  or  cm- 
phor  from  the  Japanese  oil  of  peppermint  F  Id 
oomposition  is,  it  ray  memory  serves   me  aii^^ 

C|oH,0.  3.  Borros* 

[7229.5.] -KenthoL -Menthol  C,.H|.OH.  is  a 
stesiropten,  and  is  the  odoriferous  portton  olfflrf 
peppermint.  It  constituteB,  wbeo  cryetalliied,  Os 
whole  Chinese  oil.  One  ton  of  the  plant  niMi 
about  Sib.  of  oii.  oM. 

[72295.]— Menthol.— The  chsmjci]  tomolafa 
menthol  is  C„11..,0.  It  is  a  stearoptaM  dainl 
pepperaiiijt  oils.  It  is  praaait  fai  hip 
quantities  in  Japauesa  oil  of  peppermint.  TUtm^ 
account  tor  it  frequently  bemg  koown  aa  Jumbm 
peppermint  camphor.  J.  WtMt. 

r7'22B'>.]— Kenthol.— May  be  obltined  by  wal- 
ing the   oil  obtained  from  Mentha  sirvsnu  ail 

Mentha  piperita  ;  menthol  is  really  -  -* *"" 

a  monhydric  alcohol    C„H„Hq. 
generally  in 

thymol,  spermaceti,  or  sulphate  o: 
pure  is  generally  in  verr  beautiful  adralar  n 
The  menthol  obtained  hom  Mentha  arvat 
pored  lareety   in   China   and  Japan ;   1 
Mentha  pip,  is  whiter  if  —'"">■  "•*  ™ 


mmocce  in  compraased  mass*  H 
beiuic  frequently  adnltenMi^ 
Teli,  or  sulphate  olmagnsu.  1 


colour  and  j 


itlw^^l 


England.    The  melting  point  ot  pure 
about  108'  to  IKT  F.     There  are  tw- 
Mentha  arvensia  from  which  menthol  _.  ^ . 
namely,  Mentha  pipenjMUS  and  Mentbia 
Menthol  is  sometimes  called  miut-camphc 
fine  specimens  may  be  seen  in  the  muae    . 
Phnrmaceutiual  Society.  FaSOZttltg  Di.m. 

86,  Newington- cause  way.  S.G. 

[7229S.]  —  Ctearing  Bafetlea.  —  MnltiplT  II 
number  ot  the  crank  pulley  teeth  by  the  nambst 
inches  diameter  of  driviag  wheal  and  dinds  na' 
by  numbor  ot  axle  pulley  teeth,  which  will  gj™L, 
gear  in  inches.  0.  E-  B.  K 

[72300.]— Bteam  Coil  for  Dryons.— I  A 
erect  a  W  form  of  say  12  B.C.  galvsnissdd 
iron,  and  circulate  Uie  steam  in  one  out  of  the  i 
as  many  times  as  I  had  room  for. 

Jace  01'  All  Tbu« 

[72301.]— Papermakinff.- You  will  ftod  ■■ 
interesting  and  practical  paper  apon  the  subjsi 
the  I'Jiarmicruli'-al  Journal  of  August  SOth. 
titled    "  The    Pollution    o"    "'  "■-    "" 

Works,"     by     S.    Thresh, 
Thresh  waa  formerly 
oeutical  Society  ; 


.    Streams    by   . 

D.Sc.    (Load.) 

aminer  of  the  FtS 

therefoTB, 


o  do  in 


ma  hou 


300  atnpj^res  to  do  in  ten  hours.  A  dynamo  giving 
300  ampiroB  at  one  or  two  volts  pressure  can  be  hail 
for    £50.      The  solutions    would 


[72273.]- Oorrosion  in  Water  Pipes.- 1  pre- 
some  "  J.  O."  means  hot-water  pipes.      Please  say 
U  it  is  so  and  I  wiU  do  what  I  can  to  onist ;  also  s 
it  ha  disconnects  them  for  cleaning.      I  ^ould 
very  maoh  obliged  if  "J.  D."  wonjd  make  mi 

the  corrosion  in  it.  C.  E.  Ormna. 

St.  Oeorge's  House,  Eastoheap. 

i722T4.]— Intormittsnt  Stream*  tnEnKland. 
.  very  vigorous  one  Bows,  at  uncertain  intervals 
ot  years,  into  Brighton  Steeu,  down  the  usually  dry 
Iididao  Kad,  from  near  Clayton  tsoneL 

B.L.G. 


iquired  to  drive  Ih 
od  IH.P. 

S.    BOTTOItE. 


[72290.]-PreaBure.— A  l.OOOlb.  it  you  want 
and  it  is  sound.  Jacx  of  Au.  Tsjldes. 

[72292.1— AocumuIatoFB.— To  Me.  Bottonb. 
I  do  not  find  anything  better  than  a  paste  mode 
mixing  red  lead  and  sulphuric  acid  to  the  consii 
ency  of  dongh.  This  can  ^^^ead  into  the  holes 
or  grids  of  the  lead  plates  <M[^BS  aid  of  a  wood 
spatula.  The  paste  must  Shallowed  to  dry 
quite  hard  before  the  plates  are  used  again. 

S.  BffmWB. 


the  accuracy  ot  the  matter  ooutoined  in  the  ps| 
FssDBBld  DslO. 

86.  Newington -cause WI 

[72302.] -Observing  Chair.— At  page  11^ 
t/q.,  in   "Chambers's   Handbook  of  Asfronoi) 

(luatruments  and  Practical  Astronomy)  b- 

II .  ot  that  work,  are  descriptions  of  Dawi 
chair,  Cook's  observatorv  ladder,  and  the 
observatory  chair  for  retractors-  From  an 
tion  of  theee,  "  T.  D."  might  devise  aoHut' 
which  would  meet  his  reqiiiremeota.  A  packinf 
about  32  «  13  X  2il  will  give  three  different  bw' 
a  description  of  which  appeared  some  year 
in  the  EnoLiea  Mecthahio  in  a  letter,  Bo. 
but  I  cannot  give  the  date.  This  is  probaUj 
suited  for  a  refractor.  Chambers  says,  for  a 
telescope,  he  has  found  "that  a  dwarf  p 
carpenter's  steps,  an  ordinary  mosia  stool,  i 
foot-stool  snt&oe  to  give  all  Uie  changeot  p 
usually  requisite."  Q-  fi 

[72304.]  —  Vine.- The  white  aweetwatat 
the  early  black  July,  or  "Black  Prince" 
freely    in    Surrey,   fiossax,    and    Kent.     Bj 

CwliIultoB  tb«n  an  ootega  gu^Mt,  im 


at.  la,  1690. 
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lUn  covaial  with  whita  aveettrater,  which 
well  ia  ordinirily  good  leaamu.  The  Hamptoa 
Tine  u  imder  gUai.  S.  Bottoxe. 

3IH.]— Tins.— Tha  Tina  cumot  be  aoid  to  ba 
■atad  oat  of  doora  in  England ;  at  the  aame 
many  vinea  are  erown  out  of  doora  ngainat 
mbly  rituated  valli  with  a.  soutb  aspect,  and 
3d  aeaKHia  will  produce  an  eatable  grape,  bat 

>  be  compared  with  a  hothouaa  grape.  Ia  the 
it  Winht  I  baTe  taeted  wine  from  grapea 
D  on  the  roof  of  a  low  bouie,  which  wore 
palatable.  Id  the  aoulh  midland  counties 
■  are  grown  in  the  opea  air.  I  ba«e  navar 
them  in  any  part  of  continent  I  bare  riaited. 
in  Italy,  that  were  at  all  to  oompare  wilh  our 
iiue  grapea.  Here,  in  the  neighboarhood  of 
ariand,  uie  vine  will  grow  and  make  plealy  of 
,  but  in  my  eipeiienca  I  have  Darer  wan  one 

tha  wood  luffldentty  to  bloom. 

Wm.  GBntaaav. 
305.]   —   Kooldinr      uid     OutloK     In 
d.— See  anawer  72281. 

Jack  or  All  Trajies. 
305.]— HonldlDE  and  OaatluK  In  Uetal.— 
beat  and  fineal  caatiiig  sand  ia  that  sold  at 
1  depota  for  gold-plata  work.  Thia  Band  can 
tchaJed  by  auTODe,  and  will  be  found  of  very 
ior  qaality.     It  should  bo  mixed  with  a  littfe 

>  damp  it,  and  tfae  die  should  be  well  rubbed 
F'rench  chalk.    Proyiaua  to  pouring  the  metal, 


.aid  h 


306.]— 00,  Oaa.— Carbon  dioiide  can  ba 
led  bath  by  cold  and  preaaure.  The  usual 
>d  ia  to  pump  the  gaa  iuto  a  strong  metal 
ler  kept  cool  by  ice,  using  a  preaiure  of  at>out 
moepberaa.  If  the  liquid  is  allowed  to  flow 
t  the  ycmel,  the  sudden  depresi-ion  oftempera- 
sused  by  its  expanaioa  freezes  a  portion  into  a 
-like  body,  in  which  form  it  evaporates  slowly, 
d  CO,  is  much  D»d  tor  f  reeziog  purposea.  The 
ia  not  used  eioapt  in  Biperimental  work, 

Sii. 
307.]- Wlmshnrat  Uaahlne.— Your  ma- 
■eemed  to  woik  all  right  with  the  16  aeotora : 
iacharging  balls  are  not  large  enougb.  1  have 
1.  machine,  mj  own  make,  which  gives  Tin, 
a  ;  the  diacharging  balls  are,  negative  3iti.  in 
Bter,  positive  1|  with  a  small  )  bj 


iter  Mack  oi 


y.i,.' 


Q. 


n-flguTO    tables,    appearn 

■'.  cotangent  •-'  •'- '- 

ly  Vlac([.  ab-i 


le Dlhar  flgoTfl  you  make  A£  or  BE 
Jling  AH-I,  HE*i/24.  The  log. 
;9010£6208  which  ia  log.  cotaa.  of  about 
t  !2- ;  ao  that  yonr  chord  A  B  outa  oil  4aB'48 ', 
1  timea  which  falls  abort  of  your  circle  nearly 

Ton  would  find  makiug  A  E  but  twice  and  a 
tar  AB  give  a   much  nearer  approach.    The 

pc^gona  pOBsible  to  conatruct  with  oampais 
d  Oaoia'a  numbera  3, 5,  IT,  267,  or  G663T,  the 
Iplea  of  two  or  more  of  these,  and  their  multi- 
by  powers  of  2.  You  can  have  no  square 
!i^,  observe,  except  the  even  powera  of  2. 
a  are  all  the  diviiious  below  100  that  you  can 
t,  and  the  number  of  compass  openiiiKS 
■aiT  for  each,  except  in  the  multiples  of  IT, 
li  I  leave  to  be  inveulod  hy  queriat  of  No.  T2151. 


1  ..  flby2  .,  17  by?  ..  M  by  ?  ..  64by6 
1  ..  10  „  4  ..  20  „  4  ..  41)  „  6  ..  6S  „  V 
i  ..  12  „  2  ..  24  „  3  .,  43  „  3  ..  80  „  6 
4  ..16  „  4  ..  3(1  „  4  ..  51  „  ?  ,.  85  „  f 
1  .,  16  „  3  ..  32  „  4  ..  60  „  I  ..  9S  „  5 
a  divisiona  not  obtainable  by  compaeaea  alone, 

""  """  '"' ' ■  "n  angle,  by  only  one  pair 

s,  or  a  straight-edge,  are 


39 


72       81 


J.  L.  a. 

908.1— Dynamo  Oovemora.^The  magnetic 
ni  w^  close  wlten  the  E.M.F.  reacl]es  the  right 
.  that  ia  presumiug  the  cut-out  ia  properly 
lied.  If  the  govemora  are  at  all  worthy  of  the 
t.  thay  will  certainly  prevent  the  E  ll.F. 
ig  below  that  of  the  cells.  If  wbeu  the  engine 
iniDgat  700  reva.  tbe  B.H.P.  ia  suffioieut  to 
{e  the  cdtls,  but  not  to  dose  the  cut-out,  then 
mt-ont  can  be  closed  by  hand,  aa  when  once 
d  it  will  pn>bahTy  kc«p  closed  till  tbe  E  M  P. 
below  that  of  the  wlls.     A»  reirarila  swi'ohing 


3  to  ilart  the  ^jsjuoo  aa  ■  laaLtimoe  lnao 


till  the  right  E.M.F.  ia  obtained,  and  then  transfer, 
by  means  of  a  switch,  the  dynamo  from  the  frame 
to  cells,  thus  avoiding  all  shock.  Shall  be  pleased 
to  give  farther  informatiuQ  on  knowing  more  pu- 
ticulaia.  F.  C.  Allsop. 


UNANSWERED   QUEEIES. 


Wiuhabls  'n 
71819.    HtClB  liVs,  40B. 
liatl.    Ilodel  nat-A.ir  Engine.  4m. 

71«M.  CTnrV  Wlveelj.  p.  4ilT. 
7 1991.  CbBiB  Mail  Clgth,  IB?. 
720W.    Tricyds,  4V7. 


BrsaUnB'-ap  Iron. — lu  a  paper  on  "The  De- 
struction of  Large  Masses  of  Iron  and  Steel  by 
Blasting,"  by  Hugo  Muench  {ProertdMiai  Institu- 
tion of  CivU  Engineers,  Vol.  C.)  tbe  author  claaaaa 
these  under  three  heads,  viz. :  (1)  Bodies  which  can 
tie  broken,  orralher  blown  to  piecoe,  by  charges  of 
dymuaile  laid  loosely  on  or  against  them;  (2) 
hollow  bodies,  where  the  blasting  charge  can  be 
placed  as  in  a  bore- hole,  or  whose  capacity  is  sufB- 
ciently  large  to  admit  of  their  being  filled  with 
water,  into  which  the  dynamite  charge  can  be 
placed;  1 3)  huge  maasea  of  steel  or  iron  which 
must  be  bored  into  as  if  they  were  rock  and  then 
blasted.  Under  the  first  head  is  included  mainly 
tbe  deelmction  of  iron  railway  brirlges  in  time  of 
war,  and  which  the  civil  engineer,  therefore,  seldom 
has  an  opportunity  to  deal  with.  The  author, 
howeyer,  quotes  the  iron  bridge — on  the  Leipzig- 
Dresden  tine  of  railway— over  the  Elbe  at  Itiesa, 
which,  destroyed  by  a  flood  in  1370,  fell  into  the 
river  below,  completdy  blockiue  the  bad.  and  had 
to  be  blasted  out.  The  formula  adnpted  hy  the 
Corps  of  Military  Eaghieeia  for  bodies  clasaified 
under  the  first  head  is  L  =  0'0063/ni',  where  L 
=  dynamite  charge  in  kilogrammea,  b  =  breadth  of 
body  in  centimiCree,  d  ^  thicknrss  of  body  in  centi- 
metres, and  this  formula  applies  to  wnjught-iron 

more  than  16cm.  apart ;   but  nrougbt-iron  platoa 
with  rivets  less  than  16cm.  apart,  and  all  cast-iron 

formula.   Caat-steel  plat«a,  howevei 


el  plat«a,  however,  require  doable 


Aniline    aa    a.    Therapeutic    Agent.- Prof. 

KremiEuiski.  of  EharkulT,  has  for  some  years  advo- 
cated the  employmeut  of  aniline  aa  an  inhalation  in 
phthisis  because  of  its  great  micrijbicidal  power.  He 
raolinues  to  practise  this  method,  as  he  savs,  with 
considerable  success,  and  bos  just  published  a  freab 

interesting  receut  case  in  which,  he  stalea,  it  proves 
more  beouSdal,  and  he  deacritwa  aoewaod  more 

hitherto  found  bat  tittle  general  favoxir,  it  having 
been  stated  by  some  observers  that  the  inhalation  of 
aniline  was  very  dangerous.  Dr.  Kremiauski  has, 
however,  always  denied  this,  declaring  that  aniline, 
if  pure,  is  practically  non-poisonous,  and  this  view 
has  beau  confirmed  by  the  researches  of  Prof. 
Stilling  of  Strasshurg,  who  has  just  published 

"iportant  wf~' '■'" --^-.i  -a   ..  -,. 

itiseptica  a 
'     "    t  tbe  most  autise'ptii 
.      ..      iolet,   which   is  knowi 
as    methyl    violet      A    solutioD 


t  work  on  the  subieet  of  aniline  coloura  aa 
a  and  their  employmaat  in  practice.  He 
t   tbe   most  antiseptic  of    th»a    colours 


cabio 


t    of    1    i 


Jected  u 


gmnea-pig  t 


it  of   i 


hurt  to  the  animal.  Half  that  quantity,  however, 
if  ejected  into  the  parilaueal  cavity  provea  fatal, 
the  viaoera,  and  eapecially  the  kidneys,  with  the 
exception  at  the  Halpighiau  Dnrpuwdes,  being 
coloured  blue.  A  tew  ilmps  of  the  aolution  in- 
atiUed  iuto  the  eyea  of  rabbits  coloured  the  con- 
junctiva, but  left  the  cornea — if  this  ware  nn- 
mjured— uuaflleoted,  the  colouration  disappearing 
the  next  day.  Prof.  Stilling  then  employed  thii- 
solution  with  marked  auccesa  for  tbe  Ovatmeut  ol 
many  e;e  and  other  diseases.  Including  scrofulonh 

lids,  parenchymatoaa  keraiitia,  setoua  iritia,  dis- 
semituitedchuruiditis,s>mpathe'icophtbiilmia,  whit- 
low, varicose  ulcers  of  the  teg,  &a.  A  pure  form  of 
methyl  violet  for  surgical  purposes  ia  now  manu- 
factured under  the  name  of  pyoktanio.  It  ia  only 
light  to  add  that  D^Iauthuer,  of  Vienna,  haa  just 
published  a  atat^HH  that  be  baa  beau  quite  un- 
successful in  bis  iSIs  of  this  sub.>auue  in  .i  numhrr 


QUEEIES. 

[7331D.I-8kIa.-Hr  wife  complains  of  having  tra- 
qusntl]'  a  burnis*  lenutiDn  in  tbe  longut,  sod  n  ingge), 
reeliDg  of  tlie  ikio  on  the  fs«,  whic^^e  doscribes,  '■ 


'  unple* 


Baa  and  hotncca  of  the  sldn  which 
luldanyol  "  our  "  r«dan  sogseat 
out  th«  oanse  of  theaa  sympt^iut 


«(«  remedy 
{7Kll,]-Watar-Power.— I  wish 

intilj  T    Sbsl]  be  obliged'lo  an] 
)-DlBBolTlnK  Nickel  oftOoppBF-pl&te*. 


IT  mmute  sludl  I 


ibtain  \S.V- 
anaffioloDar 
wlUMUver 


i«d  with  nickel.    I  wish  to  disioIvB  off  the  latter  with- 

ininrvtothBTil.t™,    How  can  this  bo  dons  t    I  haia 

id  Bulpfanric  ncid,  but  tills  attacks 


[7aBi.t.]-01gBjette  Kakingr.-WiU  any  read> 

□a  Jiow  cigaretus  arc  made  for  ina  general  public  I 


311. 1 — Telaphonea .  - 

Bhoufd  o^^sdo^ 


llssifi.)  -  AdJiutInK  Befractor.  —  I  have 
Qcoaioo  tortniuVH  the  o.g.  of  mr  4iiD.  refnctor,  ox 
ake  thp  cravn  and  flint  leDMa  apart,  and  fliboc  rcpls 


(7JSIfi.]— Oheap  Bltie— Can  any  readi 
nhnufistureol  cheap  Unndrj  blue  I    Tb. 


tightly.— 

r  give  me  full 
iplof  ed  in  the 


(7231T,)-Dynanio.— I  have  made  u  small  djnamoto 
liRht  two  Be. p.  lunp«i  It  volte,  bat  I  onif  get  a  dull,  red 
hght  out  of  them.  The  armature  is  llin,  diaoieler,  by 
4ui.  lon»,  wiund  with  Jib,  of  No.  ao  slLlt-ooverad  copper 
wire.    The  eeld-mogneta  ore  wound  with  «lb.  ot  No.  It 

magnets  of  tm.  b;  (in.  by  jin.  Is  the  wiie'cm  °he  Held* 
mognrts  too  loi^  T— if  so,  wuuld  you  kindlj  say  what  sira 
I  would  rrquiro,  and  what  quantityT-F.  Cbubtib. 

(7*318.1— Oil -Stonea.— Would  aay  corrwpondHat  ia- 
f ann  me  wh.t  is  Uiv  be.C  oil-stooe  to  use  for  small  took, 
such  HI  grsEcn.  broscbCB,  Sc.l  And  what  ia  the  beat 
kiodof  oQ  to  OK  for  the  stone,  and  for  lathe  bearinga  1— 


oe,    1   arlindos,    wi£   rocking 
ig  a  moacl,  and  am  in  diffleultica 


?;rDrL.  ^  .,^  ,.„.    ......  ™ ,- 

l7!W.]-To  Mr.  AJlaop.— I  have  ao oleotrw aignsl 
toputup.likcFitj.  lUm-'PiB<^iiaimec1ric-BcIiPiuiag." 
Tte  diKtancc  is  BuOrdi!-  Would  it  be  beat  to  naa  relay  and 
local  batttiiyatearhend,  find  liow  manyceUs  do  I  require  t 
Would  the  Hukenzle  sounder  (Kg.  to)  act  tba  Hune  wilh 
u  relaf  ss  without?  Then)  is  a  3in.  wsler-pipe  runs  to 
rsob  end  (meial  plp«).    Shall  I  oaonecc  earth  wiles  to 

[Tiati.)— Stodem  Ulraole.— Can  any  of  "oora" 
ciploie  this  lUui'Iod  I  A.  poriioo  of  u  room  is  partitioned 
off  from  tbe  ronjainder.  At>aut  Ift.  from  the  bock  of  tba 
r-o'^ct  BO  inclodcd,  a  cbair  is  plaeod  upon  a  piece  of  oil- 
cloth, doing  awar  with  tbe  trap  theory.    A  young  Uidy 


e  behmd' 

ufdnwn 


another 
loir,  lbs 
r  of  the 


ittcmeends  of  tbe  Utter  curtain 

Iddy  baa  dEaappear.:d.  sad  on  the  otht 
drawn,  there  is  DotbLD^  behind  it.    On  the  ourtaios  being 
dropped  and  again  ruaod,  tbe  lady  boa  returned,    (fow 
boo  u  It  donel-tVAiow. 
[7»3M.)-Carbon  Dioxide.— Being   amdona  to  ei- 

oblmcd  if  *'Sni.'*  or  other  oxperieoced  gaDtloaeu  will 
..._  -  .. — .- ..  -lal     If  a  drawer  (which 

witii  hquid  gas  (OOi)  and  aloaad, 

.  , eat  all  on  Uie  caaa  or  dnwer,  aa 

low  aa  all  aliis  mulndad  T— If  so,  what  tUctntM  ot  auUl 
womd  ba  Moa—iy  (ur  a  |ln.  aqnara  dninr,  and  what 
metal  shoald  the  drawer  ba  mada  of  X  Having  the  gas  at 
•ball  I  proceed  lo  fill  the  drawer  with  safety  I 

. .- jiical  action  haa  the  liquid  gas  on  biaas,  ooppw, 

lead,  sod  iron  I    Ltsni. 

|— Lantern  Lena.— Vnn  any   leadar  kindly 
e  tbe  beat  objective  leas  for  msgio-Untem,  3in. 

p<ved  ol  a  bi-couvea  aud  a  meniscus,  with  a  focua  of  3m, 
';Kch.    Tbcy  oie  put    dose  together,  meniscus  ontaide, 

(acUiry,  ai  It  gitea  a  veiy  large  disc  when  very  near  the 
Miiren;  but  the  l^bt  da<«  nol  sew  etraug  enough, 
altbouijh  1  have  a  Duplex  pamtfio  lomp.^SLiox. 

]2»a>.]'Hedlcal  Ooll.-A  friend   ol  mine,  while 
!''7i^^.^'mft^heu■miS^%ebadim'S^«X^ 


ZNOUSH  HXaHANIO  AND  WOBLD  07  80IEN0B : 


Id  *dj«Cainit  at 

AlB  b«I  mfttaodii  of  vl , 

anglaii  taken  In  tnicnbig  or  trtuigiUktion  t— ILii 


'-H  of  dlffsmt  UtuxQB  : 

horiionUkl  ud  TertlcAl 


loal  ^lam'tBMka  mj  (Fluther  K  ii  p( 

ill  glu*  fniuH  oosaloiullT  T    0^1 

o(ituidRpmtcdlM>[iBguidonlu„     

dug,  if  the  fuTwce  wu  bgtatod  one  or  two  dajB  it  veek  T 
I  (boold  be  itl^  ot  pnetiul  alvlea  on  ttag  aubjsot  of 
nuUnK  eommtm  pouir  ink  bottiei  ^  alaoBrvbatquuitJtr 
a  DUU  motd  nukfl  per  Axj  f  I  propoH  tA  eollecL  broken 
glAB  B&d  n-iBelt,  vonld  thii  moMwa  1  Anr  infoimjituni 
on  the  nibjeiit   Till  be  etteemed  ■  Ivrota.  —  l.   M, 


fliglse,  "Tiiciter,** 

LO  eo^ne,  kIao 


iUh,  and  vhat 
loIdDendy 


wilh  ikelch  of  L.C. ^ 

rhiiih   nn  into  Uie  Riicr  IU< 

BriehloB  £j. 
^niimel,  Hniu  jeuiidnwT— LocoiroTivK. 

rnna.1— ii.  wid  8.W.  Tank  irtico*-'- ^ 

Uiidiml]  lend  iketeh  of  51T  and  123  cI&>mh  of  taDka,  also 
otM  of  81  elH>  t  I  belJcre  Ihow  nombered  177  to  164  are 
■ligh^  diff eroit,  luving  Biialler  vheeld,  Ac,  tbimdl  to 

of  wwifwp  odIt  thia  one  7  If  It  i«  not  ukha  too  much,  I 
■hould  alio  1ik«  diranuioug  e[  all  tha  nbove  I— Loco- 

jrVB-l-Ozlde    of  Altuninltuu.— vni    anr.  of 

tim  ■  ftii  dT  nluikble  ilumininia  fldd-glniiiw  whicli 
hare  be«n  Ldd  in  n  dunp  cupboAid  lo  long  that  they  an 
eoTCTed  with  a  white,  aall -looking  mibiUocp.  wblch 
•implf  refiua  to  kdi?e  tbc  glauea  without  bringtng  awaf 
plflflca  of  aJuminiiim  f  — Axox- 

[7S3aa,1-Urhtlil«  Towns  hy  Ksuu  of  OIL- 
I  wvdM  Ilka  toltave  aoisa  Infatmatioa  and  will  be  pleaied 
to  hare  an  auwer  lo  thii.  I  wonld  like  to  know  the 
dae  of  town,  what  aoit  of  lamp  and  oQ  I*  and,  and  if  it 
la  latMaotaiT,  IheOMt,  andthemunbeiaf  lampioneman 
■an  aflBompluh  1  Or  any  other  infomutiOD  ngardingthia 
Datler  I— Ain-OAi  Moiofolt. 

[TSSM.]— toBMithlIlB.-I■ha^hegladif•■p,B-A.B." 
■wlll  ban  Uia  Radpeu  to  infoim  me  whether  any  com- 
plete table  of  lonnthnu  hafl  ereJ-  beeii  pahlished  ia  thiv 
oountiT  orelnwhen  extending  to  monthanKienSgiinil 

nriabig  from  the  lunilation  of  the  flguna.  1  am  inform^ 
UM^CUlei"  hoe  pBbliated  a  poctioD  of  the  Uble  ex- 
tending to  twenty  Bffana,  but  I  have  not  been  able  ta 


donot  wiflhi 
tempotuTiQ 
]mt^.  Cu 
loouldniaf 

■elfwltboati 


kindly  te 


preaent  to  replaee  It  with  a  new  ans.  As  a 
igure,  I  bare  lud  tlie  holea  atopped  up  with 
ly  of  your  nad«  tall  me  at  a  eement  that 
the  potniae,  and  wbiefa  I  oonld  apply  my- 
"  [  in  the  aid  of  a  plumber  t  llianter 
OrinklDg  puipoeea  ?— 

-wm  any  electrician 
aai  meae  ceua  an  need  for,  their  nafure, 
J-W.  P, 

[71B»l.]-OBm8raLiioida.-To]l.  J.LncaT.-IHnd 
it  !•  a  coDtei  lem,  aod  the  priam  ii  perfectly  clean.  Tbe 
duet  yoQ  epeak  of  muAt  hare  been  on  my  bnin  instead  of 
tfaepriem.  ThaDking"r.K.A.B,"  kindlyrartbe  trouble 
he  hai  taken.— Kaiio. 

rtt33a.]-Uodel  ■W»torinm.-I  want  to  make  a 
little  model  watemull,  with  a  fountain  alongside.  Now 
the  dlffienlty  to  me  ii  making  the  nme  return  again.  1 
think  I  hare  aeen  it  dtseribed  In  some  dI  your  buk 
numberawlth  aeontrivanceof  lanki.  Please  tend  aketeh, 
■nd  oblige,— Nuo. 

JTtSaS.]— Iiawn  Tennla.— In  it  possible  to  make  a 
-winter  lawn  teunls  court  of  tar-gravel  and  cinders  f — if  ao 

[IXIS7,]— To  BoftSD  Patted  Oloth,— In  operating 

the  same  to  another  sulfate  in  means  of  ordinary  paate. 
Tbaelgth  eaoMaaily  be  lenmed  from  the  aarTace  to  whkh 
it  ia  afflied ;  bnt  t£«  paste  which  adbena  to  the  said  shith 
leaTes  a  hardness  whieh  I  wish  la  rsnose.  It  might  be 
■ponged  or  washed,  bat  is  tbao  any  kind  of  wash  whieh 
iroaldpreTentthiahaTdneai  when  the  article  is  dry  t  W&l 


10  per  cent,  solution  ortteacic.. 

■applied  to  Die  in  a  deen-blue  coloorad  be 
le^nd,  "Motto betaken,"  '  ■■ •- 


m  kaowa  kind^  ■■£  "  ">'■ 


Cttiio  aoid  is  alio  nutlo 

If  that  ihonld  tensed  of „_    

oaatie  acid  lOontta'J   aolntion,  I  do  not  know  ot  whitt 
nli«wBi,bnll  ehoBld  think  -*^—' ■' '- 


pouoDooa  to  do  fujury 

I  shoold  be  ^ad  to  knoi 

Haz  steength,    I  onee  tn« 

I  I  do  not  know  ot  whu 

k  about  10  per  oent.    After  a 

lUon  on  the  tonaue  and  In  the 

I  oaaed  the  a^  but  tor  two 

gas  swatoly— thii  feoliog  pre- 

.  me.    Bo  I  am  cautious  now  not  to 
»-hen™  mj"  inquiry.    I  dropped 

I- — VI    ■— •v'u^tion  of 'Petrolonm-— WEI  any 

zeadF*  kmdly  inform  me  what  perceulsge  of  gasoline, 
Densoline,  anil  paraffin  oon  be  obtained  by  distillation 
iranii  iVi  a  galloa  of  mde  petnleum  I— IiODiaan, 


[TBM.]~SobaoebarB«T  Bohnnpflabak-— Muiy 
yearaagotherewaa— and  perhaps  itiU  m— sold  in  Germany 
a  white,  impalpable  powder  under  tbat  nllm^;.  It  waa 
sold  in  smalf,  oblong,  iroodez  boxn.  and  uwd  as  a  sniiff 
to  cure  a  cold  in  theheail  Could  say  kind  reader  giie 
me  the  ingredienta  1 — 8otaio. 

[T934I.1— SrlviaK  VaoluiDism  for  Trioyoles.— 
T  would  he  glad  If  any  reader  would  kindly  infarm  m?  if 
there  are  tncyclee  driren  by  rack  and  piai<iQ  mifchanisui. 
Dropping  the  ordinary  crank  moTement,  I  set  to  work, 
and  have  arranged  a  double  rack  and  pinion,  together 
with  a  leser  amncement,  which,  thongh  pat  together  in 
a  nnigh  and  ready  way,  girea  excellent  reouita.  The 
pedal  moreraant  is  a  simple  np  and  down  one,  and  I  think 
a  machine  nisde  well  on  this  prineiple  would  go  TCry 
eaajly  at  high  apeed.    Can  anyoneiofd— '  -^-  "-  ■»--'-'- 

rack  and  lever  amngvE '  *"""  ■-'■■*-  — 

tricyclu  t    If  ao,  aTkei 
greatly  oblige,— Ctcloid. 

r?S31».l-Iron  Piping:.— 'Will  any  reader  giyi 
follawing  infarmscion !    Iwiah  to  bring  water 


Dt  has  hitherto  beei 


i  been  applied  t 
saooesBlal  wool 


aeof  tlmeUio 
I  water  would 
Tf  BO,  is  there 

the  water  for 
I.   What 


much.    lamlo 

pipe  wonld  become  Hlled  with  rait  as 

any  olh  r  metal  I  could  lue  Instead  ol 
the  cost  of  iron,  and  that  wimld  not  inj  ura  Uu 
potable  purpofes !- Scorns, 
[T13I3.I— DiaehaTKS  of  W&ter.-~Can  ai 

quantity  . 

shaped  oriflee fonned bj  _, „_ ...  . ._ 

end  of  a  tang  pipe,  length  not  aECaiaahle,  preiaare,  ta) 
nib.  before  opoilng.  What  wooU  be  the  Telocity  c 
efflux  T  Ala>  the  quantity  disabargsd  by  a  eiraular  ontlt 
any  diameter  in  a  eireulating  system  of  water  supply,  a 
la  a  UigB  Iowa,  the  prcuure  being  known  t—AijL-iFusi 
[7tSU.1-CIark  OuIlKhtm.-I  hare  a  Clark  ga< 

fault,  but  failed'.  It  an  explanatiffli  of"  urrent  circuit  c 
iodiictJoa  pbenomcmL  wuulU  help,  please  ublige.  1  ondcr 
stand  the  charge  ia  static.  Could  jllose  itT--<}BEivocK. 
ITUIB.]- Dry  StoKia.- Would  some  ptocUcal  reodi 
kindly  giVa  an  opinion  on  the  following  ease  I    Where 

•n  rmiilinrM  w>  ham  a  ateam  boUet  wUCh    ptJIDSa  Tsr 

ibe  Btanda  hi^  in  tha  shell  of  th 

:here  is  nry  little  steam   spaa 

e  this  defect,  the  plate  under  dom 

u  a  sufficient  number  of  small  bole 

up^y  engine  1    Would  thli  break  the  Hem  of  spra 

S'vt  nt  drier  steam  T    An  anti-primiiig  pipe  is  obiet 
lo  owing  to  limited  space  in  boUer.     There  u 


tosup^y 
deposit  of  Bcal4 


aside  boiler.    Would.-- 

_..^ alsiogt    Ii  there  any  method  other  than 

chipping  to  reman  this  scale,  which  la  fiom  lis.  to  jio. 
tblek  I— As  Old  BcaJcaiBia. 

[TUM.] -Spotted   Diawing-Papor,- Will  some 
ooB  augsest  a   Wat   lo   present    drawing-paper    from 

iffiqg'S  dani™and_ —--•■'-   -""  ""™''"-'  '■-^'?^-^- 


«  paper  is  uacleBS  at  the  end  of  a  few  moi 
"---T  and  Ncwlou  offer  to  water  — ' —  ' 
»rioe  Tery  old  dnwin^  paper 
leortisbi),  and  I  beliere  the 


miedy,  ai 


:ept  in  a  di 


preferred 
iTe  no  special  pro- 
iie  caose  of  such 

on  oondansation  is 

Ltence  analognna  tn 

at  their  ■uirice 


■udden  ehangco  of  temperature  and 

eonaequaoCly  rapidly  going  on,  a  eo 

that  of  blotting  paper  on  all  parte  at  their  ■uifice  in  the 

shape  of  BEiotH  varying  In  aiEdfroma  pin's  head  to  that  of 

a  pea.  and  how  oau  this  be  remedied  I     A  saliitian  of  this 

difflculty  would  he  a  grtat  boon  lo-A  WiTin-ToLopa 

I7S3I7.]  -Teeth,- Wai  any  denial  n-ider  kindly  help 
met  thase  sncceeded  InBtting  myself  with  two  front 
teetli  on  gold  plate,  •bleb,  after  wearing  tor  a  week,  has 


Krtloni  are  1  copper  wire  to  1  part  coin  silver.  Hy  siite 
B  a  gold  plate  which  was  made  by  my  broLher  (i 
dentist  now  daeeaaedl,  and  although  ihi>  has  worn  it  to 
11  years  it  Is  still  blight,  and  is  ISct.  gold  acoarding|toi 
local  JewalleT.  1  dow  want  oune  kind  reader  lo  give  m- 
tha  right  pioportioos  at  alloy  tor.  say,  one  aovenign,  as 
well  as  the  way  to  make  a  solder  to  keep  the  colour.  Is 
there  any  book  on  the  aubj  act,  as  I  hear  that  the  aUoylng 
ot  gold  for  jewelry  and  dentista*  nsca  an  different  matten 
altogether  I- Os a  il  a  Pil. 

[TiaU-J  -Ohemlool  Analyata.-I  ean  eiCimalf  the 
quantity  of  iodine  m  a  sample  ot  potsjis  iodine  by  dis- 
pladnir  tha  Iodine  by  ehlonne  and  titration  with  deei- 
nwmal  sod-  hydroaulpbale.  Cuuld  I  eatimate  Ibe  biomine 
"  by  BettiruF  free  the  Br  and  passing  It  into  K  1 
,  and  swertaining  as  nluniiaiif  the  quantity  of  I 


'    When 


aniilfBii 


What  is  the  beat  wi 


ir  thi 


[lesM.^  -  Plaaetoiy  InfluencaontbsWeather. 

— "TeiDDu*."  in  letU^r  311(7.  hopei  that  1  miy  dud  it 

I  him  refer  to  theory  referred  to. 
Lis  theory  as  concisely  as  posaibla  I 
i.— A.  Elvihs. 


Kingston.  I 
Wiir-Tera; 
Possibly  it 


[7aS6l.57StralnB.- 


faving  A&  Decodaaally  d( 
1  joists  V^^mptoyed,  the  i 
— aal%  DO.    I  Una  On 


S^l 


>T.    IS,  ISM. 


in  the  middle.  Hitherto  I  have  need  an  empinal 
setUing  the  elieea  on  flongea  in  prapoitlon  thst  tha 
latio  (or  whatever  elae  It  may  bo)  bean  to  tptint 
depth  and  length  an  as  1  to  11,  and  etres  oB 
Stoni  per  square  inch.  In  thia  case  (ItoMlH 
ba  I  ton  per  square  inch.  Can  as;  taodar  kiadty 
i  a  rule  for  settlmg  the  point  properly  !— J.B.C 
I.]— The  BaaaiiA.- Does  "Balaoun"  alMa 
letter  (3l&y),  p.  SG]  to  the  pomeloa  Iprona 
la)  when  apeaking  ot  what  the  EngUah  ca 
"  -  "-■■■•■  TSo  pomeloa  (apeltn,  I  bi 
—     ibout  9  to  Sin.  in  dial 


■■  Forbidd" 

is  round  Ilka  an  orasge,  a 

colour  ot  the  lemon,  faQ  ct 

bought  in  London  fur  a  fi" 
'•yarbidden  Frail."— S,  H.  i^. 

[7f»3.]  —  Froah    Water    Kedosa,    X 
Qardena,  Bsrant'a  Park  —What  ku^  of 

is  thid  T    i>xs  It  belong  to  the  same  doa 
J.  I.  a.  ™  ™       e  "»"  f 


'Hieya 
slle^Ib 


'^1 


.icrophone,  as  I  have  nctieed  that  tlu  eoU  naet  lift 
ilaka  transmitter  asema  to  be  a  sliort  one,  wsol 

. ibont  98-a  B.W.8.  win,  and  that  the  eml  naid  eit 

the  aowei~Bell  is  a  long  one,  wound  with  about  Ka.  A 

B.W.G.  wire  I  Suppose  the  Danamitten  wse  ts  l> 
diaaged  on  la  the  opposite  coils,  imuld  they  be  aq4 
as  good,  and  baa  the  number  ot  turns  of  wireaaytk^ 
lu  do  with  (he  renlt  I  Any  iofocnwtlDa  oa  the  slsn 
will  oblige. -F.  W.  B. 

[71^9.]— ?reokIeH.-Cu)  any  reader  tell  me  orseot 
forfreeklea.  without  miurytotnelacel  Ihavahadaa 
fur  the  lost  five  yeonk-Fain. 

I7S1M,]— "E.  M,"  Reoaiyer.— When  Mr.  O^ 
usi  r.  in  induction  ooU  wiib  the  '■  £.  H."  iweiven,  dm  It 

c-a  without  induction  coil,  as  he  iliites  in  your  vshMb 
pipers  that  the  beat  radstancc  la  SO  ohm*  '-■  — 
time  ago   I  tested  a  Thompioa*s  racei' 

supplied  with  (ha  large  transmitteri  of  the: , 

Co.  make,  and  it  tested  BO  ohms,  and,  as  no  dooht  kt  b 

(an,  these  inatmmaiti  gave  good  reniUa.    T< 

iUoblige.-?.  W.  B. 


every  week,  and  am  told  that  tha  natural  moistmsffw 
^    grateful  for  advice  as  to  the  probable  remedy, — Yeas 


r  whiAa 


I74as§.] -Medloal  OoU.-WiU  Mr. 
irimary  and  secondary 


eoilfetb 

'n^gulate  lame  with,  bsl 

ist  I  was  lold,  the  yvte 

first  end  of  the  wirsi 


lis  was  repeated  nntllthvta 


nity  from  end  lo  end  of  bobbin.    The  i 
'  thia  was  in  one  continuous  length,  not  _ . 
US.    Is  the  abovo  way  of  winding  eonwt, ' 
lid  of  a  wrong  idea  I    The  informatioa  a 
nnkfully  rec^ved  by  one  who  has  looked 


ThOBMODdsiTa 
I,  not  dividedM 

eoneetiorbsiil 


[71359.1 -MetroBolttan  BekUwuy  Locoa.-*< 

enginefl  wbidi  run  between  Eammenmith  and  New  (M 
ls!E.a.ll    Wouldbami  ■     ■        '      " 

[71se^1-BrlKlitos 

rident  kindly  ohlige  a 
fuUofflng  nimea  to 
".C.Ky.:-Noi.Wl,lM, 


irbyanaw^ 
-„  .-giaes,  L.B.il* 
t3(,  433,  W3,  and  47**^ 


[7!3a!l.]'BnlldIiig'Safet7Bloy(ile.— HayingbHB 
recommended  by  my  doctor  lo  takQ  up  bicycling,  ail 
feeling  aniinuHta  make  my  own  micfauie,  I  shouldM  - 
preally  obliged  lo  auf  fellow  merhanio  for  aoy  hints  ■air 
Lbe  beflt  fonn  of  machion  to  baud  foroidmary  rood  van-  : 
Also  whether  it  would  be  best  to  maka  a  frame  or  bar  tkt 
■ame  ready  made.  If  Komeone  would  reply  vhohaalnA 
his  own  maeliine  I  should  be  thankful,- NanroLK. 

rrsaaa.l-OoQstltueitts  of  Planta.— Would  ■■* 
ol  your  scientifii^  readers  lundly  InsOuet  me  as  to  thsM 
book  bearing  on  the  conBlitncnta  of  plants— via,  U* 
mineral  and  nan-mineisl  element*,  aad  the  parts  th« 
play  in  Uieir  conilTuetian !  WiUilbeadvaalasaaosIsp  ? 
thi^iigh  a  course  of  organic  and  inorganic  cbeBlri^, 

divided!    labotiuiy fooreimporlontl- Msc.Boiisoa. 

r723M,]-BatlL-HeatlDK.-Wli«tis  thaaimilBatid  i 
quickest  way  to  heat  a  hath  by  means  sf  polmffln  I   BA  • 
iDquBtlonismBtal,aboat(lft.loaK,  waterladfraBBU  . 
"^  ahoald  lika  to  alls'' 


Si 


Upoaait 

nsa  of  a  Defrlea  slove.    Ihope  _ , 

Bpoodenlii  will  notice  this,  as  I  have  not  seen  tha  quetf* . 
yet  treated  properly.— O.  H.  V. 

(73303.]- EzptodiiiK    OlaiB    Oonee.— FnJM^ : 
tromthc%aiik  a  quarter  of  a  mile  distant.    ThaaHwm 

desired  to  make  them  explode  or  break  with  cartoialyis 

as  to  diatjiarge  "  """ '■--•--  -^ — -  ■»-  —  .— -i  ik* 

water.    Howes 

[72388.1- _    _      .    _ 

above  cells  in  luc  working  my  eleetna  bell^  tw 
one  Na.  3  BLCe.  I  have  tLem  arranged  aa  foIL 
-Ko.  3-Nu,  3.  Ii  this  the  beit  way  to  ha 
isDged in ordd  to  get  tha  most  amoont  of' 


BNOLISH  HBOHANIO  A.ND  WORLD  OF  SOIENGB:    Ho.  1829. 


loiKMtl     1 


itul  comipuDdaoCfl.  On  nadio^  replies, 
tarTDfaLondoiiopliUi&lmlohcH^Ul,  who 
Lh  nBme  of  ipeofuiit  In  irfaom  lie  nid  I 


— Baslm  OII.~~'Wlll  mr  nrnderdiacribe  a  goocl 
■  •ineUiuiigraini>il!-£.  C.  U.,  IiHOidl. 
-ptTldlny.  BUipsa.-CmiW    nny  r™a« 


ac  Palzer,  Cipc>:''>i  "^  " 


~ElectTiaQasIlshter.--Ii 


riaQasIlshtei 

»»,  and  Fig.  8, 


a  Df  wlm,  and  uteo 


-O.N.  Ballwar  No.  18. -Can 


Wge  me  villi  xkeUli  nod  diwn 
ber«l  eagme,  iLUd  df  Iha  FsciUQ  OS 

a.j.  B. 

ioq»  of    tbe 

iheL.Ji.W. 

Sitver-plntluff.-WiIl    umi! 

one   Jlndlj: 

— TelescopB.— Mr  4|  nfraclor  dom  not  dBflnr 
»  It  ihould,  it  iKvini  had  ■  railnr  joumer  I 
AdjUbewTODgJ  What  U  Ibc  centring  of  an 
hnwliit  accompliflliEd  T    Doaitmeaa  mr^''- 


lincUoa.    Ig  Uu  dolsct  in  tbe  o.g.  or  e.p.  I- 

— TImbralta  Stand.— IIuviib  glaied  oortlieT 

the  V>p,  irill  unr  of  oar'readcra  kindly  telin 

— Ouesalny  a,  ?er«on's  Affe.— IVe  bm 
lad  two  vpiy  ingaoloui  poiilw  in  the  "  E.M, 

u  (oiind,  and  tha  olhar  the  age  and  tfle  dn.j  i 
h.  But  one  I  lulslr  saw  demonitriled  bf  i_ 
uitJeiuj.n  with  unvurjinff  aa^ui-aay  fa«re  (  Kptdp- 
^ainlr  riurpituea  both,  u  by  it  be  told  tLo  [Li;  of 

,  aadcoodoqucatlf  theago  to  tboTerrday. — Tui 


bt-green,  black,  and  red.— W.  H.' 

J— BnddeiB Can  taj  nntlenun  tell  me  If  bf 

anr  dlndnnUsn  In  tha  Mlaoccd  luddera  uaed 
w  IB  Amerie*  I    In  what  wa;  doei  tbe  Bo-lor- 
Tidagpmt  alfaetthBrtearinKl    Are  tbej  harder 
to  irteer  thwi  boati  of  tha  ordinarr  ksel»iie !    I 
1  ImgET  or  ahorter  tUlsr  raqnirod  I— O.  U.  V. 
]— HBTdonlnr-— <^i>ii  u>T  mider  tell  nu  li 
B  prrtecOf   itmight    gtoel   gpindlH,  sbaut 
,  tbiek.  to  prevent  tbem  fr«a  pLirvia^  {bendl 
oingj    M)-  BpLndl™  BwiorallT  curve  nbnut  i 
aag.    la  there  any  etainniaii  b>  be  nuicad  i 
-,  or  ia  there  any  other  method  to  prenmt  it  b 


nu  jbiif indlr  tell 


mar  «»  »n  savettfw 


Ught  « 


.    I  ha*e  d^"™d''<>^ 
OD  stnight  up ;  but  II 


sefroi 


nnde 


It  mtke  n 


;f.i" 


1  Telephone  Company:  othe 

' "-"  -'not.  and  nellner  ean  any 

^  i  jiatiafactioQ  and  free  me 
le  eompaalen' olaimi  of  infrlnniomt.  What  ii  the 
L  nt  our  TeaAen  I  Also  I  ■ho.Ll  be  Rkd  to  baTo  an 
tion  from  any  Brm  cip.ble  nt  ^r.pplyiojt  >aeb  a 
MynMrew  ia  in  ■■  Addn=n"  oolumn.-<iin«iaT. 


ANSWERS  TO  COBHBBFOVDEHIS. 


nlsUjdiuaitouU  U  tlMra 


'hich  the  repliea 


elurge  le  mude  for  iDsertuig 
■  LeUort  or  rineriea  aakloa  .     .    . 

raannfaatnien  or  eurrmondenta,  n  «£ara  lo^  or  other 
aitidve  «an  tw  porohaaed,  or  re^iltea  giving  ciuh  informs 

question  asking  (or  edneat 


Attention  la  eipeaially  drawn  to  Hint  No.  4.  "Vbib 
Dace  devoted  to  letters,  ^nerlee,  and  repliee  la  mfut  for 
the  gannal  good,  and  it  ia  not  fair  to  oeovpy  it  wiU  qoB- 
tlong  nuh  u  ■»  tndloiitcd  abore,  iriiloh  an  only  of  Indi- 
TidDal  mtemibi  and  vhieh,  if  not  iilmiliimiiaiili  la tikem- 
•elTca,  lead  to  lepUea  whiidi  ais.     Tha  "  Sixpenny  Bale 


n^dg^ 


ort-ty  -a.  3  Hook  -s    a  B 

-1^  O  -L»como 

whioh,  perhaps  a 

medy.    . 


(Asyou'lIvBiiia. 


are  too  prnad  to  go  to  an  opblhalmio 
alwayi  mbacriba  toiU  fnad<1-^Hara, 
;A>  yau  llvs  in  a.K. ,  ^  Id  tbe  Fuubury  Teobnioal  Col- 
lege. Leonaid-atreet,  E.C.,ajidUke  all  they  will  allow 
~"i  to  enter  far,  including  praetieid  fitting  work,  aa  we 
Humejoa  mean  dynamo,  fto.,  building  by  "eltcttioal 
iaeeHag."  It  na  would  prefer  it.  tharo  an  tome 
uci  at  King'A  College,  Strand ;  but  you  hara  atill 
Bty  of  timd  to  mike  a  oholce,  aa  the  claaua  randy 
snence  untU  0(!totier.|-8.  Jiari»,     [If  you  iaie 


K3 


any  artiidea  and  lei 


posdibly  mn 

dex  published  in  tbu  naraber  tni 
Biiia.  iWe  know  nothing  m»r« 
ig  than  W8  gave,  and  an  you  ai 
ight  to  know  wo  do  not  give  adi 

;  U^S.A.]-_E.  H.     (AtoT«dy_^ 

mwrti 


riitiog  on  aoniall 


t  baKery  any  Die  tor  eleetiio 

an  hour  or  two  a  dayl    ^ j ._  _,  _» 

if  Ibis  battery,  and  bow  tha  oxide  ol  topper  la  to 
led  *  f'oiilHli  piepue  it  myielf  1  rarticulanof 
eiyirill  oblige. -F.  AtiaiT, 
]— Mathamatioal.— A  msipole,  broken  in 
rA  with  one  end  on  the  gronnd  at  a  dintanis  ot 
n  tbe  baw.    After  boin^  repairrid  it  brDbc  again 

vund  at  a  dialance  from  tbe  iwM  equal  ta  the 
'  the  pajt  flr^t  brokan  off.  Find  the  l^igth  of  the 
...1...V ,_.i  —  r^t  by  inapeotion,  aftetthe 


] -Hot- Water  Apparnttu — Coold  any 


P»at  (If  yon  m 
faotiin  0(  Comen^ 
4Ba,  Vol.  XLVUI.; 


>IScial 

'bank  nduraes.    The 

.   .vted  many  timea.)— 

fii  Wanklyn  and  CQiapcaan'i "  Trea- 
tise OB  Water  Analyilii,"  pnbliohed  by  TrDbner  at  5s., 
irhlch  migbl>  qervp  vonr  nuraoiie :  but  we  coimat  oav 
deBBlteLy  witboi 

do.    You«pe»k._      .__ 

th«  aoalyala  of  then  moat  ba  done  by  a  obi 

*—  *— '  a  luxe  ncpnlaDni  of  anahrdoal  worlc.)— W. 

'" *■■»  totlan  on  the  "HomoMann- 

I  pp.  lit,  IS7,  isg,  33»,  319,  U3, 
in  lO'^t.  it  would  out  be  a  bad 

oommercial  value  to  you.)  —  5?Ill?.o«.'"'(W«""?o'ubt 
whattMr  any  book  glues  aa  Duob  Information  aa  you 
can  flod  )a  bask  TOlamen  abmit  miuntrng  mlcnwopical 
objeita;  but  the  "Manual  of  MIcroiKinical  Moanl- 
ing,"  by  J.  H.  Martin,  pabliohed  by  Ctiimhill.  Xew 
BurliagtoBHitreet.  may  gait  you.l  — Kickii.  Pliti. 
IHeaae  aee  indioen ;  or  if  you  will  make  up  your  m^d 

refer  you  to  back  numben  when  all  die  ra]iiired  ^or- 
raalian  oan  bs  found.  Why  not  look  liinuah  tha  back 
TOlBDea  yooneUI  You  will  Icam  much  by  thi  ' 
method.)-J.  0.  LiaeooTT.  (Touwitlaoa  bytbaindi 
pobllahed  In  thia  nngxber  that  the  artiola  oa  '*Ai1UUii 
Silk"  appeared  onrnr.  Hay  IS,  18*0,  No.  Ull.) 
St.  Caiapii.  [Vdonotknow  what youn/arto;  bnt 
aa  yon  live  oamparativaly  near  "■-  '^■~-  ■^"— 
LIbnty,  SouHianipian-btulmDgi,  C9i 
liopjntntfl  10  p.m.), you 


s. Patent  UOco 


look  over  the  buk  volume*,  and  let  na  know  wbleh 

'^prioi^iple*'  may  be  tha  auhject  of  a  valid  patent, 

erovlded  a  method  ol  applying  it  fa  also  deacribed: 
at  your  query  ihould  naUy  be  put  to  a  jHtDBl  agent.) 
— BaniiEaa.  lytt  do  Dot  know.  Fioenn  tha  prS- 
gnmine  from  tha  fluDretary,  Greaham  Hooie,  £.0.) — A. 
Wotn-D-aa  Baou,.  IHow  can  we  advin  without  man 
knowledge  I  Aa  you  an  at  Ifewcaitte,  try  and  aaa  khM 
of  OUT  ODtteapaDdaDta  in  tbat  town.  Wo  an  ion  Ihar 
will  help  yon.  Try  at  the  plaeaa  when  the  aaiMWa 
ctauea  an  held.l- TiLiunipn.  (Why  not  look  up 
baek  numbera  or  procun  one  of  the  teKtbooka  \)^~ 
lamatNT.  (Tbe  description!  nnd  valuea  of  tb* 
electrical  unite  an  «iren  in  all  the  textbooks.]— Br,  S, 
Cuiai-aTT.  (Dr.  .Vveling'a  airticlea  on  Botany  will,  m 
believe,  be  npubliibedT  shortly  in  volume  fono  by 
9wuB  Sonnenwhein  and  Co.)- F.  G.  (Belter  orplr 
to  the  rulanmeter  Company,  Nine  Klraa,  LoBdon,  B.W. 
They  will,  perbapa,  send  you  what  you  want.)— Caa*. 
K  HTavayn.  (Iftlie  maker  likea  to  send  ua  drawlnB 
and  dnerlptlon  of  hia  motor,  ve  will  insert— if  it  li 
nont  and  uaeful,  that  ia.  Itiaof  little  nue  nferrbif 
onr™aderatootWiouniati..]-W.  L.     [You  eao  flnd 


Hora    Proof.— The  lata    K^tor  of  nt 


'Vies. 


;o.j^.i. 


"J.  PiKsai,  KnoUalde,  Yawl.  Lyme  I 


\mi^ 
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1.  Kt-B  E. 

3.  B  or  Q  matet. 
i.  B-Kt  4,  &c. 
S.  Et  tokoi  F,  Ac, 


M(d)ai 


b.  1M5.  tl 


[a)  1.  K-Kte("). 
(i)  1.  F-EtB. 
1.  O-QS. 
TO  COBaEBPONDENTS. 


bd  entranee  feea  to  Tourney  n>eeived  tmm 
W.  A.  Clark,  and  J.  Bayner.  We  an  only 
le  man  entry  in  aolulian  Tuumey  to  make 

'WFatdSahouldbea  VB.  Vaili- 


to  be  omi' 


CHARQES    FOa    ASTERTISIVa. 
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YBtmn   or   STTBSCKIPTieH. 


ttntfOm  CBU4  lAfMs     For  Of  C»M  »uln.  I3L,  r<  Mi 
bc-fdl.  ■■  rrSH  •    (dim.    Ik.    a    lU.    »lc    .  U    CUl>    !i 


■ban.  JiMB  *.  OXK  H*  C<-  Mm  Ol . ._— 

«lMtI.  aa  ^^Ktad  ■■  nadn  irtirripriMI  ■■  Ika  DUM  Muh 

ESWaun MMMiwic, -  ft.  «•  ■fi^t.Sir^'i- 

11       I      T.  !■         mMta^tWHm**^  ■■—»''■  '■'MM 
■Wj— Wb^  hi  It  ft!  AM  ir  U.  iKk  avn  Hamrotn 


■onCB   TO    STTBSCBIBEAB. 


Holloway'a  Pllla,— Tb*  0»tK«d.— Thubli 


OUS   EXCHANGE    COLITlDr. 


Ttt-ain.Xroalikths,  eiHDtre.buk-mr,  diiJe-™t, 
Two  pair  Oiiaal&r  Balla  for  lonnmoUiw,  S(l.  dia- 
Haod  Qrlndatoiie.  with  tmogh,   tia.  iiajaeter-, 


WasM,  A  Dag  Pnp.  Torbhln  or  biuII  Triih  Terrisr. 
Wuitel,  It  to  Uln.  Td(Mp«.  moontlDgiio  object,  witfa 
Oonont  Pinto.  8  kor^  ln_^™^^Ti«l«ji'«;j  T*o 
ate.  Wood.  TamluK  ■  >tba.  ■!«  nudd  Bituh 
BKtU|^  Ouboiu^  imnJ,  nlwut  *llb..  3  pnrmn 
ffltna>i  r>-Liirbt  Drr  Oaa  Ketor,  Dew  eondiUon, 
OwU^ef^is.  dew  polubed  Plata  aiaiB-iattaUe 


•plodid  modHl   HorlBontol  fajrlna,  tnl 
_J^^8Jn.  PUuiO-aonTax:  Lnu,  bollrt  nun 


BOTBT  Safetv.  Homber  OMcriil*.  nWeKopa,  a«*n 
ilDiilllaff  SpindlaandBoTOwPlKto, 


Bpara,  SftUii,  BI^kihk,  tnit  HHt.  boat,  prardlen, 

Bovol  Wtlktag  Btiok.  -  Hold*  labueo,  egmx, 

l>fiJH.    ElEliiiiiiF  iD'lUii— WiLnn,  L  QsldaqUtli-nikirpiclhui! 

Wuitrd,  aas-BnRiuf  In  eicbuH  (or  arkllirhtiiorapooiid 

*inU  Draiiiu,  t>cll  LoQjin  B4kt — irVI.,  It,  Biijlbat-Ittl,  Buikm 


miU4.  null  Ouboldn-,  li 


So.fL,  Hlncnl  Wats 


WuiUd,  Uagnto-Miubine,  6  fo  10  ■mpfa«,  or  mull 
Eichsnire  oBcra  wiated  (or  Two  Shkraa  in  the 

aH.P,    LaanolL   BoIIai*,    10D.p.    Dfoamo,  Tarticil 

Btoam    OiianB.    lin.    Ai*-,    (null   Water-no^ 

Wantfid,!  or  i-hone  Water-Motor,  1ov-pre«nirb.  In 
OAn.— NoMitK  CoLuitt,  a,  PrHi'Hmt.  Hv'cAiU*. on.Triu- 
Bplendid  Iflcp.  Dniftma,  far  Ug^Hat.     Will  ai- 

Wsnted.  Boobiby  Harhsrt  Speaoer,  Dmrta.  Huxis;, 
Karhaoge  SftW-Bflnoh,  wood  frame,  take  84fiL  eaw, 
Bloyole.SSIii..gDodordei.  Talae  30e,  ETchtnga  (or 
Violin,  Did.  nine  £S  a*. ;  Vice.  lOe.  Eichasge  SifeCr 

a  QlTrii.-l,  llu'tU'ibnl.  Hi-  ScUidllD. 

Borismtal  alide-ralTe  BnBlne.  tin.  bore,  (in.  itnke, 

BuidMioe  Bitoh.  S  moatlu,  twtwiwn  wilUe  and  New- 

(!luii(>~C.  S>>DUI,1,  Hicti'iunl,  HiUoii,  Ew>. 
'  EnfflUh  KeotaanlD  "-Wanted  Vol..  XVn.  to 


"BnglislxICaaltania."  VoU.  Xlt,  XIIL.  Xrv^ 
itrAfcfiyi,  handiiome  bran  doable-nuke  Badder 
Wliitwoith'i  paleat  O-nide  Stocks,  Diss,  Taps. 
FuuiMiell  Buttery,  Uiick  dodi.  welt  Qtted.  gUia  elee- 


THE     SIXPEBTHY     SALE     COLUttS. 

Adverliicmenia  art  ituerlid  in  thii  column  at  ths 
rati  of  M.  for  Che  Jtrtt  16  wonfe,  and  &d.  for  every 
titcceeding  8  IBord*. 

Haw  UluDatoa  Prlee  LIM  at  Sorawa,  Bolta  uid 

UUlar'a  Bleotrio  Dspot,  14,  Deuugste.  Ifu- 

WDoelHiattinc  knd  Dlvldlnc  to  it  Inehaa  du- 

Uanoheatar   Blsotrioal  Storei.  —  For   Bella, 

flilversd  Olaas  Speonl*  asd  Plane  Iflrron  o(  par- 

Weathar  Forsoaat  Inatrnotloa   Ohart.  (or 

Tkin  O'Bhajitar   Honaa,— Eioe.  medinm.  aharp 

Brao  Door  Plutea.  Style  and  prlw  luunipuHd. 
Inaoriptlon  and  Onumaatal  BngraTinB 
Small  Brsaa  ITaiae  Flataa.  anmred  and  blaeked, 
Zlno  Stanoil  FUtaa  tor  laak.  box,  and  ticket 
PiiatinK  Pmaaaa,  complat^  with  tjpe,  tion  lOc 
TelaphODaai  fl*.,  oomplete  with  belli,  battnlea, 
Impnrnd  Oriadatona  Bnlndla.  Btted  with  anu- 
8air-o«otrlD^  Iditha  Ohnok.  <■.  3d  poM  tnt. 


Pratwork,  OaxviDK.  Kaponaia.  and  Laather 
Pratwork  Paroela,  lOft,  laMrted.  *t.  Fretwork 
Tnmtnr  Wooda-— Bbonf,  Boi,  LiEnum  ViUe. 
Write  for  Slnr.  Kandliani.  and  Oo.'a  IBrtitol) 


iandlcfl,  improved  armatnre,  prioa  JB. 
Dynamo,   13^  coindlea,   improved    armatnre.  pna 

Dynamo,   ft)  etadlea,    improred    armatiire.   at.  ■, 
Sdsdlc  lu. ,  lO-cuUi,  aoi.  ^  (-uaili,  lU.    Lin  t*!  uiusiuh 

Dynamo  O^tlnn.  from  >i.  6d.  par  letiWn, 

GtaaBaelnaa,  from  )H.P,  (Buttarwortli'e  petal). 

Aatronomloal  Objeat-aiaaaea.  Id  binaa  oelU,  «t 


Aalrononiioal  Byooleoea.  anyjiowBT.  Uc  gad. 

Bavolvlnr  Diagonal  Bjraplaoa,  fonnlng  dOir 

Tranalt  Instmrnent,  on  iron  etand,  ao^leCe,  ml 

Aatronomioal  Talaaoopa,  Browning,  Min.  Witli'i 
«lm..  lal....,.pi«u.  lo-  .QLiQD.  .Wd.  Xla  10.-^^.11-1.. 

Astronomical  Talaaoopa.  lix  •rsp'een.  urn  ul 

.Ui  diiifasU,  l|iD.  oclectglu..  gsA..  .to!  moUcu.  Ul.-Cuu. 
AMtronomloal   Telasoopa.   Bin.    eqnitorial  i^ 

Aatronomloal  Telaaoapaa  —Sin.  Orubb.  jin,  uj 

nnlTsraal  Bqoataiial.  Cooke'i  bett  •eriea.via 
cl^^J^^  "  ""'  ""  "'"'°^-  """  """■  "■*  ^^' 
ITnlTSraal  BqaatOTlal  [Ombb'i,  Oxford],  wift 
Aatranomioal     Tdlaaoopea-  —  Salea     effeetil. 

Biitannia  Oo.  publiib  a  UoDlUr  Be^atn  d 
Second-hand  Steam-Bn^lnoB.  Ballera.  Oa 
Buyarn  and  Sedlarnof  atiova  ItamaeanaM 
lAtseil     Bbnk  of     Stocka     and     Dlea.    P°in 

r^lIDH'.,  Ww>dwDth>ri'TaQU.-Siii>.il.  LV.  IIU.  UhUWTu 

To  Vannlaotursra  and  Invsntara.  — B  nuni 

Qxoon'a  Patent    Poot-pawar  Ply  Pr««aM 

New  Patent  Sprinff  Hammara,  (opereede  itaia 
Paotoriaa.  Warkihopi.  and  Teehnioal  gcbBolaBml 
Qaa  Bnginea.  T-Cbeapeit  and  beat.  Baa^tenugf 
Plleal— Cured  flnt  appllaatioD.      Palmcr'i    biUia 

Palmar' a  Ointment  [two  liberal  renwdiei  Indnli^ 

PrlnUnii.— Billhe.id>,  M-moi.,  Baidnm  OMdMft 

W.  OanninB  and  Oo..  Bimungbam 

Dynamos,  FoUahiDg  lAtbea,  Tate,  Solntiacii,  coo- 
an^tiDDh  ChmLiaU,  Bate,  Ciufio.,  Hoph  Lacqinn,  ud  naplM 

Praotlral  Inatrnotlon  on  Blaotro-platliic 
TioUn  (or  lale,  Vicholaa  Amati.  ma^lOoent  moAiL 

Itllitary  Braaa-Baad  Initmmenta.— Pnah 

SDonc  back-feared  Iditha-Haada,  bond-^ui 

Oao.  F.  Obnttar,  Blrmlnghami  bant  Ode  makvd  4 

mrj  r^iinu  la  tba  IlHUii-plului  ud  PiU.Ua«  Tialn.  i 

Dyuamoa,  Indieaton,  Beelitanae  Boaida,  HaitnbH 

CniBKUin.   '~-.bin.    Bluniai,    raU.r>>    Hui*".  Bnakiu,  TH( 

Pollahlnff  Lathoa,  EmerrTape  Maehinea,  Qrlidak. 
Aniatonr  Sechanlca.— Special  daia  (at  jtii^ 
Dynamo  Wlrai  bigh  oondiutiTitT.  beat  qnalitli 
aianlera'  DiamondB,  Sa.  M.,  Ta.  Od.  npwarfc- 
Diamond  Points  tat  all  kiodg  of  laiiiiln. 
Diamond  Taming  Toola  for  tmlng  ameiy  lAadi 
Diamond  Drillatrom  la.     Drill  SCoek  and pealag^ 


"The  Wtmahnrat  Xaohlu."  bj  W.  P.  Wend- 

;'."i'i;7-'.'!rri',u"«o°"'  ■"'"W^a""  pwtt«.iM- 

Kew  Soldorlnr  Tool,  alwaja  dean,  nerer  reqnlrea       Diamond  for  luldarlee,  Diaaond  Bpatki  for  eUia 
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BOTAHT  POS  STUDENTS. 
«1BD    Atbuvo,  D.Sa.   Loud.,   Fellow  of 
UuiT.  CoU.,  Loud. 
OhaiptaT  XXIV.— The  I.eaf. 
'IXmON.— Leaves  arc  lateral   ap- 
lendages  of  the  ascending  axis  or  stem 
Ita  branches.     They  arise  acropetally 


■^f.  Stf. 


ogeaouely  from  nodes  bolow  the  grow- 
■inU,  and  are  flat,  expanded.  The 
al  name  for  leai  organs  is  phyllomes. 
tliology. — There    are   fonr    cUisseB    of 

all  of  irhtch  have  been  studied  in  onr 
Lration  of  typioal  plants  of  the  14 
J  Orders.  Indeed,  in  this  account  of 
Jrpholofn"  ot  the  leaf,  little  moi 

than  the  le- enumeration  of  certain 


f.ssa. 


and  reference  to  tlie  particular  plants 
ting  them. 

duses  are  (a)  leaf  scales,  (6)  true 
(t)  bmcts,  {d)  florel  leaves.  AU  four 
a  mthe  Hyaciatb  [Liliacete],  Chapter 

urangement  of  the  loaves  on  the  axis 
AyllotaiT  of  the  plant.  tbJic  (lasis) 
iment.  Thus  far  in  our  study  of 
wo  have  only  noted  the  three  general 
tinenta  of  leaves— alternate,  opposite, 

•re  must  sotr  go  somewhat  more  into 
■ils  of  phyllolAxy.  If  a  line  is  drawn 
XJI.-VO.  1880. 


^f^^.^S^. 


from  1  to  2,  and  then  to  'i  directly  above  1 , 
nnd  on  to  i  directly  above  2.  The  series 
included  by  the  spiral  line  in  going  from  a 
given  loaf  to  the  first  loaf  immematcJy  above 
it  is  a  cycle.  nxXm:.  (kukios),  a  circle. 
Thus  1  and  3  are  a  cycle ;  so  are  li  and  ;i  or  3 

Between  any  two  successive  leaves  of  this 
particular  pbyllotaxis  tbo  fraction  of  the 
circumference  of  the  stem,  measured  hori- 
zontally, is  ^.    And  this  fraction    is    tht 


igular  divergence  of  .-  the  leaves.  Its 
numerator  (1  in  this  case}  tells  ua  how  many 
timee  the  nural  turns  Toiind  the  stem  in 
describing  the  cycle;  its  denominator,  2, 
tells  us  how  many  leaves  there  are  in  the 
cycle.  This  particnlar  arrangement  is  ^eo 
called  distichoui.  it  (dis),  double ;  ffri^oe 
(stichosj,  a  row.    It  is  common  in  Grasses, 

In  Kg.  282  is  a  diagram  of  the  next 
simplest  arrangement.  Here  the  angular 
diverKonco  is  \ — the  spiral  makes  1  turn  to, 
and  Mere  are  3  leaves  in.  the  cycle.  This 
triatiohoua  arranaameut  is  seeu  in  mony 
Monocotyledones.' 

4i  \  are  the  numerators  and  denomin- 
atora    of     these     two    fractions,   and    we 


havo  I  the  next  one  (see  Fig.  2H3).  Here 
the  distance  between  leaf  I  and  leaf 
'J  is  i[  of  the  horizontal  cireumfereoce 
of  the  stem ;  between  1  and  3  is  7 ;  between  I 
and  4  is  3  (the  spiral  has  gone  more  than  oneo 
round  the  stem  without  Ending  a  leaf-^- 
immediately  o^^''  ' ) ;  between  I  and  5  it 
is  a  -,  between  1  and  6  it  is  ^S,  or  2.  6  ii 
directl^r  above  I ;  the  spiral  has  made  2  turns 
in  passing  over  the  cycle  of  3  leaves.  This 
pentastiimous,  or  quincuncial,  is  common  id 
Dicotyledones.  Quincunx,  -mrri  (panto),  five. 
Note  how  th?  aiigular  divergence  \  occurs 
commonly  in  Mnnocotylodonoa.  the  pai'ts  of 
whose  flowers  are  arranged  in  throes  (sea 
Tablo  of  Vegctabilia)  and  the  3  in  Dicotyle- 


■^i*?Pf6 


donea,  whose  floi-al  organs  are  in  two's  and 

if.  f .  Adding  numerators  and  denomina- 
tors, we  have  g,  the  next  pbyllotaxis, 
Fig.  284.  The  ™iral  takes  thi'ee  turns  in 
passing  from  leaf  I  over  8  leaves  to  leaf  9 
directly  over  1.  The  HoUy  has  this  | 
arrangement. 

1,  j.  iV  comes  next  |.  I't,  and  ~'(  next. 
These  complex  phyllotasies  are  seen  in  the 
hard  bracts  of  the  cones  of  firs  and  pines ; 
the  cones  of  the  AVeymouth  pine,  s'l  in 
those  of  the  Norway  Spruce  Fir. 

Opposite  leaves  and  whorlcd  leaves  are  due 
to  two,  or,  in  the  case  of  whorled  leaves,  more 
than  two  spirals  proceeding  up  the  stem 
simultanoously.  In  the  decussate  leaves  of 
ium  and  Labiatir,  l.'hapter  XIII.  Fig. 
we  see  two  spirals  with  ^  angular 
divergenoe,  and  a  toti'ostichoiis  arnuigeuient 
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Books  that  bave  been  treated  i 


of  tin  or  zinc  placed  iiuide  ths 
well  Ha  outside.  The  gro&Ua  tha  a 
pressure  wMcb  can  be  given  will  belf 
the  Bolidity  oE  the  book.  While  in  the 
backs  are  "  waahod  off,"  that  is  the  ew 
which  was  given  to  the  back  before  n 
washed  of!,  first  by  coating  the  back 


^.  S^f. 


ot  Qia  leaves,  '(t^h  (tetra)  in  composition  ia 

The  ports  of  the  leaf  have  agaia  and  again 
been,  mot  with  in  varying  forms  in  tha  plants 
dissected  and  described.  Xhej-  are  the  petiole, 
the  lamina,  the  vagina,  most  frequently 
W^aenting  itself  in  the  form  of  stipules.  In 
Fig.  28ti,  tho  leaf  ot  tie  Lesser  Celandine,  a 
EaBimciiluB  vetr  closely  allied  to  the  Butter- 
cup, shows  all  tnreB  regions. 

TuJTiing  to  our  mucli  used  plan  for  dc- 
•onbing  a  plant,  the  chief  variations  of 
"kind"  of  leaf  (simple,  compound,  and  their 
Tftnetiea),  venation,  shape,  margin,  apes. 
aurfaoe,  have  been  met  with  in  our  practical 
work._  Iftit  a  summary  of  these  chief  forms 
and  pictures  representing  them  may  be  given 

Kind.  Simple — all  theleaves  in  Figs.  2S7- 
200.  Compound— all  those  in  Fig.  291,  of 
■H-hich  a  is  temato  (Cytisus),  6  aoptat*  (Horse- 
chestnut),  r-  is  imparipinnste,  with  adnate 
stipules  {Eose).  d  is  paripinuate  ftuberous 
Pea),  e  is  doubly  paripinnat*  (Acacia). 


HOW  BOOKS    ABB  BOTIND.-VII. 


THE  preparation  of  bonks  which  are  to  go 
into,  or,  more  properly  speaking, 
bound  in,  cases  ia  much  the  same  as  is  t1 
with  ordinary  jobbing  work.  Tbia  has  all  been 
already  deacribed.  The  variona  operations  follow 
each  other  in  the  following  order.  When  the 
l-eave  the  newer  they  aro  end-papered  ; 


the  lining  process,  Sec,  we  will  go  back  to  the 

iBoks  to  which  we  are  going  to  fit  the  bciarda. 
These  have  been  jointed  and  the  boards  have 
been  cut  tho  proper  size.  'When  cutting  the 
boards  for  n  book,  we  take  the  book  and  look  it 
over  for  the  smaUeHt  page,  which,  hating  ob- 
tained, we  take  our  size,  allowing  the  merest 
shaving  to  be  cut  from  it.  I  do  not  like  the 
practice  of  cutting  a  book  down  ;  1  always  try  to 
impress  upon  those  whose  duty  it  is  to  do  the 
cutting  to  take  as  little  as  possible  from  the  edge 
of  a  book,  hitmngo  it  ia  that  some  binders  aeem 
to  have  a  delight  m  trying  to  do  the  opposite  of 
this.  They  whack  off  the  margin  moat  rutb- 
lesaly,  and  they  think  they  have  done  a  good 
"--■-  T.     Oh  !  there  is  nothing  so  vsiinR  to  me  as 

3  a  go''  I  book  cut  down  and  leift  minus  a 

margin.  TIiq  margin  of  a  book  is  like  the 
framing  of  a  picture.  We  don't  like  to  see 
"  □  picture  in  a  mean  frame,  so  ntiither  should 
liavQ  macginless  books.  Having  ttiis 
.ged,  WB  proceed  to  faaton  the  boards  to 
tho  book.  This  is  called  "  lacing  in."  Sis 
holes  are  made  in  each  board  close  to 
bands  or  slips.  The  slips,  which  should  he 
scraped  out  verj'  fine  before  this,  are  pasted  with 
the  fingErs,  and  passed  through  the  holes  into 
the  inside  of  tha  board,  and  back  again  to  the 
outside,  and  drawn  tight.  The  book  is  laid  upon 
the  side  of  the  press  during  this  operatiou. 
Fig.  IS  may  help  to  Dxpluin  this  a  little  furtlier. 
After  both  booida  have  been  laced  in,  the  slips 
are  cut  off  sharp  with  the  board,  and  beaten  well 
with  the  hammer.  The  proper  method  of 
"  knocking  down,"  as  it  is  called,  ia  to  put  the 
knocking-down  iron  into  the  lying  press  with  the 
Qat  aides  across  the  ends,  and  taking  the  book  in 
the  left  hand  bj-  the  fore-edge,  one  of  the  boards 
ia  laid  open  upon  tho  iron,  and  with  tho  hammer 
the  board  ia  beaten  whore  the  slips  have  been 
passed  through,  until  not  a  trs^  of  a  hole  Or  lump 
IS  to  be  seen.  This  must  be  well  done,  other- 
wise the  alipa  will  ahow  when  tha  cover  has  been 
drawn  on,  which  will  not  odd  to  the  beauty  of 


pnate  and  allowing  it  to  steep  a  few  mini 
scraping  it  with  a  blunt  stick,  and  finollj 
it  with  a  handful  of  paper  shavings  ai 
If  this  first  cout  of  glue  was  BUowe< 
on  the  back  :  when  finished,  the  hack 
very  bard  and  cracky,  berause  it  is  nei 
use  more  glue  afterwards.  The  glue 
between  the  sections,  and  that  is  reoll 
wanted,  so  it  is,  therefore,  nocessary  to 
glue  oS  thetop  or  the  edge  of  the  section! 
washing  off  books  ato  loft  in  the  press  ti 
We  come  now  to  tho  operation  of  eu 
edges.  These  cannot  be  cut  with  a  m. 
this  case,  na  when  the  cutting  is  liui 
board  will  be  larger  than  the  book, 
tool  is  used  for  the  purpose,   called  a 


of  each,  and  two  square  pins,  ■ 
act  OS  stays :  passing  downwards  thrc 
right  hand  piece  of  wood  is  an  iron  bolt, 
at  the  top  with  a  wing  nut,  which  is  tai 
the  bottom  end  a  groove  is  provided  for  t) 
tion  of  the  knife,  which  ia  a  flat  pieci 
ground  to  a  point.  On  one  side  of  t 
press  two  atnps  of  wood  are  acrowed  ■ 
plough,  and  when  cutting  the  plough 
between  those,  and  it  is  wrought  to  iin^i . 
operator,  who  grasps  tho  plough  with  hot 


and  at  every  time  he  draws  it  towards  hi 

gives  tho  screw  at  slight  turn:  this,  ol 

the  knife  to  cut  little  by  little 

edge  hiiB  been  cut.     The  head  of 

ia  placed  in  tho  proas  first,  with  tho  back 

tho  operator,  the  board  at  the  right  har 

lahed  down  about  oae-eighth  of  an  i 

cutting  board   is  inserted  between   1 

and    tha    left-hand   board.      When   tl 

has    been    cut    tho    book    is  turned 

tail  treated  in    the  same  manner :    wl 

of  those  edges  have  been  Gniahed  the 

should  extend  beyond  the  bookabout^in 

according  to  the  size  of  the  book  or  the 

the  binder.     The  book  is  now  knocked  I 

the  bench  and  tied  with  a  piece  of  cord 

'  it  becoming  rounded  until  the  fon 

This  is  oallod  "  turning  Up,"  and 

'  -  placed  in  tho  lying  press  and  1 


,dge 


ntho  a. 


the  plough;  when  tbia  ia  done  the 
loosened  and  the  back  reaumes  its  Rmnd 
and    the    fore-edge   is   conMc^aently 
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mercnrjCrai/.  if"!^.  p.3lS7).    In  the  fonner  of  Ih 

-    . .-   — |g  portion  of  the  mercary  vapnut 

>„„„^„ gurf«ce  of  the  bulb  and  llieo  falls 

IxMilc  to  the  tnaes  of  meicniy  from  which  it  haa  Jiiit 

•       .Bepar»t«d.  Tbo  mercury  atill  which  w  iloscnherl 

le  follovring  tinea  bns  lieon  conitniotcd  wifh  a 


..  producing.  The  yield  o£  mercury  from  the  new 
form  of  still  is  tthout  tour  times  as  great  as  ihat 
from  one  of  tha  old  pattern,  tlio  coneumption  of  gM 
in  each  caso  being  the  ssjne.  The  construction  and 
method  of  using  thealill  are  as  follows;— BK  is  a 


'ill  give  an  iJ&i  of  press  plough  and  the 
)f  the  haada  when  luing  it. 
aiatour  bookbindor  is  Hiire  to  have  no 
ioallj  in  cutting  the  edges  of  hia  booka ; 
>t  hare  a  cutting  machine,  end  if  bis 
lot  well  filled  he  mny  not  feel  incliQed 
.ae  a  plough,  although  it  ia  not  an  oxlrtk- 
f  costly  instrument.  Yot  he  feels  that 
;nt  the  edges  of  bis  hooka,  for  he  will 
jm  to  have  a  raspectablo  appoarancB. 
oks  are  hound  with  uncut  edgaa,  and 
iple    have    a    erase   (or    this  style  of 

but  ordinary  magiuiineB  and  periodical! 
hing  by  having  their  edges  cat,  and  1 
lat  tho  ordinary  amateur  will  do  more  ol 

of  work  than  ho  will  of  the  more  coetly 
mg,  which  require  special  treatment,  and 
ould  be  left  to  the  profesaionEit  binder. 
)g  the  case,  I  am  quite  sore  that  the 
{  wrinkle  about  cutting  edges  will  bo 
Id  to  those  of  my  readers  who  are  on  the 

foe  such. 

)ok  may  he  prepared  for  catting  in  nny 
ethoda  already  described — i.e.,  it  may  he 
1  Sat  before  it  is  rounded,  or  after  it  baa 
nd«d  and  tha  boards  fitted  to  it ;  in  this 
XMUBe,  it  must  he  fiattened,  and  tied  u;i 
itting  with  the  plough.  Fig.  21  shows 
[ed  up  in  this  manner. 
ools  which  will  be  required  for  this 
ire  very  simple,  and  consist  of  first  two 
i»s  of  Bat  wood,  one  of  which  must  have 
1,  even  edge:  second,  a  pieco  of  cord; 
shoemaker's  knife  (which  is  also  used  by 
lers),  and  n  rough  sandstone,  such  as  is 
iharpen  the  scytho  when  cutting  grass  in 
■eet-field.  These  are  oil  the  tools  which 
esaary ;  the  method  of  procedure 
— SijuftrB  up  the  book,  and  having  decided 
ch  is  to  be  cut  off,  mark  with  a  pencil 

line  where  the  cut  ia  to  bo  mide,  lay  on 
MArdi  down  upon  the  bench,  and  upon 
M  the  book,  talSng  care  to  allow  the  edge 
Mid  to  project  a  triflo  beyond  the  edgo 


ho  straight  edge,  on  the  top  of  the  hook  with 
he  ed](e  even  to  the  pencil-mark,  and  tie  all  up 
rerj-  tightly  with  the  cord.  This  being  done, 
irrange  the  book  upon  tha  bench  with  the  edge 
/>  be  cut  towards  tha  right-liand,  and  having 
iharpened  the  knife  commence  to  cut  by  drawing 
it  carefully  down  from  top  to  bottom,  using  the 
board  ne  a  guide,  and  continue  this  process  carefully 
untiltheedgeisfinished.  During  this  process  great 
care  mast  he  taken  to  keep  the  knife  ah.^rp  and 
straight  with  the  board;  otherwise  it  will  be 
liable  to  cut  in  if  the  book  is  a  thick 
Although  this  manner  of  cutting  is  necesaorily 
very  slow,  boota  can  he  very  succossfully  treated 
by  it  if  a  little  patience  be  applied  to  the  point  of 
the  knife.  It  is  a  very  ready  means  to  the 
imateur,  but  it  cannot  be  hurried,  and  the  knife 
must  be  kept  sharp  and  held  at  an  angle  of  aliout 
l-'>°.  Fig.  23  will  give  an  idea  of  the  arrangement 
of  the  book  ;  the  knife  i.'an  be  imagined. 


A  HERCVRY  STILL  POR  THE  RAPID 
DISl  ILLATION  OP  MERCtlRY  IN  A 
VACUITM.' 

WilES  mercury  ia  distilled  in  a  vacuum,  in  the 
usual  apparatus,  a  large  portion  of  it  when 
vaporiaed,  on  reaching  the  iDternol  domed  surface 
of  the  bulb  in  whioh  the  operation  ia  conducted, 
forms  itself  into  minute  sphorea,  which  glow  heavy 
and  ran  down  the  iusido  of  the  hulb  ;  and  only  a 
small  quantity  of  Ibo  metal  iinda  its  way  into  the 
cButral  tube,  from  which  it  is  caught  for  use. 

The  advantage  ot   the   new   form  of  vaouum 
mercury    still,    of  which    I  '  '~    ""'"'   "~ 


chonnel.  C  C,  lonnd  its  upper  end  ;  into  this  chonnsT 
a  piece  of  "  Spren^o]  "  tube,  D,  is  fused.  This  Is 
(umiahed  with  two  taps  ot  glass,  £  and  F  ;  S  it  in 
coonaotiou  with  a  water  jot  pump,  F  is  terminated 
with  apiece  of  bent  tube.  A  is  a  detem  for  holding 
the  mercury  which  is  to  be  distilled.     H  is  a  rjugot 

The  method  of  using  the  still  is  as  foUowa  :  Tba 
tap  E  is  ,    ^  .      ,       ■ 

act«d  on  risea  from  the  cisteni  X,     The  ciatem  being 

largo  and  shallow,  only  a  alight  change  takes  plaoe 

in  the  beigbt  of  the  mercury  in  thn  bulb,  when  lh« 

level  of  the  mercury  iu  the  cistern  changes.    While 

the  pump  is  eihauiting,  the  ring  of  K"*  jets  ie  lit, 

and  in  about  ten  minutea,  in  the  ca>ie  of  the  atill  in 

our  laboratory,  the  mercury  fills  the  tube  D,  any 

metal  which  comes  over  being  caught  in  the  bulb 

(t.    The  tap  E  ia  then  cloaed  and  F  opened  ;  the 

still  then  oontinUBB  to  work  by  virtue  oEUievaonum 

formed  by  its  own  mercury.     It  haa  been  futind 

necessary  to  place  a  gas  regulator  on  the  pipe  which 

supplies  the  jets,  as  the  change  of  preMure  in  the 

god  inaina  ia  conaiderable.     Au  automatic  amnge* 

it.  depending  for  its  oction  upon  the  height  of 

mercury  in  the  cistern,  ahuta  oH  the  gaa  when 

lurfaco  of  the  mercury  falU  below  a  certain 

at.     In  uaiog  stills    of  thia  clasa  the  mercury 

are  diatillatioo  should  ho  caretnlly  freE<l  from 

ature,  as  a  minute  Quantity  of  water  will  often 

se  a  fracture  in  the  heated  tube  or  hulh. 


^_  ...       all  the   mercury  which  oondenees 

in  tie  head  of  tha  bulb  is  prevented  by  its  ahape 
from  retnrning  to  tha  mercury  fror-  -'---'-  -"--- 


rning  to 

,_-«tocrby 

mercury  atUI  of  ^ 
stilus  in  which  only  the 


the  eduction  tube  is 


This  ia  not  the  cose  _ 

.or  Clark,  or  in  thoae 

lught,  as  iu 


•  Bv  FuF.uanicK  J.  Bxith,  ]tLA.,  Millard  Lectoi..    . 
Mecliuiio  and  Ph^rios,  Trinity  CuUe«e,  OxTotd,  In  tlie 


aUABTZ   FIBRES. 

TKT.  following  ia  the  aubatanceof  the  Miinday 
evening  lecture  delivered  by  Prof.  C.  Vcmoa 
llovB,  F.lt.M.,  before  the  Britiah  Association,  to 
wluch  wo  alluded  briefly  last  week.  Ho  began  by 
explaining  that  the  phyaidat  in  making  bis  meiaure- 
ments  had  often  to  deal  with  very  small  fnrces, 
which  were  aometimes  nieruiured  by  me«iB  of  the 
direct  pull  thsy  can  oiert,  and  aometimes  by  the 
twisting  effect  which  they  can  produce  when  applied 
at  the  end  of  an  arm  acting  aa  a  lever.  He  illua- 
trated  thaae  two  methods,  and  then  went  on  to  nv 

"  "  I  of  • 
order  timt  the 


that  it  ia  often  neooaaary  to  he  able  ti 


„..^ be  eiceedingly  thi.. 

twist  may  be  measureable.    A  wire  when 

to   one-tenth  of  its  origiaal  UucknM  wdl   colj 

require  one  ten-thoosandth  part  of  the  force  to 
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iwiat  it  bf  the  iBine  amount,  mid  conseqaentl;  we 
-can  meEuare  forces  u  small  u  we  please  if  we  can 
only  get  wire*  thin  enoueh.  Fonnerly 
' -■-  "le  of  mot»l  — *—   —-'--■ 


,    """     "      '  □  delicate  iostnunaiita.     If  wa 

wuit  finer  wires  we  must  turn  to  tlie  single  fibres 
obtained  trom  tbe  cocoon  of  the  ailtwomi.  Tlieie 
are  so  fine  that  in  ordiniiy  instraiaeata  the  force 

Sioired  to  twist  tliem  is  eo  imitll  aa  to  be  con- 
ered  quite  negligible.  Some  throe  vcars  ago, 
howBier,  Prof.  Bojg  constructed  an  inatrumeot 
(radiomicrumeter)  to  measure  the  ditferooce  in  the 
t9  of  heat  radiated  from  different  imtta  of 


the  discs  of  the  e 


it  was  necesaarj'  t( 


a  for 


■mall  that  eveu  a  silk  fibre  was  too 
therefore  endeavoured  to  obtain  ficer  wires  bj 
shooting  a  very  light  arrow,  which  drew  after  it  a 
verf  One  fibre  of  ^juartz  &am  a  piece  of  moltsD 
quarts  held  in  the  flame  of  an  oay-hjdrogen  blow- 
pipe; much  in  the  same  waj  that  an  object  quickly 
removed  from  treacle  drags  after  it  a  tail  of  the 

., ._    ,.._..  _i  ., ,.._■.   jinflniteljf  Aqoc.  In 

3.  can  be  obtained, 
wtilott  \9,  not  more  than  l-iri,aUOth  of  on  inch  in 
diameter,  and  which  will  show  an  appreciable  tn-iat 
with  a  force  of  a  thousand -millionth  of  a  araia 
weight  applied  at  the  and  of  a  lever  one  inch  long. 
The  lecturer  then  went  on  to  state  various  anplica- 
tiouB  of  the  fibres,  and  showed  several  lanletn 
slides  illQStrating  the  lalative  thicknesses  of  fioe 
wire,  snun  glass,  silk,  aad  quariz  lihroi.  Ua  also 
creatsd  consideishle  amusement  by  aa  endeavour  to 
show  a  spider  trying  with  diiUciiltv  to  crawl  up  a 
■juartg  fibre :  the  exporiment.  which  weis  very 
BUecoufnl.  was  meant  to  iUustcate  the  smoothness 
of  these  fibres.  In  order  to  illustrate  U.e  eitreme 
•lelioacy  of  the  Sbre,  he  showed  very  succe^fnlly 
how  (he  radiomiciometer  would  show  a  very  great 
deflection  when  exposed  to  tbe  beat  radiated  from 
a  otmdle  some  80ft.  from  the  inetrutnent.  He  stated 
that  a  caadle  2-JOf  t.  away  would  still  give  quite  a 
largo  effect.  The  power  of  tbe  quartz  to  iasnlato 
an  eleobifisd  body  suspended  by  it  was  also  shown, 
imd  Prof.  Boys  stated  that  this  insulating  power 
■was  almost  perfect,  eveu  in  aa  atmosphere  perfectly 
saturated  with  vapour,  although  a  glass  fibre  under 
these  conditions  would  fail  to  keep  an  electric 
•Aarge.  To  show  the  relative  sizes  of  apparatus 
aieceasary  for  obtaining  results  by  earlier  methods 
auid  by  using  these  fibres,  he  had  a  model  of  the 
original  Cavendish  experiment  by  which  the  intan- 
aity  of  [he  force  of   gravitation  was  determined : 

""--■ '■ 1!^,._.,     .^JJjg 


attraction  between  two  glebes  of  lead,  weighing 
TospeetivBly  about  icwt.  and  ^Ih.,  and  stood  in  a 
framework  about  tift.  sqiure;  the  lecturer's 
apparatus  was  all  crmtainod  in  a  box  about  as  large 
as  an  ordinary  bottle  jock,  and  measured  the 
attraotiou  between  bodies  of  weights  about  '21b,  and 
s  tew  grains  respectively.  Sneaking  of  difiiculties 
inddent  to  the  use  of  fibres,  the  lecturer  mentioned 
■nd  Uliutratod  the  tendency  of  a  flat  bod;  to 
■iTUiss  itself  in  such  a  way  as  to  offer  the  greatest 
potsibte  resistance  to  a  current  of  air.  Now  the 
twist  of  a  wire  is  generally  measured  by  the  deflec- 
tion of  a  spot  of  lijrht  refiected  from  a  flat  mirror 
Bttaohed  to  the  wire.  When  any  sound  is  made 
carrenl*.  or  rather  wave  motions,  ore  set  up  in  the 
air,  and  the  flat  mirror  tends  to  set  itself  across 
them.  It  the  period  of  vibration  of  the  suspended 
wire  corresponds  with  that  of  the  sound  wave  the 
effeot  on  the  mirror  becomes  eitremety  marked. 
These  effects  were  very  strikinglv  illustrated  by 
three  organ  pipes,  two  of  wbicb  did  not  affect  the 
mirror  of  the  ra'lioraicrom->ter,  while  a  third,  inler- 
mediate  in  pitch  between  the  two  and  "  tuned  "  to 
the  vibrations  of  the  mirror,  violently  excited  Ihe 
latter. 


:hew  lathe  and  planer  tool. 

THE  now  lathe  and  planer  tool,  shown  in  the 
engraving  annexed,  is  made  by  Berger  Bros. , 
of  Brooklyn,  X.T,,  ajid  ss  will  to  seen,  cutter 
•y>nsists  of  a  square  rod  of  steel,  bent  to  the  are  of 
B  drole,  BO  that  it  conforms  to  a  groove  milled  in 
the  body  of  the  tool  and  in  the  cap,  which  is  shown 
detached .  and  is  fastened  in  place  by  the  two  screws 
■hown.  When  the  cap  is  in  place  a  cross-section  of 
the  groove  in  whicli  the  cutter  is  placed  is  square  in 
form,  and  this  adapts  it  to  cutlers  round  in  section 
aqually  well.  In  the  eonslruction  of  this  tool  it  has 
been  the  object  to  keep  as  near  to  the  familiar 
diamond-point  tool  as  possible,  and,  as  will  readily 
be  seen,  it  is  impassible  to  ]<ut  any  cut  on  the  tool 
-Whicli  will  cause  it  to  sliji  in  theholder.  Tbe  height 
and  clearance  of  tbe  tool  can  readily  bo  adjusted, 
•  Eonce  raising  it  decreases  the  clearance,  and  vice 
^ersTi.  Raising  the  point  to  compensate  for  what 
1b  ground  off  also  increases  tbo  top  rake,  so  that  the 
lendenoy  to  lower  the  point  in  grinding  Is,  to  some 


cutting.     Cutters  can  be 


grtiund  in  the  holder  or  otherwise,  as  may  be  pre- 
ferred, and  the  best  steel  can  bo  afforded,  out  of 
which  to  make  them,  as  so  little  of  it,  comparatively, 


BRITISH   ASSOCIATION. 


The  Electrical  Units. 

TH.B  discus.<uon  on  this  subject  was  opened  by 
U.  T.  Olazebrook,  in  a  paper  comparing  the 
various  inHthods  used  and  results  obtained  in  the 
determination  of  tbe  value  of  the  onit  of  electrical 
resistance.  He  poiuted  out  that  the  methods  were 
divisible  into  three  classes — (1)  those  in  whioti  a 
mercnry  standard  wad  directly  moisured ;  and  (2) 
those  in  which  the  resistance  of  a  coil  was  measured 
and  atternards  compared  with  a  mercury  standard. 
The  question  at  issue  was,  he  said,  whether  tbe 
results  of  various  observers  were  sufHciently  accord- 
ant to  enable  the  British  Association  to  recommend 
tbe  ailoption  of  a  standard  more  accurate  than  the 
so-called  "  legal  "  ohm  of  tbe  Faria  Congress.  This 
st-indard  had  never  been  legalised  by  tbe  Eiighsb 
Government,  and  it  was  .perfectly  open  *for  ^em 
to  pTv^ipase  a  legal  standard  for  the  use  of  the  Board 
of  Trade  in  tbeir  standardisiDg  laboratory,  lie 
suggested  that  tho  true  ohm  should  he  token  as  tlie 
resislauce  of  a  mercury  column  one  square  milli- 
metre in  section  and  106  3  ceottmftres  in  length, 
tbis  being  the  nearest  value  to  the  moan  of  tho  most 
trustworthy  observations.— Prof.  Rowland  (Balti- 
more) explained  that  tbe  value  IOG'3'2  which  bo  had 
obtained  in  tbe  Gmt  set  of  observations  had  been 
recently  sliglitly  reduced  on  repeating  the  experi- 
ments in  the  Johns  Hopkins  L'uiversity.  He 
thought  the  United  States  Commisaion,  which  like- 
wise had  never  legalised  the  ohm  of  the  Paris  Con- 
groBB,  would  support  the  proposal  of  a  British 
lesociation  committee.  He  also  said  that  tho 
United  States  Oo' 


questioned  tl 


e  of  a 


e  ohm 


enry  column 


inasmuch  as  no  experimenter 
use  of  mercury  in  constructing  a  resistance 
unit.  Ue  alio  thought  more  attentioD  should  be 
directed  towards  attaining  an  absolute  unit  of 
current. — Prof.  Barker  (New  York)  emphasised 
Prof.  Rowland's  remarks,  and  promieed  to  support 
the  proposal  oE  Mr.  Glazebrook  Wore  the  American 
Commission.  He  also  e^ipressed  a  hope  that  in  re- 
turn for  these  mutual  agreements  the  British  .Asso- 
ciation would  endeavour  to  get  the  name  of  Franklin 
recognised  and  commemorated  in  connectiou  with 
some  electrical  unit. — Sir  W.  Thomsou  repudiated 
any  idea  that  might  have  arisen  to  the  effect  that  he 
hail  supported  tbe  value  of  lOti  centimftrea  mercury 
as  tbe  Uue  ohm,  Alt  he  did  waa  to  support  the 
adoption  of  some  uuiversal  legal  standard  for  a 

Senod  of  ten  years,  and  as  oidy  this  one  was  men- 
Doed  at  the  congress  he  accepted  it.  Ho  thought 
the  time  hod  come  when  au  accurate  standard  could 
ba  agreeil  noon, — ilc.  Preece  thought  it  would  be 
costly,  troublesome,  and  useless  to  change  tbo 
present  unit.  It  was  for  more  accurate  tbou  most 
ordinary  instruments,  such  as  a  foot  rule  or  a  ther- 
mometer. Ue  suggested  raising  tbo  praotical  units 
of  current  and  electromotive  force  each  tenfold,  so 
as  to  make  the  practical  unit  of  current  equal  to  tbe 
absolute  unit,  and  to  make  the  new  volt  equal  to 
ICO  million  abaoluts  units.  The  new  value  of  the 
watt  would  then  be  approximately  oue  mau  power, 
being  lOO  tiraas  its  present  value.  The  unit  of  re- 
sistance would,  of  course,  remain  unchanged. — 
Principal  J,  Y.  Jones  read  a  paper  conlainiug  some 
suggestions  towards  a  deterimnation  of  the  ohm. 
and  gave  in  deLiil  an  account  of  experiments  ho 
bod  undertaken,  applying  Lorenz's  method.  His 
results  supported  ^r.  Glazebrook'i  suggestion,  the 


of  one  abaolnte  unit. 

Tbe  Backllnr  of  Plata*. 

Mr.  Bryan  also  read  a  paper  on  the  bnckUos  o( 
plates,  in  which  he  described  the  worUar  out  ri 
the  analogues  for  a  plane  plate  of  the  wau-knowB 
conditions  of  stability  of  a  itraight  alariic  win 
under  axial  force.  The  flrst  case  conndond  wis 
that  of  a  rectangular  plate,  supported  but  not 
clamped  round  its  boundary,  and  acted  om  bf  diflto- 
ent  uniform  edge  thrusts  m  its  phme  qipGod  fv, 
pendicularly  to  the  sides  and  ends.  His  OcmditaM 
of  stabilitv  are  found,  and  the  moat  intenAg 
point  whidh  they  lead  to  is  the  detgrmtniriion  otfla 
number  of  corrugationa  produced  when  bucking 
takes  plots.  If  the  thmst  per  onit  longtlk  on  As 
odes  be  less  than  half  that  on  the  enda,  the  plsls 
will  buckle  into  a  series  of  oudalatioas,  whoa 
number  will  depend  on  the  ratio  of  the  length  |g 
the  breadth  of  the  plate.  In  the  cam  of  ui  inH- 
nitely  long  strip,  the  comigatioiiB  will  divide  flu 
strip  into  rectangles  which  will  diminish  in  Imgft 
as  the  lateral  tbrust  is  diminished,  will  bectuai 
squares  wlien  there  Is  no  end  thrust  only,  and  will 
become  closer  and  narrower  when  tbe  lateral  forix 
changes  sign  Hjid  beootnes  a  tension.  This  eSM 
moy  be  easily  illustrated  by  wotting  the  middle  of 
a  sheet  of  thm  paper,  which  is  then  stretched  era 
two  rulers.  If,  then,  the  rulers  be  polled  qait 
with  incceasiiig  force,  the  wrinkles  will  becoos 
more  numerousand  finer.  The  undnlatoiy  diaao- 
tor  of  the  buckling  is  also  analogous  to  the  coU^ 
into  rings  of  a  boiler  fiue.  The  paper  also  contsind 
an  account  of  an  investigation  of  the  stability  of  i 
circular  plate  clampetl  round  the  edges  andictsd 
on  by  uniform  norma!  edge  thrust  in  iU  plsua 
This  kind  of  buckling  is  well  illustrated  in  tin 
circular  lid  of  a  cauister  whose  rim  Is  in  a  state  cd 
leonon. 

Tension  of  Water   Snrfkoea. 

Lord  Rayteigh,  Sec.  B,S.,  oontribnted  a  lapsc 
on  "  The  Tension  of  Water  Sortaoei  Clean  aid 
Contaminated,  Ini 
Ripples."     The  surl 

tract,  and  if  itisdisturbod  tbia  i;am»3  u.  ^j-vullculw 
of  waves  or  ripplee.  The  rapidity  with  whid 
these  travel  depends  on  the  intensity  of  the  form 
which  are  producing  them,  and  thus  the  rats  CJ 
propagation  will  be  different  if-  the  surface  is  dea 
from  what  it  will  be  if  the  tendency  to  contrart  a 
reduced  by  its  being  fouled  by  the  presence  ol 
foreign  substances.  Lord  Kayleigb  baa  set  wats 
in  motion,  tbe  surface  of  which  was  clean,  l^s 
method  which  he  described,  and  has  measured  His 
wave-length  of  the  ripples  produced.  The  ditfieultj 
of  tho  erperimont  consisted  in  the  fact  that  b 
order  that  tbe  formuln^  might  apply  the  wiws 
must  be  extremely  small,  and  therefore  difflcultto 
see.    The  means  by  wbic' 

the    extremely  small    irtogulwities  ._ .. 

nearly  completed  telescope  mirrors.  The  remit  bM 
t>een  to  show  that  the  tension  or  tendency  to  m- 
tract  of  the  surface  is  of  somewhat  amdler  vllal 
than  that  which  has  been  assigned  to  it.  Lvl 
Rayleigh  said  the  ripples  were  rendered  riribtoV 
combination  of  Foucault's  optical  amng^M^ 
with  intermittent  iUumination.  Two  bemMds  ' 
were  used,  about  13  and  128  per  saeoM.  Tlw  . 
principal  results  might  bo  thus  eammanBd:1lN 
tension  of  a  water  surface  reckoned  in  i  niiiliMlilH 
gramme-second  measure  in  the  vsrions  oiaM  ■■• 
clean,  Tl'D  :  greasy  to  the  point  where  the  uiWrtflf 
motions  nearlv  cease,  63'U:  satoroted  with  omr 
oil.  41'0:  saturated  with  oleate  of  soda,  IM 
FroC,  KUcker  said  that  in  the  paper  new  (aeboa 
if  the  snbjeat  had  been  presented  whioh  eo» 
pletely  upset  ideas  held  by  othen. 

OhesB  Piahlems.  j 

Lieut, -Col,  Allan  Cunnijigbam,  H.E,,  cootriboM  J 
a  paper  on  a  chess  problem— namely,  to  find  ttt  'l 
number  of  different  positions  after  two  movti  •! 
each  side.  It  stated  that  this  was,  in  a  inaflMBl 
tical  seuse,  a  fairly  simple  problem  in  oomblaalitK 
but  the  rules  of  chess  introduce  into  ItsoehaniiBlir 
of  variations  requiring  separata  estioatian  lilt 

make  the  complete  soluti — "— ' 

Without  great  care  in  tl 
of  omission,  also  of  counting  the  same  poalioi 
twice,  and  of  counting  positionii  whioh  caaoflt 
be  found  in  actual  pbiy.  On  account  of  the  gnti 
historic  interest  in  the  game  ol  chess,  it  WM  wwft 
while  to  publish  the  results,  of  whioh  tbe  foUev^ 
is  an  ntatract  :~(1)  Pawns  only  moving,  lS,ii 
(2)  captures  by  pawns,  at  least  oue  ^ieoe  leof*^ 
317;  (3]  no  captures  by  pawns,  both  sdMmoveM 
least  one  piece,  13,411 ;  M)  no  capture*  I^paaK 
one  side  moves  pawns  only,  the  other  side  mOTSi  ■ 
least  one  ptoce,  3o,t3S  ;  grand  total,  71,782. 

Identity  of  a  Idqnld  and  Ita  vai>oai. 

Prof.  Ramsay,  F.lt.S,,  made  a  commnoicatiaa  ca 

the  adiabatic  curves  tor  ether,  gas,  and  liquid,' 

high  temperatures.    He  has  studied  the  propecti 

of  the  vapour  of  ether  by  measuring  the  Teloii^ 


ipT.  19,  leso. 
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a  m  it,  thareby  ludng  s  mslhod  originally 
•d  bj  Kundt.  ThH  main  result  of  hia  oipari- 
e  has  bean  to  supply  the  aoisntifio  world  with 
ICT  means  ot  dGtennmJiig  tho  ao-colled  critical 
'.  nt  which  the  pnipartjes  of  a  liquid  and  its 
nr  had  become  identiiaJ.— Prof.  Eiioker  coo- 
Bd  th«t  the  diMovery  waa  a  diatioot  gain  to  tho 
nment  ol  knowladjte  on  the  quaation. 

llBffiietiii  BusceptibUIty. 
W.  Thomson,  LL.D.,  D.C.L.,  read  a.  pane 
aothod  of  Detsrmini —  ~    '' — '■■*-  ^*-- 


'.L.,  read  a  papa 
1  Abaolute  Msa 


utad  ftom  twa  direclianB  on  vhich  the  subjsct 
boon  treated.  (1)  Prof,  R.iclcoc'a  iaveitiea- 
OD  the  magnetic  luaceptibilititia  of  basaltic 
1,  to  which  ha  waa  led  ia  tho  iiitatprotation  of 
9sutta  of  the  graat  magnetic  aucrejs  mode  by 
bU  in  oonjunotion  with  Dr.  Tliorpo,  by  whioii 
rkable  dinnrbances  due  to  tho  magnotiBatioi 
lio  rodu  and  monntaina  kqcb  touod ;  (2 
eke' a  detoiTniDatiouB  of  Iha  magnetic  sub 
loli^  of  liquida,  Tha  method  propoaod  by 
uthor  conaialed  in  raeaiuring  tha  raethanical 
experienced  by  a  properiy-ahapod  portion 
lo  lubataace  inveatigatod,  placed  wifii  dif- 
t  parts  of  it  in  portiona  DI  magUBtic  field, 
Ben  which  there  waa  la»gB  difference  ot  the 
ietio  force.  A  cjliudrical  or  rHotangular ;  oi 
latic  shape  tennlnaled  by  planea  perpendi- 
to  its  lan^  waa  the  form  choaen^  Oii 
oaent  magnetic  force  in  tho  direction  to  ili 
h  waa  eqaal  to  JU(R>-R'OA,  whore  U  da. 
I  tho  magnetic  auacaptibility ;  It  R',  ttt 
lotic  force  in  the  portiona  of  tho  fiald  occupied 
I  two  ends,  and  A  the  area  of  ita  cross  ssotioo. 
■odiae  ot  feeble  inaeeptibilitf  the  bast  arrsn^i 
of  field  was  that  originally  adopted  by  Farode 
Juahod  10  far  recently  hy  Prof.  Ewing  in  U 
jf  giving  exceedingly  mtenao  Helda.  Ona  oe._ 
1  priam  or  plate  or  wire  was  in  the  air  between 
Sat  enda  and  cooirol  magnetic  portiona ;  the 
might  beinftpIacopracticailyoutoftheSald, 
the  portion  of  tho  suhatanca  givau  were  ex- 
Dgly  small  it  might  bo  in  tho  field,  but  in  a 
of  much  lets  force  than  in  the  centre  of  tho 
The  measurement  of  the  magnetic  force  of  the 
was  eaailv  made  by  known  methoda  beat  hy 
inng  the  force  oiperiencod  by  a  abort  elamont 
re  canying  a  measured  current.  This  portion 
re  should  bo  placed  in  the  positiona  occupied 
ro  enda  of  the  plate  or  wire  ot  the  substaoi 
in  one  position  and  than  in  the  other,  i 
I  the  second  poaition  was  in  a  place  of  aensiblT 
■n  fOTce,  tha  stngle  meaaurBment  with  tho 
nt  ot  tha  wire  m  the  first  position  anfficad. 


Spectra  of  the  Uetala. 
3f.  Bowland  (Baltimore,  U.S.A,)  road  a  paper 

*  ^leotra  ot  the  motala.     During  the  past 

IB  undertaken  the  moaauremeut  of  tho  v 
ha  of  the  lioaa  of  nearly  all  Iha  metallic  spi 
^oompared  tliomaU  with  the  solar  spect 

-h  metala  were  certainly 
results   are  ombudi    '  ' 

J.     The  objactof  U 

h  waa  pnmarily,  ha  said,  to  find  out  wha 

linga  molecules  are,  and  in  what  way  they 
ta.  This  can  be  deduced  from  the  wavo- 
ba  of  the  light  emitted  if  wa  can  find  any  rola- 
irtwaen  tlioas  waTB-lengths.  If  the  mtdeculaa 
ikeras  wa  should  have  a  series  of  bands  gatting 
itUy  nearer  togelhar  towards  the  violet,  an? 
seating  harmoniea  ot  ona  tundameiital  vibm. 
A  spheroid  or  ellipsoid  would  give  a  siimUi 
ling,  but  not  so  uniformly  arranged.  H( 
d  on  a  larger  scale  than  in  any  praTious  ob. 
ions,  hia  no^tives  being  20tt.  long  tor  tha 

I  apectmro.  Ho  looked  for  and  found  many 
±iOQa  of  the  truth  ot  tha  periodic  law,  whidi 
<  to  the  fact  that  similar  chemical  anlatancea 
molaonles  vibrating  in  a  similar  manner.  Aa 
ilea,  nearly  every  line  in  the  aiac  spectrum 
ooneaponding  ona  in  that  of  cadmium;  ao 
■ith  caldum,  atroutium,  and  barium,  and  with 
lum,  oajsiiua,  and  rubidium.  In  the  case  ot 
J  elamanta  there  ia  a  band,  consi-iting  of  three 
Jright  linea,  which  it  ia  suppoaed  corrosponda 
raouna  along  tho  three  pnncipal  aiea  of  Uia 
ule.    But  the  afp-eemeut  in  tha  spectra  of 

II  metala  does  not  extend  to  all  members  of 
Omp,  For  inalance,  the  apeclra  of  beryllium 
agnednm  do  not  resemble  those  of  the  other 
u  euths.  Lnckyer  baa  supposed  a  funda- 
I  banc  line  to  etist  which  ia  common  to  ali 
)!■ ;  but  Rowland  fioda  no  trace  of  it.     Any 

the  »tar  spectrum  which  i»  common  to  two 
its  the  latter  considers  to  be  so  only  by  mere 
leaco.    Further   disparaion   would   separate 


irrespond  to  no  known  element. — In  tho  diacusaion 
which  followed.  Prof.  Rowland,  in  leply  to  some 
queationa,  stated  that  he  used  the  arc  spectrum, 
and  not  the  apark  spectrum,  aa  tho  temperature 
waa  more  conatant  in  tho  former.  Ho  found  no 
variation  in  the  poaition  ot  lines  at  different 
temperaturea. 

The  ICaffaetio  Sorray. 

Prof.  Ilrickor  read  a  paper  coutaioing  the  reaulta 
of  further  wort  by  Prof.  Thorpe  and  ' 
connection  with  the  magnetic  aurvay  of  the  Britiab 
lalea.  He  stated  that  in  last  year'a  report  thoj 
found  two  cantrea  of  disturbance  towarda  which  thi. 
magnetic  needle  wan  deflected,  one  of  these  being 
in  tho  saa  off  tho  weat  coast  of  Scotland  and  the 
other  near  Reading.  These  diaturbaucea  have  been 
farther  eiamiiied,  and  Prof.  Thorpe  finds  tliat  the 
centre  ot  disturbance  in  Scotland  ia  tho  sea  some- 
where south  of  the  Hebrides.  The  diaturbaace  near 
Reading  is  really  a  little  more  north,  and,  indeed, 
very  near  Hanlov.      The  ridgo  or  the  lino  dividing 

E laces  of  east  and  west  disturbjjico  run  a  from  Henley 
)  Chichaator.  He  baa  since  learned  that  M.  Maacart 
baa  found  the  same  ridje  ii 
the  magnetic  surveys  of  England  and  Franco.  The 
causes  ol  magnetic  regional  disturbance  woie  then 
discussed.  They  may  bo  duo  to  either  perma 
nentlj  magnetic  roola,  or  else  to  magnetic  in- 
duction produced  by  tho  earth's  magnotiaro.  Tho 
belt  of  magnetic  rock,  100  mQes  long.  60  milea  wide, 
and  1:2  miles  deep,  which  forma  the  priiiciital  dis- 
turbing source  in  England  will  give  disturluincas 
exactly  of  the  order  obaorved  if  wo  s'lppoae  it  to  be 
magnetiaecl  merely  by  the  earth's  magnotiam. 
Moreover,  any  permanent  inagnetiam  wouldba  very 
irregularly  distributed  throughout  such  a  largo 
mass  of  rock.  He  took  12  mUes  as  the  maximum 
depth,  because  betow  that  depth  tho  temperature 
would  bo  too  great  for  the  existence  of  magnetisin. 
AI.  Maacart  described  the  eiistenco  oC  a  continua- 
tioQ  of  the  ridge  reforred  to  in  tho  survey  of  Masata. 
Thorpe  and  Rlicker.  Ha  expresaal  an  opinion 
that  electric  currents  ctrculatiQ^  round  the  earth  are 
the  cause  of  terrestrial  magnetism  in  general.  Sir 
W.  Thomson  askeil  whether  all  the  disturbing 
forces  would  correspond  in  direction  to  Ihoao  pro- 
'  "  ■•       ■    otiigj  words, 

'seekiug  poll 


ot  tha  earth ; 


Rdck 


I  Prof. 


BepoTt  of  the  Estaarles  Committee. 


Smith  took  part,  which  terminated  in  the  Preeidont 
heartily  thanking  Mr.  Oolding  for  hia  reill;* 
valuable  paper,  and  for  the  deacription  he  had 
given  of  the  logenious  machine  by  which  be  carried 
on  the  manufacture  in  which  he  had  been  vi  singu- 


Pneumatio  Blatribation  of  Power. 
In  tlie  Mechanical  Seioaca  section  Prof.  Alan 
Luptou  read  a  paper  on  what  is  known  at  the 
pneumatical  distribution  of  power,  but  otherwise  aa 
tho  utilisation  of  compressed  ur.  Prof.  Lupton 
baaed  his  obaervatianB  upon  tho  oiporience  which 
had  been  derived  from  the  working  of  the  system  in 
Birmingham,  lie  remarked  that  the  subject  should 
be  of  peculiar  interest  in  Leeds,  because  the  local 
authorities  bad  obtained  an  Act  tor  tho  use  of  com- 
pressed air  throughout  the  borough.  He  showed 
bow  the  supply  of  air  through  a    meter  indaaed 

particufurs  as  to  the  use  of  the  air  in  the  propelling 
of  Irameara,  in  the  working  of  the  electric  light,  for 
various  domestic  purpoaoi,  and  in  Paris  for  the 
emptying  of  cesspools.  The  power  waa  suitable  tor 
large  or  small  motors,  and  it  could  be  cheaply  and 
aofely  introduced  in  workshopa,  houses,  and 
shops.  It  was  a  power  that  noold  do  the 
heavy  work  ot  a  mill-course  or  of  iron-worka, 
and    the    light  work  of     the    tailor,    shoemaker, 

Srinter,  hairdresaer,  and  grocery ;  it  would  drivo 
ynamoa  tor  eloctnc  lighting,  and  it  had  many 
other  applicatioua.  In  Birmingham,  by  the  agency 
of  three  steam-engiues  of  1.000  horse-power, 
air  compressed  to  a  pressure  of  Ijlb.  above   the 

laid  like  gas-pipea  over  four  n^as  ot  streets.  liie 
works  bad  ouly  just  left  the  bauds  of  the  con- 
tractors; but  already  there  ware  ■tO  customers  foe 
lur-power,  some  of  them  at  a  diatanca  ot  one  mile 
and  three  quarters  from  t)ie  compraatiing  atatiou. 
The  loss  of  power  by  friction  in  the  pipes  was  ao 
light  that  no  ordinary  gauge  would  show  it—prac- 
tically there  was  no  loaa  of  power  due  ta  this 
distance.  The  engines  of  the  cansuiuers  varied  in 
size  from  IH.P.  up  to  JOH.P.  At  one  set  of  works 
they  were  now  UBiDg  about  IDOH.P.,  which  drove 
four  or  five  engines,  fed  bhicksmiths'  fires,  supplied 
the  blaat  of  tho  ciipolai  for  iron-amelting,  and 
acrvcd  several  novel  proeesaea,  ecouomiaing  lubom 
id  material,  as  had  been  discovered  suice  the 
<wcr  waa  laid  on.  Some  difhculty  had  besntouad 
getting  a  good  meter;  but  !M>.  Abrahams  had 


which  it  appeared  that  certain  experimi 
tried  with  models  during  the  paat  year,  out  no  u 
uite  conclusions  could  yet  bo  arrived  at.  andbecj 
this  was  the  case,  the  authorities  in  Paris  had  fi 
time  delayed  improvementa  which  they  had  intended 
to  make  m  the  uavigation  of  the  river  .Saina.  At  tt 
close  of  Prof.  Roj-nolds's  remarks,  the  Preaidont  sal 

-' *-  ha  regretted  that,  accordins  to  the  rogxda 

vas  not  permitted  that  in  the  sections  an 
obaorvations  should  be  made,  or  else  he  ahool 
certainly  have  requeatad  Mr.  Vernon  Ilarcuurt  1 
'Ate  hia  viewa  with  regard  to  the  invaluable  com. 
lunication  to  which  they  had  just  listened.  Ho 
lie  Prosideat),  however,  was  at  liberty  '"  '  ' 
lat  in  the  opinion  of  Sir  Jaiuea  Douglaa  th 
lunicntion  was  distinguished  by  all  the  tb 
ijss  w)nch  ever  oharactariaed  whatever  a 
om  Prof.  Reyuold^.  Ho  felt  that  so  great  waa 
le  importance  of  this  subject  that  ho  should  makr 
_.  his  duty  to  prees  upon  "  the  Committee  of  Reeom- 
mendationa"  the  importance  during  the  Doming 
year  of  farther  investigations  in  the  same  direction. 

A   New    ProoeBB   of    Haaufacturtnff  Wire 

Netting. 
Mr.  Qoldin^  atated  that  expanded  metal  waa 
aitide  so  diaamiilar  to  other  manufactures  of  met_._ 
aa  to  require  an  arbitrary  name,  and  the  one  he  had 
given  to  it  waa  but  meagrely  suggestive  of  the  pro- 
cess involved  in  its  production,  and  not  of  ilj 
qualities  or  appearance,  as  tlieso  were  only  under- 


, appf 

stood  by  the  fullest  deaori| 


it  the  n 


tggeating  the  expansion  of  metal,  did  serve  to  draw 
tention  to  the  fact  that  thereby  aome  now  product  of 
met&ts  had  been  made.     Briefly  stated,  the  process 
'  ■  ig  expanded  metal  was  tha  employment  of 
— '•--'• operated -i— * ._;-  -' 


madiina  ^ 

letal  as  to  slash  it  at  intervals 

( to  leave  uncut  spaces,  which  served 

"  "      itiBiida  produced  by 


?'  \.-  il-f----— J —  '■ - 

nenla  wluch  he  considers  to  lie  certainly  pre- 
tho  son.  He  has  doubts  as  to  whether  the 
un  motals  and  oranium  are  present  in  the 
Among   tboM   not   present   are   anthoonj, 


:t  of  slashing.     The  method,  he  pointed 

by  which  this  slaahing,  as  well  aa  the  opening  up  ol 
the  sheet  or  strip  into  meshes,  was  )>orformed,  was 
necuh'ar,  and  one  which  made  it  posai  uLe  to  trans- 
form the  ahoet  or  strip  of  metal  into  a  finished 
article  at  one  opemtion ;  and  to  this  achievement 
waa  due,  ha  thought,  tlje  great  value  of  the 
invention.  A  discussiou  foUowoiI.  in  which  Mr. 
Jeremiah  Head,  Sir  .ras.  Douglas,  Prof.  A.  Lupton, 
Oaneral  Webster,  Mr.  Colam,  and  Profs.  Barr  uid 


'There  waa  now  a  damand  tor  the 

power,  which  gave  satiafaction  to  those  who  had 
tried  it.  Some  people  had  actually  moved  into 
the  district  (or  the  sake  of  the  convenience  of 
having  power  without  having  to  erect  a  boilei 
and  diimuey.  Comparing  the  mechanical  results 
with  the  prophecies  that  ware  uttered  in 
mas,  ho  meutionod  that  then  it  was  alleged 
by  aome  that  the  engines  as  designoil  could 
not  be  erected ;  but  they  had  boon  now 
aafely  set  to  work.  It  had  auo  been  asserted  by 
soma  that  the  loss  of  power  in  compreaaing  was 
such  that  il  to  30  per  cent,  was  tha  m.ifiMiiiK  pro- 
portion of  tha  original  steam-power  that  could  be 
used  by  the  consumer's  eii^ie.  The  results,  how- 
ever, had  entirely  ctmilrmed  tho  statementa  ot  the 
engineers,  Messrs.  Sturgeon  and  H.  Robinson.  At 
one  works  he  had  visited  the  indicated  hoiso- power 
of  the  consumer's  engine  waa  equal  to  73  pet  oont. 
of  the  indicated  horse-power  ol  the  ateam- engines 
at  the  compressing  atatiou — a  result  which  he  con- 
aiileted  veiy  satisfactory.  Thia  result  waa  partly 
duo  to  the  reheating  of  the  air  in  a  stove,  where 
the  sweepings  of  the  workshop  were  consumed 
without  coats.  In  conaequence.  he  said,  ut  theae 
aatiafactoiy  mechanical  reaulta.  the  Air  Compressing 
Company  were  about  to  extend  their  works.  Com- 
pressed air  could  bo  used  tor  working  tramways 
under  the  palenta  of  Hughea  and  Lancaster.  Under 
thia  system  a  pipe  was  laid  in  the  streets  for  the 
supply  of  comprassed  air  to  the  cars,  which  cius 
earned  the  machinery  lor  propulaion,  and  nan 
end  lay  gradient  that  a  locomotive  cau  mount, 
I  tolce  in  fresh  auppliea  of  compressed  air  at 
Ty  Btopping- place,  an  operation  which  can  be 
_._iCtad  without  actually  stopping  tha  car.  An 
experimantal  car  on  this  principle  had 


is  principle  had  bcren  ri 


Beport  on  VeBUTlua. 

The  report  on  the  volcanic  phenomena  of 
esuvius  was  preaonte<l  by  Dr.  Johnston  Lavii. 
ho,  aa  a  medical  practitioner  resident  for  many 
years  at  Naples,  has  had  opportunities  for  making 
ibeervatioDs.  The  small  lateral  eruption  ol  thia 
ummer  from  the  south-west  edge  of  the  cone  was 
described.  Next  the  numerous  uew  (acts  bronght 
to  iight  by  tho  drainage  works  going  on  were  de- 
scribed, as  well  as  many  new  aections  for  -^0  miles 
around  Naples.  The  last  and  most  intoroating  part 
of  tho  ceuurt  referred  to  the  author's  studies  carried 


pass  throuirh  the  flanks  of  the 
er  Mount  Olibana,  where  there 
le  encountered.    The  description 


it  for  I 
which  will  have  ti 
9olf atari  and  on 
are  difficulties  to 
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Wnnl  timM  thnMtgh  the  itrip.  Ths  t>iui»1  nil  is 
«  TSIhvr  iniperfn-E  ViiJi;'  >>>  the  liava  of  force 
TnTprsni;  ii  loii^tuJinilir,  bM3UU  its  ma^etic 
nnuanM  i>  thai  ilinv-ttou  it  prpst,  but  thu  rail 
fiimi  a  WIT  «li>-i«it  briJgB  fur  lines  paning 
thtx'Df^h  it  InniTnwIr.  owiiuc  ki  iti  Loirer  magnetic 
niutiDLV  iu  ibal  djiwlion  which  inctuilm  the  atrip. 
Tbf  lloir  M  iiuinwli>*  f><ci-#  tnuvenrlr  it  therefore 
th>I  whiv-h  <iT«cu  the  sitraotiju  of  the  strip.  Rod 
miT  be  repEv^nfeil  a  4  st^e^  at  uin;^ctic  slitchea 
piACHi;  to  Bnil  fr.<  WIwa^ii  tha  \wo  »t3  of  T&Ib 
anil  tkt  strip. 

A  New  aiethod  of  Pliatographic  ByeitMT 
and  Prlatiuff. 
Mr.  A.  Ki.  Oreeu  ivaJ  a  paper,  entitled  '- Tbe 
Actb'D  .'f  Light  api'n  the  Ilia.:-)  l.'i)ninoimJ»  of 
PiKQ'Jiiie  and  DchTdn'>th!>>Toluii!ine  :  a  Method  of 
Phol.yri!»hJi.'  Pj-eiii;;  inl  I'rinlinif."  prepared  bj 
Unuelf,  I'hu'.es  K.  ^.■^'«,  an-l  l^dirMd  J.  Bcian. 
In  the  ejrljr  part  of  '.S:>7Mr.  li  :veii  discovered  Iha^t 
liy  healiUjE  paratoluMUie  ;J  cui*.'  with  salphur  ;■! 
to '> iti;iU3>  at  ■^V-.'-'i'.  a  very  romplcs amido 
"bait  WU  oMa^ned,  whioh.  on  trev.mfait  with  taming 
rUplkiuic  a:  a  U'w  ttui^'^tatcre,  iru  eoDverted  into 
a  lulphinuf  niH.  t'.:-;  alkil::i.'  m:»  o(  whUh  were 
eaal J ».^lui>l«  bi  w.tter,  iul  hut  the  t>ei;iili3r  pro- 
pertr  tt  dfiinc  i*'".'::  primroie  yetl<jw  from  au 
alkaiine  ■jt  neatral  iMth  wiibku;  the  UK><f  amor- 
daat.  Further,  lite  ami  to  i-Mop  nind  thui  liieil 
upoa  theStvw  mnld be uUi. '>iiKd  ;>  -'f't by  pi^siug 
the  Dutenal  ihnMigh  a  veA^  s^lutiin  of  nilTouf 
aoiJ.  and  when  dia-'jused  co-jld  be  i>:'mbiDed  w{:li 
vaiioiupheih'U  au J  aaiU-cf ,  thus  pr''H!ui'Jn{'  a  rarielT 
o(  difiereu;  ivlourj.  wUC-h.  l«i:t);  f^iin<d  witliiiith'>e 
dbrr.  were  alt  dit:i:;g:>iK.-?d  br  jn^it  faitni^ss  1.1 
waahiii);.  jec.  TJe  J.l;iV'e  nnii.Li  lulphcui;  a.^d 
was  r.uued  "  priaiiiiin?  "  \y  it«  i'.ii.-.'>Terer.  and  has 
fi'uud  a  Texy  exvinlve  Viuj-I.-viscn;  la  cottuu 
-  dteii:;:  the  ci-io-irs  irciii.vd  frla  i-  wi-.iiin  the 
liVre  were  .-ailed  ■■  y..:tiiii  iv'.jars,"  Although 
tfce  i,-heiDii.-aI  iVGs:it-,.:-:.'n  .-f  rtin-.iUDe  bu« 
yof  whi.'h  pr-janUi.i,'    it    :l:e    ia,-L;"*u;uh;ni-.'  Kid; 

JerintiTe  ti  Jshv  ;■  ■-,   a   K-.!r  whiA 

U«3ji   Mccnjij;:    ■■        .        -     f  r-ii;i-.a,    aad 
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coal,  it  was  clearlv  well,  a9  f or  B9  poidbte,  to  select 
sitMvrbera  a  good  amount  of  work  bad  been  already 
dona.  TJie  object  of  this  pnper  wan  to  point  out 
that  there  we»  such  litBs,  and  that  tbey  ware 
favourably  placed  tor  tho  seardi.  Sites  were  then 
noticed,  begiuninB  at  the  south-east,  near  ths  only 
place  where  coal  hod  yet  been  proved  iu  the  large 
tract  in  qusation,  and  trorlting  thence  westward  aud 


northward. 

BavenionB. 

Miss  Lavard 
doctrine  of  re 

read  a  paper  in  oppositi 
eraion  to  a  former  type. 

on  to  the 
She  mid 

ioi]{ht  re     , 

to  sports ;  and  when  those  coses  wliich  Darwm 
withdrawn  wore  abandoned,  the  theory  of  reversmu 
was  left  almost  unsubstautiated  by  fact.  The  moat 
important  point  to  be  aacertaioed  was  tba  limit  of 
time  after  which  reveraioato  an  earlier  type  became 
iiopjssible.  If  no  such  limit  existed,  then  it  was  a 
matter  of  euipriso  that  reversion  woa  not  cstutatit 
in  nun  instead  of  occurring  ouly  in  rare  aud  ex  cep- 
tional  instances. — Dr.  tlarson  spoke  at  some  length, 
aud  said  that  the  question  raised  involved  a  great 
many  complicated  problem),  and  ha  remarked  md- 
dentsUy  that  it  woa  a  faUacy  to  eoiu-ider  that  there 
were  difTeisut  i^roups  of  oniinals  at  different  stage<i. 
It  was  a  case  of  going  down  the  sides  of  a  letter  V 
to  the  parent  stero,— Miss  Layard,  in  tha  course  of 
a  brief  reply,  said  that  the  down  on  the  humi-j 
body  aud  the  long  hairs  on  a  delicate  child  were 
COM  not  of  reversion  but  of  arrested  development. 
The  hairs  were  not  at  all  simihr  to  the  fur  of  the 
ap«.  If  tha  fur  on  the  human  body  was  a  vestige 
01  the  mora  perfect  fur  of  the  ape.  on  what  aninial 
originally  did  tlio  d^wn  appear  which  had  develnpel 
into  the' fur  of  the  ape':  One  mi^ht  suppose  that 
the  man  with  b'a  down  was  thii  original  progenitor 
of  tha  ape. 

Th«  OriKla  of  Oold, 
Mr.  J.  Ljgan  Liblov.  F.Il.G.,  contributed  a 
paper  ou  the  origin  0/  gold.  After  poiating  out 
that  it  was  not  theorif^  ut  auriferous  veins,  but  of 
the  gold  itself.  Ilia!  wa«theinbjoet  of  his  paper,  the 
author,  from  facta  recently  made  known,  showed 
that  while  geolo^cal  evidence  it  agaiti^t  its  iguejus 
orip^n.  all  the  pild  of  aU  the  reclis  may  have  be«i 
derirc'l  fi^'ni  aqueous  dejuiution  :  that,  in  fact,  all 
this  g.'ld  miy  have  been  doposited  by  uarina  action 
in  tha  same  way  as  tba  materials  ol  the  Bque.jui 
FLiv'ks  themselves  luve  been,  .liid,  morsover.  oiu 
unaltered  seJimeiitiiTV  rocks,  even  of  tertiary  3^. 
miy  cjntain  au  e<iual  amount  of  gold  in  prop>.<nion 
:o  their  bulk  wilii  that  of  tli.ise  altorrJ  or  met.i- 
mirphoied  Cam1»iau  and  ^ilariiu  rocks,  which 
Live  hitherto  been  reganled  as  the  earth's  gnat 
of  the  preci>'u»  metal.  The  kuowlclge 
■Med  of  leiMudary  and  tertiary  aurifcr.<u4 
*  iLfomia  controverts  the  Plutonic  as  well 
,  LA-.joic  hypolIwH*,  and  the  ducov^rroj 
j^:lii3M'.i-wati.-raiidof  it*iirM^tation  byor^i.ie 


in  detannining  Ibeir  geographical  range  and  local 
distribution.  The  subject  thus  furnished  a  con- 
veaient  test  case  for  the  discussion  of  the  rival 
thaories  of  definite  or  iudeflnilfl  variation,  sinoathe 
conception  of  variability  as  defluita  sad  constiln- 
tional  instead  of  indefinite  and  spontaneous,  mar 
be  aimiUrly  applied  to  the  other  case  upon  which 
the  natural  selectionist  depends.  The  cooceptioa 
of  constitutional  differences  in  vegetative  liabit  wu 
even  applicable  to  such  a  peculiarly  difficult  case 
as  that  of  the  origin  of  protandry  and  prutogiuy. 
Vulcauiaed.  Sabber. 
Mr.  W.  Thomaoa  (Manchester)  read  a  uole  ni 
"The  Vulcanisation  and  Decay  of  ludiarubber." 
After  a  detailed  explanation  of  the  processes,  ha 
said  that  it  is  known  that  copper  salts  have  a  moit 
injurious  ellect  ou  iiidiarubber,  aud  as  copper  is 
sometimas  u^ed  in  dveing  blacks  and  other  coloun, 
cloths  so  dyed  are  liable  to  deo^mposa,  aud  hardo 
the  rubber  put  into  it.  A  peculiarity  iuvesttgalil 
by  the  author  is  that  metallic  copper  plaoed  in 
contact  with  thin  sheets  of  indiarubber  bring  abuat 
oxidation  and  hardening  of  ite  substance,  allhoii^ 
uo  appreciable  quantity  of  copper  enters  the  india- 
rubber,  whilst  metaUic  zinc  and  silver  have  no 
injurious  elTect  on  Uie  rubber.  Iu  answer  to 
questious,  Mr.  Thomson  said  he  had  made  eipori- 
menta  with  the  view  of  aacartaining  tbeactionof 
oils  on  cloth.  He  found  that  if  the  oil  contained! 
certain  amount  of  copper,  which  it  often  did,  aad  it 
got  ou  to  tha  cloth,  the  action  of  the  bleaduog 
B;^ts  on  the  copper  damaged  tbe  cloth.  Intbt 
ordinary  linseed  oil  there  was  an  acid  which  rottol 
doth.  The  smell  of  indiarubber  was  one  of  tiit 
characteristics  of  its  decomposition.  He  had  noticed 
that  when  a  piece  of  blotting-paper  was  placed  o«r 
the  decaying  rubber  it  hecimd  coloured  by  some  of 
tha  emanations— a  slate  of  things  he  did  not  bailln 
tha  caseof  good  indiarubber.  There  was  no  doubt, 
therefore,  that  during  tba  oxidation  which  produceJ 
the  hardening  certain  volatile  substances  were  pro- 
duced. Rubber  could  beat  be  kept  under  watE-, 
under  glycerino.  or  in  coal-goa.  Ho  had  also  placed 
rubber  id  a  vacuum,  and  exposed  it  to  suidigbt  fv 
twelve  m.mths,  aud  found  it  rcmaiueil  perfectlj 
goo<l.  All  oils.  ,;icept  cantor  od,  had  a  moM 
dcttinicuLiI  ciiiKt  on  indiarubber. 
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-.:'^  -».  .1.  s.-:  i,»;s-=.  It  wis!  auiMi il:ers ttie pjsitiou  i J  the quu«iii>ii fc>m' tha: 
ttf^^  : '  =;. :  :.■.:.  ■*.^  'ja-^a  izl  '■'  ■Mx-^-glti.  in  the  days  of  3[ureUif,>n and  ForbM, 
;■;  I'.-j  :.-■=  -v; :  :■■';=*  ;;.^i  i^    If   ^ll   wa*  originally   JerivoJ   tnaa   rlutonie 
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lowed  to  nun 
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.    .., -u^t  t3  be  found  anonj;  ToliMuii.' pr; 

-  '!'.:.::].  which  coma  from  iIm  *ame  deep<)e.i!eJ  j 
I  iccica,  and  only  iiStr  from  nutonk'  ivvk*  in ! 
,  -*a^  t';!id;:l<il  undor  iliil#r#iit  eouditii<ns.  lS;it  j 
.  £:M.  although  a  most  widely  distributed  metal,  is 
',  t-—  '■"•,  if  li^l  quite,  uuknown  a*  a  |>r.slucl  >>f : 
I  ^  !-«;■:■•  rc^us.  This  is  stionKly  a:»inst  its 
I    Lr^'^i  ori^.  4nd  couaeiiuratly  [vints  t.>  the  ^.<Id  , 

:j  tiu  f,il>i':.:ju  asiiferous  veins  b^ni;  derive  j  by, 
i  rem :  rk  from  •filimi'nCary  rocks  iu  which  1:  had 
'.   i^ta.  jrijsally  d^FOiited. 

Tha   Origitt   of   Thoraa. 
rr?i.    P.   '.iedies    iKiinbursh'    c.»n;ribut*>l   a' 
.   ;ap«  7="Th«'lc:iria  •.•!  Toi'ius,"  and  iltusriiifj  1 

zu  lrl^-Mt  by  sMvunem  as  welt  as  bv  drawiu,:*. 


^  S:--li-Z«T  2-*:^i 


irri^  iij  lierber:  ^i«ih.-er,  and  niipivrteil  61 
i11l»  i^£  ?h«  mij'jn'v  of  nafaralisu    tiut  of 

As='=(  t-^rArl  th.^rttiueiM  ore  prewrvrl  and  a,:-  1 
— 'ij-ed  if  Ai  iiieaiU  vk-l: i>ivi» pwst'nt  t.i'iwi 
■.tSii  :f  7;rcwtin.:mai9nil!s.  IVraiMevi.'.-^-t.v  in 

.?z,'_^.:7\  :f  ;.'.!:•  iufi-^tAl  fiilLs.  aii^t  :lw  tu::- 
'■■\y  :i  ;;■-!  ei;ia«  Sir'.f  i-i  ;l:i!  ft'j<i'n.  I'tx-i. 
K  UT*,:r*i  Jtcnenl  o.'n;rvt  --n  \v  ;""..t!m»  !;  iVit ' 


I'nburued  liases 

lias  Stoves  and  otner  Burners.  11 
burner  in  which  he  found  that  pen 
wjs  effected  was  that  of  a  pirafflD 
the  flame  was  not  turned  full  on  . 
[tame  was  turned  full  ou  the  bmued  gas  nt 
liberated  to  the  extent  of  12  parts  of  cuWnd 
three  of  hydrogsn  for  every  I.Jl)  ith  part  of  carbon 
iu  the  oil  completely  burned.     The         ''  ' 

approach  to  complete  combi 
jras-bumer.   When  tbe  gas 

fiili  ou  no  coib^n  and  ona-quarter  of  ■  pAi*  w 
!t>'Jrogen  was  left  "ubumed  per  1,000  parti  «f 
iMibon  biimeJ  completely.  When  the  )[u  «■• 
tumtJfuU  on  onc-teulh  partof  carlion  and  ii  niti 
of  hydrogen  escaped  unbumod  pec  1,00(1  pBrtset 
carbon  k<>midetelv  burned.  Xcit  in  point  of  |n- 
ducioi!  perfect  c  >mbusIion  was  the  Dray's  ordinaT 
Hj:  ^me  b'.imer,  burning  iu  tha  open  air,  whn  11 
parts  of  carbon  and  one  of  hydrogen  Mcapad 
uubumed  per  l.'l")  parts  of  completely  hnmai 
L-ai'^'jniu  a  healini;  stove  irith  three  luimnmiifltt 
:!jme  biu-ners:  '.'T  of  carbon  and  12  of  hjilnfo 
escaped  uubucne.1  in  a  stove  whers  tight  Bmuia 
burners  played  on  fancy  ironwork  in  front ;  1-lfi  «f 
car^.'u  3md*s<rra  of  hydrogen  escaped  comhostioi 
iu  a  stove  in  which  aii(>cstns  pcijecting  from  a  En- 
clav  bl.-k  was  heated  by  'ii  Bunsan  bometi ;  a^ 
ill  A  stove  in  wbioh  (he  onmed  gu  rises  to  Oia  (of 
of  auin.li  chamber.  an.I  passes  into  the  firefraa 
the  ti.-tlom  of  the  chimber  after  gicinc  ite  ha»l  la 
tubes  se£  iu  ta^  chimber.  through  which  cold  lit 
pustl  to  be  tieaie.1.  xt  mitch  as  -ilo  parts  of  carbon 
4ul  ^^  oi  hvdrjiten  escaped  combustion  per  IJIDO 
fait»  of  carbon  <.vmp'.e:ely  burned.— The  Freodnl 
sairllhat  i:  was  m-st  imiiortant  to  know  whette 
cutvaic  oud«  iHUlte'i  from  the  burning  of  gu  ■ 
stoves  or  fr.'m  illumiuati'u.  An  extieindr^ul 
q-:utti;y  of  carS.<nic  oxide  in  an  atmoiphM 
bre-ith^  bv  i-eOfle  wis  highly  dan^arous.  Hi 
s-,vke  with  sone  knowledge  and  expenance  of  Iks 
ii.-t,  t'.'r  sc^ne  vearsac>  ha  was  very  nearly  kilM 
\'y  carS.'>.iio  .'x:ae.  ile  was  colled  iu  to  investigate 
Vctw  -"f  iv'.joni!'.*.  wbich  afterwards  turned  oatts 
Iv ','V  ■.■•r'.V."^i.- .'x. !e.  .\.  oiu  wasfoimd  deadina 
nvu  '.  >f:.  *;-.:tr4,  ml  he  (Prof.ThorpeJ  atteaqM 
:jwi>iodaA'  the  ci-ciili.-n  prevailing  in  thctooa 
*>v  H^u^  a  biowir.;  e-Litne.  After  it  had  b««n  gcinc 
t'r  .^'  silnuw*  h^  entered  the  room,  but  he  hid 
.■v.lv  rr.veoied  b.itf  a  j.'^ea  steps  when  ba  felt  Ul 
V".iV*  jr.vv  way.    H-f  fell  down  ui " —    """*■ 


L   <:f    sadisfoti.tl   unlvrMn^.'v 


•i'  he  Thv'^ght  the  aipanment*  lai^ 
w  vrctmueil.  for  the  amount  of  kbh 
:  vk  ptac«  in  an  ordinal  gas  6iMt 
i-jig  C.I  the  pressure  of  the  p^ 
M  inwaded  to  bomSIt  olgtu  &> 
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;inia  had  5lt.  or  (ift.  paaaad  through  _.. 
llj- speating,  p«ople  n-hn  paid  flOgubilli 
■t  £5  worth  of  tight.  He  had  that  on  thr 
tj  of  one  of  the  largost  rnsnulaotiiret)  ol 
L  The  question  so  (or  &3  gu  cookiDg-itorei 
ncerood  was  of  auch  sanitary  importanca, 
woald  be  worth  while  appointuiK  a  com- 
of  the  Associatjoii  to  mvostigato  t£e  coadi- 
idai  whicb  the;  were  ukJ. 


SCIENTmC    NEWS. 

i  WoJliingtoa  report  for  IHSD  ahowa  thnt 

Ood  worli  has  lioen  done  with  the  inatru- 

tt  the  Naval  Observntory  of  the  United 

The  Lirgc    eqmtoreal   hna  been   used 

for  obaerving  double  stars  and  the  aatel- 

SaturD.  while  the  S'Gin.  hae  baen  used 
itificution  of  ilan,  and  two  nights  !□  each 
u  been  Act  npait  for  the  usa  ol  visiton  — 
irthanl.Gtlo  "permita"hgiviiigl>eeiiiBsued, 
larkness,   who  has  heea  working  at  the 

of  the  TraQsit  of  Venua  in  1H74  and  IS8'2, 
But  theaun's  dtat&nccas  U2,445,000  miles, 

prolrthle  error  of  123,400  miles.  Mr. 
aaaistiint  astronoiaer,  haa  discovered  a 
)  in  Antlia,  with  a  period  of  less  than  I 
Lho  shortest  jet  made  known. 
).  Gill,  of  the  Cjpe  Town  Observatorj- 
n  elected  a  member  of  the  Jlcrlin  Koya 
ly  tf  Sciences,  and  now  ranks  with  Sir 
kiiy  as  the  second  British  astronomer  who 
lived  the  honour. 

atatod  that  SI.  Charlois,  of  X 
red  two  more  minor  planota, 
a  night.     If  verified,  thay  will  raise  the 

toaSB. 

attendance  at  the  Leeds  meeting  of  the 
AASocLition  has.  to   tay  the  least,  been 
intment.  as  the  tutid  receipts  were  only 
The  foUowiujj  '•  grants"  wore  recom- 

: — To  Sir  W.  Thomson,  f or  seiaroolcgieal 
ena  of  .lapan,  £10;  Prof.  Carey  Foster — 
J  sbuidards,  £100  :  Lord  McLaren- 
lijgical  observationa  on  Ben  Nevis,  £31 
^iligerald— olectroljais,  £5 ;  Jlr.  (i.  J. 
— photographa  of  inctoorolo"i(uil  pheno- 
£5;  I'rof.  0.  J.  Lodge —discharge  ol 
ty  from  points,  £10 ;  Prof.  Liveing— 
oUt  taya  of  solar  spectrum,  £30;  Mr. 
[urray— flcasonal  varintions  o(  tempera- 
'J(l.  Prof.  Itaberts  -  Austen —onuly  sis  of 
id  steel,  £10;  Prof.  Tildtn — isomeric 
June  derivatives,  t25  ;  Prof.  H.  F..  Arm- 
-funnition  of  haloid  stilts,  £i6;  l)r. 
— iiction  of  light  upon  dyeSj  £30.  Prof, 
ch— enHticbloi:ks,£lU:  Mr.  E.  Etheridge 

Phyllopoila,  £10;  Mr.  W.  WhitakcT- 
logiiiilKecorii,  £100;  Prof.  J.  Oeikie— 
aphs  of  geological  interest,  £10;  Dr.  H, 
ard  —  lias  beda  in  Northamptonshire, 
nd   registration    of    type  specimens    of 

fossils.  £10;  Mr.  U.  ]( luorm^n— vol- 
ionomena  of  Vesavius,  £111;  Prof.  ¥.. 
indergruund  wstors,  £a ;  Mr.  J.  W. 
investigation  of  Elbolton  Cave,  £25; 
'.  II.  i'lowor^Marino  Uiological  Asao- 
it  I'lj-mouth,  £30  ;  Prof,  irichael  foster 
il  Station  at  Peradeniya,  Ceylon, 
.  C.  Huddon — improving  deep-sea  _. 
I ;  Mr.  A.  W.  Willis — disappearance  of 
lants,  £5  ;  Prof.  W.  H.  Flower — zoology 
andwich  Islands,  £100,  and  zoology  Hnd 
of  the  West  India  Island*,  £100  ;  Dr. 
—  nomad  tribes  of  Asia  Minor  and 
n  Persia,  £aO;  Sir  J.  Dyugkss— action 
t  and  currents  in  estuaries,  £150  ;  Prof, 
-new  edition  of  "  Anthropolo^cal  Notes 
iries,"  ,£.jO,  and  anthropometric  labora- 
10;  Dr.  E.  B.  Ty lor— North -Wastcra 
■  Canada,  £200 :  Sir  \V.  Turner— habits 
tsof  India,  £10;  Sir.  U.  J.  .Sjmons— 
oiling  eocieties,  £i5— total,  £l,:i;io. 
gst  statements  made  whieh  deserve 
,  was  one  by  I'rof.  ^V'.  H.  Perkiu,  jun., 
per  on  the  conatitution  of  the  alkaloid 
I,  which  he  said  was  the  most  widely- 
rud  alkaloid  in  nature, 
letter  to  Sir  R.  S.  Brill,  referring  to  his 
itled  '•Star!and,"Mr.CLidHtone »»)■»:  — 
empted  to  mention  to  you  an  address  by 
sen  to  the  French  Academy  (of  which  he 
il«r)  which  ha  was  kind  enough  to  give 

yoM-,  termed  '  L'Age  des  Etoiles."  I 
le  eitremely  inlere.-.ling,  but  of  course 
idgc  of  its  merits.     It 


than  your  lectures  the  aid  of  RpoctriU  Jinalyi 
relation  to  the  ages  of  the  heavenly  bodies. 
When  I  first  beoime  Chancellor  of  the  Exchequer 
I  found  that  the  Bank  of  England  and  the 
Treasur}'  used  the  letter  in  as  a  convenient 
abbreviation  for  £1,000.  For  my  own  con- 
venience 1  improved  (as  I  thought)  upon  this  by 
adopting  m  with  a  tail,  very  easily  written,  for  a 
million,  and,  thoagh  financial  demands  rarely 
rise  so  bigh,  I  have  gone  a  step  further  and 
thought  of  m  inclosed  by  a  circle  as  equal  to  a 
thousand  miUiens  or  the  French  milliard.  It 
would  be  more  scientific  to  make  this  symbol 
stand  for  a  million  millions ;  hat  it  is  an 
extravagance  anited  only  to  astronomical  dis- 
tances. It  occurs  to  me  that  symbols  of  this 
kind  (replacing  pounds  bv  miles)  might  be  of 
nome  use  perhaps  in  writing  auch  distances. 
Your  book  brings  other  subjects  to  my  mind, 
and  makes  me  think  th.it  the  teachers  of  the 
uniformity  of  nature  soniatimes  press  rather  hard 
upon  lis  the  common  herd.  If  our  moon  does  not 
revolve  upon  its  axis,  if  the  moons  ot  Uiunun  (I 
wish  it  had  beau  Unnmos)  describe  circular 
orbits,  and  those  ot  Jlars  travel  eastward-,  a 
elastic  definition  of  fbia. iiif/iymir-f  seems 
needed  to  cover  such  varieties." 

Slany  different  vegetable  subsrtances  used  as 
stimulating  beverages  In  widely  distant  parts  of 
the  world  hava  been  ahown  to  contain  cafieine  as 
their  active  principle,  <.)nly  one  flubatilute  for 
tobacco  hall  however,  as  yet  been  discovered. 
This  is  the  leaves  of  the  Duboisia  Uopwoodii — a 
ahrub  growing  in  Australia,  the  leaves  of  which 
Eire  chewed  by  the  blacks  in  the  sume  way  and 
for  the  same  purpose  as  toboeco  is  chewed.  The 
Iffiives  contain  an  alkaloid  (piturine),  which 
said  by  certain  chemists  to  be  identical  with 
aicjjtine,  but  more  probiibly  is  only  closely  allied 

31.  F.  Iiohato  hiis.  it  is  statei),  discovered 
plutinum  in  siima  ores  fi-om  Los  Yedras  Mines, 
Sinoloa,  Mexico. 

Electricallv  driven  drills  are  being  used  in  tht 
U.H.  Navy  I'ojd  ut  Brooklyn.  They  have  been 
frequently  employed  in  this  country  for  making 
holes  in  positions  dilScult  to  get  at. 

From  Sua  Francisco  comes  the  news  thnt  a 
Chinaman,  Wung  Ching  Wah,  has  constructed  a 
telephone  which  is  superior  to  any  in  existence, 
and  which,  moreover,  avoids,  so  it  is  asserted, 
any  infringement  ot  the  Bell  patent.  Details 
are  not  forthcoming  at  present. 

Amongst  recent  patents  in  the  IJritiah  UBlce 
we  notice  that  U.  Lugard,  ot  Christiunia,  hi! 
taken  protection  for  a  mouthpiece  tor  oil  "  wav< 
subduera"  (lODHI,  1S90I,  which  claima  an  odjuel 
'Je  mouthpiece,  in  which  the  part  A  forms 

ipaulo   for   the    part  B,  and  so  regulates  the 

Ilu£  of  the  oiL 


LETTERS  TO  THE  EDITOE. 

M  iaU  onrHtHi  nifonMU  fir  lit  s^nlmu  o/ 

-■ —      7»j  Eiilar  ««p«t/iil!ir  regmilj  VUlaSl 

-'■'  '■-'-tWHUf  aibrit/i  ujHuiUb.] 


le  wilt*  what  he  knovi,  sad  >■ 


Dt  tha 


"I would  h»TB  ei 

olaeh  as  he  knowii,  tnit  hl  .__. . , 

mly,  bnt  in  sU  oClieT  (objsoti :  far  at 

' uiae  partlBolu  knawleOgt  sod  e 

_a  of  swh  a  pemm  or  such  a  fcKu ,  . . 

oUiBr  thingi,  knows  no  mora  than  what  vnT^yiij  doaa, 
aaamtoketpaalDttBr  with  this  Lttlc  pKUiuw  <if  hk, 
idll  undertake  to  write  tha  whole  body  of  phyiioks,  a  vitf« 
taim  wbence  greit  taixuireiileucea  <l«its  BmiroiigiaaL" 


a  meeting  of  the   Wellington   Philosophical 
Society,  Now  Zoaland,  lately,  Mr.  Hulke  eihi''''-'' 
-   Bpodmeu  ol   a  curioua   spider  which  cirrii 
young  upon  its  body,  withuut  the  aid  of  a  wt 
tllament,  until  they  are  itrong   enough  to  run  by 

TiiG  Pike's  Poalc  Rack  Railway  will  be  completed 
)  the  summit  late  this  nutiunn.    The  construction 
of  this  road  has  been  difficult,  as  only  the  acclima- 
tised can  labour  at  an  altitude  of  M.OOOft.,  and  the 
work  of  an  ordinary  nuviy  is  said  to  be  impossible 
---*ii  ha  has  spent  at  least  two  months  expanding 
lungs  BO  aa  to  acEuatom  them  to  the  raraBsd 
The  roadway  has  to  ha  mads  with  the  aid  ol 
ros,  or  email  donkeys,  as  horses  and  carts  were 
vailable  on  the  rugged  and   irregular  tines  of 
SDOw-cspped  peat.    Hundreds  ot  feet  above  the 
ber  line,  immersed  iu  clonds,  raia,  snow,  and 

tiuued  during  last  winter.      There   has  naturally 

been  mooh  trouble  with  employes. 

Cement  fbr  Iron  KallinBS.— For  Iha  camont- 
ig  of  iron  railing  tops,  iron  gratings  lo  atovea,  ka., 
le  following  mixture  is  reoommended;  in  tact, 
itb  such  etTeot  has  it   beau  used  as  to  reaiat  the 


of  a 


,    This 


bourse  I    J,.inii-if- 
UrgBly  I  and  the 


posad  of  equal  parts  of  sulphur  and  white  lead, 
with  about  onB«ith  proportion  of  borax,  the  three 
being  thoroughly  incorporated  together,  so  aa  to 
form  one  homoeenenus  mass.    When  Iha  applica- 

lo  bemada  of  this  compoaition,  itia  wetwith 
sulphuric    add,    and  a  thin   layer  ot  it  is 

betweeu  the  two  piec«s  of  iron,  these  being 

B  pressed  "together.  In  five  days  it  will  » 
perfectly  dry — according  to  tha    Chrmtrnl    TenHr 

'    -" of  the  cement  having  vanished, 

Lg  oveiy  appearance  ot  welding. 


BOW  UISTASES  ABB  S&DE  — THE 
SOIdAB  BPECTBUSI— ASSESS  SB  NT  OF 
TEL  ESC  OPES -OB9EHVATORY  FLOOR 
-FINDBH-KITCHENBBS  PANCBATIC 
EYEPIBCE-FIXINa  A  SUNDIAL  — 
THESOLAKPAKALLAXFEOMPHOTO- 
OKAPHS  OF  THE  TBANSIT  OF  VENTIS 
—A  NEW  DEPABTUEB  IN  THE  EN- 
DOWMENT OF  BESBABCa  —  THS 
FBESIDENT-ELECT  OF  THE  BRITISH 
ASSOCIATION  —  SOLAE  "WILLOW 
LEAVES  "  —  ",  LOCAL  "  (P)  LUNAB 
ATMOSPHERE  —  ADJUSTING  BB - 
FEACTOB-LOGABITHKS-QHOST  Ut 
TELESCOPE— B  BIG  HTNESS  OF  THB 
UOON'S  LIUB. 

[31597.)— SiircE  writing  letter  31530  {p.  33),  I 
have  got  to  the  buttnm  of  the  mystery  of  tha  appear- 
ance of  the  flftures  r  ;ir  aV  in  letter  3im.  aa  the 
dip  of  the  horizon  from  the  top  of  Snowdon  :  and 
as  it  is  not  without  interest  and  instruction  to  the 
youug  computer,  I  may  as  wall  relate  here  how 
■ach  an  apparently  inexplicable  blunder  was  com- 
mitted.  'The  calculation  of  the  dip  is  simplinity 
itself  ;  for  it  is  made,  as  I  explained  on  p.  33,  from 
the  formula  Dip  =  oS'Si  t/  height  of  eye  m  feat. 
I  always  calculate  originallv  nn  bits  of  waste  paper 
(the  Sy-leaves  of  lettOTs  chiefly),  and,  it  I  haveaor 
object  in  preserving  the  coloiilation,  copydetaifa 
from  these  into  a  acribbliug  book.  Now,  coii- 
ously  enough,  I  have  turnml  up  the  bit  of  paper 
on  which  1  made  the  first  compntation,  and  will 
reproduce  it  here  verbatim  :  3,571ft.  (log.)  3-5o27S9il 

.   17763319  I-7:g3!)10  (log.  ot^'JlUM^Sj 

3Jll-9li  (Iog.)"avl39lHu; 
i.e.,  58-  34-9G'.  But  I  had  raids  other  calculations, 
relating  to  an  entirely  difterent  matter,  on  the 
Bome  sheet,  and  among  them  appear  the  tigures 
l°2-r  51  .  which  I  aaam  to  have  nalraly  copied  into 
my  scribbling  bonk,  and  proceeded  with  aa  the 
proper  quantity.  Moral  and  Caution. — It  engaged 
in  moltilariouB  coroputationa.  always  taarup  one  set 
ot  rouKh  calculations  before  proceeding  to  adifterent 
one.  I  have  over  and  over  again  explained  that 
the  htttr  halt  ot  theie  letters  is  always  written 
uuder  great  pressure,  and  the  one  to  which  I  am 
referring  offered  no  exception  to  the  rule,  the  whole 
calculation  having  boon  made  in  a  very  great  buny 
indeed.  Still,  proper  care  should  have  nhviated 
Buch  a  transparent  blunder  as  that  to  which  I  am 
referring  ;  though  "  Nemo  mortalium  omnibus  horis 

There  are  two  or  three  points  of  great  interest  to 
Iha  Bpeotroscopic  observer  and  the  phyaiciat  in  Mr. 
[t  luyard's  excallont  paper  in  the  current  number  of 
Kuoidi-lr/r  to  which  the  ciig^ncioa  of  space  pre- 
mmably  prevented  any  reference  in  your  "  Scientific 
Newa"  onp.  31.      The  first  baa  reference  to  the 

plication  ot  tha  E  line,  and  that  at  wave.length 


•1_.  which  botl 


le^fan 


iper  says : 


prett] 


lotb  Angstrom  and  EIrchhoITdescnt>e 
I  a  line  commou  to   both  iron  and  calcium,  but 

But  the  duplicity  ot  the  line 

iggesta  that  possibly  the  two  elements  have  not 
fen  a  vibration  in  commou."  And  than  he  goes 
1  to  add  what  may  be  moat  proStably  studied  by 
,ny  who  have  been  tmposeil  upon  fay  one  ot  the 

— iutly  advertised  "maguificent  theories"  : 

"■---    lustoraaiy  with   aome  speculatf-- 

their  spectra,  i 
shown  not  to  ba  elementary,  and  were  proved  to  uo 
built  up  of  still  more  elementary  substances,  one 
of  whicn  was  thus  proved  to  ba  common  to  both  of 
them;  but  the  fact  that  some  partsof  two  molecules 
have  a  common  period  of  swing  nn  more  proves  them 
tn  be  identical  than  a  violin  is  proved  to  be  identical 
with  a  trombone  because  they  are  both  capable  of 


rettyrei 

IlTlM 
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sounding  the  same  note/'  Whence  unprejudiced 
people  will  have  but  little  difficulty  in  coming  to 
the  conclusion  that  the  substructure  of  the  hypo- 
thesis of  the  non-elementary  nature  of  the  elements 
18  in  all  human  probability  merely  insufficient  dis- 
persive power,  and  notning  else  in  the  world. 
Again,  in  speaking  of  the  G  region  of  the  spectrum, 
Mr.  Ranyard  says :  * '  There  are  three  or  four  narrow 
spaces  in  this  region  of  the  spectrum  which  look  very 
lue  bright  lines,  and  it  is  oifficult  to  convince  one- 
self that  they  are  not  brighter  than  tiie  rest  of  the 
background  of  the  spectrum .  I  am  inclined  to  agree 
with  Dr.  Draper  that  they  are  actually  brighter 
spaces  in  the  solar  spectrum.*'  It  would  be  curious 
if  this  should  turn  omt  to  be  really  the  case,  after 
the  loud  asseverations  that  have  been  made  that 
there  may  not,  cannot,  and  shall  not  be  any  actual 
bright  lines  in  the  solar  spectrum,  and  that  any 
suspected  ones  must  be  the  mere  effect  of  contrast. 
I  may  say  incidentally  that  the  reproductions  of  Mr. 
Higgs*s  photographs  are  most  beautiful. 

£i  connection  with  the  concluding  paragraph  of 
*'  Sdentifio  News  "  (p.  32),  it  may  not  be  generally 
known  that  the  wiseacre  or  wiseacres  of  assessors 
at  Harrow  actually  rated  Colonel  Tupman's  equa- 
toreal  as  machinery  !  The  knowledge  of  the  inten- 
tion of  tiie  framers  of  the  Statute  under  which  such 
an  assessment  was  possible,  exhibited  in  this  glaring 
case,  was  what  our  Joskins  describe  as  *'  whoally 
surprizun." 

"R.  W.  B.*»  (letter  31553,  p.  36)  wiU  assuredly 
find  no  practical  inconvenience  from  the  air  currents 
which  will  ascend  between  the  framing  of  the 
wooden  floor  of  his  observatory  and  uie  pier 
carrying  his  equatoreal  pillar.  Moreover,  such  a 
floor  at  a  sufficient  height  above  the  ground  to 
admit  of  a  free  circulation  of  the  air  beneath  it  will 
keep  the  observatory  and  its  contents  dry ;  a  material 
consideration. 

If  Mr.  Fairbaim  (query  72279.  p.  43)  will  go  or 
send  to  Mr.  Caplatzi,  who  advertises  in  these 
columns,  he  will  probably  get  a  finder  for  his 
telescope  at  about  half  the  cost,  and  with  a  tithe 
of  the  trouble,  which  its  construction  at  home  would 
involve. 

In  reply  to  "  T.  D."  (query  72303,  p.  43),  Kit- 
chener's pancratic  eyepiece  did  not  differ  in  prin- 
ciple, though  it  did  somewhat  in  external  appearance 
from  the  terrestrial  pancratics  in  use  to-day.  My 
own  experience  of  it  was  gained  in  the  days  of  my 
boyhood,  when  I  used  to  observe  with  a  2jin. 
DoUond,  furnished,  among  a  battery  of  eyepieces, 
with  one  of  the  original  pancratics.  It  haa  three 
sliding^  tubes,  like  an  ordinary  pocket  telescope,  and 
I  particularly  recollect  that  there  was  rather  a  large 
black  disc  at  the  eye  end  perforated  with  the  eye- 
hole. Its  inventor  (doubtless  unintentionaily) 
ffravely  exaggerated  its  advantages  and  ignored  its 
defects,  of  which  the  rapid  darkening  of  the  field 
with  increase  of  power  was  a  notable  one.  Another 
was  that  as  the  two  systems  of  lenses  became 
separated  all  the  minute  particles  of  dust  on  the 
anterior  one  became  visible ;  and  the  field  gave  one 
tiie  impression  of  having  been  peppered.  It  was, 
in  some  respects,  handy  and  convenient  u^  to  a 
moderate  degree  of  amplification ;  but  when  it  was 
attempted  to  employ  it  to  produce  high  powers  it 
broke  down  conspicuously. 

"  Ch.  J.  D."  (query  72309,  p.  41)  had  very  much 
better  fix  his  sundial  bj  the  aid  of  a  gooa  watch 
than  by  the  use  of  the  compass.    Moreover,  he 
seems  to  be  unaware  that  longitude  enters  as  an 
element  into  the  variation  of  the  compass  as  well 
as  latitude.    But  for  the  present  purpose  I  will 
suppose  him  to  be  in  London  in  latitude  51°  30'  N. 
ana  lon^tude  20  seconds  W.,  and  to  be  going  to 
adjust  his  dial  on  September  19th.    The  first  thing 
to  be  done  is  to  get  true  Greenwich  Mean  Time 
from  the  Westmiuster  clock,  or  from  one  of  those 
in  electrical  connection  with  the  Royal  Observatory', 
and  to  set  his  watch  accurately  oy  it.    Now,  on 
September  19th  the  equation  of  time  is— Cm.  18s., 
in  other  words,    the    sun   is    on  the  Greenwich 
meridian,  or  due  south,  at   Ilh.   53m.  42s.  a.m. 
Greenwich  Mean  Time.    But  he  will  not  come  on 
to  the  London  meridian  until  20s.  later,  or  until 
Ilh.  54m.  28.,  as  shown  by  a  clock  marking  G.M.T. ; 
so  that  all  your  correspondent  has  to  do  is  carefully 
to  level  his  dial,  and,  beginning  a  minute  or  two 
before  apparent  noon,  say  at  lib.  50s.,  very  care- 
fully follow  the  shadow  of  the  f^nomon  by  turning 
the  dial  round  ;  so  that  at  lib.  54m.  2s.  a.m.  by  his 
watch  the  shadow  shall  ri^^idly  coincide  with  the 
12  o'clock  line.    The  sundial  may  then  bo  per- 
manently fixed.     If  *'  Ch.  J.  D."  prefers  the  much 
less  accurate  method  of  adjustment  with  a  compass, 
the  needle  points  at  present  (for  his  purpose)  1  <  °  30' 
west  of  north  in  London. 

In  an  appendix  to  the  Report  of  the  Superintendent 
of  the  Naval  Observatory  at  Washington,  for  the 
year  ending  with  June,  1889,  there  appears  a  letter 
from  Prof.  Ilarkness  on  the  reduction  of  the 
photographic  records  of  the  Transit  of  Venus  of 
1884,  which  must  interest  all  astronomers  who  have 
followed  that  method  of  determining  the  Scilar 
Parallax.  The  photographs,  as  will  be  remembered, 
were  taken  with  horizontal  photo-heliographs  of 
some  40ft.  focal  length ;  and  from  tiie  weighted 
mean  of  position  angles  and  distances  combined,  as 


measured  on  the  'plates,  Prof.  Horkness  finally 
deduces  8*842  +  0*0118  as  the  parallax  of  the  Sun. 
It  is  noteworthy  how  very  closely  this  approaches 
the  value  8*848  adopted  in  the  Xautical  Almanac, 

There  is  a  widely  diffused  belief,  well  or  ill 
founded,  that  the  Times  newspaper  has  been  *'got 
at  **  by  the  Ring  at  South  Kensington,  and  hence 
its  utterances  on  scientific  matters  are  always  more 
or  less  discounted,  and  taken  cumgratio  salis.  But, 
so  far,  tJie  Standard  has  manfully  resisted  the  wiles 
of  the  gang  at  Brompton,  and  has  honesUv  and 
oonsdentiouiBly  maintained  the  dignity  of  British 
science.  It  was,  then,  with  the  most  sincere  and 
unaffected  regret  that  I  read  a  leader  in  the 
Evening  Statuiard  of  September  9th  on  "The 
Eudowment  of  Research,*'  puffing  up  the  most 
recent  scheme  of  the  Commissioners  of  the  Exhibi- 
tion of  18^31  for  pauperising  students  of  science,  and 
for  inducing  that  spirit  of  cadging  and  scientific 
mendicancy  in  the  rising  generation  of  men 
proposing  to  devote  themselves  to  its  pursuit, 
which  has  made  the  very  name  of  South 
Kensington  stink  in  the  nostrils  of  all  who  care 
for  the  purity  and  dignity  of  research,  and  of 
British  saence  generally.  In  support  of  this  last 
precious  scheme,  the  article  on  which  I  am  com- 
menting quotes  the  approval  of  some  of  the  most 
notorious  self-ad^rtisers  in  the  kingdom,  among 
whose  names  I  am  heartily  grieved  to  find  that  of 
one  really  great  man — I  mean  Sir  William  Thomson. 
I  need  not  mention  any  of  those  who  form  the  list 
on  which  the  inclusion  of  Sir  William's  name  sheds 
a  certain  air  of  weight  and  respectability.  Suffice 
it  to  say  that  it  is  made  up  of  men  wno  puff  and 
advertise  themselves,  either  in  proprid  jpernond  or 
vicariously,  whenever  the  occasion  oners.  One 
crumb  of  comfort  I  derive  from  the  perusal  of  the 
details  of  this  last  scheme;  and  it  is  this:  that 
eleemosynary  aid  is  only  to  be  rendered  to  students 
"  of  those  branches  of  science,  the  development  of 
which  is  of  special  importance  to  our  national 
industries.*'  Surely  this  should  exclude  Brompton 
"astronomy"? 

Everyone  who  knows  Dr.  Huggins,  either  per- 
sonally or  by  world-wide  reputation,  will  rejoice  to 
hear  of  his  selection  as  the  I^resident  of  the  British 
Association  for  the  meeting  in  1891.  To  those  who 
have  followed  the  recent  advances  in  the  spectro- 
scopical  examination  of  the  heavenly  bodies,  his 
address  will  assuredly  not  fail  to  afford  the  greatest 
interest  and  instruction.  As  is  well  known,  some  of 
his  recent  results^  obtained  with  the  aid  and  co- 
operation of  bis  gifted  wife,  have  been  attacked  in 
an  acrimonious  fashion:  and  had  Dr.  Huggins's 
presidency  occurred  during  the  time  that  this  ques- 
tion was  sub  jtulicCf  he  might  well  have  felt  some- 
what hampered  in  his  exposition  of  the  existing 
condition  of  Spectrosoopical  Science.  Now,  how- 
ever, Uiat  he  has  triumpnantly  refuted  his  assailant, 
and  shown  conclusively  how  that  assailant's  attack 
had  its  origin  either  in  the  employment  of  insuffi- 
cient dispersive  power,  or  of  his  incapacity  to  under- 
stand what  he  was  looking  at,  Dr.  Huggins  will  be 
freed  from  such  restraint  as  the  temporary  doubt 
thrown  on  his  results  must  have  imposed  on  him, 
and  will  be  able  to  deal  with  his  own  discoveries  as 
irrefragable  facts. 

Mr.  Webb  (letter  31558,  p.  56)  is  under  a  slight 
misapprehension  as  to  the  confirmation  of  the  late 
Mr.  Nasmyth's  supposed  discovery  of  **  willow- 
leaves  '*  in  the  solar  photosphere  by  the  astro- 
nomers whom  he  enumerates.  They  did  so  far 
corroborate  Nasmyth  as  to  testify  to  the  existence 
of  certain  entities  on  the  solar  surface ;  but  the 
consensus  of  opinion  pointed  to  their  being  rather 
objects  like  nce-grains  in  aggregation,  or  more 
sparsely  scattered,  than  the  fusiform  interlacing 
ones  seen  and  drawn  by  the  Penshurst  astronomer 
— and  by  him  alone. 

Will  "H.  G.  D."  (letter  :U570,  p.  59)  kindly 
explain  how  an  atmosphere  of  aqueous  vapour  on 
the  moon  can  by  any  conceivable  possibility  be  **  of 
a  local  character"!'    How    is    it    to    be  limited, 


extend  to  seven  places,  up  to  99999,  anltoti^ht 
places  from  100000  to  108000. 

The  ghost  of  "  Hamlet's  "  (I  was  on  the  point  of 
writing  "  father,'*  but  I  mean)  refractor,  concern- 
in|;  which  he  puts  query  72376  (on  p.  69)  has  iti 
origin  in  his  eyepiece,  and  ia  caused  by  internal 
reflection  from  its  component  lenses. 

Mr.  Broughton,  the  author  of. letter  31476 
(Vol.  LI.  p.  552),  has  sent  a  long  oommunicatioa 
to  our  Editor  for  transmiwaon  to  me,  with  tlw 
apparent  object  of  justifying  himself  against  sa 
aosolutely  imaginary  charge  of  plagiarism,  which 
he,  witii  perverted  ingenuity,  finds  in  paragrsnh 
four  of  letter  31530  on  p.  32.  Let  me  assure  llr. 
Broughton  that  I  referred  him  to  Proctor's  "  Esian 
on  Astronomy,"  not  in  the  least  because  I  thought 
he  had  appropriated  the  idea  of  our  great  lameatsd 
astrononu<kl  expositor  from  that  work :  but  becaius 
I  imagined— as  it  seems  justly — ^that  he  was  ignorant 
of  it  alto^ther.  A  diagram  23  years  old  accom- 
panies Mr.  Broughton's  letter,  and  this  I  bavs 
returned  by  post  without  comment,  inasmuch  u  I 
make  it  an  inexorable  rule  never  to  enter  into  anr 
private  correspondence  whatever  in  connection  wits 
mattcffs  which  appear  in  these  columns,  where  I 
choose  to  be  known — and  known  only — ^as 

A  Fellow  of  the  Boyal  AstrozLozziical  Society. 


THE  PEB9BID  RADIANT. 

[31598.]— I  THINK  if  Mr.  Denning  can  show  tliii 
duriug  some  forty  nights  the  point  from  wh&di  te 
majority  of  the  meteors  emanate  moves  steidii^ 
eastward,  the  shifting  of  the  radiant  must  be  GOih 
sidered  proved,  although  occasional  meteoxi  an 
still  reocn  us  from  point  which  the  radiant  paasda 
its  earlier  stages.  t  * 

Mr.  Denning  has,  no  doubt,  nnpubUAed  obteni* 
tions  on  the  subject,  and  is  more  codrotvaiit  wtt 
the  observations  of  others  than  I  ^m,  tad  I  flM» 
fore  do  not  desire  to  offer  any  dedded  -.onnioB  • 
the  point  at  issue.    I  only  say  that  Mr..  DenuM 

fmblished  catalogue  does  not,  in  my  opin^pii,  em* 
ish  the  shifting  of  the  radiants.  It  does  not  ibof 
a  steady  movement  of  the  maximum  shower  towaill 
the  east  on  every  night.  On  the  contrarr,  thflnM 
several  gaps,  and  at  certain  points  the  radiant  i 
to  turn  back  (though  this,  of  ooorse,  may 
from  a  distinct  shower).  Thus  I  do  not  find 
position  recorded  between  11°  +  4S^  on  Jolj  11< 
and  19^  +  5r  on  July  19,  whUe  during  the  iota 
I  find  positions  noted  at  6^  +  52**  and  T  +  Oi 
with  one  at  6**  +  53°  on  July  12.  The  qoestioo,! 
think,  therefore,  stands  for  further  observatioiii  A 
the  following  points:—!.  Can  the  gaps  in  Xb 
Denning*s  catalogue  be  filled  up  by  actual  obsvi 
tion'f'  2.  Do  meteors  from  the  earlier  poritio 
continue  to  come  after  the  supposed  radiaDt  kvj 
shifted  beyond  them  ? 
Great  Malvern,  Sept.  12.        W.  H.  S.  KonA 


bounded,  or  circumscribed  in  vacuo  ? 

Query  72315  (p.  07)  strongly  suggests  the  idea 
that  in  re-uiiiting  the  crown  and  iliut  glasses  of  his 
object-glass,  "Wings"  has  placed  the  wrong 
surfaces  in  apposition.  Nearly  all  the  principal 
opticians  mark  the  edges  of  their  objectives  when 
their  coniponeut  lenses  have  been  adjusted  so  as  to 
give  the  miest  definition.  Has  the  object-glass  of 
*'  Wings's  "  telescope  no  such  indicating  marks  ? 

Jn  reply  to  "C.  E."  (query  72331,  p.  G8),  Dr. 
J.  W.  L.  Glsisher,  in  his  *' Report  of  the  Committee 
on  Mathematical  Tables,"  presented  to  the  British 
Association  in  1873,  gives  on  account  of  a  set  of 
forty- two  tables  by  Parkhurst,  published  in  1871, 
in  which  the  logarithms  of  numbers  from  I  to  109 
are  given  to  102  places,  and  the  logarithms  of 
numbers  from  200  to  1109  to  20  places  (from 
Callet),  &C.  Glaisher  finds  great  fault  with  tlie 
get-up  and  printing  of  this  book.  Collet  ^ves 
logs,  to  Gl  places.  I  have  myself  never  seen  either 
of  these  works.  I  do  not,  of  course,  know  what 
specific  forms  of  calculation  **C.  E.'*  is  engaged 
upon  ;  but  it  is  very  rarely  that  the  computer  needs 
more  than  10- figure  logarithms,  and  Saus^s  tables 
supply  those.  For  myself,  I  always  use  De  Mor- 
gan's edition  of  Schron's  Iiogarittims.    They  only 


THE    VARIABLE    STABS    (T&TJB  AX1> 
FALSE)  MEAB  6  M  LIBBiE-jaGK^Lnff] 
WITH   THE   FACTS. 

[31599.]  —  In   the    Astrunomuichc    ^^achriAU^ 
No.  29KG,  Prof.  E.  C.  Pickering  communuatai  I 
note  by  Mrs.  Fleming  confirming  the  variability « 
the  two  stars  near  the  cluster  5  M  Libne,  whuhl 
first   pointed   out   in    a   letter  to  the  **E.  Mm^ 
Vol.  LI.  page  378.    This  note  contains  a  eaiefo 
discussion  of  seventeen  photographic  plates  tslo^ 
of  this  region  from  March,  1888,  to  July,  1890,  wi» 
three  dilTereut  photographic  telescopes.    Tot  if 
suiting  light  ranges  and  magnitudes  are  as  foUoM' 
— For  the  star  S.  preceding  the  cluster  (marlnd^ 
in  chart),  a  variation  of  1*9  mag.  is  found,  £fB* 
mag.  9'7  to  ll'G,  and  for  the  star  immediately  S' 
following  the  cluster  (marked  b  in  chart)  a  Tuiir 
tion  of  2-9  mag.  is  found  from  93  to  12*2,  'Mm 
the  comparison  stars  used  (marked  1,  2,  and^  ': 
whicli  are  constant,  are  of  magnitudes  9*8,  U'j 
and  12*2  respectively.    These  comparison  start  «9>  ^ 
be  useful  for  future  determinations  of   the  U^ 
range  of  the  above  remarkable  objects.    Theooeiir* 
rence  of  two  variable  stars  so  close  to  one  of  ttiP 
finest  globular  clusters  in  the  heavens  as  to  be  B* 
volved  among  its  outlying  stars  that  branch  iotiL 
curve-like  in  all  directions,  and  their  neamess  ts 
each  other  is  almost  unique,  there  being  bat  oM    . 
known  similar   instance — that  of  the   compcesfli  \ 
cluster  80  M,  with  R  and  S  Scorpii  in  its  immediill  i 
vicmity.    In  April  and  May,  1890,  Mr.  GomiMi  ^ 
photographed   this  cluster  several   times  with  Hi  i 
great  refiector,  and  communicated  his  results  ia  1  ll 
note  (Monthly  Xuticci,  R.A.S.  Vol.  L.  pa^5l7] 
in  whicli  he  calls  attention  to  five  <*  newvanaUsii 
photographed  on  the  m'ght  of  May  15.    Now  hi 
these  ''stars'"  any  real  existence  they  must  hai 
been  seen  on  the  night  previous,  when  I  diaitl 
that  region  with  a  lUn.  refractor,  and  saw  nothia 
corresponding  to  them,  though  their  magnitudssH 
given  as  9 '5  and  10.    As  the  other  plates  show  I 
trace  of  them,  and  as  the  Harvard  photographs  H 
also  absolutely   silent  respecting  them,  we  mi 
safely  conclude  tliat  these  five  "stars"  aren 
stars   at   all,   but   are   possibly  due  to  imparfi 
photographic  plates.     This,   howvrer,   dosf  Mi; 
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i«t  the  photogmpIiB  a 
they  wilf  donbtleaa  tor 


otherivise  onre- 
toTTii  a  naetul  record 
of  the  oluitar  at  those  dat«B. 
fyreaoo  to  thU  m&tter  tharfl  iji  a  mialeftd- 
lent  in  th«  corrsnt  inue  of  Xature  (Sept. 
endesTours  to  show  that  the  obiecti 
ifaed  by  Hr.  Common,  and  the  raiubU 
'rot.  PickeruiK'a  nots,  un  identicsl,  sod 
c.  Commoa  belongs  the  honour  of  hiring 
than.  The  ant  itAtemoDt  lua  already 
'oved,  and  the  aeoond  is  equally  falUdooi, 
lOmmon  nowhere  refen  to  the  two  real 
Id  his  note  with  the  poeaible  eioeption  o( 
[enenl  Btntement  (wtuch  Nature  quotea] 
ght  apply  to  any  of  the  numeions  (tan 
)atBde  the  clastar,  u  it  reten  to  Done  in 
,  while  my  owQ  obeerrationa  were  pub- 
ae  time  before  Ur.  Common's,  and  dealt 

these  two  particular  rtare.  It  is  not  with 
to  selt-gloriBcatioD  tbat  I  write,  hut  that 

should  be  told.  The  wav  my  name  has 
ressed  and  Mr.  Commoa's  mtroduced,  and 

"worked"  acoordinffly  to  mistead  and 
is  stranffly  to  be  dsprecated  by  eiery 
Drker  in  the  realms  of  science.  All  who 
to  see  the  original  statement  in  the  Ail. 
>.  298G,  wCI  at  once  perceive  hew  the 
>  been  Joge led  .iritb  by  certain  interested 

the  periodica]  above  mentiaoed. 
,  Sept.  6.  Da.vid  B.  Packer. 

'lie  acGompaiiying  chart  is  identical  with 

oatheniKiitof  Jiine9.  The  twovsjiiables 
^  in  little  drclss,  and  two  of  the  com- 
in  are  numbered.  The  9-8  mag,  compari  - 
J  situated  18'  or  20'  8.  of  cluster,  and  nro- 
i  star  0  Serpentis,  hence  it  is  not  included. 


I— Mb.  Duee,  in  hia  letter  on  p.  33,  speaks 
>  of  spoti  baling  been  seen  on  the  disc  of 
n  September  lit.  The  spots  to  which  he 
>earea  by  rotation  early  in  the  morning  on 

August  2Gth.     I  observed  them  first  at 
were  then  close  to  the  sun's  limb,  and 

of  three  spots.  By  10,30  a  fourth  had 
it  close  to  the  others.    The  group  were 

by  waves  of  (acnlfB   60,000  miles  long, 
irmcipal  spots  were  12,000  mUes  apart. 
Inesday  at  10,30  the  number  of  inutll  spots 
ised  to  more  than  20.     The  group  at  this 
3  50,000    miles    long,    and    40,000  miles 

hey  had  arrived  to  the  centre  of  the  sun's 
had  undergone  many  changes.  At  this 
tember  I)  they  presented  a  most  remark- 

.-indpal  spotj  were  upwards  of  112,000 
r,  and  were  surronnded  with  brilliant 
I  light.  The  spaces  between  and  around 
■e  corered  with  small  spots.  The  photo- 
s  seen  in  several  places  presenting  signr  -' 


ome  the  group  had  reached  the  western 
be  minute  spots  had  disappeared,  and  the 
h  its  toUowei  was  nearly  alt  that  remained. 


u  nearly  a) 

le  early  yesterdaj  m 

m  spots  had  djsappeared  by 


ning  at  8.16  I  obsei 

duimg  the  night  to  the  left  of  the 

t&e  south  of  the  old  spot  was  a  wisp  of 
,  and  on  its  west  side  was  a  broad  bnght 
to  me  this  solar  group  of  spots  has  been 


I,  from  the  fact  of  my  being  able  to 

to  three'small  spots. 

i>.  3.  Webb. 

nro  to  inclose  copy  of  groan  of  nm- 
1  on  August  31,1990.  I  sent  a  copy 
1  a  oontnbutor  to  your  "  E.  M,"  He 


"F.B.A.S."in  his  remarks  conKemitiE  the  nedt 
desiralality  of  bringing  the  subscription  and  fee  of 
the  B.A.S.  quite  witHn  the  means  of  the  intelli- 
gent artisan ;  but  the  point  of  his  argument  will 
appear  blunted  to  his  keen  appiehension  when  he 
rememban  that  only  49  Od,  morewould  berequired 
to  bring  the  enrolment  money  up  to  the  ronnd  sum 
of  £1,  an  addition  which  but  very  few  of  the  daia 
be  refers  to  would  (eel  to  be  a  burden,  but  which 
might  materially  aid  in  its  aggregate  in  keeping  the 
balance   of   the   sodoty  on  the  right   side.    The 

mechanic  who  is  desirous  of  joii  '  "  ' " 

cml  society  is  almr-' '-  ■--'  — 


not  the  least  valuable  portion; 
bat  I  fiH  to  see  tbat  the  word  "  sodetr  "  can  ever 
seem  to  militate  against  the  historic  and  world-wide 
B.A.S.,  to  which  all  British  and  foreign  kindred 
institutiQna  will  ever  defer.    The  B.A.8. 


become  complementary  tc 

..._    ,_.__on.      I   should   not   hav« 

written  the  above,  only  "  F.R.A.S."  has  done  me 
the  honoor  of  insuting  my  name  in  his  tortni^tly 
listle.  W.  S.  WkOSlt. 

JUPITEB. 

[31603  ]— WH1I.E  observing  the  planet  Jupiter  on 
Monday  evenmg   Sept.  S    between  the  hours  ol  8 
I  m    with  my  Sin    refractor  I  noticed  a 

a  ruddy  colour  transit  the  westemlimb 

of  the  planet  in  a  southerly  direction 
"~  loch  a  phf 


^^ 


advised  me  to  send  one  to  you,  as  it  might  be  in-    I 
teresting  to  jour  readers  and  aitro.  amateurs.     I    ] 
am  a  constant  reader,  and  If  this  is  of  any  service 
to  you  and  them,  I  shall  be  pleased  to  know  that  I 
may  be  stimulating  others  to  do  s 


O00nZ.TATION  AND  EOZ.IFBB 
OF  JUPITBB'a  SATELUTE  Ho.  III.— 
THE  B.A.S.  , 

[31602.]— The  above  phenomena  were  weU 
observed  on  the  13th  inst.  in  Portland.  The  emer- 
gence ot  the  satellite  from  behinci  ^e  body  of  the 
planet  was  very  dearly  seen.  The  disc  of  the 
satellite  was  plainly  dichotomised,  definition  at  the 
time  beinp  excellent.  After  the  lapse  of  29  minutes 
the  sateUite  entered  the  dark  shadow  ot  the  planet, 
when  it  was  perfectly  invisible.  Prior  to  doing  so 
it  was  very  interesdng  to  note  the  gradual  diminu- 
tion of  its  light  as  it  entered  and  passed  through  the 

nmbra.      The  emergenca  from  the  umbra  was 

seen  owing  to  the  low  altitude  of  Jupiter  at  the 
B.  The  above  phenomena  are  recorded  to 
stimulate  the  possessors  of  moderate  telescopes  to 
take  full  advantage  ot  (he  remarkably  clear  skies 
-^<>>  which  we  are  favoured  during  the  passing 
h,  nearly  as  many  first-class  observing  nigh^ 
being  recorded  by  the  present  writer  in  August  and 
September  aa  the  whole  of  the  previous  put  cct  the 


I  know  if  any  of  your  correspondents  saw  the 
benomauon,  and  what  were  its  effects. 

O.  Oeorffe  Iieedham, 
20,  Blacks-road,  Hammersmith. 

TO  "  P.B. A.S."— ASATETJB'S  OBSBBVA- 
TOB-S-- MICROSCOPIC AI.  AaUABIA— 
VIOTOB  MU3TBL. 

[31694J— Wiu.  "  A  Fellow  of  the  Royal  Astro- 
nomical Society ' '  have  the  kindness  to  inform  me 
where  I  may  obtain  copies  of  Miss  Brown's  two 
books,  "I»  Pursuit  of  a  Shadow"  and  "Caught 
in  the  topics."  and  the  price  ^  la  oonse- 
of    what  your   correspondent   said  of  the 


go,   I   c 


lered  a  c 


it.  I  made  inquiries  about  it  when  in  Liverpool, 
and  although  an  officer  of  the  Liverpool  Astro- 
nomical Society  was  present  in  the  bookseller's  shop 
-■■"--  '■     -  '         '    -■      inquiry  there,  I  ooold  oi-    ' 


Perhaps  "  F.R.A.S."  and  some  others  of  your 
readers  could  give  me  some  useful  hints  as  to  the 
filing  up  of  a  smaU  observatory  whidi  I  have  in 
contemplatioa.  I  am  purposing  bnilding  a  houae, 
and  it  occurs  to  me  that  whilst  I  am  about  it  I 
might  as  well  have  a  small  observatory  built  to  it, 
from  the  roof,  of  course,  entered  from  the  inside  Of 
the  house.    Under  such  circumstances  astronomy 


Pezmit  m«   to   sty   that   I   folly   agree   with   poimad  oat  of  doors. 
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What  I  WBjit  to  kaon-  ia  a  uaafiU  dm  and  sliape 
fcra  ij  rafnictor,  or  pettaps  i  refiector  of  "-   - 

bow  best  lo  deal  with  the  waila  and  roof ,  ai 

Vhat  thsj  are  beat  made,  hoir  much  should  he 
glass,  how  framed  and  glazed,  sud  genarslty  n-bat 
to  Bvoid  i  I  take  it  that  m  such  a  taleacopo-hoOBc 
a  retractor  would  be  of  hettsr  usa  Co  me  thaa  i 
ceHecCoi. 

Many  months  ago  a  corraapondont  askod  for  in- 

*-——■■ s  to  keeping  mioroaeopic  life  in  agoaritt. 

",9  my  disuppomtmeut  that  bia  laquiiy 
'^  iT  jaarA  I  have  endeavoured 
to  keep  MiCTDzoa,  but  without  anf  feall; 
suoceawil  result.  Foljioa  asd  Botifera  raay 
be  kept  a  month  or  two,  but  the  end  ia 
the  same  —  their  disappoarance  and  iDaviDft 
the  field,  or  rather  the  tauk,  in  passesaiotL  <k 
Entomostraca,  which  thrive  abundantly.  '' 
•   ■•     ■  'urn    I    had    M-'^---'- 

»*»H»j     m^     ..."rt'^a     ffTOwin? 

the  (urtace  o{  the 

all  at  onca  they  diaappeaied,  leaiiug 


tormation  u 
&nd  great  n 
elicited  no  response. 


ity    of  M^riophfllmn.      ' 


iireaent.     In  April  laat  I  obtained, 
ooking  pond,    a   quantity    of  Mji—^-. 

brought  it  home  is  a  glass  jar  (one  of  those  u 
which  honey  ia  sold,  soma  Sm.  high  and  3iu-  in 
diameter).  Laat  month  I  foimd  it  is  Melicert^, 
well  establiEhed,  but  not  in  prolusion,  and  it  seems 
to  be  doing  pretty  well.  Beyond  Melicarta.  how- 
erar,  nothmg  aeama  to  Qaunah  but  Eutomoatraca. 
-There  was  nil  lite  visible  on  the  Myriophyllum  for 
Home  days  alter  I  had  placed  it  in  tho  bottle,  nnd 
as  tho  bo  ttlo  Sir'  ■---  ■-—  '--'  "-' 

Uie  rotiforoD  ol _,  __...  ._..  _    

in  the  shape  oS  eggi.  Looking  at  the  animal 
leared,  one  could  not  but  wonder  whanBe  it  obtainod 
the  beautiful  colouring  of  the^liricks^ormiog  its  tube. 
That  there  must  be  some  method  of  keepinp  up 
the  supply  of  the  rotifers  in  a  tank  ia  obvioua  from 
HudeoD  and  Oossa's  "  ftatifera."  Several  species 
there  described  as  new  were  found  by  the  authors  in 
their  own' window  tanks.  Unfortunately,  they  give 
DO  details  as  to  their  reariiw  and  feeding. 

It  is  somewhat  curious,  that  living  in  a  midlaod 
county,  I  have  found  it  much  more  easy^to  keep 
alive  marine  microscopic  life.  PoIyiiQa  and  Ilydrczoa 
will  Uvo  for  months  ui  a  small  glass 


e  battle, 


eptcl 


le  three  ^ 


thattl 


s  absolutely  pure  and  tree  from  all 
and,  lastly,  that  ttie  tegctation  upou 
'    '         '■    ir  habitat  is  healthy, 
ring,  and  not  bruised.     Two  or  three  stems  of 
Bed  upon  which  life  is  established  form  a  most 
tiue  subject  for  examiuatioa  with  the  platy- 
8<X)pe.      The    lifB^_is    changing    continually  —  nne 
epecies  giving  place  to  another,  but  all  of  oiqui^ito 

Many  of  your  musical  readera  will  grievp  to 
know  ihat  Tiotor  Muatal,  "  the  Paliaay  of  music," 
is  now  no  more.  He  died  early  in  tbe  year  from  aa 
attack  of  inflammation  of  the  iunga.  At  the  ago 
of  21  he  was  employed  as  a  shipbuilder,  and  his 
principal  poaseeaiuns  then  were  a  wife  and  two 
children.  His  accordion  getting  out  of  order,  be 
aot  to  work  to  repair  it  for  himself,  and  from  that 
beginning,  by  very  slow  and  painful  steps,  he  ulti- 
mately rose  to  the  high  position  in  the  world  o( 
tnuaical  art  which  ho  hold  at  the  time  of  hia  death. 
Uf e  with  Tiim  was  a  constant  struggle  with  poverty, 
and  not  long.beture  hia  death  he  wrote  me  that  he 
feared  he  should  be  compelled  to  give  up  the 
mauufactuie  of  his  instruments  for  want  of  buHx- 
cient  .aalo.  Times  were  bad,  English  trade  was 
bad,  and  it  was  in  England  that  ho  found  by  far 
bis  best  market. 

Happily  the  manufacture  of  hia  iuatrnments  will 
not  cease.  Judging  from  the  magniflceni  specimens 
of  his  sons'  workmanship,  which  I  saw  when  laat 
at  Motzler's,  it  is  obvious  that  V.  Mustul'a  sons 
bave  inherited  thair  father's  artistic  and  musical 
capodties. 

Their  latest  instrument,  the  organ  aud  celesta 
comMned,  is  a  perfect  specimen  of  musical  and 
mechanical  art.  Ooimtry  Solicitor. 

I.ABQE   UBTEOB. 

[31C0J.]  —  Last  evetiing  I  Kituesaed  a  very 
flpfendid  meteor  about  T.lo,  when  the  sky  was  re- 
markably dear.  It  etarteJ  about  U'' ali^htly  to  then 
east  of  Poloria,  and  became  ei:tiuguished  uhcut' 
midway  between  H  and  'X-i  Urs.  Moj.  Its  motion 
Tras  slow,  gliding  steadily  throughout  ita  track,  for 
about  lo  seconds.  The  nucleus  was  as  nearly  as 
possible  the  size  of  Jupiter,  and  aa  brilliaut.  As 
aoon  as  it  disappeared  I  turned  for  sake  of  com- 
parison, and  my  impression  of  siie  was  confirmed 
when  looking  at  that  planet.  It  fell,  leaving  n 
beautiful  trul  of  li^ht,  id  length  about  the  diatauce 
between  the  "Pomters."  Its  visible  path  vat 
equally  luminous  from  end  t/}  end,  and  about  as 
bright  aud  wide  as  the  nucleus  itself.  The  colour 
was  slightly  orange.  The  nucleus  aud,  on  either 
aide  for  some  distance  therefrom,  the  path  was 
edged  with  a  fringe  of  colour  of  rather  a  rusty  hue. 

Southampton,  Sept.  13.  8.  S. 


f31(;0G.]-lT  is  not  possible  at  the  moment  fc 
with  certainty  that  the  loiter  (31.5i;0),  signed 
Friend  of  Tenehris,"  ia  written  by  the  friend 
referred  to  in  mv  account  of  "  An  Evening 
a  Beflector";  but  fortunately  this  does  not  mi 
If  we  irrf  both  referring  to  the  same  ocrasioi 
should  differ  a  little  in  our  estimate  of  tho  a 
spheric  conditions.  I  felt  hopeful  of  the  night 
because  it  was,  ai  I  said,  "still  and  promising," 
and  though  it  is  only  at  the  eyepiece  we  can  cnti 
cally  judge,  from  my  experience,  I  should  say  a 
refractor-user  would  have  found  it  a  fair  or 

Let  me  thank  M.  Gaudibert  for  pointing 
BIU8toua.  We  aucceed  with  it  nicely  on  n 
night,  but  make  the  distance  twice  Ur.  Buruh.. 
'measure  in  It^TIi'.^  (D-UDJ.  Mr.  Linscott  will  deaerre 
our  gratitude  if  he  aucceeds  in  closing  our  tubes. 
I  wijdi  him  nil  success.  lenebris. 


[31G0:.]  — WiiES  "Tenebria"  Clettec  315G2) 
quotes  mo  as  saying  "  there  are  very  (ew  nights 
when  a  4in.  aperture  will  net  give  good  star  discs," 
I  do  not  think  he  acts  iogeiiunusly  when  he  inter- 
polates the  word  "refractor."  He  thus  imputes 
to  me  what  1  did  not  write.  I  meant  what  I  wrote, 
that  Jin.  aperture  vrill  give  good  discs,  t*ic.  Aa  he 
asks  wheu  could  60  or  100  lo  inch  be  used  on  a  4in. 
mirror.  I  will  just  say  that  I  find  Jin.  mirrxjr 
aperture  will  give  me  Bicclleot  disc  ou  0.)  per  cent, 
of  tho  nights  stars  are  visible  at  all,  and  that  powers 
of  ao  and  mine  to  the  inch  cau  be  used  with  fine 
results  on  such  aperture  on  the  very  same  percant- 
age  of  niahta. 

As  to  the  film  being  good,  it  baa  to  deteriorate 
voir  much  before  it  interferes  with  the  power  per 
inch  ;  I  have  never  aeen  Buy  falling  off  in  deSuihoD 
from  dulling  of  the  film.  Mine  haa  now  been 
silvered  *ii  years,  and  I  have  no  intention  of  re- 
silvering  at  present. 

I  certainly  thought  "Tenebria  "was  comparing 
very  difloreut-sijieJ  iostrumeuta ;  but  I  did  not 
[mn^e  a  2Jin.  refractor  waa  the  chosen  vessel  for 
caating  down  rellecting  telescopes.  I  think  argu- 
ment useless  when  statemeuta  of  incapacity  are 
founded  on  auch  dry  basea :  but,  as  I  ask  why  it  is 
unfair  to  compare  the  two,  I  should  like  to  e:iplain 
it  is  not  unfair — it  is  eiraply  useleaa.  The  refiector, 
i/in  <irljiiiliiu'nt,  would  leave  a  refractor  so  much 
amaller  nowhere  in  the  race.  I  will  ask  him  to 
reverte  tho  sizes  :  he  will  then  find  the  mirror  give 
neat  images,  and  the  retractor  fail  in  producing 
star  discs.  No  largo  instrumeut  will  bo  often  give 
neat  discs  oa  a  smaller  one,  simply  because  the  air  ' 
tremors  are  not  colteoled  from  au  largo  on  urea,  nor  | 
magnified  enough  to  be  visible. 

I  imagine  "  T."  has  not  mastered  the  adjustment 
of  reflector,  and  only  oMasionally  hits  on  an  ap- 

E roach  lo  it,  or  he  would  not  so  often  find  it  disgust 
im.  I  have  never  felt  any  disgust,  and  can  assure 
him  that  the  last  eight  mghts  out  I  have  easily  seen 
n  Cyg"i  double  with  Oin.  mirror.  I  only  once  tried  . 
■■|in.  stop,  and  then  the  ciiim  was  tonchmg  the  ""' 


_.._.    _  ..    his  refractorV    lb  is 

fenerally  visible  with  that  aperture  on  my  mirror, 
cortaitily  fail  to  see  why  there  should  be  any  dilfl- 
culty  in  measuring  double  stars  with  a  rellector, 
and  onco  put  in  adjurtraemt  it  ought  to  remain  so, 
if  it  lias  iiot  to  be  carried  about  a  great  deal. 

I  have  found  reiiectorsoftcu  used  carelessly.  Ouce 
I  found  one  with  only  half  the  mirror  visible  in 
flat ;  another  time,  one  with  a  Sat  so  thinly  silvered 
that  the  reflection  from  bask  surface  (w'hich  was 
polished)  again  penetrated  silver,  and  gave  a  second 
image  of  evervthing.  Alao  a  flat  in  uso  on  a  121in., 
which  reduced  it  to  din.,  as  flat  was  too  small.  litill 
another  reated  on  on  iron  disc,  ground  to  tit  back 
of  mirror,  and  here  a  drop  of  water  had  caused  a 
little  patch  of  rust  and  apoded  defiuition.  "  If  the 
less  cumbioos  arm  !cu"ld  do  all  the  work  of  the 
other,"  says  "'Tenebria."  There  is  much  virtue  in 
-lat"  if."  H.  B. 

THE   TELBSCOPE. 

[31G0S.]— I  OAS  understand  bow  "R.  W.  B," 


portant  motion  round  the  cradle — a  known  and  con- 
stant quantity. 

Mias  Brown  bos  informed  me  that  she  flnda  the 
baae,  and  not  the  inatrument,  has  alteivd.  I  la 
quite  euro  hot  declination  canuot  get  out  or  alts 
through  want  of  solid  or  true  work  in  the  stand  or 
any  part,  I  bave  often  eiperiencsof  the  baiealta- 
log,  especially  on  clay  sml :  the  ground  does  moTs 
with  the  changes  of  the  weather  and  seaioiu.  If 
the  users  oE  the  refiector  will  reSect,  tbej  will  Ki 
that  if  they  allow  the  plane  refiector  lo  get  oat<rf 
its  normal  adj  ustment,  it  must  alter  the  reading  d 
both  circles.  If  the  flat  ia  loose  enough  in  itscall 
so  it  can  shift  slightly,  they  notice  the  pasitku  of 
an  object  in  the  Qudcr  and  eyepiece  _  is  ali^ilt^ 
changed,  the  reading  of  the  circle  (which  vnt  m 
ifFected)  wUI  altor  aiigbtly  also.  The  flat  dunld 
lot  bo  set  tight,  and  it  should  not  shift  when  fli 


of  pajjor  will  prevent  it  thui  mottn|. 

. ._.  mirror  must  also  have  its  screws  op 

tight.    The  acrewa  of  the  tiat  mount  most  be  Nt 
up  tight  after   the  adjustments  are  made.    Thtas 
-  the  only  ways  Miss  Brown's  telescope  cod  p 
.  ol  adjustment. 

i'o  give  an  ill  Ultra  tian,  bownecesnuy  it  ia  to  M 
t  ^e  optical  adjustments  are  aecore,  and  how,  if 
y  are  not,  the  readings  of  the  circlos  alter, 
have  just  set  up  an  SJin.  equatoreal  far  a 
gentleman  who  is  about  to  retire  from  official  lift, 
and,  wanting  something  as  au  occapotioD  ui 
"  bobby,"  after  due  inquiry,  was  advised  lo  ban 
a  reflector.  Heknewnotbmg  about  the  refleetsi, 
his  only  instrument  being  a  sutoll  mfraetor.  Aft* 
setting  it  up  for  him  ana  eiptaiuing  it,  I  left  him  to 
get  it  into  equatorial  adjustmenU.  This  he  Si 
very  iutelligeutly,  without  help.  But  presmtiyi 
get  a  letter  describinz  tioublei.  The  ''  object  wu 
~  always  in  the  finder,  and  shifted  ao  that  flndiif 
difficult."  "  The  readings  of  the  circles  pmdai 
him  by  being  ao  discordant  among  themulvta.* 
After  falling  to  get  things  satiafaetory,  and  on  tbi 
Terge  of  regrettjug  hia  choice  of  telescope  perbBft, 
vrote,  "  I'll  not  touch  it  till  you  como."  I  wsB 
o  him,  and,  as  the  most  hkely  place  to  find  Its 
suae  of  his  trouble,  went  straight  to  the  eye  end  ll , 
the  telescope,  and  found  he  had  been  maDipnlatiai 
with  tbe  pfaue's  adjustment,  and  had  ne^lectedti 
clamp  the  screu's  up  Brmly.  I  put  ttaii  matte 
right,  put  it  on  a  star ;  he  went  to  hia  circles,  and, 
•-  '-'-  satisfaction,  the  vamieia  read  otT  the  ■tai'l 


"R.W.B,"Kot 
mplete  disarrangement  of  the  reodinga  of  hia 
circles."  An  amateur  hai  not  the  etucrience 
needed  for  good  equatorial  work,  and  aeldom  haa 
the  tools  requisite,  tqustorial  tubes,  whether  they 
are  for  large  or  small  Leleacopea,  must  be  set  in  a 
good  lathe,  and  have  their  bearinea  fixed  on  the 
tube  and  all  turned  out  of  the  solid;  thua  the  me- 
chanical and  opUcal  centres  agree.  Yet,  let  this 
work  be  done  ever  so  skilfully,  there  may  be  a  slight 
change  reading  if  the  tube  ia  revolved  into  opposite 
aitious,  but  nothing  to  interfere  with  finding  ob- 
_,.  its — certainly  a  "  derangement,"  as  "  K.  W.  B." 
aaya,  ia  impossible.  I  may  tell  him  that  tho  re- 
volving eye  end  is  not  a  good  plan  at  all,  seeing  the 
plane  ehaugea  poailion  with  respect  to  the  mirror. 
The  revolving  tulie  is  tbe  proper  way,  and  if  the 
work  is  done  well  there  cau  oiily  be  a  vary  unim- 


»do. 


The  best  way,  when  a 


B  of  the  circles 


east:  thecirclesanddriving-screnrsaraall 
h!iody.  rotate  the  tube  aa  tittle  as  posdbte.  or  not  rt 
all,  aud  the  reodinga  will  be  as  conatant  almost  as* 
transit  instrument.  G,  Oalvar. 

[3l(»B.l— I  iM  glad   now   to  be  able   to  tbi^ 

dilfetcntly  of  the  letter  of  "  Tenehris."     My  thanta 

ate  due  lo  him  for  his    generous    reference    to  d9 

humble  endeavours  with  regard  to  the  fiognmA 

e  telescope. 

While  regretting  I  should  have  had  cause  to  BU- 
pect  him  of  unfairoeas  and  bias,   "  Tenehris  "  mgtf 
-^-it  that  bis  carelesa  aud    partial    lettor  wastb* 
9  of  it.     My  feeling  waa  that  of  nearly  eveiT 
rhohave  replied  to  him,  including  hie  "  triBd. 
,B  manifested  no  care   or   regard   about  par- 
ticulars and  conditions  such  as  constitute  an  opaa 
and  lair  investigation.     As  1  point«d  oat  sometf 
these  points,  I  need  not  repeat  them  :  bat  I  >M  osw 
''       I  more  for  want  of  care  on  his  part. 

■ink  "  Tonebris  "  will  admit  that,  again  that 
the  discussinn.  to  say  the  least,  leaves  tlierdecl«r 
a  very  satisfactory  position. 

I  am  well  acquainted  vrilh  feeding  ia  the  "  ianv 
circle  "  and  the  trade  jealousy  against  this  popeltr 
leleseope  in  aome  quarters  :  but  ao  long  as  thete- 
"ector  ishouDstlv  up  lo  its  pretensions,  and  lends 
]  the  advantage  of  amateur  astronomers  and  Oe 
lience  mode  popular,  one  is  perlocUy  justifiel 
1  def  eudiug  it  against  uulairueaa. 

a.  Oalvar. 

THE    MECSANICAI.   PASADOX. 

[.^llilO.l— KcyEr.Rl[iiitoMr.Hardie'B"Pai«doi'' 


imberthatwe  must  add  the  Tarions  tonof  1 
_  ts  operating  on  each  wheel  to  obtain  the  soUd  i 
resolt.    Thus,  independently  otO  (Fig.,  p.So)  as 


evolutions  but  in  opposite  diraotioDt.  Now  In 
iffoct  of  the  opicyclic  arraogemMit  i*  to  inqwrt 
bese  two  turning  elf ects  aimiiltanaoualj,  and  tha* 


Itanaoualj,  ■ 
!  aee  uiai  one  wheel  musb  uww 
folutious,  and  the  other  only  onj. 
Ill  my  opinion,  the  thoughtful  application  of  Piv^ 
Goodevo's  formula  (given  in  my  answer 
"W.  E.  H."),  effectually  clears  any  doubt  In 
the  question.  The  investigp''' —  .~-.«i—  *i 
appiicatloni   of  the  equation. 


-estigatiau    mvol' 
■  -        Fint  "- 


ENGLISH  MUCHANIO  AND  WORt<D  OV  SOlENOB;   No.  1330. 


del  C  as  first  irheel  and  B  as  bet,  the 
the  train  boiog  i.  This  detenoiaes  tlis 
>t  roUtioDa  of  B.  Thao  legiuiling  B  Bi 
tl  and  A  BB  lut,  the  value  of  the  train 
.,  the  second  application  detemunei  the 
•f  Totab'oaa  a(  A. 

.dined  to  (hiok  that  there  vae  a  molIciouB 

in  the  fljQ  of    !^Er.    ^^l^oorem"   m    ha 

7  No.  72265  (geomatrical  damoi 


•  the  cuitody  of  Her  M*jeatj'9  poat-office, 
required  solution  ia  fartlicotoing  it  aoives 
31  queation  of  triswtinR  on  angle.  I  hoTo 
^dentood  it  to  be  an  established  theorem 


tricnlcc 


■u  for  tr 


gle.  though  I  have  oevsr  seen  the  demon- 
If  this  u  eo,  the  theorem  propounded 
uatme,  and  it  would  be  enceodingly 
j^  if  eomeone  would  demonitrats,  and  at 
tame  ahov,  the  amount  of  the  error.  It 
me  that  it  mmt  be  s  very  near  approxima- 
A.  J.  W. 

.]— ScTPOSE  r-radiua   of   bqibU  circles. 

one  rav,  of  lint  D,  ofntre  of  B  trayula 
itre  of  A  travel  Sjr  r.  Xowanbeelof  rad. 
1  OD  a  straight  line  for  a  diataace  of  2;rr 
volve  once ;  and  if  rolled  for  a  distance  of 
uld  revolve  three  times.  If  we  bend  our 
line  into  a  circle,  it  «il1  from  the  rim  C, 
:from  the  respective  centres,  still  travel  Ihe 
dances,  '2  tt  r  and  d  ir  r,  the  number  of  revs, 
ain  uiialteted.  vi:.,  once  for  B  and  three 

A.  As  A  and  B  turn  in  opposite  dirnctiona 
crtoce  to  each  other,  they  turn  four  times. 
ao  tme  in  first  case  cited  bj  Mr.  Hoidie, 


,  ] — TuE  solving  of  this  problem  ia  very 
AnnmiDg  the  radii  to  be  C  ~  GO,  and  A  or 
than  from  centre  of  C  to  ooutre  of  A  will 

K.  46,  and  iu  ^  IS  (=  radius  of  A  or  B) 
tioDB.  Or,  ia  other  words,  the  centra  of 
Bovtflround  B  at  a  velocity  three  times 
ban  oentro  B.  the  two  beinn  connected  by 
equal  to  3  radii  ot  A.— Q.  E.  D. 

STachaniouB  Redlvivua. 

SAP    IN    TBEBS. 

.] — The  evidence  Uiat  wafer  will  rise  iu 

-  capillary  actioii,  is  that  trees  contain 
B  Bitreaiely  Cue  (ubea  in  which  water 
»c  to  a  great  height  owing  to  their  Uneaesa. 
•  U>  prepare  floe  glass  tubes  (by  softening 
of  ordinary  Cube  m  a  Same  aiid  rapidly 
the  two  halves  apart),  iu  which  water  »iU 
he  height  of  2ft.  or  more.  (See  Stowart 
's  "PractiL^l  Physics,"  Vol.  I.)  In  the 
e  flams  docs  not  draw  np  the  oil,  but 
it  from  the  top  of  the  wide,  when  the  oil 
capillary  action  to  tako  the  place  of  that 
a  bem  removed.  With  regard  to  osmosis, 
be  number  of  membranes  would  not prci-rnl 
i  rising,  but  would  iiiip^if/'  it. 

ft  III.  Reeves  would  inform  me  what  Icind 

-  thero  is  at  the  root,  as  he  says  that  it  is 
d.  W.  H.  S. 

LATHE    aATIEBB. 

.]^I  SHXD  yon  photographs  and  descrip- 
TO  small  latQea,  hoping  S'>mo  reader  will  bo 
tell  me  the  use  of  tbom.    Fig.  I  A  ia  a 


wheel  with  band  ruiming  lo  B,  which 
.  the  bearing,  V  :  E  E  ia  two  centres  hold- 
cUne  frame,  D,  carrying  a  cutter  spindle  ; 
another  pnlleT  wheel  carrying  n  hollow 
;  N  ii  aqiindlewarkioifDa  centres,  and, 
«,  hMl  ■  wheel  an  it;  O  i«  a  hTMijiUt*^ 


with  puUoy,  P,  working  together  with  A  ;  lever  Q 
binds  O  to  A,  and  when  out,  as  in  piotnre,  revolves 
without  A,  It  is  a  splendid  made  machine,  and  it 
came  to  me  with  a  stock  ot  die  sinker's  tools. 

Fig.  '1  is  another.  A  division  plate.  A,  eitending 
lo  B;  Cisacog-wheeldriveo  by  handle gearingiuto 
two  small  ooga  driving  the  spiniUea,  H,  and  I>  K  is 
a  wheel  with  a  Spring,  with  a  cord  mnning  over  F 
to  G,  pulling  D  down  to  P.  II  works  in  the  centre, 
I  I,  and  carries  a  cutter ;  K  ia  a  pointer  fitting  in 
holes  of  plale  A  and  movco  O,  and  so  moves  H 
through  M  and  N.  The  plate  A  baa  150  holes, 
and  only  moves  H  im.  it  jiushed  right  rouod,  1 
should  like  "  F.  A.  JTs"  opmion  of  them, 

SBEIiXi    BFINDI^. 

[SlIilS.]— Haxt  must,  I  am  anre,  have  be 
greatly  bonaBted  by  the  very  admirable  papers 
recently  given  us  m  these  coluious  opou  tocU 
making.  I  have  read  them  with  very  much  interest, 
and  not  without  gaining  some  valuable  instruction. 
In  the  last  paper  upon  the  "  Drill  Spindle "  there 
are  two  or  three  wrinkles  I  should  lUe  eiplainad, 
if  not  too  much  lo  ask  of  the  writer.  1.  Inhsating 
the  spindle  for  hardening,  it  is  suspended  by  wire 
over  the  fire:  is  this  an  ordinary  smith's  Are? — if 
80,  how  does  he  boat  the  euds  aallicient  to  hiirden 
without  the  middle  hardening  also  1'  'J.  Whan  the 
spindle  is  hardened  and  fitted  in  the  collars,  how 
isthenosB  trued  up?  3.  After  hardening,  how  is 
the  hole  for  drills  rebored  Y  If  the  writer  will 
furnish  us  with  these  wrinkles — for  wrinkles  tliey 
are,  no  doubt— personally  I  should  he  vary  grateful. 
I  believe  there  ia  more  in  the  treatment  of  steol 
from  the  centring  to  the  hardening  than  perhaps 
some  would  be  inclined  to  believe.         W.  P.  W- 

UOTOa  FOB  OTCLE. 

[31G1C.1— I  niTE  read  with  great  interest  the 
Tarious  ideas  with  reference  to  this  subject,  and 
should,  therefore,  like  to  add  my  opinion  lo  some  of 
them.  Mineral  oil  eQ|;ines  woultl  not,  I  thiiik,  be 
very  pleasant  company  on  a  country  road,  because 
of  the  "burnt  mutton-chop''  odour  that  usually 
hangs  like  a  halo  around  them. 

Small  steam-engines  are  also  out  of  the  qaestion, 
because  of  the  tremandous  attention  which  they 
would  require.  With  regard  to  letter  lilold,  which 
proposes  to  get  forward  motion  from  a  fearful  and 
woudeiful  system  of  springs  and  conaocting  rods, 

S laced  under  the  saddle,  I  fail  to  see  how  it  is  to  be 
one.  Perhaps  the  writer  has  in  his  mind  a  kind  of 
Dutch  roll  as  performed  on  the  ice. 

May  I  point  oat  to  Mr.  W.  T.  Pierce,  31642,  that 
iriththe  ordinary  crank  there  is  most  leverage  when 
the  leg  is  well  bent,  namely,  when  the  crank  logins  to 
como  down,  and  ns  it  nsars  its  lowest  point,  and 
when,  according  to  him,  the  le;^  is  eiertiug  ita 
greatest  power,  because  nearly  straight,  you  gut  the 
greatest  forward  motion  of  the  nutchino  by  the  least 
downward  motion  of  the  foot.  How  would  it 
otawer  to  have  an  electric  motor,  that  could  ba  run 
as  a  dynamo,  using  it  with  iloraee  batteries  Y  The 
wastsd  power  in  going  down-hill  might  be  utilised 
in  charging  the  ^tte^es,  by  the  electric  machine 
acting  as  a,  dynamo.  The  force  stored  might  aid 
one  up  the  next  hill  by  running  the  dynamo  A  a 
motor.  But  In  all  probability  this  would  add  so  riffch 
'eight  ot  the  cycle  that  you  would  raqi 


[31617.1—1  w»s  very  glad  to  see  "  A.  B.  C.'a  " 
letter  (No.  3I58'2)  thu  week;  it  contains  more 
common  senietlianieTenlwe  have  had  on  this  sub- 
ject lately. 

It  an  interchange  of  ideas  of  a  steam-driven 
cycle  is  made  between  engineers,  something  will 
soon  be  done. 

"  A.  B.  C.'s  "  engine  seems  lo  me  to  bo  just  the 
thing  required.  With  all  deference  to  him,  I  would 
snggest  that  the  boiler  he  of  a  anfUdent  size  to  run 
tor  a  considerable  time  without  feeding,  which  I 
think  would  be  best  performed  bj  an  injector,  as  a 
feed-pump  on  the  engine  would  be  a  nuisance. 

A  rather  knotW  point  is  the  getting  rid  of  the 
exhaust  steam.  Condensing  is,  I  fancy,  out  of  the 
questian.  It  therefore  must  be  either  admitted  into 
file  «tm««ph«Te  direvt,  or  wnt  thioogb  tb«  fwi 


e  will  probably  find  moat 


tank.    This  latter  a 

The  exhaust  pipe  might  be  led  through  the  feed 
tank  down  to  within  an  inch  or  two  of  Ihe  ground, 
and  the  nozzle  turned  in  sucha  direction  as  todirea 
the  steam  at  a  slight  angle  on  to  tlic  ground; 
BBEUming  that  the  steam  was  expanded  welT  in  tha 
l.p.  cylinder,  there  would  not  be  much  slesm 
remaining  otter  it  issued  from  the  pipe.  Cirtainly 
there  would  not  ba  enough  to  conatitulo  a  ouiiance. 
The  firs  should  not  give  any  trouble  if,  at 
"A.  B.  C."  suggests,  oil  is  used. 

In  this  case  a  constant  supply  could  be  turned  on 
*""  "  — " — •-  '-  "■-  lamp,   and  a  very  slight 
would  keep  tho  prcaaure 

r.    I  hope  " 

Jarv  of  his  engioe,  and  also  that  someone 
may  bo  found  who  ia  in  a  position  to  put  the  thing 
iijto  practice,  as  I  am  perjuaded  that  a  trio!  is  only 
naceaaary  to  lead  to  some  useful  result.  With 
reference  to  the  boiler  advocated  by  "  Ulafarman  " 
(No.  ai684),  I  think  if  he  ware  to  make  eii.erimant«( 
he  would  find  that  this  style  of  steam  gdneratflt 
is  not  suitabla  for  a  cyde.    Itrequiros  a  tremcndaui 


regular,  and  we  want  a 


he  ineaDL    The  com' 

00  power  but 

J.  H.  H. 


anything  likt 
requires  the  mmunum  oi 
id«i  (No.  31,579)  is  rathi 
that  it  would  bo  much  more  e 
apply  his  power  direct  on 
inteniosing  a  compraamd-ajr 
This  is,  I  take  it,,  what  I 
pressed-air  apparatus  would 
probably " 


[31G1S.]-I  iK  rather  surprised,  as  will  be  many 
of  "  Ours,"  to  find  such  ideas  coming  from  an  old 
hand  like  •' Jock  of  All  Trades,"  in  letter  SISU, 
especially  after  we  have  had  eui^h  on  authority  a> 
"Fetrot^ke''  on  this  matter,  who,  I  am  sure,  baa 
been  lal  on,  and  that  with  a  veneeauce. 

"Jack"  begins  by  saying  other  correepondanta 
areduil  or  going  dotty,  simply  became  their  ideal 
differ  from  his  and  that  of  his  colleague  "  Petro- 
tryke."  What  a  pity  that  be  and  '■  Tryke  "  are 
not  brothers!     Had  tiiis  been  so,  c         '  ---   - 

would  no  longer  be  a  diseraco  to  ui 


angin» 


ha  propose  ti 

akin  to  the  novel  engine  we  naa  a  wcck  or  ewo 
ago.  How  does  ho  come  at  the  conclusion  tliat 
half  of  the  power  is  wasted  ia  a.  cyEiuder  with  oulj 
one  piston  r  He  says,  tor  instauce.  "  you  put  steam 
into  It  at  one  eud  at  so  much  pressure  per  squixs 
inch,  and  the  piston  recedes.  Is  not  the  same  pres- 
sure upon  the  cylinder  cover  ?"  Decidedly  ao.  True, 
but  take  oil  cover,  and  then  whatVor.  as  he  says,  put 
in  two  pistons,  and  Then  you  get  exactly  (practically) 
the  lawf  (rci-t  as  one  piston  for  a  given  quantity  ot 
steam.  Make  the  cvlinder  with  one  piston  larger 
or  a  greater  length  of  stroke,  and  you  may  gain;  but 
do  not  forget'  you  must  use  proportionately  mora 
steam,  the  same  as  pulbng  iu  two  or  more  pistona. 
Tho  illustration  of  the  wedge  is  simply  a  diviaioaof 
the  power  of  the  wedge  it  both  sides  are  movable ; 
but  maJce  one  side  fast,  and  then  you  got  tho  whole 
force  on  the  loose  side.  Tho  same  thing  apjiliea  in 
the  cylinders  with  one  or  more  pistons,  tioms  ot 
"ours  "  may  see  into  "Jock's"  theory  with  half  an 
eye,  but  I  much  doubtsomeseeiDg  it  with  two  whols 

We  have  had  a  good  deal  of  talk  about  motor* 
fur  cycles  without  any  real  advantages  being  shown. 
But,  if  I  ma;  venture,  I  will  make  a  suggestion. 
Wliy  not  use  compressed  air  as  a  propelling  power, 
which  could  bo  oollocfed  when  descending  steep 
gradients  instead  of  applying  the  brake  to  destroy 
Uiis  power.  Tho  mactuoe  ^me  could  be  utilised 
as  an  air-chamber,  or,  it  fitted  loordiuarymaohinaa, 
a  small  steel  chamber  would  answer  the  purpose 
with  cylinder,  &o.  Will  "  Nun.  Dor."  or  some  ot 
our  able  correspondent!  give  au  opinion,  and  I  will 
write  further.  O.  Q. 


CTOI.B  OONSTBOCTION. 

[31(il9.]— W.  TotBEKLLPlEECE'aeUipticaloluun- 
whcel  (3lfi42)  ia  not  by  any  means  a  new  idea.  A 
Mr.  HoUoway,  of  Westminster  Bridge -road —thmi 
maker  of  "Dart"  cycte»— eshibitad  a  tricycle  at 
Ihe  1887  Stanley  Cycle  Show,  held  at  tbeAquuium. 
fltted  wiUi  two  equal  elliptical  chain- irhMli;1nii 
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the  ressoD  why  wo  hcu  Dothlni;  of  tha  idesi  nm 
BO  doabt,  is  1»cBuse  tha  wheels  heing  equal — aa  tht 
ttiuit  be— the  minor  axis  of  one  with  the  maji 
azia  of  the  other  bciag  uppenooit  at  the  tune  tim 
and  vice  veisi,  to  run  properly  would  mean  lev 
eearint;,  and  (his.  with  even  wheels  □(  4^in.  ditim  , 
OE  waa  the  popular  ai2B  in  lS-~i7  for  Iricj-clcs,  mould 
befooudfutooslowa  Bijeed.  Then, again,  the di 
would  have  to  be  taut,  causing  friction  and  h: 
mnniug.  I  believe  Mr.  Kollowaf  did  patent  I 
idea,  u  aJso  other  new  ideas  shown  at  the  u 
time,  tun  ipring  crank  giTiag  a  long  downward 
ttroke  a  maiimum  of  power,  with  a.  ahort  upward 
Stroke  giving  a  minimum  of  muacalar  exertion, 
and  also  his  cetittol  hub  driving  urrutgeTaent— all 
•hown  at  the  aama  time.  As  to  this  Tunhi' 
gantlemiin-looking  in  my  '.■.  T.  C.  G.Urd,-.  1 
tL  copy  of  his  letter,  and  bo  is  an  old  and  practised 
rider— wbich  would  meon  he  has  acquired  tflo  bnac) 
□t  always  keeping  the  top  hall  ol  his  chain  taut  witl 
even  pedalling — a  great  thing  for  the  cjctlit 
— and  that  he  is  ol  the  ripe  old  age  ol  70  jeajs, 
Knd  I  should  suppose  would  not  he  now  in  the 
hatnt  of  riding  vary  fast,  for  with  the  crank  chain- 
wheel  .elliptical,  and  the  aile-wheol  round,  with 
an  uneven  pedaller  and  a  last  rider,  or  climbing 
k  ataep  gradianC,  the  poor  chain  would  ffii  a 
■training  that  would  soon  mean  death  tu  it. 
X  always  look  with  pleasure  on  the  ^ey-headed 
Cycling  veteran,  and  hope  the  Tunbridge  gentleman 
referred  to  finds  much  advantage  from  his  elliptical 
chain  wheel ;  but  it  will,not  do  tor.the  "  scorchmg  " 
contingent.  F.  A.  Venning. 


in  the  above  subject. 


the  favourite— upon  three  wheels  with  a  saddle 
conTanientl;  placed  for  the  "stoker":  but  jou 
would  then  have  to  call  such  a  machine  hy  its  nght 
name — liz..  a  locomotive,  and  not  nickuame  it  a 
"  tricycle,"  for  it  occurs  to  me  that  there  would  not 
be  much  of  the  present  >rracefu!  appearance  of  the 
bicjrclo  left  when  thus  fitted  up.  Then  these 
madiines  would  require  an  Art  of  Parliament  all  to 
themselves  before  they  could  be  used,  and  there 
wouldlbe  great  risk  connected  with  them,  arising 
from  the  inexperience  of  hundreds  ol  cyclists  in  the 
maiugement  of  steam -en  iiinea.  W.  Timbrell 
Pierce,  In  Jetter  31-512,  p.  ^i,  suggests  the  use  of 
elliptical  wheels  as  an  improvement  in  the  construc- 
titni  of  cycles.  By  the  nse  of  one  elliptical  wheel  on 
the  crank-Bile  only,  the  jiitch  chain  would  he  very 
unequally  taut  at  Jillerent  points  in  a  sioele  revo- 
iTttioa.  By  the  use  of  two  Blliptiail  wheda  placed 
at  W.  Timbrell  Piorce  proposes,  this  unequal  taut- 
neea  would  be  obviated,  but  they  wouut  cause  s 
rery  unequal  and  unsteady  motion  in  the  cranks. 
There  is  anoUit^r  objection  to  their  adaption,  and 
that  is  that  they  require  to  be  of  equal  siie,  thereby 
making  it  impossiblo  to  "  gear  up,"  cooaequenllv 
"  W.  T.  P."  would  have  to  go  back  to  the  old  high 
Wheels  before  he  could  get  B})eed.  It  isthisgearin^- 
Qp  which  makes  cycles  diSicnIt  to  drive,  "-"""'-''" 


would  I  think  make  bill-clirabiug  much 
have  already  siLid  thut  it  is  this  high  gearing- up 
which  mnkos  cycles  pliffioult  to  drive;  but  bv  the 
Addition  of  a  second  and  slower  speed,  hill-climb- 
ing would  then  be  less  dilHcuIt.  There  would  be 
two  pairs  of  pilch-chaiu  wheels,  and  two  pitch 
chains.  The  wheels  on  the  crank  axle  would  require 

bo  be  kept  within  the  bearings,  and  —  ' "-- 

aile.    Those  on  Ih    '     '       '  - 


vrle- wheel  would 
clutch  would  ha 

, ...  in  the  wheels  which 

OOuld  be  turned  to  anj-  side  the  cyclist  wished  by 
means  of  a  lever,  which,  in  the  case  of  tricycles, 
oould  be  placed  in  any  position,  but  in  the  case  of 
BDifetieB  it  would  stand  vertically  aloii;Ts[de  the  seat 
(Dpport,  and  he  held  in  jiosition  at  the  tup  by 
means  of  a  spring  and  suitable  notcbes. 

The  cyclist  would  use  the  quick  speed  while 
running  on  the  level,  ^\1lell  be  came  to  the  focit 
of  a  hill  he  would  change  the  cycle  to  the  slow 
speed,  and  he  would  bo  ec-tblod  to  ctim)i  the  hill 
easily.  In  the  ca.'tc  nf  tricycles,  thore  would  be  un 
difficulty  in  changing  the  spaed  ^  but,  iu  that  of 
Mteties,  it  would  leiiuire  a  little  practice  to  enable 
the  cyclist  to  ii  it  without  Jismouuling. 

There  is  one  dillii.nlty,  however,  in  the  adoption 


at  two  speeds, 


^  iiiis  exchangeable.      By  using  pi 

chains,  wheels  of  such  proiiuiliaiii  as  to  necessitate 
diains  ol  e<itijJ  lenglli  and  pitch,  and  making  one 
link  in  eaoli  chain  ea-iilv  njieuurl,  thev  cnuid  be 
Bxchauged  ill  a  law  miniites.  ^Diis  would  not 
pequire  to  1ie  d'lne  'iften,  '>iily  whoa  one  begin  tn 
hang  a  little  slacker  thin  tha  other.    In  thi-  wj 


this  suggestion.     Perhaps  "  Xun.  Xor."  will  be 
giving  It  rough  usage  il  be  takes  it  in  band. 
Sept,  10. 


w.  a  J, 


NASMTTH'S        HAMUEB    -    CUGNOT" 
LOCOMOTIVE-THE  CONSERVATOIKE 
DE3  ABTS  ET  METIEBS,   *o.— DENT'S 
DIPLEIDOSCOPE,  AND   ITS  U3E. 
[31C3l.]-ls    connection  with  the    reten 
James  Xosmyth,  in  letter  No.  31-j-jS.  p.  oj,  I  may 
refer  to  an  article  in  the  Paris  fiyaro  of  lUth  July, 
on    the    invention    of    the   steam  hammer.      The 
article  is  too  long  to  give  lU  rztrii'O,  but  the  gist  of 
it  is  this :  That  the  inventor  was  the  French  engi- 
neer, Frajic;riis  Bourdon,  who  died  iu  IHIJ-i.  and  who 
in  IS3'J  first  thought  of  attaching  directly  to  the 

a  fo»e  hammer.  That  Bourdon  then  submitted  a 
modeTto  several  engineers,  including  Mr.  Boiiting, 
the  Engineet-in- Chief  ol  the  P.L.M.  Railway,  who 

Eublished  an  account  of  it.  That  in  ItSID  the 
amoier  was  constructed,  having  a  lift  (or  "  fall ") 
at  1  metres,  and  a  weight  of  2,oC>0  kdos,  and  was 
patented  by  Schneider,  at  Creusot,  SOtb  September, 
18^1.  That  it  was  not  till  1812,  and  after  he  had 
seenthia  hammer  at  work,  that  Xasmyth  conatrucled 
his  own. 

1  give  tha  facts  and  dates  as  stated,  and  should 
like  to  know  what  credit  is  to  be  given  to  the  state- 
ments made  hy  the  h'i'i'if}-  Some  little  time  ago  i1 
was  mentioned  in  the  "  E.  M."  that  Cugnot'i 
original  locomolii'e  was  iu  one  of  the  Paris 
Museums,  so  I  went  in  search  of  it,  trying  first  the 
Jluseum  of  Cluny,  and  then  that  of  the  Aria  el 
Metiers.  At  last  I  found,  not  the  locomotive  itself, 
hut  a  small  and  quite  modern  model  of  it  in  one  ol 
the  cases  in  the  latter  museum.  The  model,  of 
course,  hod  hut  little  interest,  hut  the  collection 
amidst  which   it    occurs  is  worth  a  long  journey 

The  innumerable  specimens  of  mechanism,  ma- 
chinery, and  modeln  are  enough  to  send  a  mechanic 
"    Bts,  they  are  so  fascinating  and  so  exquisitely 
itructed,  and  I  may  add   so    conveniently  ~ 


mged  and   displayed.    I   uoticed   especially  the 

— ■'--  lathes,  if  I  may  so  term  them,  and  their 

"derivatives'' and  varietiea.     Many  of  the 


oppng  ^li 


luachinea  invented  by  Yaucaoson 
1  cannot  attempt  to  mention  even  a  fraction  ol 
what  I  saw.  There  waa  a  fine  refiecting  telescope 
(ill  apparently  excellent  preservation)  by  Short,  and 
a  few  relractors  also.     If    anv  reader  of  this   is 

mpted  to  visit  the  museum,  lam  sura  ha  will  thank 

e  for  having  ur(;ed  him  to  do  so,  especially  if  he  is 

1  "  English  llechanic." 

I  wish  some  possessors  ol  a  Dent's  dipleidoscope 
would  kindly  tell  me  whether  they  can  use  it  i 
Theoretically  one  should  sea  two  retlections  ol  the 
sun,  which  gradually  approach  each  other  and 
coincide  as  one  disc  at  mid-day.  Practically  I  see 
-''■-'■ coincide  at  ail : 


look  through.     I  hare  Dent's  pimphlet, 

does  not  help  me.     The  instrument,  I  believe,  is  no 

longer  on  isis,.  A.  S.  L. 

BEE-STINO  AS  A  POISON  AND  AS  A 
UEDICINB  --  KBDICAL  ABBBBVIA- 
TIONS- 

[3|i;22.]— I  iiEUtnx  that  bee-poison  is  chiefly 
lormic  acid,  uhich  would  bo  neutralised  by  the 
sodium  carliouate  in  the  salivu.  Dilute  formic  acid, 
1  -i  per  cunt,,  may  be  used  instead  oi  viuegar- 
A'by  di>  not  the  medical  profession  use  the  iirouer 
imical  symbols,  instead  of  such  unintelligible 
ilractions  as  hyd.,  calc,  ic.  ?  W-  H.  S. 


Ooca  in  Bolivia. —Thecultivalion  of /.V'/f/<'wv- 
h-ii  'Vira,  as  carried  ou  in  Dtilivia  in  the  present  day, 
iloes  nut  appear  to  differ  from  that  which  prevailed 
nrwioui  to  the  coniiuest :  and  the  province  of 
Vungas  de  las  Paz  is  that  which,  since  the  Spanish 
locupation,  seems  to  have  supported  the  most  ciu- 
siderablc  plantations.  All  the  slopes  of  the  moun- 
tains, below  an  eleration  of  7,(Hi()it.,  are  literally 
covered  with  them,  and  the  traveller  has  continually 
in  view  the  factories,  or  Ao- iVjirf.n,  where  Uie  leaf  is 
prep.-ired.  The  Qrst  gathering  which  takes  place  in 
ijcn  plantation  is  at  the  expense  of  only  the  lower 
.ves  o(  the  shnilH,  and  it  is  therefore  called  i/'''''' 
':'in  {ij-iil.i,  to  be  rid  of,  and  rthm,  pintalooal. 
The  leaves  of  this  galhoriug  are  larger  and  mors 
coriaceous  than  thoBo  of  i-ubimiuent  coUectious,  and 
also  have  less  Jlavonr.  They  are  mostly  cousuiand 
the  spot.  All  the  other  gatherings  go  by  the 
ne  of  iK'tU',  and  take  place  three  times,  or, 
exceptionally,  four  times  pur  annum.  Tha  mint 
-.bundanl  harvest  is  that  w^curring  in  March,  that 
9,  immcliately  after  the  roius  ;  this  is  the  hiH"  ■!■■ 
M.-z').  The  rao.t  s^nfv  is  that  which  takes  place 
X  the  end  -A  ,luuc  r,r  Iiegir.ning  of  July,  and  which 
ical!e>i  «,i.'-i.'.  H-:..  J:t.,.  The  thirJ  ntmtd  ,,<i;i 
f<  .S«ii(!n,  is  made  iu  Uctohei  ot  Xovembec. 


BEFLIES  TO   QUEBISa 


[7113il.  ] — Aniline  OolourB. — Centainly,  I  kaov 
how  to  analyse  colonrs,  hnt  to  aak  me  towiitai 
complete  scheme  is  too  Urge  an  order.    I  do  aol 

questions  asked  in  this  paper  that  are  not  woitt 
ousweriDg,  as  the  querists  are  ignorant  of  the  Si> 


idples  ol  the  science. 
[7172U.] — Bourdon  OaoKa. —  The  tnhea  Ik 
these  arc  made  of  a  special  brass.  I  have  beard  it 
called  by  several  names,  as  lateen  or  Latimer  bo^ 
tipping,  clogging  brass,  stencil  bna,  and  Datiii 
brass— the  Utter  from  its  being  originallj  msji 
from  the  native  blend  of  copper  and  sjnc  Iq» 
lazuli.  It  is  of  a  steely  nature,  and  win  iM 
brazing,  and  Gre  will  not  render  it  ao  aott  ai  Didi- 
nary  brass.  In  the  oldea  times,  when  ambcdka 
were  made  of  whalebone,  this  uaod  to  he  dippil 
around  the  material  where  the  shoulder  joiata  eaai, 
to  hold  the  pius  for  the  same  fork-end,  and  knf 
the  ribs  from  splitting.  It  waa  nsed  for  welti^li 
take  the  nails  that  the  fronts  and 
on  to  in  French  and  other  clogs ;  and,  nLv^ii 
was  used  tor  stencil  pUtes.  It  was  na 
rery  much  tor  the  barrel  of  tha  Swi 
for  chddrsn,  and  I  bod  a  quantity  by 
that  I  bad  given  to  me  by  a  toy  deali 
damaged  stock.  To  know  the  size  tuba  jou  i 
for  such  a  job,  wa  must  know  the  siia  hoi 
"  size,  about  Siu.  in  diameter, 
ital  ->,>  B  W.  gauge,  brand 
wim  silver  solder,  tilled  with  pitch,  and 
through  rollers,  and  fattened,  so  that  tha  . 
reduced  to  ^in.  wide.  Bend  into  ahue, 
ae  pittji  out ;  but  before  you  melt  van 
lell  burnish  it,  and  dj  not  ovei 
extract  the  pilch,  drop  in  hot  water,     A  little '  _  _ 

pitch  will  toughenit.and  yoamnitnotit 

tempt  to  bend  cold.  Taebest  for  highpn 
made  with  i,  3,  -1  tubas,  one  inside  t£e  other,  nol* 
ight  Ht,  and  a  solution  of  indiombbar  in  n '  ~' 
laphtha  is  put  brlween  them.  I  was  not 
that  Schatfcr,  of  Budeuberg,  made  bourdons.  Hi, 
■as  a  steel  corrugated  dUphragm.  (seed  wiU  "'  ' 
lil,  with  a  solution  of  rubber  between.  Staall  . 
will  not  do.  J.tCE  or  All  Turn 

.  Hill  «(' 

Jesars.  J.  and   H.  Uwj 
described 


the  ordiit 


a  [ntcho^ 


[71902.1— OentrlfuK^    Pompa.- 

oma  of  Messrs.  J.   and    H.  (Jwynnt  _    

,  Vol- XX.,  JfsfJ 


KB." 


ited  horse-power 
12  times  the  W.U.P.  (or  theorelical powir M 


1H-F>1'<I| 
mes  W-U.P.  at  host  ediidency.  Gumo-  \ 

[7I'>>;J.]— OU  ud  a&a  BnKln«a.-Ap« 
igina   mode   by    Messrs.    Hartly,  Anunn,  ■ 
anning,  of  Stoke- upon -Trent,  is  stated  oo  p.  M 
Vol.  III.,  Viiihrril  EHgiHeer,  to  havB  d"" '— ' 
over  three  brake  U.P.  at   a  rate  of  -IE    . 
petroleum  per  brake  H.P.  per  hour,  and  'liip' 
per  indicated  11. P.  per  hour.    Specifio  gli^f  ^^ 
the  oil  'S'2I ;  average  preasore  over  301b.  p>N-i     ~ 
The  Priestmanengmoonp.oGloftfaesaufOM 
s  stated  by  its  makers   to   use  Vi  pint  («  ■     ' 
lo  gallon)  per  brake  H.P.  per  hour.    Aa  ■#     '■- 
driven  by  compressed  air  carburetted  hjpatnlN 
is  mentioned  on  p.  im.  Vol.  XX.,  .VerAuNW  Tiri 
Consumption  is  given  as  lib- per  H.P.  psr  hint  I 
small  engines,  and  Hb.  for  Eaiga 


s)  made  by  Messrs.  Wright  and  CharitoD,  BM 
.    0^p.7^8^Vol.  XLCt,,  £i«si(i«riiw,tii*i 

Toleum  engines  give  t-21b.  petrowni  f 
ike  H.P.  per  hour:  with  a  Pneslinu  aV 
reloping  4'i3  brake  H.P.  At  i-^srei  tbs  M 
^iie  required  l'9Slb.  per  brake  H,P.  ym  IM  ■ 
iwn  and  May's  engine  developed  -SSbruaH. 


per  brake  H.P.  i 
lot  the  ignilina  u 
should  be  deducted  for  oil  left  at  end  ol 


per  hOB 

Uleftatradalti£.  ' 

last  result  is  very  loosely  expressed,  and  I  ttiAl 


nlloiFing  for  eveiTthing,  ttl  >iK 
Hilb.  per  brake  H.P.  p«  brtV 


Thus :— Trial  lasted  1-66S 

l-(iui3  X  -93  *  i-a  -  -i^atb. 
Add  for  igniting  purposes. .    '1119 

4-899 

Deduct  1  ioz.  at  end  ot  trial..    -Siu 

4-024lb.n«»dbr(agil 

~    ,    •2'l<i  per  brake  H.P.  per  haur. 
IW').]— 8U».— The     ".L.D."     Mai    to 
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I— Olool 


conmlt  "  Brittea's  WatcQ  and  Clock- 
laudbook,"  where  I  think  he  will  find  all 
lu  he  requires.  The  nambsr  ot  teeth  in 
lirectly  propoitioanl  to  their  diuaflt«Tj  and 
ii  emafl^  calculated  if  diameter  is  given, 
impoadbls  to  give  diometen,  pitch,  oi 
t  teeth  without  knowing  nze  of  trunr, 

pandulum,  uid  diatonce  (if  driven  hj 
he  weight  lias  to  fall.  Lantern  pinions 
Bpecial  oJTiiliDg  machine  tor  drilling,  but 
Mve  the  pinions  made  solid  li;  a  pinion- 
aoit  the  wlieels  ?  W'A.C."  will  adver- 
Idreai,  oreikagaio,  I  iholl  be  pleased  to 
ight.  Dahois. 

]— Chain-UaU  Cloth  {tT.a)— "  A.  J." 
leveral  suits  ot  chain  mail  at  the  Military 
n,  Chelsea,  and  most  sunsmiths  in  London 
squares  ot  chain-mail  cloth  as  bumishen 
eta,  kc  B.  Uabcouct. 

j  —  G*«  Fumaoe- — If  "Improver" 
i  the  back  volumes,  why  does  he  not  send 
IT  and  Co.,  WarringtiM,  for  a  catalogue 
leaa  from  that?  The  question  really  is  of 
ifumacsto  be  mtide,  aod  does  he  mean 
ante  to  heat  a  crucible,  or  what  does  be 
a  fuTTiace  '2^it.  square?  Is  that  on  plan 
it  moan  cubed';  Another  thing  "Im- 
wiU  have  to  attend  to,  and  that  is  Die 
"  ot  the  gas,  for  some  is  capable  ot  giving 
.  units  thai)  other  district  makea,  and  ha 
ay  where  he  is  located.  S- 

— OmaJnental    Ironwork.— The  best 


be  applied  to  the  itTop  from  time  to  time 
becomes  impaired.    Thu  same  mixture  applied  to 
files  and  driUs  will  make  Uiem  cat  glass  witb  facility. 

w.  c. 


ril,  but  parts  may  be  cast. 

■hot,  so  how  can  it  be  worked  on  a  "  pitch 

There  are  several  tools  used,  but  the 
a  the  hammer,  and  most  iniportaut  is  the 
uses  Uie  hammer.  Onutmeutol  ironwork 
I  well— that  is,  if  wrought  work  is  meant 
i  a  large  amount  ot  prince,  and  the  very 
f  the  pilch  block  betrays  a  lot.  T.  M. 
I— Stala  for  Pino.— I  should  think  that 
rith  permanganate  of  potash  or  bichro- 
itash  would  suit :  but  it  will  be  necesaary 
p  the  oil  with  hot  solution  ot  soda  flist. 
nate  give*  a  nico  brown  tint  to  most 
,  bichromate,  after  exposure  to  the  light, 
eper  tint.  Can  ba  vanilshed  afterwsjds. 
give  this  as  a  suggestion,  as  I  have  not 
.auri,  which  is  rather  a  resinous  wood. 
Nun.  Doe. 
1— Dyslnff  Leather  •  Work,— Leather 
»d  with  the  anilines:  but  the  old-fashioned 
reen  was  to  pass  the  skins  through  Saxon 
.    subsequently    through  a  decoction    ot 

roots.    In   the   case   suggested   by  the 
should  try  the  aniline  greens. 

Nun.  Doa. 
Beef.— Sireat  is  not  dew  produced  by 


Clocky"  will  better  be  able  ti 


0  the  ealenlation 


)   dtive   the  minute  hand 


12,9S0     vibrationa 


pinion  we  intend  to  use  to 


e  and  wheel  IS  teeth. 


of 


e  bod' 


the  c 


iild  not  proSuco  dew) ;"  but 

9it  glands.    Sea  Huxley's   "Elementary 

y,"p.  119.  W.  H.  S. 

HKaorl  Oum.— In  New  Zealand  a 
ed  "Jockey  Club"  is  used  to  mend 
a  of  gum.  Chloroform  is  ,a  most  active 
id  it  penetrates  so  deep  as  to  make  the 
'.  Boatmen  mix  kauri-gum  duirt  with 
uid  apply  it  hot  with  a  Inrush  to  boat 
I  have  before  asked  in  the  "E.M."tor 
m  as  to  what  is  commercially  used  in  this 
sd  America,  and  shall  still  be  gUd  ot  the 
in.  Can  some  one  tell  us  what  is  the 
icdple  in  Jockey  Club  scent  that  dissolves 
a'!  Alcohol,  oil,  ^c,  will  not  dissolve  it. 
aJces  it  show  cracks  on  the  surface. 

T.  F.  S.  T, 
— Phonosraph.— The  recorder  is  a  very 
JB,  the  reproducer  ia  a  fine  needle  with  a 
le  end  the  same  size  as  the  gonge. 

W.  H.S. 
—  Blectiic    Boll    md    Battery-— 
cells  give  oil  such  a  small  quantity  ot 
do  not  think  -iO  in  a  bedroom  would  be 

W.H.  S. 
— Tobiu'a  Tubea.— These  supply  fresh 
itically,  hut  only  act  as  iulets,  and  do  not 
the  vitiated  air,  which  must  be  done  by 

"  ~'" '    ""  ventilating  gas-lmip, 

Lsed     in     conjunction 


However,  IT  teeth  is  a  rather  awkward  number  of 
teeth  to  use  in  a  wheat  as  driver,  so  I  should  propose 
to  donble  teeth  in  wheel,  and  also  in  pinion. 
.-.    34  '"H  X  56  X  34  >rl5  >.  2  _  18,360  ^i„. 


[T2192.1-01ock-M«ndlnK.— I  see  by  the 
that  you  bad  better  retain  the  old  esoape-  pinion, 
unless  you  are  equal  to  monntiog  the  new  escape- 
wheel  upride-down,  and  re-coUeting  the  cylindu'. 
But  the  wheel  you  must  use  will,  I  am  abaid,  be 
inconveniently  small,  as  it  most  have  only  2fi  teeth 
with  an  escape-pinion  at  9,  and  its  diameter  must 
consequently  be  only  a  trifle  over  two  and  a  half 
timee  that  ot  the  pinion.  You  must,  however, 
a  large  pinion.  It  yon  can  mount  your  esci, 
ment  upside-down,  yon  had  l>etter  do  awaj  with 
the  old  escape-pinion  and  replace  the  next  wheel 
by  ooe  of  120  tasth  working  into  a  'scape-pimor    ' 

su.     Tbis  will   require   a   weak   hairspring- 

advantage  with  a  larRs  balance.  The  diameter  of 
wheel  in  this  case  will  have  to  be  barely  20  times 
that  of  pinion,  and  you  must  use  a  small  pinion. 
The  method  of  calculating  ia  simple.  If  you  use 
an  IS, 000  train,  as  is  usual  (i.e.,  18,000  ticks  per 
hour  or  five  ^  second],  then  the  product  of  all  the 
drivers,  startmg  at  the  centre  wheel,  divided  by  the 
product  ot  all  the  followen,  and  multiplied  by 
twice  the  number  ot  teeth  in  the  escape-wheel, 
must  be  equal  to  18,000.  Thus,  in  the  first  esse  (I 
sea  you  rightly  racognisa  that  the  wheel  driving  the 
centre  wheal  and  pinion  of  8  ia  an  idle  wheel ' 
this  calculation) : — 
24  X  63  X  5C  X  25 


K   (15  X 


18,000. 


(reah  air  circulating 


—  Basora.  — IE  the  querist  ia  rosily 
i  making  himself  thoroughly  acquainted 
letbodof  sliarpcuing  razors,  he  hJui  better 
"  " ' 0  instructions   under  his 


a,  if  he  goes  trying  a  r. 
it  to  take  the  edge  olT  i1 


ical  coune  generally  available  is  to  have 
9p  and  a  small  bottle  containing  a  mii- 
nphor  dissolved  in  spirit  of  turpeutinB,  to 


And  in  the  second  case,  where  you  will  see  I  have 
suggested  a  IK, 200  train,  i.e.,  IJ  ticks  per  second- 

A.  J.  W. 

[T2212.]— Soroll  Cbacks.— I  have  tried  several 

of  the  smsjl  ones,  aJidfind  Cushman's  "Jeweller's 
Chuck,"  at  20a.,  exquisitely  true,  and  it  grips  well. 
'The  chuck  most  be  fitted  perfectly  true  and  steady 
on  spindle  nose,  as  the  least  eccentricity  quite  spoils 
its  value.  I  fitted  a  steal  nose-pieoe  on  lathe 
spindle,  turned  it  taper  to  fit  chuck,  leaving  a  flange, 
through  which  three  steel  screws  pass,  the  points 
entering  the  outer  ring  of  the  shank  of  the  chuck. 
The  flange  bears  well  against  collar  of  spindle. 

T.  F.  S.  T. 

[722-23.]— Solution  for  Oleaniar  Brau.— I 
suppose  it  is  a  solutioa  ot  oxalic  acid  you  are  hunt- 
ing for.  But  if  you  want  to  know  the  way  to  clean 
and  polish  brass,  here  it  is: — Take  a  piece  of  flannel 
about  Sin.  square  and  damp  it  with  ^raffin  oil. 
Now  dust  it  well  over  with  veir  fine  Bath  brick 
msde  by  mbbingthe  brick  with  No.  0  emery  cloth. 
Bub  your  brass  with  this,  and  clean  oH  with  a  piece 
ot  cotton  waste,  finishing  with  a  second  piece,  which 
should  be  clean  and  dry.  TheaboveEiTeea  brilliant 
polish  to  engine  and  oUier  exposed  brasses,  and  is 
retained  for  a  respectable  period. 

It.  McLa&eh. 

r72233.]— Tisane— "  aui  quatre  fleurs"  is  an 
■-■*---    -'  ■■'-  foUowing  sav™  dried   " 

„„    _-,aei5cot    (P-.— - 

cdorata),  Tossila^  (Tusnlagofarfara),  Fied 

de  Chat  (Gnaphalium  dioicum),  and  Bouillon  blanc 
(Verbascum  thapsus). 
Paris.  No  Sio. 

[72233.1  — Tiaane.- 1  am  sorry  I  cannot  give  you 
the  EngUah  for  "Piedde  Chat"  (not  "  Patte  de 
Chat,"  as  you  have  it),  but  the  botanical  name  is 
Onsphaliiun  dioicum,  L.  This  tisane  is  the  one 
known  as  "  Tiesaoe  aux  Quatre  Seurs,"  aud  is  used 
forstillingcoughsandin chest  complaints.  Tharacipe 
I  gave  you  is  from  the  "Formulaire  Uagistnl." 
Another  b«fore  me  omits  the  thtoe  latter  iiigradient*. 


_mvi«okonthisai „ 

un  uHici  Me  ot  the  Channel,"  as  the  writer  is  a 
member  'of  the  Faoulty  ot  Medicine  ot  the  Uni- 
venity  of  Paiii. 

Plymouth.  B.Sa. 

[72233.J—Tiune.—"  Patte   de   Chat"   is   tbe 
"  Antminariadioica"  of  Hooker  in  the  "Student's 
Flora,"  the  Gnaphalium  diojoom  of  othen,  and 
Englished  "Uountaiu  Cudweed"  or  cat's  paw. 
SoiAirnx. 

[72213 .WOandlB  Fowar.— I  think  the  querivt 
wul  find  uie  following  form  of  photometer,  due  to 
Dr.  Letheby,  the  most  useful;— Tb'M  equal  cdr- 
cular  discs  ot  fine  tisane  papsc  are  out,  ny,  from 
3in.  to  4in.  in  diam.  Tvro  ot  these  have  each  a 
small  drcnlar  hole  (|in.  to  |in.  diam.)  cut  oonoen- 
tcio  with  the  edce.  The  three  disss  are  pasted 
together,  the  perforated  one*  being  on  the  ontsUte. 
I^ey  are  monntsd  io  a  flame,  andlnsad  in  a  amilai 
manner  to  the  graaae-ipot  photometer— vis.,  the 
diitaneea  ot  the  lights  on  either  side  of  the  diio  an 


"b 


adjusted  until  the  thin  central  portion  looks  neither 
brighter  nor  darker  than  the  remaindet  of  the  disc. 
It  IS  a  great  advantage  to  be  able  to  see  both  sides 
ot  the  disc  at  once,  and  for  this  purpose  two  slips 
ot  ordinary  looking-glass  are  placed  at  an  angle  of 
4S°  to  disc  ;  the  observer  on  looking  into  these 
with  the  edgeot  the  disc  presented  to  him,  will  see 
by  reflection  both  sides  of  disc  at  once.  Perhaps 
the  aooompanying  skBtch  will  make  this  cleanr. 
The  screens  are  to  protect  the  eyes  from  the  glare  of 
theU^ts.  S.  S.  R. 

[72250.1-OalQulaUiir  Brake  H.F.~You  must 
.  in  the  wheel  so  that  the  triotion  between  it  and 
the  strap  supports  part  of  the  weight.  Then  the 
difference  in  pounds  between  the  weight  and  that 
recorded  I7  the  spring  balance  measures  the  friction 
in  toroe-pounds.  This  result  multiplied  by  the 
lineal  velodty  of  Uie  rim  of  wheel  then  gives  the 
work  in  toot-pounds.    Therefore — 

HP    .  (P-P)  "N  X  irrf 

■  '  asooo 

rhere  P  —  wedght  in  pounds. 

p  —  weight  in  pounds  regiitenid  by  spring 

N  ••  numW  of  revolutions  ot  flywheel  per 

minute, 
if  •  diameter  of  flywheel  in  feet. 
JT  =  'i'  approximately.  A.  W.  J. 

[723.59.1- TIol  d'Amonr.— I  am  unable  at  pre- 
intto  give  the  details  (or  which  "Caldemone" 
iks,  but  will  endeavour  to  do  so  at  an  early  date. 
My  knowledge  ot  the'  instrument  is  limited  to  what 
I  have  read  of  it.  The  statement  that  the  metal 
strings  passed  under  the  neck  is  from  Berlioz. 
'^"--TB  say,  and  I  imagine  more  oorrecUy,  that  they 
under  the  flnger-plata.  I  hope  to  be  atile 
shortly  Ia  obtain  mora  precise  information  as  to  the 
— instrnclion  of  the  instrument. 

C.  J.  Takoitsdin. 
[72263.]— Japannod  Wire.— Cannot  the  querist 
dip  the  wires  in  the  japan  instead  of  usii^ 
the  brush,  which  leaves  the  wires  "  streaky  "  ?  It 
must  he  understood  that  the  wire  must  be  thorooghly 
clean— not  necessarily  what  is  nnderstood  by 
"  chemically  clean,"  but  "  clean  "  in  the  ordinair 
wnse.  The  japan  will  coat  it  ragolaily  enough 
then.    Perhaps  his  "japan"  is  not  properly  pre- 


re  than  a  page  of  writing. 

[^72265.]  —  O-eometTlcal  Demonetratioa.— 
This  theorem  is  only  approximate.  DB  ia  not 
exactly  equal  to  D  H  ;  it  it  were,  by  a  reversal  ot 
tbs  process,  we  would  have  an  easy  way  of  tri- 
___■_- — 1.  exactly  by  ruler  and  oompass 


1  impossible  feat. 
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[73269.}— Donkey  Pomp.— Innd  ■  snallakatcli 
of  No.  903  "  DiMdnought,"  L.  tud  N.W.B. 

C.  T.  Deiitiy  MugHUXr. 
[72268.]— Tnmliw  SplnUs  in  Wood.— II  jon 
luve  no  ipinl  lathe,  ;<iu  miut  Mt  it  oat  in  tho  lot- 


'•"■"P*—  Hio.,  3in.,  or  4iii.  aput,  acoordtng  to  whit 
pitohTOD  wont  your  spinl.  Now  diur  a  lino  from 
tint  Doint  of  oompau  to  aeoond  point  on  ■econd 
Ibie,  from  uoond  point  to  third  point  on  third  line, 
and  10  on  to  end.  The  mora  you  divide  the  more 
■tTandiyoa  get.  What  you  can  see  throush  U  cut 
tn  deeptr.  Eatho. 

I  Horoe- Power, 


[72270.]— ORlouUtlng  Bra 


270.]— OrIo' 
a  belt  be  hi 


after  •  low  triili,  and  moit  be  adjueted  until  they 
take  op  a  podtion  of  equihbnim,  when  the  coTTOct 
^Md  M  the  engine  ii  attained.  Thttn  the  differ- 
Mwa  of  the  waighta  x  the  oiicumferential  Telocity 
bi  fbet  per  namvte  ^  33,000  =  broke  H.P., 


where  W  b  larse  weight, 

V    —  dicumlerential  velocity  It.  per  w 


C,  and  waah  each  three  (i.e..  A,  B,  C)  In  warm 
water.  After  doin^  this,  diuolve  a  lib.  of  lal- 
amoniac  io  half  a  pmt  of  watts  for  raoh  battery, 
which  will  cost  (at  retail  price)  2d.  per  element. 
Preauming  thii  done,  perform  as  follow* :  Pat  A  fi 


bacbintoC.andflllCwiththetUssolTed 

about  two-thirdg,  and  connect  wireaai  before.  Thii 
ig  a  rough  gketch.  H.  J.  HooK. 

[72278.]— Division  of  r*Bd,— Take  the  figure 
given  in  queetion  772TS,  on  page  43,  of  lut  waek'g 
number,  and  letter  it  ABCD,  go  that  AB  ^^  70', 
'  ■  "  21'  6',  then  from  the  point  A  in  AB 
et  the  following  distancas  : — 
At   '^    11-672  feet 


toward!  £ 


»     A3 


33000  ■    ■ 

whore  W  m  large  weight. 

n  ~  Number  reva.  per  minute- 
it  ••  diameter  of  puUe;  in  feet. 
«■   -  3'I41S9.  Kllf  i^  Eye. 

[72271.]— Tampering  Drlllfl.-Look  here,  Ur. 
"Amateur,"  you  will  never  learn  the  art  of 
J  from  quertiona  and  aiuweni  in  mch  a 
r  as  the  Ehoush  MECiuyic  even.  You 
muM  practise.  Heat  your  toola  to  a  dull  red, 
as  it  appears  in  the  dark,  quench  in  water 
Or  oil,  and  then  draw  down  the  colour  by 
heating  again  OD  a  slab  of  hot  iron  until  you  get  the 
nnnind  tint  (you  do  not  say  what  the  tools  are 
fo^,  and  when  you  get  that  quench  at  once  in 
water.  For  many  purpoeea  drille  would  be  tampered 
"blue,"  but  what  is  koowu  as  "  straw  "  colour 
would  be  preferred  for  othen.  Look  up  your 
bwk  numbeia.  B, 

[72275.]— Photo-KloroKTaphy,— An  ordinary 
objective  maj|  be  used,  but  an  apochromatic  one 
and  a  projeclion  eyepiece  would  be  better  if  yoa 
had  not  a  limited  purse.  An  achromatic  condenser 
il  neceaaary,  and  if  you  use  limehght,  direct  luo- 
light,  or  any  powerful  illnminant,  it  would  be  best 
to  absorb  the  red  and  yellow  rays  with  a  call  cou- 
taining  sulphate  of  copper  and  ammooia  in  ezeess. 
If  jou  use  a  cover-ghus  the  liquid  will  be  held  by 
oapiUary  attraction.  W.  H.  S. 

(72276.]— Battery  Life,  —  So  long  as  your 
Mtery  hai  a  liquid  in  it,  it  ought  to  work.  When 
flw  Bgnid  has  araporatad,  take  out  A  and  B  bom 


.  22-7< . 

-  33-079    , 

-  42-93      , 

m  52-331 


And   from   the  points  t 


)  obtained  draw   per- 


eqnal  parts. 

have  assumed  that  (hs  angles  at  A  and  B  are  right 
angles.  ATPOBtloNitENT. 

[72-279.]— Finder.— A  finder  for  a  telescope  of 
any  aperture  ap  to  3in.  is,  to  lay  the  least,  goper- 
Sooiu.  After  a  few  nights'  practice  it  will  be  found 
quite  easy  to  pick  up  all  objects  of  int«rMt  in  a 
-ijin.  without  a  finder.  S.  8.  B. 

[72280.]  —  Acute  Bhtnitle  —  Is  this  what 
Dickens  called  the  "  American  disease"  !*— chronic 
cboryza.     Manghon  (Mew  York  ?)  issues  a  book 


[72281.]— Moulding  and  Oaatinr.  —  I  was 
once  told  by  a  "  'cnto"  moulder  that  for  those  vary 
floe  castings,  made  in  Dresden,  of  butterflies,  &c., 
he  used  to  climb  to  the  beams  just  under  the 
foundry  root,  and  gather  the  fine  sand  that  had 
Sown  up,  and  was  deposited  then,  using  this  ta  face 
his  monldB  with.  T.  P.  S.  T. 

[72282.]  —  Home-Braw«d  Beer.  —  WiUiam 
Cobbett,  m  his  "  Advice  to  Toung  Men,"  or  in  bis 
"  Cottage  Economy,"  gives  information  about  this. 
T.  F.  S.  T. 

[72'2S4.]— Cement   KUn.  — Yon  will  find  the 

._(i — ! .-. —     jjjjj  yiju  must  cut  your  pug  up 

■  —      -      tp_gel 


rough,  mat  it  may  lie  open  for  the  fire  to  get 
through  it; — Fig.  1  is  a  conglomeration  of  fact 
elevation  aad  sectioa,  which  will,  I  have  not  the 
least  doubt,  be  understood,  and  the  one,  Fig.  2,  is 
much  of  a  muchnen  of  a  ground  plan  and  lop.  In 
'. ,  A  A  A  ara  brick  baches,  ninning  along  i 


side  of  flre-hol6»  . 
Ihroush,  only  to  the  back  wall  to  D,  which 
door  for  chaningC  C.  Can  bomadenp  with  i 
to  double  wall  inside  and  out,  GO,  Suttreei 
conical  dome  F,  chimney  O  round.  'The 
letters  refer  to  the  same  parts  in  Fig.  2,  and 
benches  to  top  of  C  I  should  make  12tt,  ax 


righl 


ground  plan  inside  gft  or  lOfL  ■!»»«:  an^ 
going  to  bum  it,  I  should  build  over  liran 
as  shown  at  H,  with  bricks,  or  lump  dtalk 
stone  tor  lime,  and  when  a  foot  abore  Am  : 
patlllycemait  material,  eoareeat  first,  and  ■ 
it,  and  fine  upon  the  top,  and  a  layar    " 


''ofbt^ 


lop,  lin.  apart.  In  firing  with  wood, 
„  .  m,  you  will  have  a  pretty  clinker ;  but  i 
aoluble  lilieate  of  lime,  that  yonr  oament 
very  strong,  as  wood  firing  For  lime-burnin 
good  fat  time.  J&CE  Of  Ai.i.  Ti 

[72287.]-Flddle  of  NeU  Oow'a.— S( 
article  in  the  Irak's  frirad  for  Sept.  8,  Iff. 
uamewaa  Nial.  R.  McL 

£72291.1- Alrebra.-Has  the  querist  si 
.  Knight's  "  Higher  Algebra  ?  "  3. 

[;7229i.l— Al«obni To  work  out  this  j 

it  IS  necessary  to  use  the  eipressian  givei 
■am  of  the  squares  of  the  first  »  natural  nu 


t-l)|2>.  +  l) 


of  terms  after  the  12th— 
_  £(£+JH2i^Ml  - 


This   c 


-12)  (J- -11)1 


This  expression  when  worked  out  comes  to- 

12  J*  -  132r  +  506, 
which  is  the  same   result   as   that   obtsj 
sauarinR  every  term  and  addins  them . 
^  C.  P.  Desdt  Hat 

[72298.1- Oearing    Bafetlea.- Multip 
eter  of  driving  wheel  in  inches  by  the  nm 
eth  in  the  pedal   cogwheel,  and   divide 
number  of  teeth  in  the  other  cog-wheel. 
gearing  in  inches.  C.  P.  Dk^tdt  &Ugs 

[72298.]-(>earin«  Safetlaa.- Hule :  1 
_ie  diameter  of  driving-wheel  (in  inches) 
number  of  teeth  in  bottom  bracket  chain-wt 
divide  bv  number  of  teeth  ou  hub  of  driving 
"ins— 30in.  driving-wheel  with  9  teeth  on  : 
'  on  crank-axle  >  56},  i.e.  661  gearing. 

F.  A.  Vks 
[72301 .]  —Paper  makin  g.- The  white  co 
cylinder  is  caused  cUeHy  by  a  small  pertsi 
the  size  drying  on  its  surface,  also  by  su 
used  for  loading,  &c.  The  best  method  tba 
seen  employed  tor  cleanini;  it  off  is  by  firstn 
the  bulk  of  the  coating  with  a  ateel  scraps 
must  not  be  pressed  too  hard  against  it ;  th 
vritb  No.  1  emery  by  pressing  steadily  agi 
cylinder  while  revolving,  after  which  &i 
acRHB  the  frame  covered  with  a  piece  of 
and  satnrate  with  paraffin  and  sweet  oi 
takes  some  two  or  thne  hours  to  do  proper! 
'  Maohineman  "  will  never  grudge  I 

:heo "- "  ■  — 

fruit  out  cf  doors  oue  season  out  of  tec 

of  the  British  Isles,  and  the   one   r« 

Hampton  Court  Lg  onder  glass.    With 

1 1  teclion,  ripe  grapes  can  be  grovm  in  1 

I    into  "  wine,     which  is  simply  a  n 

,   fermented   until   it   becomes  al 

I '  flavoon  of  the  grapes  grown  in  &w  win*- 
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1— Ofcrbonlo-AeidOBi— Atthoordiiiary 
m  it  Tequires  64  atmotpheres  to  liquefy 
C,  ot  S^'F.,  3-)  atiDOspfiarea  will  aiiffioe. 
■     '"        mBTBporatiOD  ttt-70°  F., 


It  ie  liquefied  either  bj  gi 


jnp. 


Bolu- 


e  eotid  in  ether,  aQowadtaevaporate  pro- 
imporature  of- 160°  F.,  or  neoriy-lOl*"  C. 
dmsf  be  kspt  in  a  olorcd,  ibcng  re»el ; 
miut  be  leapt  in  a  closed  r^sel  at  a, 
ire  of-7(I=  F.,  or-6r  C.  W,  H.  S. 

]— SkiB.— Such  Bl  case  as  "  W.  A.  L." 
could  only  be  diagnosed  and  ipraiEribed 
ctiully  seeing  thi  patient.  Thsretore  I 
rise  mm  to  coniiUt  a  medical  man. 

ISSOItnjiTB, 
]  —  Sidn.  ~  Such  symptoms  bi  those 
ly  your  wife  not  unfreiiueutly  a<H»mpaDy 
mu  of  indigestion.  I^eah  air  and  eier- 
ilemeated  by  a.  touic,  would  probably  do 
be  adminintntion  of  a,  good  saline  apeiieut 

0,  I  think,  prore  beneSciul,  and  would  at 
time  tfiud  to  relievo  local  irritation  of  the 

>ther  parts  of  Ihe  body.  J.  West. 

]— Cigarette  -maUiiK. — Cigarettes  are 
made,  I  believe,  by  hand.  I  do  not  know 
i  of  the  world  jou  Bra  in,  hut  if  you  are 
iiondon  you  can  always  see  thorn  made 
he  mokcsa  are  generally  giiU,  and  ace  sup- 
1  a  piece  of  brown  paper,  measuring  about 
a.,  with  whieh  they  roll  them.  I  do  not 
lat  the  aTerage  Dumber  turned  oat  pec 

1,  bat  have  been  told  about  60,  as  to  the 
his  I  cuinat  say.  The  edges  ate  fastened 
h  staicta  paste.  J.  Pawsby. 

]  —  Tolephonea.  —  See  Article  I.  ot 
ines :  thair  CoaetTUCtioii  aiid  Fitting," 
peaied  in  the  "  E.M."  of  May  IGth.  It 
irial  which  pole  of  the  magnet  cornea  oppo- 
iaphcagm.  A  set  of  diagroma  will  appear 
OTe-mentioDed  articles  shortly,  showing 
US  ways  of  oonnectiag-up  telephones,  in 
J  will  find  tl- ■—'  - 

leen  Victoria-street,  E.G. 

] — AdJnrtlnB  Befraotor.— Perhaps  yon 


F.  C.  Aiiaor. 


the 


W.  H 


rings. 

] — Dynamo.— Haw  hare  yoa  coupled 
imo,  iu  series  ot  iii  shunt  'r  li  tbe  former, 
luco  of  tho  Limps  is  too  great.  Try  what 
I  get  by  coupling  the  tield-magoBt  wires 
the  bmshm  and  then  tdldng  the  curroat 
uaL  pillars.  Perhaps  alKi  you  are  driving 
r.  tiaeh  a  machine  aa  yours  must  have  an 
speed  of  about  3,000  revs,  pot  minute. 

9,   BOTTONS. 
]— OU-Stonea.—Washita  atones  are  the 
kTourites.    A  petroleum  oil  sold  for  the 
t  oil-shops.  Sit. 

J— Oil- atones  .—The  best  stone  to  use  tor 
ind  broaches  is  the  Arkansas  stone.  Its 
is  certainty  high,  but  a  good  place  once 
ill  paaa  down  from  generation  to  geneca- 
ikey  stone  is  not  so  cipenaive,  and  la  also 
riety  for  your  requiremsnts.  The  beat  oil 
Ive  oU.  Sperm  oil  for  lathe  beatinga,  if 
s  oil  may  bo  rendered  thinner  by  the  ad- 

parafiin  for  emallcr  aucfaces  and  more 
lachinery,  J.  Wkst. 

]— ToHr.  Allaop.— Tbe  best  job  ia  made 
&  nlay  and  local  battery  at  each  end,  bat 
e  most  expensive  method.  Would  not 
bells  do  I'  This  would  come  much  cheaper, 
cenzie  indicator  will  not  act  properly  with 
I  it  is  the  make -and -break  ot  the  circuit 
U  that  causes  the  indicator  to  give  out  the 
iVith  magnetfl  bells  a  sounder  indicator 

nnneeeaaaty,  aa  your  own  bell  would  not 
■a  the  other  was  nngiog  also.  It  you  use 
DQ  will  raiairG  from  four  to  six  oella  at 
atcocding  to  the  oonitcuctioa  of  the  relays. 
Lhe  earth  wires  to  the  water  pipes. 

F.  C.  Allsop. 

tOOi. — Vou  appear  to  think  that  liqoid 
handled  like  water.  It  con  only  be 
by  pumping  it  into  a  metallic  vessel  that 
y  withstand  a  pressure  ot  40  atmoapht 
S: 
]  —  Medical  Coil. — I  answer  the  latter 
lur  query  first,  t  believe  that  the  proper 
in  ol  electricity  is  ot  very  great  benefit  in 
heumatism  ;  bat  I  also  believe  that  it  must 
tsteced  under  iuteUigeut  medical  advice. 
LS,  mind.  Xo  man  who  can  cure  anylhlng 
adiea'  complaints  to  a  ruptare,  by  elec- 
I  ot  any  use,    except  to  draw  off  super- 


yoa  Kill  afiprtciate  the  force  of  ninl  I 


write.  A  battery  of  about  a  dozen  lifting  bichro- 
mate eleiuents  will,  if  applied  by  means  ol  suitable 
metal  electrodes,  covered  withSannelandmoiatened 
with  brine,  give  good  ra^ulla.  But  do  not  quack 
TQurself.  Go  to  the  beat  hospital  doctor  you  can 
'find,  and  do  what  he  advises.  S.  Bottose. 

[72325.]— Surveyinff.— Ton  will  get  the  best 
methods  of  triangulation  in  Yolland's  "  Account 
of  the  Measurement  of  the  Base  of  LonghFoyle" 
(Longmans),  and  in  the  "  Aide  Mi'moire  of  Mili- 
tarr  sdencea,"  conducted  by  olBcers  of  the  Royal 

also  iu  Govemmont  Blue-books  issued 

time  to  time  on  tho  nurreya  of  this  country 
and  of  India.  ''Fromo's  Method  of  Conducting  a 
Trigonometrical  Survey,"  10a.,  you  will  find  useful 
also.  For  surveying  and  theodolites  {practicaUy 
the  latter  ace  all  the  same  pattern]  get  "Metritt's 
Land  and  Engineeriug Surveying,"  12s.  6d.  (Soon). 

Plymouth.  B.So. 

wisk 

[72329.]— Oiida  of  Alumininro.— tTse  dUuta 
caustic  -  potash  solation  ;  it  alowly  acts  upon 
aluminium.  W.  H.  9. 

[T23a0, J— Lighting  Towns  by  Uaana  of  Oil. 
—"  Anti-Gas  Monopoly  "  can  obtain  the  informa- 
tion he  requires  by  apiujing  to  Messrs.  Bailey  and 
Sou,  of  Poole,  where  oQ  was  successfully  used ; 
"       ■     Mr.  Pena,  10,    Westberry- street,  Wauds- 


[72330.]— LtghtlnK  Towna  by  Manna  ot  OU. 
—The  populatiou  ot  Wimbledon  is  2J,000,  its  area 
is  3,3211  acres,  ita  public  rooils  (all  of  wtiictt  art 
lighted)  are  ot  a  leugtb  of  32  miles,  its  rateable 
value  £170,000,  the  number  of  street  lamps  h  632. 
AU  tbe  lamps  are  lighted  by  moans  of  oil,  and  are 
-'ight  from  sunset  to  sunriae  all  the  year  round. 


ThiB  mode  of  liglitiug  h^ 


ji  operation  for  nin 


.    =  .  asquare 

These  Iam]»  cost  complete  6s.  6d.  each.  The  lamps 
in  tiie  principal  streets  have  mitroilteuae  burners,  or 
those  ot  Defries  and  Co. ;  the  reservoirs  are  of  glass, 
chimoeys  similar  to  those  used  with  duplex  lamps. 
The  oil  used  is  best  petroleumj  Tea  Kose  brand,  for 
which  the  price  now  paid  ia  njd.  per  gallon.  Tho 
oil  Bupptied  under  a  contract  tor  one  year.  All 
work  in  connection  with  the  llghtiag  is  done  by  the 
Board's  men,  nine  o(  whom  ace  employed  con- 
stantly thereat.  One  foreman  of  lighting,  who 
executes  all  the  necessair  repaiia.  The  >iit!iifivi 
cost  ol  lighting  ia  £2  Gs.  Sd.  per  lamp  pec  eimum, 
tho  neceasaty  repairs  included  iu  that  sum.  The 
price  of  gas  IB  ie.  per  1,000  cubic  feet,  and,  taking 
the  consumption  at  1S,000  cubic  feet  per  lamii  pec 
annam,  gas  would  coat  t'-i  12a.,  and  lighting,  clenu- 
iog.  and  repairs  £1,  total  £1  t2a.,  thua  the  saving 
to  the  ratepafors  is  upwards  of  £1,000  per  aunuta. 
Any  further  inforniatioQ  would  be  given  by 

FOBEKiS   StBEET   LlOHTIXQ, 

WuniLEDUK  LOCAI.  Bo.VItll. 

[ 7233 t.]~I>OKarithmB— There  are  such  tables 
iu  eiifltfinco.  II  "  C.  E."  will  commutiicate  with 
me,  I  shall  bo  happy  to  lend  him  ' '  Callet's  Tables," 
in  two  volumes,  or  any  others  he  may  deaire. 

C.  PUBCELL  TAT1.0B,  D.SC. 

2ij,  Marchmont-streot,  Loudon,  W.C. 

[72331.] — IiOKarlUima. — I  do  not  wish  to  fore- 
stall ''F.R.A.S.,"  to  whom  this  question  is  ad- 
dressed;   but    in    rase    his    reply  should    be  that 

and  difficult  to  be  obtained  at  Che  prcoeat  day, 
"  C.  E."  may  be  glad  to  know  how  easily  he  can 
calculate  them  for  himself  by  aid  of  the  tables  I 
referred  to  in  my  answer  to  query  7222S,  page  <i'i. 
These  tables  (Gray's)  consist  of  12flgure  logarithms 
of  the  nambers  2  to  1).  1001  to  1999,  lOOOOOl  to 
1O0D99!),  and  so  on.  Now  all  numben  (by  simple 
division,  explained  in  the  book)  oau  bo  resolved 
iuto  some  of  these  factors,  the  logarithms  of  which, 
OQ  being  added  togethoc,  give  us  the  logarithm  wo 
want.  To  take  a  very  simple  instance  in  order  ' 
illustrate  this — let  us  require  the  logarithm  to 
places  of  2*88348821GS21lia.  This  equals  2  x  12 
X  lOOOl  K  100000001.     Taking  the  logarithms 


S.of 


2  is  301020935061 

1231  „  09131316DG97 

lOOOI  „  OOUO«ia7277 

lOOOUOOOl  „  000000001313 


Logarithm  required . .  3923^3588981 
This  is  absolutely  correct  to  all  of  the  1 2  figures  : 
but  there  may  sometimaB  be  an  error  ot  I  in  the 
last  place.  Mr.  Gtray  says  that,  in  the  course  of  u 
pretty  eitensiTe  use  of  these  tables,  he  bad  met 
with  only  a  single  instance  in  which  there  was  so 
great  on  error  aa  two  in  the  last  figure. 

T.  8.  Baerett,  F.S.S. 
[72332.]— Cement  for  OlBtom.— Common  black 


rerol  times,  I  have  known  to  answer  for  several 
yean.  Hoxbhsei  Lad. 

[72332.]— Cement  tor  Slats  Oiatem.— 1( 
your  dst^D  is  a  slate  one,  yon  had  better  empty  it 
and  block  the  leakage  with  concrete.  From  a  sani- 
tary point  ot  view  "  pnttj  "  is  bad ;  of  course,  yoo 
must  permit  the  concrete  to  become  solid  and  hard 
before  re -filling  the  oietem. 

Fbededice  Davis. 

8G,  NewingtoQ  Causeway,  S.E. 

[72332.1— Cement  for  Slate  Ciatem.— White 
lead  I,  red  lead  1,  thin  with  linseed  oil,  is  in  general 
use  here.  Take  Uie  tank  t^  pieces,  clean  olT  the  old 
cement,  and  give  all  the  joints  and  grooves  two 
coats  of  the  red  lead.  When  putting  together 
again,  fill  all  the  grooves  and  Joints  wlUi  the 
cement,  and  screw  up. 

Plymouth.  B.Sc. 

r7'2333.]-Uthanode  CellB.— Peroxide  of  lead 
(PbO,),  mechanically  and  electrically  prepared  by 
a  patented  process,  and  farmed  into  dense,  conduct- 
ing plates,  is  known  as  "  hthanode."  It  is  of  a 
dark  brown  colonr,  and  hai  a  more  or  less  cryntal- 
line  structure.  In  the  manufacture  ot  our  pocket 
and  portable  aecuraulaloci  we  use  this  material  ei' 
cluaively  for  the  positive  pEatee,  on  account  of  its 
lightness,  high  electrical  capacity,  and  tho  absenoe 
of  local  action.  Contact  is  made  with  platinum  foil 
clamped  to  the  surface  ot  the  plates  with  ebonite 
bolta  and  nuts.  CAmcAnT  AKB  Pbto. 

67b,  Hatton  Garden,  E.C. 

[72333.]  — Lithaaode  Plates.— There  are  two 
forms  of  lithonode  cells.  Firstly,  those  in  whiob 
the  lithonode  (which  is  paroxida  of  lead  compressed 
into  the  form  ot  plates),  ia  placed  in  a  oeQ  as  ■ 
negative  along  with  i^inc  as  a  positive.  Secondly, 
those  iu  which  two  plates  ot  lithonode  are  placed  in 
juxtaposition  along  with  dilute  aalphuric  acid,  and 
thtjn  partially  decomposed  by  means  of  an  electrio 
current  passad  through  them.  These  latter  ace 
tcue  "accumulators."  They  are  used  as  all  batteries 
are,  tor  supplying  current  dectricity.  A  vatj  good 
variety  of  the  former  class  is  made  by  Messrs. 
Cathcoct  and  Psto,  aa  a  "  standard  "  coll. 

S.  BoTTOHE. 

[72338.]— PyroffaUic  Aoid  and  Smoking.— 
Although,  no  doubt,  you  have  se»n  my  name  in 
connection  with  the  above,  atill  I  am  tar  from 
recommending  anvono  to  try  it.  Tou  are  quits 
right  in  supposing  pyro  tr  "■-  -  — ■—    ■"'  —  - 


Bofon 


perimenting  I  ahould  like  to  hear  the  Doctor  eiplaia 
who  firat  claimed  to  find  it  out.  Citric  add  may  be 
used  ;  but  it,  aayou  aay,  pcoduoes  unpleasant  sensa- 
tions and,  as  for  as  I  can  trace,  is  likely  to  cause  a 
disease  of  the  throat.  Perhaps  if  the  learned 
gentleman  above  mentioned  should  happen  to  read 
this,  he  will  have  the  kindness  to  send  tuU  par- 
ticulars far  the  benefit  of  those  interested.  Hj 
beliel  is  that  if  a  bent  briar  be  kept  thoroughly  dean. 


ikely  to  affect  icon  pipes ;  why  should  it  i        Sk. 
[72312.1- Iron  Plpin».-Do  not  use  black  iron 

C,  as  I  have  known  pijies  up  to  3iu.  diam.  to  be 
1  with  rust  within  10  years  in  localities  where 
water  contune  iron.  If  yoa  use  iron  pipe  tiave  it 
doable  galvanised  coated;  the  best  and  cheapest 
article  fnim  Brst  to  last  expense  would  be  lead  pipe, 
which  would  lost  a  whole  family  lita-time. 


aiM  1 


[72311.] -Clarke's  Oas-Ughter. -Unscrew  the 
ebonite  case  and  dry  well  before  the  fire,  taking 
core  not  to  over-heat  the  ebonite,  also  clean  the 
pointa  where  the  spark  should  appear  with  a  small  ' 
piece  of  fiae  Band-paper.        H.  H.  HeadwOsTU. 

[7231!.^— Clark  Oas-llg-liter.  -  There 


0  ot  theW 


the  machine,  which  is  a  modi- 
mshnrat,  excites  itself  directly 
iLate  by  pressing  the 


ded  form  . 
the  cylindt-  _  ...  . 
button.  But  the  insulation  may  ba 
bruahea  may  have  become  displaced,  or  the  con- 
nection to  tho  top,  where  the  spark  passes,  may 
have  beau  broken.  I  reproduce  a  former  reply  ta 
mine,  which  may  prove  of  service  to  you.  "There 
ore  two  pieces  ot  tinfoil  bent  into  tho  shape  of  Beg- 
ments  of  a  circle ;  these  are  at  oppuajte  sides  of  the 
diameter  of  the  circle.  These  act  as  field  pUtes  or 
induoton.  Between  the  field  pistes  is  an  ebonite 
cylhidar,  which  can  be  made  to  rotots  rapidly  br 
pressing  on  a  button.  The  cylinder  has  raght 
pieces  of  metal  toil  fastened  to  it  to  serve  as  carriers. 
As  in  the  Wimshurst  machine,  there  is  a  pair  ol 
neutralisiug  brushea  attached  to  a  cross  conductor, 
and  a  pair  of  brushea  couuBcteil  to  the  field  plates ; 
and  lastly,  a  pair  of  collecting  brushes,  which  lead 
up  by  means  of  wires  through  the  stem  ol  the 
instrument  to  the  opening  wtiflre  the  sparks  are 
required."  You  wiU  find  full  deUils  la  Gray's 
"  Electrical  Influence  Machines."     S.  Bottosr. 

[73315.]— Dry  Steam.— Tou  must  increase  yont 
steun  apace.  Stl. 

[72345.]— Dry  Stewo.— Aa  dome  would  greatly 
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BTBTuat  Bpr&y,  it  would  ba  best  to  remove  plate 
Ultteid  of  pactotatia);.  I  da  not  Icnow  oi  any 
better  msUiod  thjui  obippmg.  W.  U.  S. 

L7:i3l7-] —Tooth.— Your  pUle  turned  black 
Jirobabljr  owiug  to  tie  formation  of  oxide  of  copper, 
doe  to  eiceaa  of  that  metai  in  your  alloy.  It  is  not 
Consideied  wite  amongst  the  competent  memben  of 
the  dental  profeesion  to  uao  any  gold  plate  lower 
tbim  1^  coiat.  The  ^*offdl1er  munt  have  been  mis- 
taken in  his  Taluatiou  of  your  aiiter'ii  ptate.  A 
dealiBls  plate    would    differ    iu   appearan™  from 

IBwellery  of  the  same  carat,  owing  to  the  plate  not 
.aving  baon  "piokied."  Here  are  two  recognised 
deotal  alloys  for  18  Carat  gold  plate :  formula  1 , 
ISdirt.  pure  sold,  4dwt.  fine  copper,  2dwt.  fine  Bilker; 
fonnoia  2,  zOdirt.  gold  ooin,  2diTt.  Qne  copper, 
2difft.  fine  olrer.  J.  Wedt. 

[72348.]  —  OhemloRl  AoolyBea.— I  conclude 
Tou  meui  aodium  Uiioinlphate,  not  hvdroaulphate. 
The  gimpleat  plan  for  dotenaioin^  the  iodine  in 
iodides,  or  bromine  iik  bromides  is  by  Tolhard'" 
Eaethi>d,v 
taining  the  excess  ol  silver  with 

riato,  using  ferric  alom  as  an  indicator.    Beduce 
ohromate  by  AmiS,  boil,  Bltfir  froia  chromium 
bydrate.  Sit. 

[T234S.]— Ohomloal  AnalyaiB.- Yes ;  but 
bromine  in  bromides  is  more  easily  estimated  by 
predpitaling  with  nitrate  of  nlvar  aoluCion,  and 
ihea  Til'nlnling  the  quantity  of  bromine  from  the 
litttmido  of  alvar  produced.  Remove  the  cluorainm 
from  the  aolntioiL  as  hydrate  (before  teating  for 
adds)  by  precipitation  with  ammonia  solution  and 
filtration.  The  filtrate  cim  then  be  tested  for  acids. 
It  the  chromium  is  combined  as  a  chromata,  it  must 
be  reduced  before  adding  ammonia,  with  SOi  or 
H^.  F.  T.  3. 

[723.J2.]— Tho  Banana.— Tour  frait  is  the 
•Aiaddock,  pomeloe,  or  pumilo  (the  ^*  u  ^'  sounded 
as  in  rum),  one  ot  the  orange  family- the  Citrus 
decumaua  of  botanists.  It  is  a  native  of  China,  and 
was  taken  to  the  Weet  Indies  by  a  Captain  Shad- 
dock. A  smaller  species,  Citrus  Faradisi,  is  a 
"  forbidden  fruit,"  but  is  iu  no  way  allied  to  the 
poisonous  fruit  mentioQed  in  my  note  31-550.     The 


.,pradpitationwith  --  silvsr,  and 


[T23.}3.}-Iffedaue  <ac  Acalephas)  are  commonly 
known  as  sea-nettles  or  jelly  fish.  They  are 
transparent  disooids  or  spheroids,  the  margin  beiug 
furnished  with  filiform  tentacles.  Sx. 

[723.J3,]— Fresh  Water  Medium,  Botanic 
Oardena,  BeB«nt'B  Park.— The  Medusic  are 
really  the  class  ot  beings  commonly  known  as  jelly 
fish.  Tbe  medusa,  which  is  found  iu  great 
Kbnndaora  in  Regent's  Canal,  is  the  hydra  or  fresh- 
water polype.  Tlie  hydrie  inhabit  ponds,  ditches, 
and  slowly  running  streams,  and  the  common  bydra 
(H.  Tut^ria)  is  speciaUy  abundant  in  Regent's 
Canal,  where  it  may  be  captured  as  it  clitigs  to  its 
favourite  plant,  Uie  common  Anacharis.  Of  all  the 
minute  forms  of  animal  life  the  fresh  wal«r  polype 
is  perhaps  beet  calculated  to  arrest  tbe  observer's 
atleution.  Its  small  size  and  tow  orgsnlsatiun, 
when  compared  with  its  power  and  deadly  properties, 
render  it  an  object  of  the  greatest  interest,  if  not 
of  admiration.    Its  low  organisation  and  want  of 

harsn  treatment  or  severe  mutilBtion.  We  con 
remcve  tbe  head  from  one  bydra  and  graft  it  on 
another  with  comparative  impunity.  Ahio  dividing 
one  of  these  minute  creatiiroa  simply  means  two 
instead  of  one  :  and,  to  crowu  all,  we  can  institute 
a  month's  fast  without  causing  our  little  prisoner 
any  apparent  inconveniooce.  Tlio  hydra  obtains  its 
food  by  means  ot  its  powerful  stinging  properties. 
Clinging  to  the  under  surface  ot  a  leaf  its  tentacles 
■tretch  out  in  all  directions,  and  from  these  tentacles 
proceed  the  poisonous  dlament  so  disastrous  to  sur- 
rouuding  organisms.  The  polype  does  not  hesitate 
to  attack  creatures  much  larger  and  more  highly 
endowed  with  lite  than  itself,  and  it  rarely  {ails  to 
•ecure  iu  its  deadly  grasp  tbe  untortunato  victim  of 
its  choice.     When  exanuned  under  a  microscope  of 

toft  colluiar  subEitaiico  jeUy-like  in  nature,  in  the 
formofatube.  This  tubeispoasessedof  thepowerot 
almost  unUmitcd  change,  both  in  form  and  colour. 
One  oud  is  tumishod  with  a  sucker-lite  biae,  which 
•etves  as  an  organ  of  attachment,  the  other  gives 
origin  to  the  ever -failing  tentacles.    The  hydra 

SssesBes  but  one  orihce  commuuicating  with  its 
«rior.  Like  plants,  these  organisms  are  multiplied 
in  three  ways — by  cuttings,  buds,  and  covered  seed 
which  germinates  apart  from  the  parents.  They 
are  very  partial  to  light,  move  but  slowly  from  place 
to  place,  and  Uiough  posseseod  uf  such  deadly  power 
•eldo,)]  eierdsB  it.  save  as  a  means  of  obtaining 
fiecessory  Dourishment.  J.  WEST. 

[72353.] -FraBh- Water  Meduare, -There  are 
•everal  creatures  rejoicing  in  the  name  of  medusa, 
but  the  true  one  is  a  polype  that  is  of  the  order 
Polypifera.  It  has  a  seo-waler  cousin  or  ootinja- 
this  also  belong*  to  the  Foljpiferaj  but  the  iresh- 


watec  polype  is  typicalised  by  the  hydra,  sub- 
Hydrozoa,  the  actinia  belonging  to  the  AoClni 
both  are  moat  beautiful  creatures,  and  welt  worthy 
of  study.  I  will  not  fully  describe  thsm,  bat  a  few 
points  of  anatomy  may  not  be  uointeresting.  A 
peculiarity  is  they  ore  possessed  of  two  mnscular 
layers,  one  arranged  langiludinally,  the  other  trans- 
versely ;  this  gives  them  the  power  ot  contracting 
orelouji;atingaimoBtindednitaly — i.e.,  comparatively 
speaking.  They  may  be  i-ut  in  a  number  of  pieces, 
and  each  part  will  re-develop  into  a  perfect  hydix; 
they  have  no  particular  digestive  apparatus,  but 
appear  to  absorb  the  nourishment  from  their  prey 
by  pressure.     It  is  said  they  partially  paralyse  then; 

Erey  by  a  numbor  of  minute  momeuts  colled  cteniiL'i;; 
ut  this  is  open  to  doubt,  beiug.  I  think,  sheer 
muscular  force.  Wbilat  staying  at  Folkestone 
during  the  past  mouth,  I  found  several  tine  speci- 
mens ot  Actinia  mesembiyanthemum ;  but  although 
I  have  tried  many  times  to  keep  them  in  conSnemeut, 
I  never  succeeded  tor  more  than  three  mouths.  Many 
of  the  species  are  most  lovely,  exhibiting  glorious 
colours  in  the  tentacles.  Many  ot  the  sea  polypes 
have  an  external  bomy  iutegumout,  but  the  fresh- 
water variety  found  in  our  ponds  cousiat  ot  merely 
a  mosculac  foot  with  spreading  tentacles- the 
average  size  about  three -fourths  of  an  inch  in 
length.  They  have  no  particular  pacta  to  the  body, 
excepting  a  central  cavity  at  the  base  ot  the 
tentacles.  The  food  is  seized  by  the  tentacles  and 
pushed  into  this  cavity.  The  nourishment  is  ex- 
tracted and  the  oicrement  ejected  by  the  same 
opening  that  it  entered  b;^.  These  creatures  pro- 
pagate in  several  ways,  chieHy  by  gemmation  and 
by  flssion.  The  actmia  are  oviparous,  and  also 
propagate  by  getnmation  and  fission .  AJiy  further 
details  I  can  give  the  correspondent  I  shall  be  most 
happy.  Biology  is  a  most  tascinatiDg  study  and 
amply  repays  any  time  expanded  upon  it. 

Fbbdehice  Di.VI3. 
8G,  Newinglon-cauBoway,  S.E. 
[72iiJ.]— KeslBlanOB   of  Indnotlon  Colls.- 
There  are  many  things  to  be  taken  into  account  in 
deciding  the  best  resistance  oC  the  priman  coil  tor 


primary  coil.     Theoretically,   were    the  two  coils 
chougisl,  the  results  would  not  be  so  good,  but, 

S radically,  I  doubt  if  there  would  ba  much  difference 
ir  ordinary  purposes.  F.  C.  Allsop, 

[72366.]— Fronklea. -Bathe  the  face  with  tepid 
water  every  night  at  bedtime,  and  tlien  apply  the 
following  lotion  to  each  individual  freckle :  —Tate 
of  hydru-g.  bichlor  Igr.,  P.  amygdalm  alb.  loz., 
aijuiu  ad  Soz.  Fiat  emulsio  sec.  artem.  Any  chemist 
will  prepare  it  for  you.    /(  is  oui.mh. 

Feedeeick  Dayb. 

[723.J5.]  —  FraoklOB  —  Casually    reading   the 

answers  to   correspondents  in  the    V'liiii!/  LnJiu' 

Juarniil  for  July.  18S0,  I  came  across  the  fuUowiuR 

prescription  for  freekles :  "  Scrape  a  tablespooutul 


and  let  it  staud  for  twenty -tour  hours,  then  rub  on 
the  face  two  or  three  times  doil;^."  Now,  sour 
mUk  bss  its  distinctive  aroma,  which  is  not  of  the 
sweetest ;  but  if  "  Fred  "  has  no  objection  to  this, 
he  might  try  the  prescription.  Personally,  I  think 
I  should  prefer  the  freckles.      C.  J.  Tmioitbdik. 

[72356.]—"  B.  M."  Reoolver.- When  an  in- 
duction coil  is  used,  the  receivers  are  wound  to  a 
higher  resistance,  generally  between  TO  and  t(0  ohms. 
The  roaistauca  stated  for  the  "  E.  M."  receivers,  in 
"Telephones:  their  Construction  and  Fitting,"  is 
that  best  suited  for  the  cuceiveia  when  used  as  a 
transmitter  and  receiver.  F.  C.  Ali^OI'. 

1:72357.]— Violin  Strlnga.— I  give  mine  a  rub 
with  vaseline,  and  con  keep  thsm  at  pitch  for 
three  months  sonietimes. 

Plymouth.  B.SC. 

[^72.357.]—  Violin  BtrlnKB.— Slacken  the  first 
string  after  playing.  Damp  ought  not  to  cause  it 
tosmash,  sinceit  lesaeusthetension  ;  but  unrelieved 
strsin  certainly  wQL  Again,  the  bridge  may  \m  too 
high,  so  that  force  is  ne^ed  to  depress  the  string  to 
the  finger-board,  causing  a  continual  jerking  of  the 
string,  which  woiUd  injure  it.  Caldehoke. 

[72357.]— Violin  Strings.- Use  a  silk  string— 
lose  strings  as  a  rule  last  much  longer,  although 
it  giving  ijuite  such  a  fins  tone.  I  think  "  Young 
■  .VI  —  .,  -iUgat  oyor  the  moisture  trouble  when 


s  hand  is  m 


which  is . 
■  untQ  tl 


of  the  hand  untQ  thoroughly 
practised.  H.  H.  Headwohtu. 

[72357.]  —  Violin  Strin^a,  —  To  "  Yavm 
FiDbLEH.  — If  you  will  put  your  handn  in  a  basiu 
of  water  as  hot  as  you  can  bear  it  eacli  day,  you 
will  be  surprised  st  the  result.  You  must  get  a 
sheep's  bladder,  blow  up  very  thin,  then  cut  it  open, 
vrcU  soak  it  in  almond  oil,  and  keep  your  stnngs 
esacd  up  in  it,  then  they  will  leaiat  the  perspira- 
tion from  y  oat  hands.  E.  I):i'30N. 

[723-37.]- Violin     StrlnKO.— Oil    vour    strings 

once  ft  week  iritti  puie  almond  oil.    Take  a  piece 


of  ailk  and  rub  oft  all  the  rosin  from  your  (tringi, 
and  then  apply  the  oil  with  the  finger.  Q«t  the  oil 
wel!  nudaiTioath  the  stiiog,  and  don't  forget  to  oil 
on  the  other  side  of  your  bridge.  Before  pUyiig 
again,  be  careful  to  wipe  the  strings  well,  or  yam 
bow  will,  of  course,  suffer.  The  almond  oil  will 
nourish  and  protect  the  gut,  and  a  soft,  rich  tou 
will  add  value  to  your  iustrument,  and  well  rqay 
the  extra  care  entailed  by  the  greasing. 

J.  Wasr. 


[723-)7.]— Violin   String.— If   only   ' 
fiddler  "  will  persevere,  he  will  find  the  pan 
ion  will  most  probably  disappear.    Violm  st 
ihould  be  kept  in  "  *~  "  -■—'--  ' —  "  —>--■-'-  - 


in  a  on  -  sLnng-uox.     whidlGutit 

shop.     Silk  or  acribelle  E  itriogain 

usually  recommonded  for  performers  with  pBispdif 
bonds.  Crut,  however,  gives  the  best  tons.  !■ 
choosing  gut  strings,  avoid  those  of  a  yeUoviA 
cast— they  are  old;  avoid  also  those  in  vhi^th 
twists  are  visible.  In  some  strings  tho  endieuta 
seen  to  taper  ofF  much  thinner  tSan  tho  rest  of  Os 
string :  such  strings  are  useloes  for  conoct  pla|lBt 
Uetyourstringsctear  and  transpaisnt.  OntilnIf^ 
if  new  when  bought,  improve  with  bolng  kspt  fai  ■ 
mouth  or  so.  If  "  Young  Fiddler  "  is  a  otmat,  h 
probably  ttreaka  many  strings  in  hia  >tU 
tune.  In  tuning,  the  peg  should  not  bo 
about  anyhow,  but  before  altering  he  ihoold  W*- 
aider  whether  the  string  is  fiat  or  sbaip,  and  site 
accordingly.  Tho  strings  are  not  to  M  1st  don 
after  use,  but  must  be  kept  tnned  up  to  tbe  p™p* 
pitch.  SEXt-no. 

[723-58.]  —  Uodioal  CoU.  —  It  is  not 
though  perfectly  possible,  to  subdivide  the  piisBT 
into  sections,  as  described  by  ^ou.  I  hare  M 
several  coils  to  repair  in  whiob  there  was  > 
secondary  at  all;  and  in  these  the  primary m 
subdivided  as  described  ;  but  in  those  is  wind  X 
seooodary  coil  was  inserted,  it  was  the  seoandiv 
which  was  sectionised  and  brongbt  oat  to  the  stodi. 


[7'::353.;^— Uetropolitaa    Ball  way    L 
These  ei^mes  were  designed  by  Sir  John  Folri^    — 
built  by  Beyer,  Peacock  and  Co.,  and  nippliod  te  ft 
followmg  companies: —Metropolitan,  MetropoUH     1_ 
District,  Xorth  Western,  and.  I  think,  the  HidW    h 
and  South  Western.    A  sketch  of  a  North-Wes*r 
oue  appeared  in  the  "  E.  M.,"  No.  12S,foiOotl 
lS»g.    The^  are  fitted  with  a  Bissall  bogie  ta 
and  largo  snle  tanks,  into  which  the  prhaast  siM 
is  discharged  when  working  in  the  tonnala.    II 
chiof  dimensions  of  these  engines  are  aifolkm:' 


length,  lUft.  3in. ;  iuside  firebox, leni 

wiain.3n.2in.;  mean  depth,  5ft  2iu. ;  tul...  . 

diameter  2in. :  outside  boiler  piesaure,  12(Hb. 


It 


% 


a.  F.  Dehdy  tf.wniii. 

[72360,]- BriKhton  Baaines.- Of  the 
given,  loS,  32J,  133.  and  500  are  blanks; 
474  have  no  names;  121  is  Verona  ;  177 ni 
Uayliug.  now  brokeo  up ;  453  usM  to  b 
now  also  broken  up.         C.  F.  DsxDT 

[72300.1- 5riB-hton  Enfflnos.— No.JSI, 
coupled  goods,  I  don't  know  nami 
four-coupled  engine  called  Hayling, 
■iiS,  Ryde,  eitinot;  471,  old  si,-  — 
named.  Nob.  1,58,  311,  324,  .  . 
believe,  vacant  numbers  at  present, 
have  not  r^een  engines  bearing  Uiem. 

Brixton. 

r;'23i;2.]  —  Bnildinv  Safety  Bto70ls.-1 
"  XouFOLs:."- It  you  ore  a  mechanic  and  wsd 
brazing,  I  should  say  build  your  own  Iiaiiw.  Ill 
will  advertise  voor  address,  I  shall  be  glad  to  ll 
you.  E.  DtWI 

[723(i3.]— Oonatitnenti  of  Plant*.- Tl** 
work  upon  the  subject  is  "  DrageadorlTs  II 
Analysis,"  translated  from  the  Qermm 
Greenish,  one  of  the  examinen  ot  the . 
tical  Society.  Fbxdebice  DllK 

HO,  NewiogtoQ-Caoaeway,  S.E. 

[723li3.]— Conatitaeiita  of  Plants.— Tom  1 
plan  would  be  to  start  with  inorganic  cii>~'' 
After  studying  this  subject  for  a  time  and' 
obtaining  an  olemeutair  knowledge  of  gani, 

and  non-metals,  also  of  the  variou """- 

the  some;    you  would    then    be  _ 

positiou  to  turn  your  attention  to  the  pral 
study  of  botany  and  organic  chemistiy.  noil 
armed  with  your  inorganic  chemistry,  I  this! 
would  find  the  other  two  delightful  stadiu 
hand  in  band  iu  a  most  pleoalng  and  hanaa 
manner.  I  have  not  mentioned  any  nMcial  m 
from  tho  long  list  of  works  on  diemtstiy 
botany,  as  each  teacher  and  lecturer  will  bs  I 
to  hold  his  own  preference.  i.  V* 

[723G.I.]— ExplodiDK  Olasa  Conaa Ye 

how  can  this  be  done- viz.,  projeotilaB  or 
ghiss  cones  ore  thrown  into  tJie  centm  of 
from     "      ■  *  - 
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bj  iMiid  or  gun  ;  another  Uung,  yoa  >a; 
oes  m_  mode  of  Ter;  thia  glua  and  are 
th  liquid,' '  by  which,  I  presumo,  you  hiTe 
4  ftlteadf  made,  or  yon  wish  to  poaBoaa  gUffi 
sd  with  liquid,  and  aa  there  are  to  man; 
liqnidi  I  am  again  at  a  loss  to  know  bow 

yon.  AniD,  in  another  part  I  read  "that 
re  them  lo  break  or  explode  when  they 
>  water  so  as  to  discbarge  the  contents.' ' 
ely.  yon  moat  have  aomc  motJTB  for  all 
it  buiding  that  the  contanla  uhall  be  dis- 
immadiattdy  it  touchea  the  water  ?  Write 
1  give  na  aima  idea  of  what  yon  waot  it 

DO  donbt  we  shall  he  able  to  meet  yonr 

J.  PiWSEY. 
■] — IiMlanolie  Cella. — It  yon  have  ceUs 
s&t  BJM*  amoged  in  eeiies,  they  are  as 
only  as  il  they  were  all  of  the  smaileet  size. 

— Iieolanolw  Cell*.— It  does  not  matter  j  \ 


chimney  from  lerel  of  rails,  13ft-  Uin.  The  envine 
il  pmvided  with  one  of  the  L.  and  N.W.  stondaid 
type  of  tenders  earrjdng  l.SOO  gallons  of  water  and 
■1  toTu  of  ooat  (more,  if  Deoeasary),  and  fitted  with 
Bamabottom's  appamtnsfar  picking  np  water  whilst 
nmning.  Weignl :  emp^.  12  tons  Icwt. ;  toll, 
22  tons  lOcwt. ;  weight  of  engine  and  tender  in 
working  order,  68  tons.  North  Westkhh. 

[ 72371. ]~SllTer  Platlnff.— See  back  numbers. 
Ton  most  first  copper  your  solder.  Sx. 

i 72377.]— TTmbrelU  Btaud.— Saw  it    Too  can 
ke  a  saw  of  a  bit  of  sheet  iron  nicked  with  a  file ; 
nw  aond  and  water.  Su. 

[72378.]— OueaaliLK  a  Feraon's  Ave.- 1  did 
not  see  either  of  the  two  ingeuioua  puzzles  "•■"- 
tioned,  but  I  happen  ' "~  -— "- — *-'-  *■ 


Hbeno  kaa  of  current  by  the  cells  being 
01  you  say.  A.  B.  T. 

.]— iMoUnohe  Calla.— It  matters  bat 
what  ordoi  yon  arrange  your  three  cells, 
reuit  thej  will  give  power  equal  to  three 
Always  arrange  your  cells  of  equal  size, 
laall  cell  introduced  into  a  battery  aeriouBly 
•  it*  larger  oompanioDS.  J.  West. 

.]— IiM!l«iictie  Oella.  — It  is  absolutely 
■1  which  of  the  ceUs  you  put  in  the  middle 
I  ends,  lince  the  resistance  of  the  leries, 
e  current,  will  be  the  sum  of  all  tluree, 

ffi^lay  arrange  them  in  series.  And  as 
cell  has  the  greatest  reaistance,  it 
lat  the  current  will  be  pulled  down  by  the 
of  that  smallest  cell.  S.  Bottoss, 

.] — IieoLonche  Oella.-In  uniting  single 
together  to  form  an  inteneity  arrangement, 
Id  De  taken  to  use  batteries  whose  negative 

are  of  equal  size.  If  this  ia  not  attended  ; 
>wor  of  the  nariea  will  be  reduced  to  what 
be  were  all  the  batteries  the  size  of  the  ' 
me.  The  alieolute  power  of  any  galvanic  J 
dl  otherthingg  the  same,  depends  on  the  | 
he  surface  of  the  negative  element.     Vou 

■ee  for  yourself  whether  yon  are  rit;ht  or 
Doiting  a  larger  battery  to  tno  smaller 
he  same  aiza.  J.  Pawsui. 

]  —  Xseriit  Iiotton  —  Oatoraot.  — 
a"  can  set  tuamind  at  rest  with  regard  to 
ODia,  and  I  should  advise  him  to  t^at  to 
od  ophthalmic  surgeon,  and  toilow  his 
iplidtly,  Ihnovikatb. 

1 — Catkraot— Eaerln  IiOtlon.  —  Cer- 
p  the  lotion  when  your  present  medical 
lyt  BO.  The  eserin  lotion  was,  to  say  the 
,  a  curious  prescription  in  any  of  the  dr- 
ea  you  detail. 

ith.  B.So. 

]— Electric  Oaa-llKhter.— The  gas  is 
I  and  off  by  an  electo- magnet,  the  vibrating 

of  which  rotates  the  valve  round.  In 
orm  there  are  tn-o  sets  of  magnets,  one  of 
•ens  and  the  other  closes  the  valve.  There 
jy  coil  in  the  circuit  to  increase  the  spark. 
iimeia  can  be  worked  off  the  Electric  Bell 

I  have  some  that  have  been  in  use  for  the 
I  yeora  without  a  failure.  They  are  on 
1  invention,  the  patents  of  which  are 
[  believe,  by  the  Electric  Gas  Igniting  Co., 
1,  CS-A.  F.  C.  ALLSor. 

een  Victoria -street,  E.G. 

]-a.N.B.  No.  18.— This  ia  a  raiied 
igine,  coupled  in  front.  Dri^-ing  wheels, 
, :  cylinders,  171  by  21;  weight,  ^1  tons 
beanng  surface,  'i43sq.ft.  The  Plutonic,  a 
ine  to  the  Pacific,  was  illnatraled  in  the 
Xo.  1261,  June  14.  18S9,  and  No.  1270  for 
1889,  and  full  particulais  in  No.  1262, 
l«ay.  C.  F.  Denoy  Mip-jin.... 

]— O.N.  Ballway  Locomotiye  No.  16. 

lions  of  the  Pacific ;— Wheels :  Diam.  of 
Ift.  Itin. ;  central  and  trailing,  7ft.  lin., 
tires  to  aU  wheels.  Wheel  baae:  leading 
driving,  8ft.  riin. ;  centre  driving  to  roar 
Jft.  Sin. :  total  I8ft.  lin.  Cylinders  :  high 
diam.,  Uiu. ;  low  pressure,  diam.,  30in. ; 
(  all  cylinders,  24in. ;  distance  apart  of 
■ure  cylinders,  Gft.  6in.  Boiler :  Length 
.  lift. ;  diam.  outaide  middle  ring,  4ft.  3in.; 
.of  plates,  Jin. ;  height  of  centre  from  level 
7ft.  lOiin. :  length  lietween  tube  plates, 
;  nombar  of  tubes,  225;  diam.  (outside), 
Kiiler  preesure,  17Slb.  per  square  inch, 
snrface:  tubes,  1242-42eq.tt. ;  tireboi, 
ft.;  totaL  1101'62Hi.ft. ;  firegrate  area, 
L  Weight  of  engine  in  working  order  on 
irheels,  11  tons  lOcwt. ;  on  tow-pressure 
vheela,  15  tona  lOcwt. ;  on  hlgh-preisure 
rheels,  15  tona  lOcwt. ;  total  46  tons  lOcwt. 
gth  of  mgine  over  buffer  beams,  28ft.  S^in.; 
tc  lixtt-plat«,  8ft.  Sin. ;  beignt  of  top  of 


I  to  the  result  42  and  ibe  number  of  the  month 
I  which  he  was  bom  ;  then  lo  multiply  by  100,  and 
I  to  add  87  and  the  day  of  the  month.  When  B  gave 
'  A  the  result,  which  was  T3'j,2a4,  A  knew  the  age  of 
'B.  Explain  how  he  found  it  from  the  numher." 
Answer:  "Subtract  the  numbers  added — viz., 
351,287,  and  of  the  remainder,  the  first  two  figures 
give  the  year,  the  next  two  the  month,  and  the  tost 
two  the  day  of  the  month.  Adtoltous. 

[72383.]— Matheaiatlc(a.—Reprasanting  by  i 
the  part  of  the  pole  first  broken  off,  and  by  a  the 
port  remaining  in  the  ground  (which  is  assumed  to 
remain  upright),  we  have  by  Euc  I.  47 

i'=n'  +  2T'-«'  +  729  (I) 

On  the  Moond  break  j:  becomes  z  t-S 

and  the  base,  27ft.,  becomes  z 
And  by  Enc  I.  47 

(j:  +  8)'  =  (a  -  81'  +  «• 
orlfli-B'-iaa  (2) 

whence  2  *  -^(o'  -  16  a) 

andi>-,fB('^-32«'  +  256o^  ....(3) 
Equating  [1)  and  (3) 

a>- 32  .]<  =  186624 
orn'  -32n>  -  186624-0 
that  is  (b  -  3S)  (fl"  +  4  o'  +  144  a  +  6184)  =  0 
Dividing  by  the  second  factor— 


i   somewhat   phenomanal   length!    The 


UNANSWEBSD   QUESIEa 


Horcourt  7  IF 
7IS3S.     I-  Bi 


last  "  DoDois  "   has   replied  to  719Sii  B. 


T8080.    r»p«-malilng,  p 


able  short  line  of  railway  in  the  wo 
submerged  railway  at  Onton,  near  Bilbao.  It  runs 
down  an  evenly  sloping  shore  in  double  line  to  a 
distance  of  650tt.,  and  has  been  constructed  bj  a 
Spanish  engineer  for  the  solepurpose  of  fadlitating 
the  shipment  of  iron  ores.  The  only  car  is  a  mas- 
sive iron  tower  on  wheels,  in  the  shape  of  a  pyramid, 
rising  70lt,  from  the  track.  Upon  the  platform  of 
this  tower  the  ores  are  placed,  and  thus  they  are 
conveyed  to  the  venel ;  the  pyramidal  car,  whose 
wheels  are  always  under  water,  returning  auto- 
matically as  soon  as  its  cargo  has  been  meduuioaUy 
shot  into  the  ship's  hold. 


Q11EBIBL 


luDuij  iuiDim  nw  now  X  eao  onosi  an  erea  power  irom 
thiL  for  mrUns  a  mam  sepoialor,  and  eOua  datay 
machinery,  or  sleettle  lifht  I  Cka  It  be  dona  bv  pumplBf 
air  into  a  reservoir  Innn  which  an  eofine  could hedrivml 


-   _,  whu  kind  of  -. 

raold  it  be  possible  bv 
^ilise  the  exflaost  air  for 
ill  JH  a  ^^and  one  driving 


cosine  woi^  be  si 
uoling  down  the  rtaenair  w 
refrigerating  purposeat    The 


[7*38T.]-TllB    QaBOB.-WiU  ■ 


olleMlns  and  analralag  boilei-fiae 
^  test  answer*  all  Uuf  IS  leqnbed. 

oC  tolly  undirstaDdthatmethod,  I  should  esteem 


loka  I    The  mennria]  te 


[Tl388.]'-S«lf-actInv  Cylindar  Dmtn  Oooka. 

-Some  month-  — -  '  --  ■'■ -■ ^— •    >— • 

sberif  it 


IB  beard  ot 


if  BO,  what  prinoipla  do  they 


ave  been  rebuilt  si 


ach  things!— i 

Tum  uu  i—i.  ?.  BHAIiaFXl 

IT3S89  ]-I,.0.  and  D.By.— Can  anyooe  mpply  me 
rith  the  ounaB  and  DunlberB  of  any  or  all  of  thosa 
ilyhadnimnl    Ib^ieremostof th«m 
_,_._    __i  t._.  only numhoiB now.    I 

[T23M.J'Oementfor  QUaa  and  XlniblL—Will 
Jiy  iwdsr  give  a  good  cement  tor  taitentna  tinfoa  to 
glaaa  t    UoM  be  a  Don-ooDduolsr  el  elEotriaty.— W.  F. 

[nsffl/l— HaklDK  Smooth  Bound  Sdfs  on 
Olua  Plat».-;Can  tajtteAa  tell  ma  bow  to  get  a 

Ins  the  sb«t-gQi«( 
and  plates  with  the  dismond,  they  have  rough 
edges.  I  want  to  give  this  machine  a  high^ 
Qnistied  aniBaranee,  and  flhoold  like  to  round  the  outer 
edgaa  of  Plata,  aau  palish  them  like  the  lop  ot  a  tumblfr 
glaa.  I  nave  a  screw-cutting  lathe  turned  by  power  if 
__.  _.__,i ,. ,_..  .._..     ......     .V.  p,  (i^i. 


oolWeT 
and  Hurgi 


readm  would  give  me  alittlelatonaatJanabontdentliOT! 
What  ia  the  average  premium  to  leam  t  Which  an  the 
best  HarksoD  the  Hu^'actl  What  exaounatioDs  have  to 
ipils  oompeUai  to  go  to  study  at  a 
altered  ''  BsweU's  Denial  Anatomy 
lurgery,"  and  have  extracted  teeth  largely  tor  ayear 
a.  I  arc  at  pnient  working  in  die  mill,  but  have 
stodied  phyaiology  and  hygiene  for  eight  years.— Dbtitii.. 
[71393,]— KaKio  Bqaarea.-It  is  staled  in  answer 
wih,  as  woU  as  those  with  odd  loots.    I  am  aware  that 

nasik;  but  1 1 
^  I  done  with  1 

this  right  T- 

ITOH.]  -Ih  aAd  N.W.  BnT«u'Oainpo<uida.-' 
WUt  soma  reader  kindly  give  diounsians  of  hoth  olaaaM 
■    ■        ■-TiBic. 

[ftSW-l-Heat  from  Bleotrtoltr- —  About  t\ 

thfidsof  your  naden  have  no  need  *-  ' "■-  ' - 

ae.,  Dssdln  thisscienc 
knowing  the  pzaotiOBl 

keep  tfyiag  to  heat,  cook,  wdd,  ftii.,  Iv  it.  at  whi^  oost 

eanitba  done!— i.e..  how  many  cubie  feet  of  water  will 
)H,P.  up  to  eH.P,,  keep  at  the  txriUog  point  t  Or 
ke  a  lib.  loaf  of  bread,  or  to  weld  a  Jin.  or  lin.  bar 
lo  !    As  by  such  data  all  may  infar  about  what  other 


IB  oddly-even  (i.e.,  t 


Denlirite'  apiaionj 

_,    .theworst.    Myoi     _ _ 

the  beet  aoulgam  to  stop  flimest  in  and  last  longeflt. 

doubt!— Old  TooTK. 
[ISSSe.l-HysTometer.-I  Sod  a  sort  of  red  scum 

ten  days  alCer  it  is  put  un.  Boiled  and  filtered  lain -water 
iausod  tor  moist^iuiiR  the  bulb,  and  the  mualin  and  wick 
have  also  been  boiled  in  the  suoe.  A  sort  of  mist  also 
appaj-s  on  remoring  the  muelin  to  adhere  to  the  glasa 
bulb,  and  it  is  nnt  eaey  to  remnve  it.    Cms  any  nader  tell 

le  the  CBUBS  and  lemedy  tot  this  defect  t-R.  H.  A. 

[7239*,] -American  Organ.— I  have  an  Amciican 

When  it  ia  played  now,  an  UDpleasant  ratlliDg  sound  can 
■    ■       ■  ........    .no^h  to  ijj  diagree- 

1  ■'■'-,  Bad  also 


seol  this,  a 


roper  dimenfliona  and  positions  of  the  cotlfl  and  needle, 
Iso  the  quantity  and  g>ug«  of  wire  to  use,  bo  that  it  will 
e  as  seiuLtive  as  a  good  Lmeman's  detector  1 — Btudeht- 
[;S401.]— Electric -Bell  and  Battery— I  wiahto 

1  each,  and  only  one  Leolaneh^  bell  tor  the  whole  three 
wms.  CknIdotUsT— if  BO.hawdoIconneotthewins, 
u  bdl,  and  battery,  with  each  other  I— A.  fi.  :l- 
[THOLI-Probtam  in  Heat-— WiU  anyone  ktndlv 
-OBwer  the  loUowing  problem,  giving  the  wotklngt  A 
hollow  steel  cylinder,  when  at  a  tempsatun  of  »f  fahr., 
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rMa.-PhotogT»I>hl0.— Wm  nmf  T»ia  IHeHf 
■■■<i^i  =H  -tf  mutmtthy  uid  tbDrDdjrhlr  iili:M  nHdiuiB 

^^k£  ^-Xt  vill  ibow  on  moid?  br:mdi  of  I4p«r,  hawcm 
aftf^T  auiiniUUd  I-S.  J.  Oxisoi. 

TMM.'— Dynuno.— I  bart  chuge  of  ■  a»-lichi 
Ssd-Puks  dTjiamo,  uid  whieli  iudi  it  l.MO  t«i..  ud 
'akiB  ■■mil  to  TDD.  I  luTB  la  take  the  nimnior  belt  ntf 
^id  ]tf  tile  dfiiiiDO  run  a  gnat  detl  fMtrr  b?for«  it  Till 
er*  asr  conl.  'Wbca  odm  tha  UghU  arc  iiartcd.  I 
Uubv  ted  Ubw  proper  ipei^,  and  all  ii  right  notO 
IVHp^ntftoataMa^in.  Pltaitc  hit  uliat  ii  urung : 
— Drxaao  TDDta. 

'THt&.i— ItamSKnetUlQKStaeL— ThiiubFcomine 
E<na*aadno>«impoitaii«Taru(>atc-       ' 
H^Aai  the  aetlwdi  adopted  an  not  _ 
fal.    btoOTlinS  I  savi!  an  aoooimt  a 

ha  ibr  n|ilr  I  reteiTed  vai  of  no  rains.    

BrMtartl.  aflar  ftntluT  onuideralltit,  Maibe 
^MHt  baiac  loo  null,  m  the  nraliing  apeed  toi  _ . 
liBBrt^tto  «ala  the  TSTDlTing  MwedDOw).    BuL 
Ab  fi  obIt  a  wutrntMoa,  and  I  alunld  be  rerr  macb 
iftlvaJ  itanrof  oot  w4eDtiflc  elestrkiuia  will  be  kind 
mai^  ID  ine  their  opinion  on  thli  lubjeet.    I  are 
{g^tr  Ta^£inaher  faaa  eaporienced  the  mat  tioahlf 
il  TW  alB  M  a*  a  qaeation  in  the  Honoun  paper  i 
Oct  GniUi  Exam,  in  watch  and  dack-maki —  "- 
1bi«  jsr.-Di^'oih 

'TMOfi.;  —  Telephone    Conneotloiu. 
Aiiaor^WCl  Tmfcndlr  pTc  a  .Vet*h  for  t 
V^fT■^wlrI  -^  CDnntct  thnc  Btalioni  together.  lar,  itatioiu 
4.B.asdC:    iTutUumtoKDrknnieaathej'dain  thi' 


lOd^Ttanil  that  in  modvrn  i-DRiO'?!  thr  ralm  ai 
int'-d  from  the  cflind?r»i  bnt  Icin'lmnke  uutho 
.Din be.  The  mginw  iif  the  Du(i-h Btemiicn,  Pn. 
■.In^:  imd  Fi-trH^m  J/'^rif,  on  the  (lu'A^braamlFlijB) 
lini%  appear  to  he  mudc  thia  way.  liovci-er. — A.  1 


yML!l.-;-BmaBCtoxn  and  O^'  Sie.-Will  Ur. 
aaiOB  be  n  zood  aa  to  t«ll  ua  tb»  diatancc.  pontiiw  angle, 
^ad  aanitiidei  of  the  double  Mar  01'  2ia.  and  it  Iflv! 
Both  m  OB  Ifr.  Cottam'i  ■tar<hnrt.    I  m  both  Willi 
lUifaimT  oa  a  l^ia.  Linacott,  nnd  on  a  With  of  «mi 

'mci. '  -  Vamlahin?  Drawing*.  ~  Can  i 
kod^  rirea  goodmrtlialof  rai-'  '-  --  '--- 
a  dilnraltT  in  keeping  the  coloui..  ..^„  ^^.^...^  .,„.,.,  , 
tffJT  the  lizin?.    Tt  thvre  anything  elae  vhich  fomiHi  u 

;rMC«.:-VentIl»Uon.-C»B  any  iwder  gire  me  the 

K^-,  .-*  -v .  authoj  of  ventilating  a  toom,  "onii' 

iiheat^bj-hut-nterpipcal    Ivant 

.._  ... ^ ^ -,hptw.m, 

■II  Jav. 

:THio.]-W&U'a  BlMchlnir  ProaeM.-I  h.ivf 
DBiB  trying  to  blaadi  lomf  bone-fat  br  the  above  pniupio, 
*  nnng  exwtlr  the  t^me  ^uantiUea  of  Itdphuric  aoid,  bi- 
c^uomate  uf  totaah,  and  aalt,  and  taking  am  on  to  til'' 
tonptntuie  aa  ■pf^fled ;  bnt  I  cumM,  after  the  opentiun 
u  eospleted,  grt  al]  the  waMr  to  leparatc  ftora  fat,  and 
the  lifWM  u  of  a  brjht  ^^o-w  inrtead  of  a  antn  na 
■EatHl.  Perfaapi  ■sat  -J  rxi  kind  Mden  who  hav 
Hhtdthe  i«n^pn>SKViUbe*bleta  put  merfaht.  I 
(UtakeahanffiLlui  -Jm  Ik  and  pnaa  whUt  ont  (if  il , 
bm  it  will  BM  Hpaikit  ^mU  ai  it  iboold  du.— Fit. 
[n41I. 


^li.]-DlTBl 
Bfed  oil  T— AiTCH  J 
[TMia-l-Optlca 


a.— I  «^^  :a  kaor  what  phnnlml 
Kit  liT>n  for  linwtd  oil  rmd  bi.iu|» 

.  lUnalon.  '-3teUa."-CiinnnTiif<Hii 
ID  make  the  illiuion  whleh  liikuiia'n 


ITMU.J—Tiaiia parent  Olook.— Somo  lime  ago  I 
aaT  a  dock  jn  Lcwis'ii  ahc^,  Uanehcater.  t  could  mt' 
nothing  abuot  the  cluck  uolr  a  gl*»i  pUle  with  Ihr'  flgiuva 
on  and  the  haulH.  it  wan  auiwnded  br  two  iiiritu  fimii 
top  of  dooTWM*.  How  was  thia  dock  worVilT  Wrwit.l.iu" 
breleetiiciti-r  An  i'nilanation  will  btmUv  <>1Jig<-,  i»  I 
iBttnd  making  one  if  I  can  Bet  piitlciaiuB.— F,  W,  ». 
..[reileO-LocoinotlTe  Oolotua.-Ti.  11.  Mar.  k. 
May  I  irouUe  yon  onea  morel  I.  What  an-  Uiirboljr 
ooloan  of  tiie  U.N.  uf  Rcotlund  Ity.,  niiifatiind  Ilailwar, 
and  Hull  nod  lliiTvleylUilwiiy!  S.  fifSing-out  euimin 
of  HiKhland,  I£.  and  B.,  and  K.K.  ItiiUway  bH'ix. 
3.  Samea  anil  mimUr  pliilea  of  N.K.U..  N.liit., 
U.N.B.IL,  Hiphl.ind,  uiid  R.  nnd  B.  Hya  ?— Loc^  Nu.  S. 

[T14I6.1-M.8.  and  L.&.— I  ahouM  like  aketch  with 
ebief  dimenaiuia  of  the  nc»  ll.B-  imd  L.K,  aide  Unk>, 
OT4-BTB  claw,  ima.    A  nketcb  of  one  of  the-e  really  lliii.- 

readeia.— Ixwo.  No.  1, 

,J™1T.J-Photoerapliy.— I  hare  a  nuKic-Luiti-tn 
(Hewtoii'ibe.t,j-Mri:kreluT«cnt).  I  want  to  u»e  it  in  the 
oonJng  winter  (or  eliowing  micnjecope  iliilen.  I  havu 
good  ol.jeetive«  htlonging  to  my  micRwoiK,  and  I  under- 
■tand  that  I  «n  make  uie  of  those  withinit  bujing  freah 
onea.  I  ahould  be  ruDt«nt  if  I  could  gets  diao  of  *  orrjiii. 
diameter,  with  a  clear  picture.  WiU  lonie  kind  frinul 
expeneocrd  in  luntnn  matlen  tell  me  it  thIa  can  bedoni', 
nnd  aim  direct  me  how  to  do  it  t  AIm,  will  anyone  iiirc 
w  hiula  iia  t<i  piuntini,->didei-i>hotogmphal    Iliave 


AtiUiim  from  Bornanl  and  I 


willing 


e  taktn  ii 


but  Bhoold  like  more  modets  vnlTe  gear  (the  gear  on  the 


■  well  aa  tha  tAlM  of  tbe  c^db  *  «ani 
a.  Ho  charge  ia  ma  Hi  fir  h^i^h-  ^mt 
"  -    4.  LetGncr  ««g(Ha  a^nr —-^ 


-Loco.' No. 


i.pled  flft.  Bill,  boitie  i>xi«n.  by  JCr.  Kiitln  ? 
Alio,  muld  any  render  aive  too  a  sketch  with  ehirr 
,.___.. ,.-  =  ,.    „p,^  ™gin..-"Juhn 


ait  the  Jol]. 

tun-'being  of"  Se 
[Bittem,  but  tlxei,  the  wire  only  to  revolve.  Wiuld 
in,wneti"m  of  the  armature  be  rtnmgpr.  aa  it  ahoald 
nme  utuDitvd  the  Mmo  ni  the  livlil-nuignelii ;— n.  A 
[72421.1— Aeeomulator.—Cnuld  Str.  Bnttnne  or 
liner  render  infonn  me  luiw  to  connvtl  a  pmatl  dym 

:o  an  accumuhilor  whieb  I  have  mule  nijnnlf ,  uwl  wl 

»naii49  often  plain  lead  pktiii.  Tin.  by  4in.t  TbiHae- 
!umnlatnr  will  tratk  Weil  nnm  ballerin ;  but  when  I  »n- 
'     '  it-wouad  dyan 


iild  tbe  abOTe-nii-nliiini4  pliit« 
ne  liow  til  ratk*  a  aimple  ac- 

cnmuinior  ii  iiim  one  will   nut  vork   with  dynamo  I 

llynjiiHO  in  guod  working  oidt-r.- n.  A. 
r7ili.V]-Phonoffrapli.  — Will   "Cave   Pininrmd" 

obliiie  liy  Kiving  the  varioiu  m<nliflQiliun'>  in  Ih"  litest 

[Tilie.l  Autumn  Leavea- -Would  any.™.>  kio.lly 
irin"r''di™niti.miiT^^l!'AiIl'!'~'""  ""'""" 

'7(l-.>!.]-Blootrioal.-T..  Jin.  H,iTrnsv.-I  winlto 
wi>rkiill-vultdyiiiuno»in--l>'i-ih<-inotnr.  Whalbiil.ry 
lniWiT  will  it  lake,  nn<l  how  e:in  I  luikv  u  *n«iUve 
governor  fur  the  iilaiTi' I  -J.  W.  W. 

[ii»i.1-BoakUndlnir.  "(Whl  " I'mpifa-nl  B<iok- 
iitudiT"  dnwrilHi  anni.-Hmi.Ivrni-'liio'l  of  .■iTIinEchuoke 
liian  1>y  marhtncl    I  would  ikiI  r.~|!i;n<ii  liiuhi-hiMllniidi, 


I)  what  la  Ihe'tiNi.'l  w\4ubi  an"an 
lo  wurk  an  el.v(n.iB..1iH-  of  ia.l>. 

!  -anrlow  Lene. --r.iuld  any 


3i.]-Xodtil  Pnmn-  — Mr.  A.  ?.  I^h.ike«pear 
.„-  »wiitin  (ni.'ii'l,  ingu  11)  tliat'morlel  f'lrc^pnmpn  ean  be 
wrkiilliyadiinki'yeogtnc  wilhont  a  dyirhevl.  Wdi  he 
liivIlT  diiicribi'  thi'  Inrf  fonn  eitlii^  m  a  nuyM  or  n  mim; 


rT«»a.]  -PhotOBraplt  I>«Il«.-Wa<ild  Mr.  B«ttnn« 
tnaly  iaform  ibk  why  llmlib'ii  landw^ipo  leu  han  a  i4iding 
ihebfnintt  Ineminiell  i<  tn^ill.iHlhediHtaneeofth.^ 
{:iphni|Rii  tmm  tlw  h^ivi  to  K'  varied  l  hut  what  H  tlie 


iliiy  iif  thia  in  pmctiei.' .'    An 


t1tvu.\  -Strlnsred  Ineirumente.-l  boa  to  th:>iik 
Mr.  TihiHirillii  tor  liii  lull  au.)  veiy  explicit  reply 
(T«lii;i).  It  n-uuld  Iw  of  vTiniC  inl'^piit  to  mnaicjl 
with 


. . would 

upon  iiltingiil  inaf  ruineal -.  I  flid  i 
get  Tvliiibla  informiilion  even  :imoa 
inieiRni  opm  the  liillnving  noint". 

jugh ta niiiny  nue*  p+ainlnB  their  pi.- 

ri9iMtha(en«on:diitrjinnr  tin  inrtrumeiit,  loR  afbxa 
certain  tlnM  their  cnfalHty  o(  iiaeltin^  WHind  libration. 
Ilier  are  tiiefi  laid  tvi>hniwllr  to  hnve  peridtcd.  What 
U  tho  eaive  uf  tliK  and  can  it  be  di^nyed  or  preTent«l  T 
The  «ln>  euveriim  uf  llic  C  anil  U  itrinja  of  vuilonccIln~ 
Iwoomp  luuae  after  a  varying  perHkl  of  wie.  Mmuo  pro- 
fiwrioiulBlunadviaatLeinroruiltiiinvTeDtlliif.  hut  in 
out  (ig^n,  and  the  mult  i> 


«  of  the  last 


[71fM.1-Black  GlBEe— T..  "I-utteiit  Tarn."— 1 
ivi'  a  recipe  for  the  above,  and  ainoDB  the  iD^rcJientu 
T..hUckinanganMe,  tinliire  (in,  Md  Wiick  mumenera. 

s:  ?""""-■"  ""■■'"'" 

[7it!0.]-8tlii»  of  Waap.-WiU 


sling  m."«i^Viiiro 

.md  then  repleniiil 


._ _„  .   Hid  to  brpak  In  th 

ifter  Iwving  rtong!    II  *.,  d. 


U.  Bolt.  (We  have  not  expreacd  u^  ;^e.3 
"tiealmentnf  bands"  and  you  dos:c  a-ie^iJ  - 
on  which  the  ^'paragraph'*  appearf-l.   Tt*  e\a 

the  back  volunUH.  It  liaa  been  (n-;£f=-'£i: 
thuae  who  nndentaad  leather  bfi:^  wn^  b  . 
for  driviut  machinery,  clean  then  refzlir>  wzr 
water,  eoda,  and  aoan,  and  whibt  wee  &i*  Uct 
niMiir.oll,  or  wluit  la  known  ta  the  e^3=f  i 
oU.  Bee  p.  Ma,  Auf .  tt,  for  inatasse.  Sne  ^ 
turn  of  tieucle,  roam,  aiid  ■nndry  (KAb  "^  ■*■ 
a  band  rtipi— prcminuog  yon  mean  a  leac^n-'^^ 
,'ident  that  It  in  not  pmperiy  adjOftc^  <r  srr 


.J  back  numben,  and  the  parta  of  t!ie  ^yl±.  ivn 
hnve  been  deaciibed  teeently.l— J.  Tttt.  S 
reeolleelioD  at  whiit  yoii  moan.  Give  ^  kelt 
the  dite  ud  wo  may  be  able  to  Bai.  tz.  -  ■• 
(The  milk  i>  hcitod  in  a  Tocuum  pan.  anl  :a!  r^ 
Bugar  ia  adiTflJ     T^  -. 


whether  ai 

aliLwyer.  Yua  idiuuld  have  "prolectAi"  rrj: 
tion  flril.  rmhubly  no  mply  haa  been  r«-  = : 
Oai.is.  (It  you  mean  Dick'a  "Celertii;  5,-: 
tMlHn  ia  the  piiUiaher;  bnt  aak  Mr.  V-^f-  ' 
aelh'r.  I^KX-atrect, Strand, W.r.)-J,>irT  U  i.  - 
"UintftoOicTcapnndeDta"  above.  TbtzTtrL^ 
wiix  illoatrated  in  So.  ia7fl.)~Ei»vAE::  °.  ". 
(Why  nut  Due  |<aiilv.  it  yon  don't  like  gum :  — ;.  ■ 
■eoi'iiiT.  (Wliy  not  look  thniu;^  indiees;  ?^' 
the  work  ivferreJ  lo  will  be  repnttlifhrd  *i  .-:. 
Bhaiis  FiaiKuaa.  (We  realty  mnnot  4r  ■:>: 
fnim  your  diwriplion  ;  perhapt  not  cren  if  •-  ■.( 
The  auhjcet  ia  of  little  inteteat  to  rcaJ^:>.  — 
Hi.i.-kwii.i.  [The  nip.T  will  bo  pubh<hT.:  i 
I'oiirmi  iu  Ihv  Ileiort  of  tlie  Britiah  Awiiit?: 
]iiTli!ipa  the  Seiieiary  can  let  yoo  hii-.  i 
now.)  — Ah  iNuriRKR.  (Better  get  the  IU: 
Diroetoryi  but  la  to  the  drawing  yea  ' 
look  fur  them  in  tho  tcohnical  papoi  ]-C 
iiKKH.  (i^T  any  of  the  textbooka,  or  refer  u 
TuhimiiL  Medila  c«n  be  "welded"  by  the  can 
but  a«  tn  kw^ng  up  bodily  heat  by  measi  of 
wires  in  grina-nti,  that  1*  eilremelT  donbUaLW 
l^is.  (ff«  cannot  repeat  diiectiona  for  grinJis: 
poliabing  ipivuhi  everv  week.  Mr,  Waapell'"  It 
r-immeneed  In  Vol.  XXXIII.  and  extended  t< 
XLIV.  They  iraetimlly  enhauatod  the  mV;?. 
W.  a.  T.  iTbn  ipieiv  baa  bean  freqaently  an«n 
Togvtiidof  llieanalliwlanta  pot  chlondr  oi :.: 
carbolic  aeij  in  tlieir  hauntB.]-CaBErPL.  ,l>i 
iindentaikd  what  yon  mean  by  ipiral  apringa  far  itc:! 
teeth.  1—IinnaK.  (DiBi:Taniii  ef  tha  L.  and  N.W.. 
lonnda  tn  Xoa,  IIM  and  l*>7.  ud  In  other  ma] 
Aa  to  the  other  engine,  the  aam'.^  typo  haa  b-en  : 
tratcd,  it  nut  tha  hiromativo  aaaiM.]— W.  Fi:-^ 
(I-hiaae  we  indieea.  Iteter  to  Uut  publiabed  lul  ■ 
or  refer  lo  one  ut  the  little  iBaniiafa  on  ecrev-oa:!: 
— W.  U.  ]lttH)i4.  (We  do  not  know  how  many 
motivea  and  atationary  aleam-englaeii  theie  ar 
Ureat  BriUiin  iind  Ireland. )-A.^.  T.  'r*-. 
]a.  3d.  Kepent  niimbon  when  or  *  ' 
siixjLTK.BmKx.    (Inty:     ' 
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BOTANY  70R  STTrSEJrTB. 
Bmuxs   Ateuno,  D^.  Loud.,   Fellow  •! 
UniT.  OolL,  LoDd. 

ENATION.— nwallel-TOined,  Fia.  292. 
The  left-hand  is  a  reed,  the  righi-luuid 
It  of  the  Yallej  leaf. 
eticiilate.  Fig.  293.  The  left  -  hand 
li-nerred  or  feather- Teiced  (elm),  the 
t-hand  palmi  -  nerved  or  palmataly- 
ed  (maple), 
lape.    Needle-ehaped    oi  acicoJar,  Fig. 


Margin.  Ihitire,  Fig.  322,  a  (eyringa) 
crenate  b  (gnmnd-ivy) ;  dentate  c  (cork. 
oak);  eeirate  d  (berberry) ;  doubly  -  serrate  i 
(birch),  and  293  (elm). 

Finnatfid  a.  Fig.  290  (oak) ;  pinna- 
tiaect  and  ruminate  A  (dandelion) ;  pumati. 
partite  c  Tpotato);  three-lobed  d  (anemone) ; 
fiTe-lobed  «  (Bycamoie);  palmabely-lobed/ 
(bntteroap). 

Apex.  Bounded  h ;  obtuse  c ;  acuminate 
d;    acute  a;   emarginate  h — all  Fig.  28S. 

Tendrils  and  epi&ee  hare  been  explained. 
The  only  other  special  modification  of  the 
leaf  colling  fot  comment  here  ia  the  phyl- 
lode.  This  is  a  leaf -like  petiole  Teaemobng 
a  lamina  (Fig.  294),  bat(l)paTallel-Teinea, 
although  occurring  in  a  Dicotyledonous 
plant,  such  BS  the  Acaoia  [Leguminosaej  ; 
(2)  presenting  ita  edges,  not  its  face,  to 
earth  and    b^  ;    (3)   uniform  in  structure 


matogen  only  at  first ;  later  plerome.  l^iese 
merinem  regions  undergo  toe  eame  tranS' 
formations  into  tissnee  as  in  the  stem. 


'^^^9.V.. 


3tioIe   in   transverse   section  shows 
i  outside,  a  mass  ofj^paiendiyma 


T'ilj.zqS'. 


a  (pine) — aticvlut,  a  strong  biisUe; 
IT  6  (yew) ;  lanceolate  c  (willow) ;  ob- 
;  d  (ecuble  chestnut) ;  elliptical  e  (bird- 

2):  oral  /  (nettle),  and  g  (beech); 
id  h  (aspen) ;  ovate.  Fig.  286  a 
ny),  wedge-shaped  b  {cowslip) ;  spathn- 
■  c  (daisy) ;  oordato  d  (lime) ;  renif  orm 
lolet);  sagittate/ (convolvulus)  ;  hastete 
lock) ;  ohootdate  A  (wood  sorrel). 
01..  I.IZ.-IIC  1881. 


histelogically,  and  not  presenting  the  differ- 
entiation of  structure  that  the  lamina  does 
(4)    often    carrying     the    lamina 


the 


Hiitology.  —  Leaves    arise    laterally    and 

within  the  apex  by  cell-division  of  a  group 

of  oells.   They^ariSe  acropetally,  the  Tounger 

nearer  the  ^pex  of  the  stem  or  branck.    The 

'  group  of  cells  presents  periblem  and  der- 


within,  travereod  by  parallel  fibro-vascular 
bundles  arranged  semiciicularly. 

The  lamina  histology  will  be  understood 
by  reference  to  Fig.  295.  This,  copied  from 
Howes'  "Atlas  of  Biology,"  represents  a 
transverse  vertical  section  across  a  mataie 
bean-leaf,  ep  is  epidermis,  trith  trichomes 
fc,and  glands  g,  and  stomata*;  ep'istbe 
hypoderma  or  snb-epidermis  of  cartilaginous 
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oella,  thickened  at  the  points  of  contAot  of 
their  walls.  This  is  ooUenchj^na.  coXXa 
(kolla),  ^Ine.  Betmen  the  upper  Mid  Imrer 
epidennis  is  puenchjms  (meBophrll),  tra- 
versed by  fibro-TosoalKT  bundles,  toe  veins. 
The  upper  parenchyma,  pi,  is  of  closely- 
packed  oblong  cells,  and  is  called  palisade 
parenchyma.  To  tite  close  packing  of  its 
cells,  containing  chlorophyll,  is  due  the 
deeper  n«en  colour  of  the  upper  face  of  the 
leaf.  'Die  lower  parenchyma  is  of  stellate 
cells,  or  spongy,  with  many  intercellular 
spaces  related  to  the  many  stomata  of  the 
lower  epidermis.    Between  the  palisade  and 


spongy  parenchyma  is  a  layer  of  rounded 
cells.  La  the  veins  are  seen  ^lem,  zy, 
above,  and  phloem,  p  A,  below.  ^Hkese  rela- 
tive positions  are  in  consequence  of  the 
relative  positionB  of  xylem  (within)  and 
phloem  (withont)  in  the  stem. 

The  histology  of  the  vagina  is  the  same  as 
that  of  the  lunina. 

Fhyiioloffg.—tha  funcstiona  of  the  leaves 
are  (i.)  abaorption  of  liquids ;  (ii.)  transpira- 
tion ;  (iii.)  respiration ;  (iv.)  assimilation ; 
{v. J  metastasis;   (vi.)  movement. 

(i.)  Absorptian. — The  root,  as  we  have 
.seen,  abeorhsliquids  from  the  soil.  The  leaves, 
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(iii.)  Bespiratian.— The  breathing  of  plante 

effected  by  the  sorface  ol  the  stem  and 
the  leaves,  and  especially  by  the  surface  of 
the  latter.  Just  as  in  animals,  the  work  of 
the  living  plant  involves  decay  or  combustion 
"-  bnrmng  of  its  tissues.     And  burning  is 

ion  with  oxygen.  Oxygen  must,  therefore, 
be  taken  into  the  plant.  The  two  chief 
elements  in  plant  tiSHues  are  carbon  and 
hydrogen.  The  products  of  their  combus- 
tion—carbon dioxide  (CO^  and  steam  (U.O] 
— must  be  got  rid  of.  This  taking  in  of 
oxygen  and  giving  out  of  the  gaseous  pro- 
duct of  oxidation  is  respiration. 

The  gases  going  to  and  from  the  various 
parts  of  the  various  active  tissues  go  partly 
by  diflusion  in  the  water  saturating  the  cell- 
walls,  partly  through  the  vessels  and  inter- 
cellular spaces ;  but  the  actual  taking  in  of 


carbon  dioxide  from  the  air ;  the< 
breathe  the  air.  The  two  processes  m 
considered     together.      (I)  In     breii 

Slants  take  in  oxygen,  and  give  out  • 
ioxide.  This  process  goes  on  com 
day  and  night,  in  sunlight  and  in  dai 
(2)  In  fee£ng,  plants  takein  carbon  d. 
fix  the  carbon,  and  give  out  oxvgen. 
process  eses  on  intermittently,  ny  d: 
Dv  night;  in  sunlight,  not  in  dai 
Henoe  plants  are  both  takmg  in  oxy? 
giving  it  ont;  are  both  taking  in  < 
dioxide  and  giving  it  out.  The.  great 
tion  is — whi3i  of  these  two  processes 
more  extensive  ?  The  answer  to  this  i 
the  feeding  process  is  much  the  mt 
tensive,  finily,  it  only  goes  on  in  th 
hght;  but  plants  feed  far  more  tha. 
breathe ;  therefore  the  feeding  process 
the  breathing  prooese;  so  that  mucl 
carbon  dioxide  la  taken  in,  and  mucl 
oxygen  is  given  out ;  and  the  total  ct 
green  plants  is  to  remove  carbon  i 
(rom,  and  to  supply  oxygen  to,  the  a 


and  indeed  all  green  parts,  absorb  water,  to 
some  extent,  from  the  air,  but  not  to  any 
great  extent.  Their  chief  functions  in  the 
way  of  taking  in  from  the  air  concern  the 
gases  thoy  take  in  during  the  two  processes 
of  assimilation  and  respiration. 

(ii.)  Transpiration,  or  the  giving  on' 
water-vapour.  The  surface  of  the  plant 
posed  to  the  air  is  the  great  agent  in  this 
process,  and  the  surface  of  the  leaves 
does  most  of  the  work.  The  stomata  may 
take  some  part.  The  amount  of  transjiira- 
tion  will  depend  upon  the  amount  of  liquid 
taken  in  by  the  roots,  the  quantity  of  water 
in  the  plant -tisBues,  the  condition  of  the  sur- 
rounding ail  as  to  dryness  or  moisture,  the 
amount  of  surface  exposed,  the  texture  of 
tUo  leaves,  the  nature  of  the  epidermis,  the 
temperature,  the  light. 

Only  the  lastof  these  need  detain  us.  The 
bearing  of  all  the  rest  id  obvious.  The  rays 
of  the  oLue  end  of  the  spectrum  are  the  active 
agents  in  exciting  transpiration,  not  those  of 
**^  rellow  and  red  region. 


Ttf.  300. 


oxygen  and  the  actual  giving  out  of  carbon 
dioxide  are  by  the  plant  surface. 

(iv.)  Assimilation  or  Feeding. — But  the 
leaves  and  green  parts  generaUy  also  feed. 
And  they  feed  on  uie  gas  carbon  dioxide  for 
the  most  port ;  although  they  may  also  take 
in  aa  food-stufls  a  httle  ammonia  (H.N). 
This  very  important  and  distinctive  fumotion 
of  the  l^ves  is  effected  by  the  palisade 
parenchyma,  and  needs  the  presence  of 
chlorophvll  and  of  the  yellow,  not  the  blue, 
layB  of  the  Hpectrum. 

The  carbon  dioxide  (CO,)  thus  taken  in  as 
a  food  stuff  is  actually  decomposed  in  the 
chlorophyll-bearing  palisadecells;  its  carbon 
is  retained,  and  helpa  to  build  up  the  plant 
tisBues,  and  its  oxygen  is  given  out  into  the 
air.  This  is  the  process  of  fixation  of  carbon 
or  of  deoxidatien. 

Thus  the  effect  of  plants 
fold,  and  as  a  point  of  very  great  moment 
comes  under  notice  here,  I  repeat  briefly  the 
es»mtial  facta  to  be  remembered  in  connection 
with  respiration  in  plants  and  animals, 
living  being  is  at  work.    Work  moans  woate. 


as  it  works,  wastes,  decays,  is  burning,  and 
forming,  as  results  of  ita  oxidation,  oarboo 
dioxide  and  steam.  These  are  to  be  got  rid 
T,  and  this  getting  rid  of  the  gaseous  pro- 


plants.     But  the  effect  of  plants  upon  the  air 
iB  two-fold.    They  take  food  in  the  shape  of 
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will  be  understood  now  why  a  green 
apparently  only  gives  oxygen  to  the  a 
the  daytime  it  gives  carbon  dioxide, 
takes  carbon  dioxide  away.  The 
process  is  a  respiratory ;  the  latter,  a 
tive  one ;  but  the  latter  is  very  muc 
extensive  than  the  former.  Hence, 
work  well  side  by  side  with  animole 
main  effect  on  the  air  is  to  receive  o 
and  replace  it  by  carbon  dioxide.  A 
blending  of  the  two  forms  is  essen 
the  good  lite  of  both. 

(v.)  MetastaaiB,  or  metabolism.  c>t 
Cmotaatasia),  ot  iti-r-i^oXt  (metabole),  ac 
After  food  has  been  taken  in  by  the 
of  feeding,  and  oxygen  by  the  pro 
respiration,  the  changes  wrought  upo 
substajicea  in  the  building  them  up  ii 
coustituentd  of  tho  plant  and  all  the  ■ 
after  changes  those  plant -constituents 
go,  are  called  metastasis. 

The  substances,  such  as  cellulose, 
protuids.  that  are  to  build  up  plant  sin 
aro  plastic  aubstancBS.    Those,  such  n 
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tliat  are  not  used  in  growth,  but  generally 
got  rid  of,  are  degradation  prodiicts. 

Summing  up  and  oomparing  the  two  pro- 
cesses of  feeding  -and  chiuiKing,  the  orgsne 
that  tuke  in  the  food  are  the  roots  and  the 
green  partfl.  Prom  the  soil  the  roots  absorb 
water  with  salts  in  solution.  Ifauy  of  these 
salta  ore  nitrates,  and  many  are  ammonium 
salts.  Ammonium  has  for  symbol,  HiN. 
Uenco  the  roots  may  be  regarded  as  the 
organs  that  take  in  the  nitrogenous  purls  of 
the  food,  for  experiments,  notablr  tnose  of 
Lawes,  Qilbert,  and  Pugb,  have  enown  that 
nitrogen,  as  nitroKen,  is  not  taken  in  from 
the  air  as  a  food-stuS  by  plants.  On  the 
other  hand,  the  green  parte  take  in  food  from 
the  air,  and  the  chief  material  thus  ineested 
is  carbon  dioxide.  Of  this  the  corSon  is 
fixed  and  the  oxygen  given  out.  Henoe  the 
roots  take  in  the  nitrogen- containing  food- 
etuSs,  and  the  leaves  especially  take 
in  the  carbon  -  containing  food  -  stuff. 
From  the  roots  the  former  must  move 
up  until  they  meet  the  latter  coming 
down  from  the  green  parts.  When  the  two 
aets  of  food-stuSs  meet,  the  manufacture  of 


exhibit    periodic     moremects,    also    non- 
periodio  movements,  when  they  are  stimu- 
lated by  contact  or  strong  light. 
A  familiar  case  of  periodio  movement  ii 


seen  in  the  leaves  of  the  Telegraph  plant 
[Leguminoste],    Fig.    296.    The    fef 


left-hand 
'hgaio  is  of  the  leavea  in  the  day ;  the  right- 
hand  of  them  in  the  night. 

The  sensitive  plant  [LeguminoBEe],  Fig. 
.  IT,  is  the  stock  example  of  a  plant  whose 
leaflets  fall  after  contact  with  some  other 
body,  or  under  increased  light.  Ail  these 
movements  appear  to  be  due  to  cither  (a) 
increased  cell-turgeecence  and  more  growth 
en  one  side  of  a  petiole  or  petiolulo,  or  (b) 
increased  cell-turgescence,  more  growth  on 
one  side  of  a  special,  colourless  mass  of 
cells,  Uie  pulvinue  (a  cushion)  at  the  base  of 
petiole  or  petiolule. 

{To  bt  eonUnued.) 


UOSEL      LOCOHOTITE  -  UAEIHO.- 
IZ. 

I  WISH  it  were  poasiUe  to  simplify  the  boiler 
work  to  Che  some  extent  that  we  are  able  to 
aimplify  the  mechanism  of  the  eagiue.  But  in  a 
fuei-bDmina;  loco,  we  must  have  fire-box,  tubei, 
and  smoke-box,  and  therefore  cannot  contrive 
vith  test  than  a  certain  number  of  pUtea  which 
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thoee  import«nt  plant- structures  that  con- 
tain carbon,  hydrogen,  oxyg?n,  nitrogen, 
must  occur,  and  from  the  place  where  this 
manofacture  occurs,  dlBusion  of  these  eub- 
tUocee  to  other  parts  of  the  plant  must 
follow.  There  are  no  openings  for  the 
intsking  of  food  is  either  roots,  or  leaves,  or 
■terns.  All  is  done  by  the  general  surface. 
This  taking  in  of  food  is  Assimilation 
{ad,  to ;  timilu,  like).  And  to  the  various 
Mceases  whereby  the  first  materials  thus 
Igrmed  are  changed  into  the  many  things 
iut  are  manufactured  out  of  them,  the 
ItDBial  name  of  Uetastaus,  or  change,  is 
pna.  Ckintrasting  the  two  processes,  we 
bthat— 
Aaimilation  takes  place  in  parts  contain- 


:  lie  obloro[>byl). 
Matastasia  take 


takes  place  in  all  parts. 

Aanmilatioii  needs  light. 

Metastasis  does  not. 

Avimilation  liberates  oxygen. 

Metastasis  uses  up  oxygen. 

Asnmilation  increases  the  plant's  weight. 
'  Metaetaaia  diminishes  the  plant's  weight, 
[or  in  the  transformation  changes  work  is 
king  done  and  waste  must  ensue. 

(n.)  Movements.  Leaves  are  generally 
BsgativelT  geotropic,  and  poaitiTely  helio- 
bi^ae.  Some  ol  them  also  when  modified 
into  tendrils  perform  Uke  movements  already 
dewribed  ana  explained  in  connection  will 
item  tendrils. 

But,  IntQwr,  1^  leaves  of  certain  plants 


Beginning  with  the  barrel  A  [Figs.  38  and  39), 
lis  measures  4in.  in  diameter  inuae,  and  Khonld 
_B  of  18  or  19  gauge.  It  may  be  prepared  from 
sheet-matal  rolled  or  banimered  ronnd,  and 
riveted,  or  a  piece  of  brazed  tube  will  do  joet  as 
"   provided  the  hrued  joint  is  perfect.    As  a 

■  of  this  kind  should  be  tested  nndar  water- 

preBsnre   before  getting  np  steam,  tha«  is  no 
objection  to  using  brazed  tube,  became  if  faulty. 


SECTION  T^M-  SMOKE  BOX 

FIG  38 

have  to  he  bent,  flanged,  and  riveted.  But  there 
are  some  details  and  Bttinga  inserted  in  the  last 
loco,  which  are  simplified  here. 

Fig.  3R  shows  the  boiler  in  various  sections, 
Fig.  39  gives  an  outside  longntudinal  elevution, 
to  assist  m  the  understanding  of  the  rolations  of 
tha various  plates,  and  Figs.  JD.4H  give  details 
of  the  separate  plates  of  which  it  Is  composed. 
There  are  nine  fire  tubes,  and  coal  or  charcoal 
will  be  burnt  in  the  fire-box,  which  is  made 
deeper  than  required  by  exact  scale,  in  order 
that  there  shall  be  sufficient  lUplh  for  the  fuel  to 
bom  freely — the  area  of  the  grata  being  ii 
veniently  small.  Tbereis  no  brick  arch,  ai 
roof  stays. 


3ECTION  o-.rDUND  THING 

the  water-pressure  will  find  it  out.  Its  cn- 
ployment  will  gave  the  trouble  of  making  a  row 
of  rivets  and  caulking. 

If  riveted,  the  sheet  for  the  barrel  will  measure 
13in.  by  10in.,anda  single  lap  joint  with  a  single 
rew  of  rivets  spaced  at  about  ^in.  centres  will  be 
good  enough  in  so  small  a  berrel. 

The  sheets  (or  the  outer  and  inner  fire-boxes 
are  as  follows;— In  Figs.  38  and  39,  B  is  the 
back  plate.  It  is  cut  frem  sheet  of  So.  19  eauge 
to  the  sizes  given  in  Fig.  40.  An  oval  hole,  A, 
is  cut  for  the  fire-door;  a  Jin.  bole,  B.  drilled 
for  the  stuffing-box  of  the  regulator  handle,  aud 
two  Jin.  holes,  C,  C,  for  stay-bolla.  All  the 
edges,  excepting  the  bottom  one,  are  hammered 
round  to  form  a  |in.  flange  for  riveting. 

C,  in  Figs.  38  and  39,  is  the  throat  plate,  of 
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It  gaiiK*i  cnt  to  the  outlins  in  Fig. 
flaa^cd  ^  c  in  one  direction,  and  M 
VKwdte  direction  (Fi^.  38,  39,  41.) 

D  {Fig*.  38,  30]  a  the  Bftddle  (heat  of  20  gaan, 
□at  t«  the  oatline  of  Fig.  42,  witli  IJiii.  hole  for 
d«Be,  and  bent  and  rivetad  to  B  and  C. 

The  inner  fire-boi  coiuittt  of  the  tnbe-pkte, 

B  (ikown  in  Fig.    38   and  in  Fig.  43),  of  13 

gMlge,  with  Ain.  holes  drilled  in  pomtiona  given, 

vid  Banged  over  fin.  for  the  riveti.    The  fire- 

oUte  F  (Figs.  38  and  41)  is  of  dmilar  use 

Hp«,  bat  5  19  gauge,  and  bu  an  otbI  hole 

ootnspond  with  tha  hole  in  t^-  "'*'- 


Fig,  40,  and  ii  also  flanged.  The  saddle  plat«,  Q 
(Figs.  38  and  4SJ,  of  13  gauge,  it  tireted  to  £ 
andF.  Note  that  this  plate  is  made  ezceptioaallj 
thick,  to  aave  the  necesaitj  of  stiSening  its  crown 
with  girder  stays,  which  are  troubleaome  in  a 
■mall  model,  acd  to  lessen  the  number  of  rivet 
stays,  e,  e,  Ld  the  sided. 

At  the  nnoks'boi  end  there  are  the  front  tabe 
pkte    n  (Figs.   38,  39,    and    Fig.   46),   of  13 

Sage,  and  flanged  down  as  for  as  the  top  of  the 
ime  plates  of  the  eagiiie,  and  having  Ain. 
holes  drilled  for  the  tubes  in  the  positions  shown. 
A  gin.  hole  ii  diillod  at  A  for  the  regnlatoi.pipe, 


steam-cheats  will  pass  into  Ouix  ituffing-bosa 
the  ends  of  the  stoffi^-boxw  abatting  agUB 
the  inside  of  the  pUte  E. 

The  front  tmoke-box  sheet,  I,  of  IB  or  1 
gaage  (Figs.  38,  3S,  and  47},  is  fiangad  m  if 
as  the  frame  plates,  and  has  a  2iln.  hole  cut  t 
the  smoke- box  door.  TherecuMns  cntat  AAai 
to  dear  the  front  covers  of  ths  orlindeia,  whid 
as  will  be  Been  on  refer«nc«  to  Fig.  25,  p.  S9 
pass  within  the  frame -pktes- 

The  smoke- box  sheet  K,  of  30  gang*  (Figa.  t 
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nrettd  to  H  and 

SHnafnlldetoilt  of  boiler -mokine . 
ToL  L.  pp.  292,  356,  and  398,  &ad  mj  iramarks 
Aanon  will  now  thersf  ore  be  vety  brief. 

Ci^pet  ii  tltft  boat  material  to  me  in  thii  can, 
Umm  it  if  ttOM  eaailj  flanged  and  leu  liable 
fe  kcMDO  encbed  tun  iron.  I  should  use 
(VMT  tiuoiwluink  The  bsading  and  flanving 
vnlbe  b«rt  done  ovai  blocki  of  hard  wood,  or 
flwipecial  caetingt  made  for  the  purpose. 

IV  lequeDM  of  the  work   shinild   be  a 


Ake  the  bunl  A  Bmt.    If  m 


le  of  a  piece  of 


•id  toined  CTlindricttl  to  the  diam( 

iMt,  and  cut  toe  barrel  ends  square  to  a  length 
tflAa.,  and  strike  two  lines  round  Ain-  from 
ftatndiforthe  rlTst  centre*.  If  niade  of  sheet 
Wget  or  brBM,  njlt  if  ponible,  and  if  not, 
Mnmer  the  sheet  into  a  cylindrical  form,  and 
lint  it,  pitching  the  rireti  at  about  fin.  centrea, 
ttdpUcing  the  soam  uppermost  when  fixing  in 

h  Mtnal  boileis,  and  in  the  prerioiu  model, 
BtlMiTel  is  attached  to  the  front  tube  plate  H 
•i&  an  external  angle  iron  ring.  In  tMs  case, 
*  Matsr  knd  nupler  method  is  to  cast  an  internal 
<hg,  l^  of  pho^oT  bronie.  The  ring  should 
infeily  be  turned  and  faced.  If  the  barrel  is 
mwsd,  ths  inner  coniei  of  the  plate  at  the  seam 
■vt  be  thinned  down  where  ue  ring  comes  in 
:     (OBtaet  with  it. 

I        The  ring  will  flrrt  be  riveted  to  the  barrel  A— 

I     J*  ■**7  t*Ui  the  end  being  open,  and  ntot  the 

■It  (ace  of  the  ring  to  the  front  tabe  plate  H, 

I     Mtirati  being  turned  orei  on  the  front  tA  the 

W(L  and  a  dnUy  inched  in  the  rice  to  snpport 

Ot  nnt  bewli  wi&in  the  bamL 

Kail,  againit  the  flange  of  the  tnbe  plate  H 
nQ  be  nretod  tbe  &ie-box  sheet  K,  and  thai  to 
lUi  the  flra-box  plate  I,  the  riTete  being  ham- 
■Hld  orar  npm  the  ontside,  and  a  straight 
Mr.  and  a  b«it  ddlT,  or  else  a  holding-ap 
taainer,  aoocn&w  to  t£a  podtion  of  the  rivets. 
Wag  hdd  ■gnut  tha  hea^ 

At  the  Urc-boz  end  take  tlie  throat-plate  O 
n.    Rnge  the  put  «,  to  embrace  the  buiel, 


and  the  put  <f  in  the  opposite  direction  to  fall 
within  Uie  arched  sheet  D.  Thin  the  comers 
'  down  at  t  by  hammering.  Rivet  the  curved 
flange  e  at  once  to  the  barrel,  taking  care  that  the 
bottom  end  of  the  sheet  is  parallel  with  the 
smoke-boi  plates.  Then  the  arched  sheet  D 
will  be  fitted  and  riveted  both  to  the  barrel  and 
to  the  throat-plate.  Afterwards  the  fire-dooi 
plate  B  will  be  slid  within  the  arched  sheet  D  and 

The  three  plates,  E^  F,  G,  that  form  the 
inner  fire-box  are  now  nveted  together  free  from 
winding,  and  are  ready  for  insertion  within  the 
outer  fire-box.     There  are  foor  means  of  attach- 


and  jr.  The  foundation  ring  M  is  made 
wrooght  iron.  But  it  can  be  made  in  malleable 
cast  iron,  or  ingnn-melalif  welding'presentsany 
difScultv.  The  same  remark  applies  to  the 
elliptical  flre-hole  ring  N.  Ths  nvets  A  that 
nnite  the  inner  and  ooter  fire-boxes  post  thtoogh 
these  rings.  If  the  rings  ore  prepared  to  corMCt 
dimensions,  and  if  the  sheets  in  the  fire-boxee 
are  cut  and  put  together  truly,  with  the  bottom 
edges  flash,  then  the  water  spaces  on  opposite 
sides  will  1m  equal,  as  they  ehould  be.  After- 
wards the  rivet-stays  e,  g,  wUl  be  ^inserted,  and 
tuned  over  on  the  ootidde. 

Observe  that  I  show  no  countersunk  rivets 
anywhere.  It  is  safer  in  such  thin  sheets  to  use 
lap  heads. 

The  tnbeaO,  of  brass,  will  he  inserted  through 

the  imoke-box  door,  and  emnded  and  beaded 

r  in  the  fire-boi,  according  to  instmctiona 

implete  the 
oiler  proper. 

No  model  looomotire  boiler  shoold  be  without 
dome,  becaose  witbont  it  the  steam  will  enter 
the  regulator  pipe  so  nearly  on  a  level  with  the 
water  that  it  will  become  very  highly  charged 
with  mmitDre.  Yet  a  properly  constructed  dome 
is  a  troubleacnne  thing  to  make.  One  mode  of 
sheet  copper  is  shown  in  VoL  L.  p.  33S,  and  a 


constmct  patterns  and  core-boxes,  I 
soggast  the  dome  Q  in  Figs.  38,  39,  made  of 
tough  gun-metaL  The  body  is  provided  with 
two  fla^ea,  an  extamal  one,  j,  to  screw  to  the 


I  boiler,  and  an  internal  one,  k,  to  receive  the  crawn 

I  R,  the  crown  being  necessarilv  made  to  unscrew 
for  the  purpose  of  getting  at  toe  regulator. 

The  body  of  the  dome  will  be  cored  out,  the 
thickness,  A,  beinr  too  slight  to  peimit  of 
making  the  pattern  like  the  casting.  The  cover 
R  will  he  made  just  like  its  casting. 

The  saddle  flange>  will  be  filed  and  fitted  with 
red  lead  to  the  boiler,  and  screwed  to  it  with 
cheese-headed  or  button-headed  screws,  a  film 
of  red  lead  being  interposed.  Unless  the  fit  ii 
very  good  a  ring  of  wire  gauze,  or  of  Ameriau 
cloUi  smeared  with  red  lead,  will  make  a  steaji- 
tight  joint.  Or  a  length  of  fine  copper  wire 
coiled  around  two  or  three  times  in  tlie  isint 
wiU  suffice.  The  joint  of  the  cover  R  will  be 
rendered  eteam-tight  by  similar  means. 

The  chimney  base  S  can  be  cast  more  readily 
than  by  hammering  sheet  copper,  and  I  shew, 
therefore,  such  a  casting,  whose  pattern  will  be 
exactly  like  it.  Screws  also  will  fasten  this  to 
the  smoke-box.  Within  it,  the  chimney  T,  of 
oopper,  brass,  or  tin,  will  be  soldered.  A  bit  Of 
half-round  wire  soldered  round  ths  top  wfll 
form  the  beading.  The  sheet  for  the  chimn^ 
will  be  cnt  to  form  the  frustum  of  a  cone.  Sin. 
long,  and  tapering  in  that  length  trom4lin.  t* 
4}in.  This  wiU  allow  about  jin.  for  a  soldered 
lap  joint.  A  piece  of  common  bmBS  tabe  will 
answer  if  the  tapered  form  is  discorded.  Or  a 
ngst'ig  might  be  used  with  the  bead  cast  on  it. 
Or  base  and  chimney  body  may  be  cost  in  ane 

The  conndetation  of  the  various  fitting  aaid 
mountings  will  be  reeerved  for  another  article. 
_________     J.  H. 


Tas  Antigua  Standard  advises  the  local  Oovsm- 
ent  to  pais  some  measure  for  the  proteotion  of 
turtle  against  the  wanton  deatructioQ  that  has  baaa 
going  OD  for  some  years,  or  else  there  will  toon  be 
~  turtle  (amine. 

In  the  toreata  of  Oalida  an  elaotrieol  tree-talln 
has  been  intiodaced  witb  success.  The  saw  is 
aetoated  bv  an  electric  motor,  to  which  the  correat 
is  conveyed  by  conducting  wires  from  the  nsarsit 
gflneratmg  station.  The  whale  appaistus  is  monnted 
on  a  ohanot  or  nrt,  which  is  brought  to  the  foot  af 
the  tree  and  placed  in  position.  When  a  tnuik  is 
cat  through  fix  SQongh  on  one  side,  the  cut  is  kept 
ipen  l>y  wadgss,  and  the  saw  removed  to  the  otMr 
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s 

Bontlu. 

Eight 

SouSi.         Time. 

1 
« 

U 

IS 
21 

28 
31 

h.   a.   n. 
ina  37-18.. 
lHa     563  „ 
1146  <l'2e„ 
1H6  3fi-30„ 
11  41  40-07  „ 
1144     2-11,, 
1143  41-76,, 

h-m-B. 
12  30  18 

12  IS  20 

13  6  SO 
13  2a  24 
13  44  12 

U  22  3! 

.     ,    .  i  h.  m.     ». 
3  16  2412  40  40-82 
e  12  1913    0  23'fi9 

7  6  3SI3  30    6-33 

8  S8  36,13  39  49 '12 
10  47  1S13  69  31-89 
12  31  66,U  19  H-66 
U  11  4311  38  67-41 

The  Method  of  finding;  the  Sidereal  Time  Ht 
Menu  Koon  it  aiiy  other  slntioa  is  Bipkined  on 
p.  363  of  Vol.  L. 

The  appearance  of  a  Eno  gronp  of  BpotB  in  a 
low  north  latitude  during  lie  Ust  four  wpeks 
indicates  that  soltu-  activity  is  again  Betting  in. 
Uente  watch  should  be  kept  by  the  student  on 
BTery  fine  day  for  spots  and  taculiu. 

The  Zodiacal  Light  may  he  been  over  the 
eastern  horizon  before  simriee. 

Tbe  Uoon 
■rnlers  her  Last  Quarter  at  8h.  23-3iji.  p.m.  on 
the  Ath,  and  is  New  at  llh.  6'Om.  on  the 
night  of  the  13th.  She  will  enter  her  First 
Quarter  at  6h.  36-flm.  in  the  oarly  morning  of 
the  2 tit,  and  be  Full  on  the  27th  at  llh.  4l-9m, 


Day  of 

Uonth. 

Moon's  Age 
at  Noon. 

■    South*. 

1 

e 
11 
la 

21 

26 
31 

Day*. 

17-3 
32-2 
27-2 
2-0 
7-5 
12-5 
17-6 

!  k- 

10      7-B    " 

1  49 '8  p.m. 
6     34-7    „ 

10     69-2    „ 

2  22-9  a.m. 

The  MooQ  will  be  in  conjunction  with  Saturn 
(3"  40'  N.  of  him)  at  Uh.  p.m.  on  the  10th; 
with  Mercury  at  ih.  a.m.  on  tbe  I2th  (Mercur^- 
3°57'S.);  with  Venus  at  ih.  p.m.  on  the  ITth 
(Venoa  6°  44'  S.) ;  with  Mars  at  the  same  hour 
on  the  20th  (Mars  0=  33'  N.) ;  and  with  Jupiter 
at  2  p.m.  on  the  2lHt  {Jupiter  S-  3'  N.} 

At  Koon  on  October  lat,  the  Moon  is  in  a 
perfectly  blank  region  in  Ariea;  but  she  moves 
out  of  this  into  Taurus  at  7  o'clocli  in  the 
oveoiog.  She  remainB  in  Taurus  until  5h.  p.m. 
oil  thij  4th,  when  she  qoits  it  tor  Gemini.  She 
ia  travelling  through  Gemini  until  9h.  30m.  p.m. 
on  the  lith,  and  she  then  anteta  Cancer.  By 
2h.  p.m.  on  the  8th  she  has  trttvoraed  Cancer  and 
passed  into  Loo.  Her  journey  through  Leo 
occupies  exactly  three  days,  or  72  hours,  and  at 
2  p.m.on  tbe  11th  she  loaves  Leo  for  Virgo. 
She  it  in  Virgo  until  3h.  a.m.  on  the  lath,  at 
which  hour  she  enters  Libra.  Having  crossed 
Lib™,  she  arrives,  at  llh.  30m.  p.m.  on  the  leth 
at  the  Western  edge  of  tho  Northern  apike  of 
Scorpio,  out  of  which  abe  passes  into  Ophiuchus 
nt  I!  o'clock  the  ncjt  morning.  She  is  in 
Ophiuchus  until  9h.  30m.  p.m  on  the  I8th,  and 
then  she  quita  it  for  Sagittarius.  She  leaves 
Sagittarius  for  Caprieomua  at  8h.  a.m.  on  tbe 
2lBt.  and  Capricomus,  in  turn,  for  Aquarius  at 
lb.  a.m.  on  the  23td.  Having  completed  her 
jnnmey  through  Aquarius,  she,  at  Ih.  a.m.  on 
the  26th,  goes  out  of  it  into  Pisces.  As  she 
traveiBes  Piacca,  abe,  at  3  p.m.  on  the  2fith, 
arrives  at  a  portion  of  Cetujj,  which  she  enters  ; 
emerging  in  Pisces  again  at  lib.  p.m.  on  the 
2fith,  This  is,  however,  only  to  plunge  into 
another  part  of  Cotus  at  2h.  p.in.  on  tbe  27th, 
and  when  she  flouliy  loaves  Celiis  at  10  o'clock 
on  tho  same  night,  it  ia  to  come  out  in  Anea. 
Ilor  [I'lssago  over  Ariea  torminatcB  at  5h.  am. 
on  the  29th,  at  which  hour  she  enlora  Tauraa. 
She  is  on  tbe  conBnea  of  Tfturue  and  Gemini  at 
mi'Jmgbt  on  the  31st. 


Ooonlt»tlon«  ot  PUed  Btara 

and  an 

OooultaUon  of  NevtniLe, 

by  the 

Koon. 

1 

Star's  Name. 

1 

Disappear- 

Moon's 
Limb. 

I 

\\ 

^^" 

Moon's 
limb. 

II 

h.  m. 

. 

1 

38  ArietiB 

fl 

1       4  a.m 

Bright 

zlb 

8 

1  35  a.m 

304 

Neptvne 

9    48  p,m 

Bright 

68 

98 

10  42p.in. 

261 

."i 

48  Geminorum 

B 

]  right 

93 

133 

257 

•n 

B.A.C.  7197 

9     36    „ 

S3 

37 

tl0  39p.m 

257 

n 

B.A.C.  7550 

fi 

7      3    „ 

)ark 

85 

Bright 

233 

fi 

U     28    „ 

)ark 

116 

SS 

12    6a.m. 

Bright 

188 

n 

4 

13    29  a.m 

Dark 

68 

77 

64Ceti 

n 

•Dark 

65 

94 

7  26  p.m. 

1     22\. 

•Dark 

42 

BO 

8  21  „ 

K  Arietia 

4 

1    4'2  a.m 

28 

Soli 

3  6Ba.m. 

28 

B.A.C,  75.^ 

« 

3     29    „ 

Bright 

63 

43 

4  30  „ 

29 

B.A.C.  1-240 

« 

7    69  p.m. 

Bright 

135 

174 

8  21  „ 

3U 

«.■  Tauri 

ti 

1      8  a.ra. 

Bright 

345 

351 

1  18  „ 

•But  apparently  bright. 


Jnptter'a    Batellltaa. 


^^     1 


Ec,  Eclipse;  Oc,  Occultation ;  Tr,  Transit  of  Satellito ;  Sh,'  Transit  of  Shadow;  D,  Disap- 
pcBjance;  E,  EoappKirance ;  I,  Ingress;  E,  Egrosa.  Tbe  printing  of  a  phenompnon  in  iUli" 
mdicates  that  its  viability  is  rendered  doubtful,  oithor  by  tho  brightness  of  the  twilight,  or  bj- 
Jupiter's  proximity  to  the  horizon.  ~~ 


_S8- 


Is  a  morning  Star  throughout  the  month,  and 
□iny  bo  caught  daring  tbe  earlier  part  of  it  above 
tbe  horir.on  to  the  South  of  East  before  sunrise. 
He  attains  his  greatest  elongation  West  of  tbe 
Sun  (13°  6")  at  5  a.m.  on  the  16tb.  Uotween  the  1  st 
and  tbe  3lBt  hie  angular  diameter  shrinks  from 
9-9"  to  6",  80  that,  towards  the  end  ot  October, 
be  becomes  a  very  insignificant  object  indeed,  if 
not  practically  nndiaceraible. 


11 

as 

Declination 

South. 

Souths. 

h       m. 

h.    m. 

II     33-7  a.m. 

0    30-1 

11      2-4     „ 

0    40 -SN. 

10     45-4      „ 

16 

12    21-4 

0    17-lS. 

10     41-8     „ 

21 

12    46'! 

2    42-8 

10    46-7     „ 

26 

13    14-7 

5    62-2 

10    65-6     „ 

31 

L3    44-9 

9     14-8 

11      01     „ 

The  curiously  looped  path  indicated  by  the 
above  Epbamens  is  described  in  Virgo.  On  the 
morning  of  the  19th,  Mercury  will  be  a  little  to 
the  South  ot  the  wall-known  binary  star  y  Vir- 
ginia, and  he  will  be  in  conjunction  with  Uranus 
(Meroury  1°  4'  N.)  at  7b.  a.m.  on  the  31st. 


is  an  Evening  Star  throogbont  October,  and 
attains  her  greatest  brilliancy  at  3b.  a.m.  on  the 
30th.  UnfortunBtelv,ntthistimeBbewiIlhaveBocb 
tremendous  South  Ceclination  as  greatly  to  impair 
"      '  Were  it  other- 


tho  chance  of  her  observation. 


she  would  now  be  by  far  the  must  briUiaat 
and  conapicuous  object  in  tbe  sky.  jVa  it  is,  we 
need  only  caution  everyone  who  may  read  the»e 
lines,  that  should  he  soon  after  Bun.iet  delects 
glittering  object  dose  over  tbeS.W.  byS.  part  of 
tho  borisOD,  that  such  object  ia  fo(  "The  Star  of 
"  "  lehem."  The  diameter  of  the  planet  steadily 
ases  from  26'4"  on  the  lat,  to-lSl  onthe 
last  day  of  the  month,  and,  if  visible  in  tha 
telescope   she  exhibits  a.  beautifully  creBCentJo 


°a 


10  34-2 
16  480 
IG  69-3 


\Vlonceit  will  be  seen  that  Venus  will  start  in 
a  perfectly  blank  region  in  Libra,  and  traverse 
nearly  all  the  centml  part  of  Scorpio.  On  th» 
evening  of  the  17th  she  will  be  less  than  J°  eoulh 
of  Antiires. 

Mara 
Ij,  for  all  pmcticilipurpoaes.  invisible  ;  and 

Jupiter 
must  bo  looked  at  as   close  a^  pofsiblo  to  his 
Meridian   passage  to   be    seen    at   nil,  aa    be  ii 
rapidly   approaching  the  ^'est.      Hia  angular 
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l1  diameter  diminishea  from  40-3^  oi 
T-T"  on  the  31st     Ha  u  in  quadtslure 
Sun  at  2h.  a.m.  on  the  2:tb. 


20  15'2 

^0 

9fl'fl 

20  10-G 

9.1) 

241 

20  20-1 

20 

21  fi 

20  21-4 

20 

ii-'i 

20  22  S 

■JO 

n-H 

20  21-0 

m 

H-H 

30  26 'i 

la 

ay-» 

a,  Urnana  (wb')  comna  into  conjunction 
aun  at  noon  on  thu  ^Olh),  aori— for  the 
of  the  ordinary  amateur  observer — 
),  Bie  aU  invisible. 

iKK  of  the  Tartable  Star-Alrol 

pen  on  October  61.h  at  3h.  67ni.  a.m  , 
ik  at  Vib.    4Gia.  a.m.,  on  the  12th  at 

p.m.,  on  the  14tb  at  6h.  23m.  p.m., 
6th  at  5K.   30m.   a.m.,   on  the  29th  at 

a.m.,  and  on  the  3tat  at  llh.  IGm. 
well  aa  on  the  other  ocaisiona  when  the 


1  wiU  t 


iiiible. 


Shootlnr    Stara 
iblj-  be  seen  between  the  lat  and  6th : 
tho  18th  to  the  2tst  ia  the  most  likely 
r  their  appearance  :  and  notably  on  the 
Lght  miy  a  ahower  be  expected. 

ich    Kean    Tlma    of    SoatliliiK    of 
t   the    Principal    Fixed    Btan   on 
Bht  of  Oaober  lat,  ^890. 
Star.  Souths. 

I  6  3H  12'30p.m. 

7     3   3612    ,, 

-omi 7  30    418   „ 

T  S5  43-49  ,, 

8  33  63-98   ,, 

8  56  40-13    „ 

ii         9  17  67-71   „ 

ut        10    9  16-09   „ 

10  18  ii7-03   „ 

1  ..         ..  ■      ..   10  51  62-10  „ 

nied.-u 11  20  12-09   „ 

pei,u 11  ai  41-59  ,, 

..•13  36  41-90  ,, 
*  Eirly  morning  of  2Dd. 
3thod  of  aacertaining  the  Greenwich  Mean 
Southing  of  either  of  the  stars  in  the 
t  on  anj"  other  night  in  October,  as  also 
detcnoiimig  the  Local  instant  of  its 
it  any  other  station,  vlU  be  found  on 
if  Vol.  L.  It  must,  boveTer,  be  notod 
first  of  the  mlos  there  given  is  not 
rue  when  applied  to  Polaris,  or,  in  point 
o  anj- close  circumpolar  star;  though  it 
jiibly  be  found  quite  sufficiently  ao  in 


'ICS.   OB    THE  TEEOST  AHS 

3TICE    OF     IH£    TEETH    07 

JS.-XI.- 

iQcy  of  Spiral  and  Wona  Qoarlnr- 

SS  the  Bbafts  are  parallel  the  teeth  of  a 


are 

1,  and   therefure 

hout  sliding  on  ei 

rapidly  wilti  the  i 

shaft  angle. 

iiling  action  creal 

teeth,  and  to  a  < 

enerally  suppoaed 

The  friction  ia  so  RTeat, 

1  eitetiBiTely  uaei 

ather  miauaad,  for 

ile^atore.  and  ar 

1  found  in  milling 

and  similar  pldcea, 

lirds  of  the  power 

lontheemciencyof 

mnj 

be  found  deacribed 

Tileelt^  St  Pttth  Ll»*  (n  feet  per 


Engineers,''  Tol.  Tii.     Space  will  not  permit 

sivq  quotationa  from  this  valuable  paper,  bat  ths 

^eral  reeult  of  the  experiments  is  ahown  by  the 
;ram,  Fig.  93.  The  diagram  ahowa  that  a 
common  caat-iron  apnr  gear  and  pinion  on  parallel 
shafts  have  an  efficiency  of  from  90  to  99  per  cent., 
nocording  to  the  speed  at  which  t^ey  are  working  ; 
that  a  apiral  pinion  of  45",  angle  working  in  a  spur 
gear,  with  ahafta  at  45",  haa  an  efficiency  of  from 
SI  to  97  par  cent. :  that  the  efBciency  decieaaea  ai 
the  angle  of  the  shaft  increams,  until,  for  a  wormol 
a  spiial  angle  of  6',  at  a  shaft  angle  of  So',  it  goes 
as  tow  as  34,  and  does  not  rise  higher  than  77  l>ar 
cent.  This  includea  the  waste  of  power  at  the 
ahaft  bearinga  aa  well  as  that  at  the  taeth  of  ths 
geaiB.  The  efficiency  is  lowest  for  slaw  speeds,  and 
-aaa  with  the  speed.     The  diagram  may  be  relied 

pon  to  ^re  ita  true  value,  under  ordinary  con- 

itions,  within  5  per  cent. 

The  aama  experiments  developed  the  fact  that  the 
velocitj  of  (he  sliding  motion  of  the  caat-iron  teeth 


a  rttmluHon*  M  moleli  tirkttl 


over  200ft.  per  minute 


on  each  other  ahonld  not 

in  oontinuoui  aervioe,  to 

faces.     It  may  be  asanmed  that  the  ^ciency  will 

be  higher  when  the  worm  ia  of  steel,  particularly 

when  the  gear  is  of  bronze. 
Diagram,  Fig.  94,   ahows  the  result  of    aimilar 

experimeata  by  Prof.  Thorston,  with  a  wonn  of 
and  lin.  drcnisr  pitch  mnning  in  a 

gear  of  IStn.  diameter,  both  caat  iron. 
It  ia  to  be  observed  that  it  is  the  shaft  aiif;le,  and 
Dt  the  angle  of  the  spiral,  that  determines  the 
Sdency.     A  pair  of  spiral  gears  on  parallel  shafts 
re  practically  as  efficient  aa  gears  with  straight 

The  graat  friction  of  worm  gearing  ii  of  advan- 
tage for  one  puipoee,  and  (or  one  only,  to  aecure 
aafety  and  prevent  undesired  motion  of  the  gears. 

-^ of  Fig.  07  will  easily  move  tho  gear,  but 

'be  moved  with  great  fi         '       '    ■■ 


imall  as  the  " 


When  tl 


ngle  of  rapoBB 


angle  of   the  n 


impoesibh 
i  worm.    Thia  may  be  an  excuse  for  the  use  of  the 

aafety    of    the    cage    ahoald    depend   on    devices 
!  attached  to   the  cage  itself,  rather   than   to  the 

hoisting  machinery  or  other  distant  part. 
I     TJnleaa  the  friction  of  the  geara  moat  be  depended 
\  upon  for  aafety,  the  worm  gear  should  be  used  only 


for  purposes  of  adjustmsnt,  or  when  speed  must 
ba  greatly  roduoed  or  power  increased  within  a 
■mall  oompaa,  and  not  for  conveying  power. 

Tlunat  of  Spiral  Toeth. 

Ths  obliqus  action  ol  the  teeth  of  ipirsl  gesis  on 

each  other  lends  to  throw  the  gears  Dodily  in  the 

direction  of  their  axes,  and  this  tendanoy  creates  s 

thmit  that  must  be  opposed  by  thrud  bearings. 


llie  end  preesDra  on  the  shaft  of  a  worm  is  greater 
than  that  exerted  on  ths  teeth  of  the  worm  gear  it 

When  the  shafts  are  parallel,  the  thmst  may  be 
completely  avoided  by  the  nsa  of  double  spiral  or 
"  herring-bone  "  teeth  Fig.  82  or  83,  which  aot  in 
oppotite  directions,  and  neutralise  each  other. 

When  the  shafts  are  at  right  angles  ths  thrust 
may  be  neutralised  by  oppoaing  a  seoond  sear  in 
the  manner  ahown  iu  section  by  Fig.  95.  _  T^  two 
worms  with  opposite  spirals  ran  in  two  spiral  worm 
gears  that  alao  work  with  each  other,  and,  as  the 
pressure  on  one  gear  is  opposite  that  on  the  other. 


there  is  no  thmst  on  the  ahaft.    When  this  com. 
binatioD  is  made  with  worm  gears  having  concave 
teeth,  the  teeth  can  bear  only  at  their  ends. 
When  the  thmst  cannot  be  avoided  It  should  be 
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Smpt.  36,  W 


t»kai  br  %  roller  beuring,  rather  than  hj  the  (x>m< 
moa  collar  iMsring.  Tba  diagram,  Ti^.  M,  Amn 
the  laperior  effldenoy  of  the  roUer  beaiing  u  com- 
pared  with  the  collar  bearing,  the  gain  being  from  10 
to  20  per  cent. 

Th»  Hobbad  or  OouoaTe  Womi  (}flKr. 
If  a  qural  gear  ii  made  of  steel,  pravided  with 
catting  ed^  bf  making  sloti  acroa  its  teeth,  and 
hardened,  it  irill  be  a  practical  ontting  tool  oaUed  a 
■piral  miUiDg  cattar  or  hob.  Fig.  96  ahowi  a  tgini 
railUng  euHer,  haTing  a  gnat  i^tal  aogla,  and. 
therefore,  called  a  worm.  It  thu  cnttir^  ipirai 
gear  is  monnted  in  oonnection  with  an  itnciit  Uank 
ao  that  both  are  rotated  with  the  proper  apeedi,  ftod 
the  ahatti  of  the  tiro  gean  are  gradaallT  broodil 
together  while  they  an  reiolving,  the  edge  of  the 
blank  will  be  formed  with  concave  teeth  that  eiirT« 


apwBida  about  the  eidM  of  the  cutting  gear.  If  the 
hob  ii  then  replaced  with  a  apiral  gear  that  U  a 
dnplicate  of  it,  except  that  it  hae  no  cutting  teeth, 
we  ihall  haTB  the  familiar  worm  and  worm  gear  of 


oncave  gear  applies  to  any 
shafts  at  any  angle,  bat  in 
the  worm  and  gear  on  shafla 


•^.r, 


praotice  it  is  confined 
at  right  angles. 

The  nature  of   the   contact  between  the  w( 
and  the  coacared  worm  gear  has   not   yet  b 


definitely  determined,  but  there  i>  DO  reason  to 
SQppOM  that  it  is  different  from  that  between  plain 
spinl  teeth,  a  point  contact  on  the  normal  ipiral, 
but  it  is  probably  continuoui.  It  is  oertain,  how- 
erer,  that  the  contact  is  considenly  closer,  more 
netny  leaembling  sorfaoe  contact,  and  being  aur- 
faca  contact  when  the  diameter  of  the  gear  is 
infinite. 

The  worm  is  adjostable  in  the  concaTSd  teeth  of 
the  gear  in  the  direction  of  ita  axis,  and  will  change 
its  position  as  required  by  the  wear  of  the  thrust 
bearing.    It  is  not  adjostable  laterally. 

Hobbliw  the  Worm  dear. 
When  the  hob  is  proTided  it  is  a  timple  matt 
cut  the  gear.    The  gear  is  generally  provided 
the  deiiied  number  of  notches  it  its  edge,  tha 
deep  enough  to  receive  the  points  of  the  teeth  of 
the  nob,  and  the  hob  will  then  pull  it  around 

It  is  a  too  common  practice  to  make  tlie  hob  do 
iti own  nicking,  for,  if  it  i«  fotoed  into  Hu&oeof 


If  luck  is  good,  these  nioks  will  run  into  each 
other,  and  the  geu  will  ba  cut  with  teeth  that 
appear  to  be  correct ;  hut.  as  the  ontside  diameter 
is  greater  that  the  pitch  diameter,  there  will  be  one, 
two,  or  three  teeth  too  many.  The  teeth  of  the 
finidied  gear  are  therefore  smaller  than  those  of  the 
worm  by  an  amount  that  is  niinous  if  the  gear  is 
■mall,  althougb  it  is  not  noticeable  when  the 
diameter  is  luve.  If  there  are  12  teeth  where  there 
should  be  hut  10,  each  tooth  will  be  too  small  b; 
two-tweUthi  of  itself ;  but  if  there  ore  102  teeth 
where  there  should  be  but  100,  eaxih  tooth  is  too 
by  but  two-hnndiedths  of  itself .    This  handy 

ihift  process  will  do  vary  well  on  large  gears; 

but  not  on  small  once,  unless  the  worm  to  run  in 
the  gear  ia  made  to  fit  the  tooth,  with  a  tooth  that 
is  smaller,  and  lead  that  is  shorter  than  that  of 
the  hob. 

InToInta  Worm  Teoth. 

Worms  ore  genenJIy  cut  In  the  lathe,  and  as  a 
■traigbt-sided  tooth  a  most  easily  formed,  the 
inToktte  tooth  is  generally  adopted. 

Strictly,  the  form  of  '*-  '-'  -'■ 
the  normal  section 


always  be  set  in  the  lathe  with  its  cutting  face  at 
right  angles  <o  the  thread.  Bat  custom  and  con- 
venience allow  the  tooth  to  have  straight  sides,  and 
to  be  set  with  it«  face  parallel  with  the  axis  of  the 
worm,  and  the  real  diflerence  is  not  generally 
noticeable. 

Tha  standard  tool  has  its  sides  inclined  at  an 
angle  of  30°,  and  has  a  length  and  a  width  de- 
pendent upon  the  pitch. 

Interftrenoe  of  Involate  Worm  Tsath. 
There  is  one  diiBculty  that  is  seldom  recognised, 

properly  r „  „.  . 

mtwferenoe.  The  teeth 
fere  with  each  other  when  the  concQtions  are  right 
for  interference,  just  u  spnc  involate  teeth  will 
interfere,  as  shown  by  Fig.  36.  Fig.  9H  shows  the 
gear  that  would  be  formed  by  the  usual  process. 
The  difficulty  can  be  remedied  b;  rounding  over  the 
t^  of  Iho  teeth  of  the  hob  and  irtom. 


It  is  also  a  limplfl  matter  to  avoid  theintarl 
by  enlaising  the  ontside  diameter  of  the 
gMT.  if  OS  shown  by  Fig.  ti9,  the  tooth  h«j 
■hort  fiant,  or  none  at  all,  and  the  addmdun 
gear  is  about  twice  that  by  the  usual  role,  thi 
will  be  ctmJSned  to  the  face  of  the  gear  a 
be  no 


Bank  of  the  worm,  and  thera  can  i 
ference.    By  adopting  an  obliquity  greate 
1G°,  interference  can  be  avoided  witboot  cb 
the  addendum. 

This  method  has  the  advantage  that  th 
straight- sided  worm  and  hob  can  be  used  fo 
gears  as  tor  large  ones,  and  the  dieadvanta, 
the  action  is  confined  to  the  approach  and  i 
to  greater  friction. 

When  the  standard  SV  tool  is  nsed^  all  { 
26  teeUi,  or  smaller,  Bhoold  be  made  m  th 
but  the  correction  is  not  strictly  necessary  f  o 
of  more  than  20  teeth,  unless  porticnlarly  nic 
is  required. 

Fig.  100  shows  the  proper  constmction  of 
of  21  or  more  teeth,  and  Fig.  101  shows  thi 
gear  of  less  than  21  teeth.    In  tiie  totmer  cs 


/>««.  v»r  »(1A  bp  poln,.  ISJ) 

Wi 

far  (wrniior 

Fig.  tOI. 

teeth  of  Uie  worm  should  be  limited  by  the  lii 
t  e,  but  the  interference  for  21  to  25  teeth 
noticealde. 

OlMTMioa  of  Worm  TB«th. 
There  is  another  practical  point  that  is 
recognised,  and  that  is  that  worm  teeth  sbou 
clearance,  tor  there  is  no  reason  for  dearii 
teeth  that  wiU  not  apply  quite  as  well  to  an 
kind. 


as  shown  by  the  tooths  of  Fig.  lOi 
tne  same  reason  the  bob  should  have  no  cii 
at  the  bottom  of  its  tliread.  so  that  the  topi 
gear  teeth  will  be  formed  of  the  proper 
The  custom  of  making  the  hob  and  worm  of 
the  some  diameters  will  bppir  only  when  th 
"  bottoms"  in  the  gear  and  the  gear  bob 
the  worm. 
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IPANESB  f  OSIIEaE  OK  CUEIAIK. 

1HERE  U  a  cortaia  delicacy  in  a  curtain  m»do  of 
,  long  lashea  formed  of  itrav  or  bunboo  anil 
»dB  whioh  is  not  foand  in  a,  frtric  at  any  kini. 
Im^y  introduosd 


table  benea 


irtainB  of  thii  sort  ^      . 

»  Uuj  oonntry  of  laU,  saine  of  tham  being  simple, 
un,  uid  fheap,  irhQe  others  are  reiOly  very 
iborata,  anil,  of  coorio,  correspondingly  Bipan- 
'0,     It  is  a  vary  simple  matter  to  make  a  curtain 

this  class,  provided  the  materials  are  at  band  ; 
t  where  neither  bamboo  nor  straw  nor  beads  are 
ailable.  it  becomes  more  ditHrult.  But  a  Terr 
Montable  cortam  may  be  made  from  paper,  wlucn 
obtainable  everyvbore.  Simplo  patterns  may  b« 
ide  of  straws  of  different  length,  audgUas  beads 
different  colours,  strong  on  skoug  tiiroad  or  flno, 
Tmg  twine. 

Fhe  fiiat  thing  to  be  done  toworda  maUog  the 
itain  is  to  draw  a  dongu  Tongbly  on  a  sheet  c  t 
per,  then  tie  a  thiead  in  a  bead  which  is  to  form 
B  finish  of  the  lower  end  of  tbe  lash.  Then  the 
ad  ia  fastened  in  ite  place  on  the  pattern  by 
n  ordinary  pin  Uirough  it  into  tbe  board 
tJi.  The  stringing  of  the  steiirs  and 
I  proceeded  with  according  to  the 
lotlhe^pattem. 
When  one  laab  is  finished,  its  upper  end  ia 
itened  on  the  design  by  au  ordinwy  pin  driven 
ymsh  a  knot  tied  in  the  thread.  TTia  next  lash 
order  is  proceeded  with  in  the  same  manner,  and 
OH  until  the  entire  series  of  lashes  is  dons.  A 
int  string  is  stretched  along  the  series  of  pina  by 
lich  the  upper  onda  of  tbe  Inshes  are  secured. 
«h  thread  is  then  tied  around  tho  traosvcrBD 
ii^;.  If  desired,  the  threads  may  be  spaced  by 
idsairan)^  on  tbe  string  between  the  lashoB. 

•It  the  kiiots  are  nBcessarily  trimmed  dose,  " 
U  to  touch  each  knot  with  mucilage.    When 
dry,   tho  curtain  is  finished.     A.  very  handflomp 
rtwn  may  be  made  from  beads  ai 
ids  and  plain  uncaloured  straws, 
ly  be  dyed  di/Eerent  coloars  by  means  of  aoiline 
BS,  or  by  liippini:  them  into  thin  colonrsd  lae- 
ars.     A  curtain  or  portiere  of  bamboo  and  beads 
made  in  the  same  way,  but  on  a  larger  scale. 
Et  is  easy  to  make  a  good    inutalioQ  of  Iheso 
[tanii  with  paper  tabes  and  beads,  or  the  tubes 
<M.    The  manner  of  mating  these  tabes  is  shown 
the  sketcli.    The  pa{i«r  from  which  the  tubes . 
.i..v_„.j  ...  V.  .v.--,.-_  .,  nwriting 


louid  not  be  thicker  than  cc 


irmlta _,  „ 

itiDg  puer  and  colouring  the  tubes  aftor  they 
ifonnei  and  dry  by  means  of  thin  brown  or 
its  shellac  vninish,  colooied  with  pigments 

liB  pieces  of  paper  from  which  the  tubes  ... . 
it  are  preferably  cat  in  traneioidal  shape,  »■ 
wn  at  1  and  i,  so  that  when  (he  tahe  is  Onishod 
litl  have  c»ai<»l  ends,  as  shown  at  5,  6,  and  T. 
1  wire  shown  at  3  is  used  as  a  mandrel  upon 
ich  to  roll  the  paper.  Tbe  larger  eod  of  the 
IB  of  papra  is  applied  to  thewire  when  the  paper 
illsd  up  in  the  manner  illustrated  at  4.  Tbe 
rower  end  of  the  paper  is  gummed  and  pressed 
n  dovely,  wben  tbe  wire  is  remoTsd  ar^d  tbe 
ration  is  repeated.    It  is  not  advantageous  io 

■  the  aotire  sartBce  of  tbe  paper.  Fasteniog  ac 
Md  ia  ndSdeDt.  Tho  wire  used  as  a  mandrel 
ild  not  be  more  than  jVin-  in  diameter,  as  too 
;n  a  hole  through  the  rolls  allows  them  to  arrange 
Bselrea  nregiflarly.  At  7  ia  shown  a  part  ola 
I  formed  of  a  long  tube,  a  bead,  and  a  short 
t.    In  stringing  both  tbe  straws  and  the  paper 

■  along,  slim  needle  will  be  required.  ItUiis 
Dt  obtainable,  a  very  good  snbalitute  for  it  may 
Bads  by  forming  an  eye  or  loop  on  the  end  of  a 
I  wire  of  suitable  length.  There  is  scarcely  any 
it  to  the  amount  of  Ubonr  that  may  be  expended 
o  an  artiele  of  this  kiud :  but  very  pleasinn 
lltiwiU  be  secured  by  tbe  adoption  of  simple 
l|n,  which  may  be  easily  carried  out. — Scimlific 


SCIEMTIFIC   NEWS. 

THE  second  of  tho  asteroids  di.^covcred  by 
U.   Charloifl  rocentlvi  and  known 
may  prove  to  be  Aschera  (tin.  214). 

The  biography  of  Tycho  Brahe,  on  whiob 
Dr.  Droyer,  of  tie  Royal  Observatory,  Armagh, 
has  been  angagwl  (or  several  years,  will  probably 
bo  issnod  next  month.  It  will  contain  so^~ 
interesting  notes  obtained  from  rare  old  publit 
tiona  and  unpublished  papers,  some  of  which 
have  beon  recently  found  in  parts  of  Denmark. 

Mr.  Comstock  has  isBaed  the  sirth  volume  of 
the  "Publications  of  the  "Washburn  (^Ibsen 
tory,"  which  includes  the  measures  of  double 
stars  by  himself  made  with  tho   l'5JiQ.   Clark 
aquatoreal. 

Jlr.  K,  J.  Tarrant,  F.lt.A.S.,  publiahos  in 
AslraiiomiK/te  yiuArichleH  a  continuation  of  hia 
measures  of  donble  stars  mode  at  Pinner  during 
1888.  Observations  of  double  stars  made  at  the 
Cincinnati  Obsorvatory  in  1882-86,  and  some  of 
thoee  made  at  the  Leander  SlcCormick  Observa- 
tory of  tho  University  of  Vii^nia  have  also  beon 

Tho  Uritnia  is  an  institution  at  Berlin  which 
may  be  described  as  a  public  obaervatorj-,  con- 
taining some  well -appointed  telescopes  and 
other  instruments,  including  microscopes,  as  tbe 
work  doQO  is  not  limited  to  astronomy.  The 
institution  has  not  been  open  much  more  than  a 
year,  and  hal  already  been  visited  by  about 
100,(100  persons,  who  have  had  the  ojiportunity  of 
liateoing  to  about  1,000  lectures.  The  poblica- 
tiona  of  the  Astronomical  Society  of  the  Pacific 
contain  particolarB  supplied  to  Prof.  Holden  by 
Dr.  M,  W.  Meyer,  diroclor  of  Uninia.  In  some 
of  tho  observatories  located  in  the  United  States 
certain  nights  of  the  week  are  set  apart  for  the 
admission  of  tbe  public. 

The  Swinoy  Lectures  on  Oeology  will  be 
delivered  at  the  Katurul  History  Aluseum,  Crom- 
well-road, S.W.,  in  connection  with  the  British 
Museum,  by  Prof.  H.  Alleyne  Nicholson,  M.D., 
D.Sc,  F.G.S.  The  course  will  consist  of  twelve 
lectures  on  "  Tho  Microscope  in  Lieology  "  (with 
special  reference  to  the  structure  and  origin  of  the 
Btratiiled  rocks),  on  Mondays,  Wednesdays,  and 

"  "'         at  3  p.m.,  ' — '■ ■"  ■  ' 

^    Jctobor  31st 

The  Committee  of  Council  on  Education  have 
sanctioned  grants  by  the  Council  of  the  dty  of 
Worcester  to  certain  institutions  in  that  town, 
andor  the  Technical  Instmclioo  Act,  1339,  for 
sabjecta  of  general  information  not  indnded  in 
the  branches  of  science  and  art  ordinarily  subsi- 
dised by  South  Kensington. 

A  OBoful  "Guide  to  Evening  Classes"  in 
London  is  being  prepared  under  the  direction  of 
the  National  Association  for  the  Promotion  of 
Technical  and  Hecondory  Education.  It  will 
show  students  the  details  of  the  classes  held 

f  -  -  - 

attendance,  &c. 
and  Co. 

lotture  delivered  to  tbe  students  of  engi- 
neering  at  the  Manchester  Technical  School, 
Mr.  W.  H.  Bajloy  said;— Most  of  the  British 
mechanical  inventors  who  laid  the  foundation  of 
our  prosperity,  and  whose  work  had  given  us  our 
present  commercial  supremacy,  were  men  of  very 
little  education,  but  of  strong  individuality.    But 

"■"  '" now  past  when  illiterate  men,  how- 

,  could  influence  our  commendal 
destinies.  Their  future  course  as  engineers 
'oold  be  guided  and  controlled  by  the  followers 
of  Dr.  Joule,  the  great  discoverer  of  tho  me- 
chnnical  eiiuivalent  of  heat.  Tho  coming  man 
will  bo  the  thermist. 

The  beautiful  Primula  which  has  the  «pecifl(> 
name  of  obconica  bos  often  been  accused  of 
setting  up  a  painful  irritation  of  the  skin,  and 
it  appears  now  that  there  ia  no  doubt  of  tho 
fatt.  espocially  in  the  cases  of  subjects  liable  to 

Prof.  Elihu  Thomson  has,  it  is  aiid,  roeontlr 
devised  a  method  of  case-hardening  iron  or  steel 
by  means  of  tbe  heat  produced  by  the  passage  of 
un  electric  current.  His  prccoss  consists  esaen- 
tiallyin  heating  the  object  electrically,  and  then 
applying  to  the  metal  so  heated  a  surrounding 
on TOlopo— either  gaseous,  fluid  or  solid— for  the 
purpose  of  changing  or  preventing  cbiuige  in  the 


accordiag  to  the  special 

The  completion  of  the  under-river  portion  of 
tho  St.  Clair  tunnel  by  means  of  the  Beach  hv- 
draulicshioldisannounced.  ThiepDrtionia3,300h. 
in  length,  but  including  the  cuttings  on  both 
aides  of  the  river  the  total  length  is  G.OaOft.  The 
object  of  the  tunnel  is  to  connect  Port  Huron, 
Mich.,  with  Samia,  Canada,  and  tlius  join  the 
railways  in  the  respective  neighbourhoods, 
especially  those  leading  from  Montreal  to 
Chicago. 

M.  liichet,  a  French  physician,  says  he  has 
found  quinine  a  preventive  of  seo-sickness. 

Sii  lectures  on  "Electricity  Maters"  are  to 
be  delivered  in  October  and  November  on  Mon- 
day evenings  at  tbe  Finabury  Technical  College, 
by  Prof.  Silvanns  Thompson.  Considering  the 
□umber  of  persons  at  present  hard  at  work 
trying  to  invent  a  reliable  electric  meter— the 
gteat^  dfiideraluin  at  the  moment  in  the  elec- 
trical industry  — the  announceraunt  of  Prof. 
Thompson's  lectures  seems  singubirly  opportune. 

A  very  remarkable  paper  has  appeared  in  n 
recent  number  of  Wiodemaon's  Annaltn  on  the 
snbject  of  "  Liquid  Crystals. "  An  industrious 
German  chemist  has,  it  appears,  discovered  some 
most  carious  org;auic  liquids,  drops  of  which 
when  Mtamined  in  the  microscope,  by  potirised 
light,  show  definite  a^tes  of  obisticity,  just  like 
crystals.  That  a  liquid  should  possess  an  internal 
structure  of  this  kind  is  one  of  the  most  remark- 
able of  recent  discoveries  in  the  domain  of 
molecular  physics. 


nsEFBi  AMD  acimirFic  hotzb. 

The  Uascart  Drnamometer.— In  a  recent 
jmber  of  the  CMiplc-^  Ui-.i,iui,  M.  Maaeart 
describes  a  direct -reading  trauamission  dynamo- 
meter with  the  photographic  rocording- apparatus 
devised  by  him.  The  following  abstract  of  his 
deacriptiou  is  taken  from  the  Foreign  Ahstracta  of 
the  lustitution  of  Civil  Engineers.  Ou  the  shaft  of 
the  prime  mover  are  mout^d  two  pulleys,  one  faat, 
tbo  other  iooso.  The  iatlar  is  counected  to  the 
former  by  springs,  the  deformation  of  which  is 
indicated  by  a  pouiter  playing  over  a  scale  on  one 
of  the  puUeys.  The  scale  is  empirically  graduated. 
Whoa  the  n- *  ■-  -'   -    "■ ■■■ '  "■- 


n  of  th 


be  deterrained  bv  inspection ;  but  for 

ling    shafts.    M.   Moscart  iucrsoses  the 

{  which  the  pointer  ia  visible,  by  Ekdding 

so  placed  that  the  pointer  ia  in  ila  focus. 

T  and  correspaudiiig  mark  on  the  scale 

0  visible  during  the  lima  that  the  shaft 

requires  to  revolve  through  au  angle  equal  to  the 

focal  anele  of  the  lens.     The  image  of  the  pointer 

be  photographed  ou  a  elip  of  aenaitised  paper 

[n  movement  by  the  shaft.    M.  Musctrt  statea 

.  the  dynamometer  described  has  been  fitted  to  a 

KI-H.P.  steam-engine  at  the  Central  Meteorological 

-  Tlrohow  on  the  Cat  in  Antiquity. — 

Was  the  cat,  aa  a  flreaido  pet,  known  to  tbe 
ancients  'i  If  it  was,  was  it  as  the  domestic  animal 
familiar  to  ourselves,  or  was  it  simply  aa  a  domes- 
ticated savage,  hke  the  monkey  or  the  gazelle  F 
Prof.  Virchow  inclines  to  the  latter  opinion. 
Haring  eiamined  tbe  mummies  of  BgypUan  cats, 
he  found  they  had  nothing  in  common  with  our 
feline  friend.  Tbe  cats  of  antiquity,  according  to 
other  arehiBologiels,  were  slenderer  than  ours,  and 
approached  the  weasel  in  appearance.  But  Signor 
Sagbo,  tho  diitinguisbed  Italinu  echolar,  who  ia 
engaged  on  the  mogiiiflcant  "  Dictionary  of  Greek 
and  Boman  Autiquities  "  now  in  course  of  publica- 
tion at  Paris,  under  the  editorship  of  Doremberg, 
read  tbe  other  day  before  the  Academy  of  In- 
cnntions  a  memoir  on  tbe  subject,  in  which  he 
holils  a  contrary  opinion  to  that  of  Yircbow. 
The  cat  in  ancient  times  was,  he  maintains,  the 
identical  domestic  animal  known  to  modem 
Europe.  On  Etruscan  tombs  he  has  found 
paintmgs  which  represent  the  cat  as  a  regular 
inmate  of  the  house  of  tho  deceased^  one  of  these 
pictures  showing  us  a  company  at  dmoer,  and  tbe 
c:it  toying  under  the  table  with  bones  of  chicken  or 
poitridge.  Signor  Soglio  further  rafars  Prof. 
Virchow  to  the  British  Musenm,  whore  on  two 
belonging  to  tbe  fifth  century  n.o. 
I  are  depicted  in  a  "ScuoladiMusica." 
one  is  held  by  a  string  and  another 
staut^s  upright  on  a  footstool  while  a  Doy  oSers  it  a 
dainty.  There  are  other  pictorial  representations, 
accordi-ig  to  the  accomplished  Italian  archaeologist, 
which  prove  tluit  the  cat  was  cherished  in  antiquiU- 
*  "'  '        '  '  U  aa  gracefdl," 

ction  bestowed 
.  __  .  ,  -from  Mahomet 

Petrarch,    fnim    Montaigne  to  Hoffmaun  and 

Diuaaa.— Lancet, 


meatic  animals,  inspiring  the  a 


■;V<LlV^'5vV 


ENSLISH  MBOHAMIO  AND  WOULD  OT  80n!S011;    No    1331. 


LETTEES  TO  THE  EDITOE 


V  A  (nKr  U/uiUlmU  n 
anHu  It/ oiw  boar  jnwfo    . 
mmUnltt  O*  whIv  of  tta  Ltdr,  t 


"l  wodU  luin  >i«i|iiiiB  wilta  wtt*t  b*  bwiK  tnd  »• 
lOA  u  h«  knon,  bat  no  mtn;  mud  thtf  Dotintliii 
il*,  tat  In  ill  oChv  labjeeta:  Tot  raohkpsidn  Dwr 

.._.—  kaowlads*  »iid  sxpeiilnK*  of  th* 

■cm  or  nUL  •  fonnubif  thkt  M  to 
o  mon  tiuB  what  enrirbodT  don, 


"LOOAIi"   (P)    LUNAB    ATUOaPHBBB. 

f31623.1— In  Muwar  to  "  F.ILiS.'a"  (ItAta 
31597,  p.  80)  reqneat  that  I  «{U  "  Mudlv  eipUinhoir 
Ul  aimoiiphere  ot  aquaoui  Tvponr  oa  ths  moon  oan, 
'by  UT  conceiTabiB  possiMlity,  be  ot  '  k  local 
duncfar,'  how  ii  it  to  be  limited,  bounded,  or  di- 
oDnMCriMd  in  nacuo/"  1  beg  penninian  to  aa.j 
that,  peihapa  mj  lus  of  the  word  atmoaphere  wag 
notahsppf  term  to  use  in  deacribing  the  possible 
eziitenM  i>[  a  localised  portum  of  tanaonii  water 
vapour ;  and  I  shall  perupe  best  mplaio  the 
diaon  Utat  seems  to  me  as  posaibi;  bolditi  ~ 
n  quoting  from  the  wiitiags  at  the 


e  as  ponibl;  bolding  in 

a,  br  quoting  from  the  wiitiags  •(  the  late  '■ 

B.  A^  Roctoi  (see  note  on  page  SS3  of  the  "  Old 


and   New  AatroDomj "),   wherein,    speaking   of 
Juptat'i  rtroospbere,  he   says:—"!  o»e  t"--   — 
priwiiiiii  '  atnuspheric  region,'  nitber  than 
niher^  adrindly.     The  eridence  appean  ' 


larnr  nunee  of  the  Solar  sjiitem  to  great  depths 
csnbe  renrded  as  forming  a  continaous  atmospberio 
enTelope?'  And,  again  {on  page  420  of  the  same 
work),  ipeakiDg  df  the  son's  Bniroondiags,  at 
"00,000  nulel  fiom  his  surface  "  exist  large  qaao- 
"mgi;  tennooB  anil  diffuse  gaaea  (not 
oantinaity]   at  a  higher  or  lower 

esses  Mr.  Proctor  seems  to  Hiink 


Taponr  in  the 
Donbtlen  several  'of  ns  have  noticed  how,  on 
very  cold  da;,  the  steam  from  a  raCwa;  engine  _ 
deposited  as  snow  at  a  short  distance  arouad  the 
pomt  of  escape,  and  so  I  suggeet  it  is  on  the 
. ., j^  ^ijj, 

;  the  aqueous 


•ource*  of  heat  mIow,  is  deposited  as  snow  around 
the  vent  bote,  forming  the  crater-like  openings  and 
rJDE  plains,  which  form  suoh  a  prominent  leatuic 
ot  the  moon's  surface,  tor  the  unlmiited  expansion — 
releiTed  to  by  "  F.B.A.S."— offers  an  additional 
cause  ot  i«^d  oooling.  H.  O.  D. 

SBI.BNOaBAPRIOAL-KETBI.IirS. 

[31624.]— Thouoh  this  most  intersating  walled 
plain  has  often  been  observed,  and  several  very 
delicate  objects— suoh  as  the  rills  it  contains — havp 
been  discovered,  yet  it  reqnin*  furthei  studies  in 
order  to  &nd  out  still  finer  details  which,  no  doubt. 
exist  thore  in  large  Dumber,  and  among  whidi 
change*  may  still  take  place. 

The  above  Aetch  was  made  on  the  3nd  of  Uay 
ot  the  preeent  year,  with  a  beautiful  8iin.  miiror. 
by  With.  The  sky  vras  rather  cloudy,  the  air  damp 
and  rather  nnsteady.  The  rilk,  as  represented  here. 
were  easily  seen.  The  central  mountain  and  tht 
region  south  of  it  were  carefully  obeerved,  and  thif 
is  what  I  found.  Though  the  central  monntain 
appeara  generally  as  formed  ot  one  single,  eohd 
Mock,  yet  on  the  present  occasion  it  was  distdnctl] 
seen  as  composed  of  three  tai^e  m&asea,  as  lepre^ 
sented  in  the  sketch — one  on  tae  west,  and  another 
On  the  south-east  of  the  ceotral  and  largest  moun- 
tain. This  appearance  I  had  never  seen  before,  anil 
I  believe  that,  beaides  very  good  atmospherical 
conditions,  a  very  superior  telescope  is  necessary  tfi 
•ee  it  so.  On  the  south  of  the  central  mountain . 
the  crater  given  by  Schmidt  there  wss  an  easy 
object,  and  appeared  rather  shallow.  A  ridge  con- 
nects it  with  the  central  mountain.  West  of  thaw 
ia  another  short  lidge,  on  the  top  of  which  ther' 
ore  two  mincte  craters,  b  and  c,  a  being  the  larger, 
and  not  quite  at  the  northern  eitrsmity  of  th;- 
ridge.  The  Qve  ridges  south  of  thesa  craters  weri> 
uen  OS  represented  ;  but  tho  whole  region  here  U 
rough.  At  6,  on  the  west  of  rill  S,  there  is  a  com- 
psratively  large  swelling,  on  which  a  lew  object'< 
ware  seen,  the  nature  of  which  I  could  not  mak>^ 
ont.  This  spot  might  be  studied  with  care  in  order 
to  dear  out  all  doubts  about  the  objects  it  containr. 
At  a,  on  the  wast  ot  the  floor,  I  found  a  miouto 


crater,  which,  I  believe,  haa  never  been  recorded 
before.  It  was  very  neatly  seen,  and  there  is  no 
doubtabout  its  ciistflQce  at  the  place  given.  I  had 
lever  seen  before  the  north  pari:  of  the  fioor  of 
Hevelius  BO  full  of  ridges  and  mounds,  among  which 
the  clefts  E  auil  ij  are  lost.  Tho  small  oraCer  seen 
unong  these  hillocka  is  given  by  Schmidt,  and  waa 
narilj  seen.  O.  H.  Qaudlbert. 

FINB  QBOUP   OF   SUNSFOTS. 

[31625.]— A  cOBBEaPONDEiT,  J.  Webb,  in  speak- 
ing of  the  large  group  of  simspots  recently  visible. 
jsys  that  on  Soptember  1 ,  "  the  two  principal  spots 
were  upwards  of  112000  miles  aminder."  This 
must  be  a  mistske,  for  I  made  a  number  at  careful 
measurements,  and  found  that  the  longitudinal  arc 
over  which  the  entire  group  extended  was  100,000 
miles  on  Soptwnbar  1.  The  distance  separating  the 
two  chief  spots  of  the  group  was  considerably  less, 
and  there  must  be  something  wrong  either  with 
Mr.  Webb's  eyes  or  his  micrometer,  orTio  would  not 
have  given  the  exaggerated  vaJnea  alluded  to. 

Newport,  Sept.  20.  J.  8.  BogerB. 

"TENBBBIS"  Ain>  BBFLBOTOBS. 

[316-20.]— ^"J'  "Tenabris"  bo  so  good  as  t( 
inform  us  the  diameter  of  teloseopo,  and  whethei 
achromatic  or  reflector    (also  ths    power   of    eye- 

fiece)  which  enabled  him  to  nicely  separate  ;J  648 1 
t  has  hitherto  defeated  my  attempts  with  either  i 
l'2i  With,  or  12}  Linsoott  mirror ;  of  comae  a  9  ni 
lOin.  achromatic  may  perform  better  than  m^  re- 
flectora.  Is  it  possible  he  has  been  eiamlniDf, 
B.A.C.  OlGS'r  not  far  from  B.A.C.  64S0,  which  is 
rf648in"Gledhill,"  p.  415? 

B.A.C.  G46S  is  much  easier,  being  1)"  apart. 

^  64S  is  difficult  from  the  closeness,   OG", 
difference  of  magnitudes  combined. 

My  mirrors  separate  li  63  in  the  Dolphin  a 
on  good  nights,  sad  /J  396,  6  ;  II  mags,  at  I",  called 
eitremely  difficult  by  Bumham.  But  |i  CIS  is  too 
hard  in  Uiese  ' '  bad  "  times.  Bramley. 

THE  BEFLBCTINO  TBLBSCOPE. 

[31627, 1  — If  I  misquoted  "H.E.'s"  meaning, 
letter  31007,  le'.  ma  haiten  to  eipr^as  much  regret; 
but  I  have  read  and  re-read  )iis  remarks  retha4in., 
and  still  thiuk  Ibey  suggest  a  continuation  of  what 
he  says  in  same  paragraph  about  4in.  o.g. 

Thaatatement  "a.  B."  makes  about  "80  and  more 
to  the  inch  "  being  usable  with  "  fine  results"  on 
4in.  refiector,  on"  95  per  cent,  of  the  nights  stars  are 
visible  at  all "  wiU  be  news  to  many,  and  will  Iwd 


;    others,     ovor-estill 

U.  E."  can  rest  satiofled  conaorning  my  a 

ments.      I  have    ground,   polished,    and  mi 

--'rrora  for  amusemmt,  and  am  not  likely  to 

)  ABC  ot  observation.      None  of  my  con 

refieotors  rotor  to  my  own  work,  though,  i 

)  beat  makes  can  be  suitable  for  oomparisoi 

A  poor  film  does  affect  deflnitioo,  and  as  i 

permits  internal  reSectioo,  it  must  do  so. 

— ipared    several    other    sizes    of    reflectoi 

-actors  basides  the  ones  referred  to,  and  s 

them  were  not  ao  unequal  in  size,  but  t' 


I  used  a  fine  SJin.  Wray,  alternately 


wita  mat  oi  iioamvui,  va  iDi^iuoii  i 
Webb's  chatty  letteT-31658.  Here  is  a  msi 
"  bias,  who  spent  hundreds  of  pouuds,  ani 
._  his  valuable  time,  trying  to  render  the  ri 
reliaHa,  and  yet  he  *'  never  made  any  appoi 
with  any  friend  to  meet  him  for  observatii 
his  reflectors."    Does  not  this  speak  volume) 

THB  8B0TI0NAI.  WOBE  OF  TBB : 


why  the  sections  ot  ths  B.A.S. 
cally  patronised  by  its  members. 


(2)  Because  nstronoray,   ot    all    other  ft 

(3)  Because  there  are  bntfow  amateurs  v 
command  the  time,  or  have  Che  mental  cal 
previous  training,  that  would  qualify  tbci 
comprehensive  grasp    ot    all    tUe  departm 

(4)  Because    professionalista  are  almost 

Xcialiats.  Tbe  controllers  of  labour  in  ou 
ervatoriea,  know  well  the  value  of  the 
of  labour  principle  iu  securing  reliable  resi 
they  are  a  safu  i;uide,  as  to  principles  of  ai 

(■i)  Because  exoeltenoe  in  anj^  denartma 
mora  Batisfnctary  to  the  iadividusil  than 
smattering  iu  all  can  ever  become,  and  i 


iPT.  26,  ISflO. 


ISQUSa  HBOHAinO  AND  WOHIJ)  OT  BOIBNOBi    No.  lasi. 


BacuiM  ths  diffiulTa  ipirit  engnndered  hf 
itig  frvm  topic  to  topic  ia  deatniotive  to  thKt 

of  putient  and  panaTetiiig  spplicatioD  lo 
U&l  to  iDcceaful  diaooTary  oi  dednotion. 

Bconn  tb*  iatcrduuiga  of  thought  and 
Lfc  uuing  from  cammoH  ponoit  ii  most  pleuaut 
kidiul  to  eaah  member  of  wotioD,  inducing  b 
ig  of  brotkeriiood  that  becomw  a  might;  iucen- 

Bceuua  it  il  a  gnat  booD  to  hsTO  a  qualiSnd 
tive  mind  to  whiMi  to  nfer  in  the  man;  difR- 
!■  that  arin  h  obMmtional  astronomj. 

Bccaow  Motional  amogemsnte  imply  and 
»  nuthaiie  asUon  which,  other  thingi  baiug 
I,  can  alone  ncan  moMM  in  aatroDomf. 
')  Baoanae  an  aggrtyatt  at  reaulta  bj  eeveral 


■denoe  and  our  reli((iaiiB  its  the  better  for  it ;  and  ths  end  of  the  aacond  Mntarf  A.s.,  whM  VM^n 

to  mj  humble  opiuion  it  ii  wone  than  lueleu  totiy  flntnamadbvlnneeiu  (ISD).  Tiieuthi»«i*firadifil- 

tobnugbitkyitijiljtoiiuch  wurn-outmiJfuMiliBwl  culty  aato  who  could  wnte  them,  for  they  are  fint 

opinion!,  such  aa  the  Joahua  difflculty,  and  muij  Been  in  Greek— a  longua  almoaC  certaiiUy  qmte  uii- 

othen  of  ita  kind.  kiioirn  to  the  illiterate  Apostle*  who  were  luppoted 

There  is  a  point  to  which  I  ehnuld  like  to  rctaru,  to  have  vrritten  them.     lotelnal  STidencB  also  Uada 

and  aek  "  E.  L.  O."  (aa  I  know  he  can)  u  help  us.  to  this  oondusioD. 

and  alio  oChars  ul  our  readen  who  can — careiuUy       I(  ws  cannot  be  sure  vho  were  the  writen  of 

avutdiug    a  mora  theologicat    debita.       I    would  these  acoounta,  what  matter  ?    We  can  diiUngniih 

return   lo    his    remarks,   that   "  the  account  was  the  grains  of  gold  from  the  quaitz  :  and  it  wa  can 

written  long  after  Joahua'a  time."     T  take  it  tluit  make  no  nae  of  the  quartz,  why  let  it  binder  na  F   If 

he  ia  of  opinion  tag  I  myself  am)  that  mach,  it  not  we  cannot  beliBva  that  the  alTair  ol  the  devila  and 

"    ■'      difScultj  about  thoao   supernatuiil   and  swine   ever   happened,  we  c"     ■-'■ —   "■"*■  *' — 


naTaqoi 


incredible  accounta  recoiiited  in  (he  Jewish  history  is  beautiful  Sermon  on  the  Mount  did.    We  might 

lua  to  the  fact  that  they  wererecorded  a  long  tune  just  as  well  qusrrel  about  the  rude  morality  and 

Iter  tbeeTeota  are  svdto  havehappeoed.     It  must  customs  of  those  early  times  as  to  quairelabont  and 

«  allowed  that  the  Jews  were  given  to  exaggerate  try  to  make  their  auperatitions  square  with  oar  day. 

_    _      _                                                     he  importance  of  their  nation  and  ita  doiugs,  and  O,'  OalTex 

of   obiermtiona  by  even    the  best    that  they  have  done  this  tosuoh  an  eitentlbattheir  

..-,^--_     ...... .  ..    icconots  cannot  bo  aocppted  Uterallj.  DEXAONBTIBiTIOW. 

Now,  the  distance  of  time  elapimg  between  the 
oventa  and  their  record  is  an  impotlant  element  as  [31630.]— I  seid  the  followmg  extract  from  a 
lending  itself  to  the  fancies  of  the  writer.  When  paper  by  Mr.  Abrahams,  publuhed  m  the  "Tians- 
were  Siese  accoiuita  written,  and  by  whom  ?— iu  actions  of  the  Society  for  the  Encouragement  of 
what  languagef  They  take  ua  back  into  pre-  Arts,"  &c.,  fortha  year  1S2G  pp.  22-3. 
historic  timea,  and  before  writing,  as  we  understand  "  For  some  tune  I  found  a  Utile  difficulty  m  per- 
il to  mean,  was  known.  Were  they  not  written  forming  the  eiperiment  satisfactorily,  owing  to  the 
fully  900  yearn  after  they  are  aaid  to  happen  P    If  m^bOity  of  the  fliud,J)ut  I  was  reliered  from  this 


obaemr,  admitting,  »  n  u»n>,  vi  nu 
.  srfect  elimination  of  srrora  arising  from 
eqoation,  and  redadng  even  instrumental 


)  Because  co-operation  is  an  aaknowledged 
r  in  aecuring  good  reeulla  ol  any  kind,  and  in 
lomy  a  putia]  corrective  to  the  solitarinaaB 
ukt  to  pereonal  observing  and  its  attendant 


j11  qualified 

kItbs  to  direct  can  materially  aid  the  director 
leir  contributions  to  the  common  stock  of 
'ledge,  and  help  in  many  waja  those  in  the 
1  stages.  Even  those  who  have  attained  the 
of  scientific  position  will  gather  honour  and 
ore  in  aiding  their  leas  advanced  co-workera. 
lignity  of  true  science  consists  in  asnsting  the 
^Ters  iu  the  lower  strata. 
ere  are  many  who  will  join  the  B.A.S. 
one  of  more  thoroagh  aojuaintance  with  the 
illations  and  their  glittering  orbs  ;  let  me  aay 
ch,  that  if  they  wiU  join  Uie  "  Coloured  Star 


,  '  under  the  able  direction  of  Mr.  Franks, 
work  for  even  one  twelvemonth  with  per- 
it  diligence,  they  will   '         


__        _       _  a  Birtoniahed  at  the 

ligant    and     comprehensive    knowledge  they 
almost  onconsdoualy  acquired  of  the  ateltax 


re  operationa,  even 


if  they 


is  hoped  that  the  nombar  of  sections  already 
nted  will  be  at  least  doubled  before  long,  and 
Mors  and  Saturn  will  have  sections  to  tham- 
s  as  well  aa  Jnpitsr.  All  the  other  planets 
it  with  advantage  be  grouped.  Other  con- 
ktions  to  promote  aectioual  work  wilt  suggest 
salve*  to  thoughtful  readers.  The  importance 
e  subject  must  be  my  ezcuM  for  occupying  ao 
1  space.  W.  B.  WanBh, 

J08HXTA   AND   THB   SUN. 
629.]— "E.  L.  Q."  seam*  to  snggast,  as  an 
jiation  of  the  Joshua  difficulty,  that   "  the 
mt  wa*  not  written  till  a  long  time  after 


n  relating  .  . 

en,  and  by  whom  ?  I  should  be  glad,  from  an 
ic  view  alone,  to  get  information  on  these 
I.  It  is  well  known  that  the  early  history  of 
itions  is  wrapped  in  mystery  and  uncertainty, 
t  fabalous  events  drawn  from  tradition. 
I  had  better  take  the  much  that  is  ao  noble, 

and  boautifQl  in  their  writings,  which  no 
IT  people  will  fail  to  admire,  and  oease  to 
J  ourselves  about  that  which  we  find  difficulties 
IT  to  that  of  Joahoa. 

I  Jews  —like  all  ancient  and  prehistoric  people 
"a  singularly  fond  of  the  marvallous,  and  very 

o  eiit!geration9  in  their  statcmenta,  clothing 

'"   lupetnaturaliim.    They  were  a  peculiar 

IS  their  writings  show  b^  such  a  strange 


y  could  n 


jrda  of  either  eye  difficulty  by  dipping  the  appa                     -       i 

As    far    as   I   can  mented  upon  into  line  steal  nliogs,  which  rendered 

Kther,  "(ho  five  books'  "ascribed  to  Moses  could  not  the  situanon  of  the  active  maguetiam  visible, 

ve  bean  written  by  him,  or  by  any  of  his  oon-  "Upon  preeenting  a  fine  magnet  to  the   part 

temporaries,  bat  were  for  the  first  time  seen  in  the  clotted  with  fllings,  at  the  distance  of  from  lin.  to 

form  we  now  have  them,  as  compiled  by  Elzra,  9U0  iin.,  aocording  ta  the  power  to  be  neutralised^  it 

years  after  Moaes,  from  tradition  and  fragmenta  will  immedialBly  be  perceived  whether  the  polarity 

unknown.  o'  the  magnet  l>e  of  the  same  kind  a*  that  in  the 


1,  the  Blingi  will  gradually  fall  from 

lower  becomes  neutralised.     Whan 

a  talleu  from  the  part  SQbmittad 

.        F  gs,lopcove 

Tit  has  acquired  opposite  polarity  bi 


magnet 


for  believing  Moaes  apparatus;  it 

Qia  noi  wriie  meso  acoounis  :   but  are  there  not  t^  P^  "  '*" 

strongreaaonsfcrbelievinghecouldnothavewritten  all  the  niinga 

them,  there  being  then  no  alphabet  known  to  him,  to  eiperiment,  dip  it  asi 

if  indeed   the  alphabet  was  known  at  aU  in  hia  whstherithasacquiredc 

time  F    He,  as  well  a*  aU  Ma  foUow-countrymeo,  ing  too  long  in  the  vicu    , 

no  doubt  spoke  the  Egyptian   tongue,  and  if  ha  be  the  case,  preaent  the  contrary 

wrote  ha  must    have    written    in    the    Egyptian  at  a  distanoe   in  proportion  to  me   power  lo    do 

hieroglyphic  characters.  Is  there  any  mention  any-  diffused.    Very  little  practice  will  enable  any  per- 

where  of  books  written  by  Moses  except  the  "  Book  son  to  deprive   any  part  ot    the  steel    apparatua 

of  the  Law  "  F  which  were  the  aubjecta  of  the  "  two  belonging  to  the  limepieoe  ol  active  magnetism  in 

tables  ot  stone,"  and  nothing  mora?  two  or  three  minutes.    lean  generally  perform  tho 

Wa*  there  not,  than,  plenty  of  time  and  oppor-  exoenmont  m  one  minute,  however  ,magnel<eal  the 

tonities    for    romance    and    error   to   accomiUate  balance  or  other  part  may  be  that  is  to  ba  deprived 

aroond  the  real  facts  of  those  aneient  people,  aemi-  ol  tho  concentrated  power." 

barbarous  aa  they  were,  and  existing  at  the  very       Mr.  Abrahams  gives  no  description  of  ma  Bno 

dawn  of   historic   timea,   and   the    Deginning   of  magnet*,  but  I  have  no  doubt  that  vary  long  dam- 

letters?  Are  we  not  warranted,  too,  at  this  dislani*  ing  needles,  more  or  less  msgnotiaed,  would  answer 

of  time,  in  refusing  a  literal  reading  to  their  many  alTporposea.  H.  E.  Qi, 

miraculous  account*,    seeing    that    the    most  en-  ■ 

lightened  and  learned  of  Uieir  own  men  tetl  na 
these  wonders  were  " alle^rical " and  "dramatic," 
to  convey  moral  and  ruhgious  lesions?  ^ 

E.  L.  O."  rightly  sa^s  Josephua  only  lightly  Library.  King's  College-road,  N.W.,  and  you  will 


SIPLBIOOSOOPE-TO  " 
[3103!.!- WniTB  to  "J.  K.  P.."  at  Pitcaim'* 


touched  01 


the  Joshua  miracle.      It  is,  I  am  sure,  get  all  that  he  knows  thereanent.     If  your  instn- 

well  known  to  "E.  L.  O."  that  Joaeph  ignored  menthas  ever  been  taken  to  pieces,  it  is  just  abont 

and,  as  it  were,  hid  from  view  much  of  the  mira-  a  guinea  to  a  gooseberry  that  it  never  got  pot 

culoiia  ^rtiona  ot  the  history  ot  the  Jews.    He  together  again,  that  is  to  say,  correctly.    I  have 


^.    ..   Boman  and  Qreek  readers,    one,   and  used  . 

and  ha  wished  bi  remove  some  of  the  contempt   house  is  so  sitnated,  with  other  hoi 
held  out  to  his  country.  The  oelehrated  Jew,  Pliilo,    I  could  find  one  spot  only  on  all  tt 

espedally  explains  that  much  of  the  sacred  booka  of    -'-"^ — '" '-' —  — ^ 

his  country  must  be  taken  as  figurative,  and  not 
real.  Yet  here  are  we  at  this  distance  of  time, 
with  allaur  progress,  insisting  (and  with  "  E.  L.  O." 
helping]  on  reading  those  things  as  though  they 
realty  happened!  If  the  Jews  could  distinguish 
and  show  us  the  real,  the  l>eautifiit,  and  good,  from 

the  figurative  of  then  books,   their  manners,  and     _,  _  . ,.-_- 

customs,  why  shonld  we  not  accept  them,  and  thus    within  abont  three 


:™ni,tt 


■floor  window,  whe 
noon  all  the  year  round.  Then  again,  I  could  only  flx 
the  instrument  on  a  bracket  to  the  woodwork  inside 
the  window,  and  that  seemed  to  alter  In  position 
from  time  to  time,  so  that  I  could  not  depend  upon 
it  from  year  to  year.  I  have  now  discarded  it 
altogether   for   the   upright  -  slit  -  meridian  -  mark, 

roll  placed  at  first,  may  be  reckoned  on 

-'  " four  secouds  of  time  always. 


with  SI 

IS  their  writiueishow  tv  i o- 

ilous.  Those 
dren  of  Israel  "  ware  cerlaiiJy  "  children"  in- 
tnally,  and  it  ia  a  waste  of  time  to  tt;  to  make 

of  whattheyrecord  to  harmonise  with  modern 
;ht  and  our  knowledge  of  nature;  neither  do 
led  it.  All  the  sacred  books  ol  the  worid  are 
IT,  and  all  nations  have,  in  the  evolution  of 
m,  grown  superior  to  their  original  religions, 
■hown  by  the  rejectiou  of  that  which  has 
d  erroneous  or  miichievoua.  The  age  ot  strife 
emrism  has  passed  away — the  mental  air  ia 
and  we  may  be  outspoken  and  honest, 
liaps  those  portions  that  need  a  different  read- 
<  suit  oor  present  stale  would  best  fall  into 
proper  place  by  disuse  and  neglect  rather  than 

to  bring  them  up  to  date  by  a  strained  read  - 
•  translation.  This  ia  what  many  modem  and 
oat  men,  I  believe,  do,  believing  that  the 
HI*  of  mankind  are  a  necessary  part  of  our 
si  development,  and  every  attempt  to  make 
sqnare  with  scianca  pioves  it  cannot  be  done. 
'  thmkinc  man  will  admit  that  science  with 
oeasing  knowledge  of  nature  have  been  the 
hbUmt,,*    ati^    opinions,    and    both 


regarded  aa  a  grand,  noble,  and  wise  lawgiver —  north    and   sonth.    The   internal    pi 

one  of  the  few  great  and  leading  moralists  and  prismatic,  and  not  a  portion  of  -  - 

teachers  of  mankind,  yet  none  the  less  bo  to  them  the  axis  of  the  said  prism         '  ' 

because  they  knew  tho  romance  that  surrounded  planr      '   ' ' ' 


lis  noble  efforts  for  the  good  of  b: 
The    condition*    of  their  w— 
Wilderness  made  it  next  to  ir 


in  the  meridional 
K  the  origin  of  the 


.0  the  pyramidal 


we  idiould  not  i 
we  apply  to  o 
these  Jewish  r 


third  sun  of  the  three  tha 

ing  life  in  the  coincidence  of  the  images  is 

possible  for  him  to  state  ol  the  reflectors,  and  l  iliuuu 

account*,     l  sea  no  reason  why  tremely  difficult  to  correct  in  my  iuati 

Jie  samecriticismond  methodsa*  as  for  as  I  could  make  out.  tha  sen 

'  histories;  bul^  if  we  force  on  not  jiroperly  placed,  and  although  tl 

ds  a  real  and  literary  meauiog,  bore  all  the  marks  of  having  been  pmund  down  on 

we  no  mem  violence,  and  what  we  do  not  force  on  to  ita  seating,  it    had  l>ei'n    so   invffidently  done 

other  ancient  records,  and  wa  place  difficulties  and  originally,  or  had  got  bont  since,  that  on  tightening 

obstacles  iu  their  way.  the  screws  it  went  completply  out  of  adjuslment.    1 

There  are  the  same  difficulties  farced  on  the  early  do  not  mean  to  say  that  it  h.id  not  nnce  been  right 

records  ot  Christianity  with  regard  to  the  sui>er-  in  this  respect,  particularly  as  it  was  not  new  when 

natural    element.      These    accounts    were    almost  I  obtained  it;    but  it   romiins   to    ma   a  difiicnlt 

certainly  not  written  a*  we  now  have  thorn  for  problem  to  say  when  that  "once"  may  have  been, 

pretty  well  two  centuries  after  the  events  are  said  The  diploidoscope  has  the   advantnxe  of  ihowing 

to  have  happened,  and  we  know  by  what  ilid  obtain  the  son  through  cloud  or  infs,  when  his  light  ia  in- 

for  a  lone  tinieafter,  how  easy  it  was  toclolhe  real  suffident  to  inake  a  cleau-oilged  shadow,  but  be- 

facta  and  history  with  fiction  and  fable.  ware  of  clouds  passing  eiiit  or  west  whilst  you  ars 

Is  it  wise  to  encourage  doubt  in  so  much  that  is  o'bserviug  with  Uie  slit  iuEitrumeiit. 
beyond  comparison  for  simple  purity  and  beauty,  It  might  surprise  somo  fulk^  t-i  sec  an  enumer- 
by  persisting  in  making  it  father  the  incredible  and  ation  ol  the  times  when,  at  southing  oi  the  suu,  an 
impossible  T  olnervation  haa  Iwen  posaible  in  the  course  of  a 
These  difficulbea  are  of  the  same  nature  ai  the  year.  This  year  I  saw  tli.<  -.uu  at  noon  on  Easter- 
early  Jewish  records  ;  they  were  not  written  down  day  and  Whitsunday,  and  not  iu;;iiu  lor  som-^  three 
till  tradilioa  had  long  had  full  play  to  alter  and  months.  Twice  out  uf  threi  tiini-s  iluring  the  laat 
add.  We  Gnd  no  mention  (aa  far  as  I  can  at  fortnight  a  cloud  has  appeared  cither  one  halt 
leam)  of  the  Gospels  aa  wa  have  them,  till  minuto  just  before  or  not  gone  away  till  juit  after 
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VIOTOB    UVSTBI.. 

[3IG32.1— The  notice  o(  ths  datth  otUuHtnlv 
greftt  msn  in  tout  loat  iune  will  Iw  read  with 
l^ret  by  all  who  have  had  tha  pleonire  of  Qiiug 
tb«  iiutruiaenta  made  b;  bim.  and  the  leRret  will 
be  increased  by  the  knovledge  that  his  life  waa 
bonbled  by  poTurty.  It  yoMt  correspondent  bod 
nude  thii  fact  known  jeen  aso,  there  con  be  no 
doubt  that  some  aviat&nce  would  have  bean  forth- 
oonuDg.  I  have  one  of  his  organs  made  !2li  years 
ago,  which  is  to-day  lunplf  perfect,  and  u  an 
instrument  lor  rendering  orcheatral  music,  it  is  as 
Dsu  perfection  as  one  can  hope  to  obtain. 

It  is  poinfol  Id  know,  when  too  late,  that  so  great 
K  man  diould  have  been  horoned  with  wont  o( 
means,  and  tbe  only  utiafaction  is  in  the  hope  that 
hie  labours  hare  1>eGn  a  pleasure  to  him,  which 
vould,  to  some  extent,  be  a  compensation.  We 
IiaTe  tost  a  genius  ;  let  us  hope  that  his  eons  will 
follow  in  Ilia  steps,  and  be  more  satiafactorily  com- 
p«luat«d  in  money  matters  than  be  has  been. 

TboB.  Fletcher. 

FXn,I.BB'S    CELL. 

[31633.]— Some  time  ago  a  comapondent  stated 
that  the  connection  between  the  zinc  and  its  ter- 
minal in  this  battery  was  ncvrr  insu}at«d.  Feeling 
Bore  this  waa  incorrect,  I  have  been  at  some  trouble 
to  ascertain  how  the  originat  was  made,  because 
when  at  Foit  Honckton,  Oosport,  with  the  Sub- 
marine MJneiB  in  ISIO,  one  of  the  officiera  showed 
ne  in  the  appendii  of  Fleoming  Jonkin's  "  Eloe- 
liid^"  an  uluttration  of  the  now  cell,  where  the 
sdno  rod  abOTB  tba  cone  at  bottom  is  coTcred  with 
AO  indiarubber  tube  or  in^atin?  ramiah.  The 
aame  illustmtion  and  description  is  to  be  found  on 
page  321  Vol.  XXIH.  of  the  "  E.  M,,"  or  specifics. 
Hon  of  patent  Ko.  33iO,  187.5.  For  some  reason, 
though,  the  cocnectioD  with  the  zinc  was  lery  soon 
altered,  became  in  Mr.  Preeoe's  Canlcr  lecture, 
"  Some  Bvcent  Adrances  in  Telegraphy."  he 
describee  the  :tinc  (on  page  170  Vol.  XXX. 
"E.M.")  thus:  "The  zinc  le  a  smaU  block,  of 
pyramid  shape,  fised  at  the  end  of  a  stont  cupper 
wire,  ivlh  being  well  amalgamated,  to  which  the 
hindmg  screw  is  attached,"  and  adds  :  "It  would 
natinslly  bo  thou^jht  thnt  tbe  copper,  being  directly 
oonneoted  to  the  2mc  cod,  would  cause  local  action 
to  be  set  np ;  but  this  u  prevented  by  oepQlary 
•ttr»ctioQ.  The  mercury  gradually  rises  up  irom 
the  bottom  of  the  cell,  and  coats  the  copper  wire 
with  a  thin  Sim  of  mercury  and  dissolved  zinc 
irbererar  local  action  could  take  place." 

TheqneMion-now  cornea,  Why  was  this  change 
made?  Of  course,  the  inmlatad  zinc  rod  wo* 
lOtdeea  to  produce  ourrDnt,  so  to  speak,  likewise 
tiie  amalgamated  copper  wire  ;  therefore,  wonld  it 
not  be  better  to  leave  the  coue  at  the  bottom  of 
zino  rod  and  zinc  rod  eipoeed  to  the  action  of  the 
add,  and  thus  get  all  the  surface  of  the  7,inc  iota 
action  V  I  can  quite  understand  that  (or  interrailtBiit 
tignalling  and  that  class  of  work,  it  woiUd  not  be 
wisa  to  keep  c^iposod  so  large  a  surface  ;  but  for 
oontinnous  use,  such  as  lirivu^  small  motors,  I 
think  the  Fuller  call  unequalled,  so  perhaps  elec- 
trical friends  and  Mr.  Haycock,  who  leems  to  have 
had  oonsiderable  experience  with  these  batteries, 
will  eay  why  a  change  in  the  connection  and  ex- 
posure of  the  cine  was  made- 
John  J.  QUbert,  A.I.E.S. 
Biimingham,  Sept.  20. 

LITSANODE. 

[31634.]— I  All  Boriy  to  be  obliged  to  oontradiot 
espondant  8,  Bottone  as  to  tbe 
This  is  not  "  paroiideof  lead 
oompre—ed  into  tbe  form  of  plates.''  At  tbe  cost 
of  mnch  time,  labour,  and  mopey,  the  notion  em- 
bodied in  these  words  has  been  proved  utterly 
impmcticablo.  Compress  peroxide  of  lead  as  much 
as  jon  like,  the  maiB  will  disintegrate  when  immersed 
in  an  eleotrolj-te.  To  make  lilhanode,  a  pasty 
mass  of  pci^toiide  of  lead  (litharge)  and  water  must 
first  be  caused  to  •'get"  by  means  of  a  slow 
chamicatB  reaction  involving  the  production  of 
an  insnnble  compound :  and  Uie  tatter,  in  the 
form  ot  a  plate  having  no  tendency  to  dis- 
integrate when  immersed  in  a  Quid,  miut  then  be 
elertpolylically  converted  into  bydrated  peroxide  of 
iMd,  containing  a  certain  percentage  of  lead  sul- 
phate. It  i*  difficult,  but  quite  possible,  to  cany 
the  oonveriioa  loo  tar,  with  detriment  to  the  bard- 
nea  and  cohesion  of  the  plate.  Properly -formed 
lithanode.  such  as  is  now  supplied  by  Messrs  Cath- 
""rt  and  Peto,  is  the  negative  ' 


nature  of  lithanode. 


Snfasequently  filled  by  "  Sigma,"  and  now  occupied 
'  8.  Bottone,  as  an  authority  on  voltaic  batteries 
the  serrice  of   tbe   electrical    mders   of  tbe 
"B.  M."  ■  The  next  beat  uagatiTe  is  r<^*"^Bin. 


immersed  in  a  mixture  of 
hut,  in  eiBcienf^  as  well  oi 
long  way  below  lithanode. 

The  suggestion  that  lithanode  can  be  replaced,  or 
has  been  superseded  by.  compressed  peroxide  of 
lead,  is  due  to  one  or  more  of  the  narositica!  and 
piratical  fraternity  who  fatten  at  the  expense  of 
mventors,  and  add  insult  to  injury  by  con- 
temptuously running  down  the  inventions  they 
infrmge. 

I  may  add,  in  oonclusion.  that  the  spongy  lead 
element  which  is  now  used  in  eonjurictioQ  with 
htbanode  iu  tbe  most  improved  form  of  seoondaiy 
battery,  adapted  tor  miner's  lamps,  &c.,  is  some- 
thing very  different  from  the  "partially  deoomposed 
lithanode  "  referred  to  bv  vour  correspondent. 

DeBmond  O.  FitiQsrald,  IC.I.E.B. 

4B,  Loughborough -road,  Brixton,  S.W. 

NASBITTH  HAUUBB. 

[31635.1— The  attempt  of  French  writers  (see 
letter  31621)  to  claim  for  their  countryman  Bourdon 
the  credit  of  the  invention  of  the  steam-hammci,  is 
one  of  those  pieces  of  Gallic  effrontery  which  arise 
periodically  to  stagger  one's  belief  iu  the  saying 
that  ridicule  kills  in  France.  The  article  in  tbe 
Paris  Figaro  is  no  doubt  baaed  upon  a  paper  read 
some  yeara  ago  before  the  French  Sod^t^  des 
Ingiuieurs  CivUs,  in  which  were  nnt  forward 
claims  that  Bounion  never  made  himself.  The  real 
facts  about  tbe  invention  will  be;  touud  set  forth 
at  p.  2-10  el  sr'j.  of  Xasmyth's  "  Autobiography," 
edited  by  Samud  Smlle^  and  published  in  IStSS. 
In  this  work  will  be  found  a  reproduction  of  the 
original  sketch  of  the  steara-hommor,  dated  21th 
November,  1839.  Donrdon's  oounection  with  the 
invention  is  briefly  this :  Ho  visited  Nasmyth's 
worts  at  Patricrott  in  company  with  Mr.  Schneider, 
the  heed  of  the  Creuiot  Works,  of  which  Bourdon 
waa  the  engineer,  in  order  to  see  some  machine 
tools.  WbBa  there  be  was  ahown  Nannyth's 
"scheme-book"  containing,  among  other  sketches 
of  mechanical  appliances,  the  original  drawing  re- 
torred  to  above. 

Nasmyth  had  not  yet  constructed  his  hammer,  as 
times  were  tiad,  and  he  was  told  there  was  at  that 
period  no  use  for  such  a  tool  in  England.  Two  or 
three  years  later,  being  at  Cireusot,  ho  saw  the  first 
steam-hammer,  which  hod  been  conatiucted  by 
Bourdon,  from  drawings  he  had  been  permitted  to 
make  from  the  Patricroft  sketch-book.  While 
riulighted  to  find  that  his  idea  hsd  been  practically 
realised,  Nasmyth  appears  to  have  become  alarmed 
lest  the  fruits  of  his  invention  should  bo  lost  to  him. 
On  hie  return  to  England,  therefore,  be  patented 
the  hammer,  the  epedficatioQ  bearing  date  1H42. 
In  those  davs  a  patent  cost  £300,  which  is  the  reason 
' "■■--  —as  not  protected  when  it 


_,  I  believe)  the  invention  from  tbe  notebook  of 

Mr.  Nasmyth. 
The  latter  was  surprised  to  find  his  own  in vBntian 
ut  into  operation  by  another  before  he  had  worked 
;  himself.  Joe.  f-*-— -■'-"" 


X,&THE   HATTBBS. 

(31ti3;.]— I  iK  sorry  to  say  I  cannot  heb 
"  Fnink  "  with  his  mysterious  iathes.  With  renid 
to  the  •■  drOl  spindle,"  I  hope  we  shall  eaon  EaTa 


smaller  one  near  pulley  end  is  loon, 
and  oaunot  be  set  up,  which  makee  one  think  ICr. 
Evans's  way  of  fitting  on  a  loose  cone  {in  oi 
■'     pulle^snd  pointing  tl      ""  "" 


—  , , r -p  — other  way,  is  better. 

How  are  HoltzaplTd's  dritlen  Btted  F 

In  the  American  Maehiaut  for  July  2tth,  then 
is  described  a  most  intereating  headstock,  of  a 
hollow  mandrel  turret  lathe,  by  Jones  and  Lamsos, 
fitted  with  a  chuck  for  boldmg  the  work  which  eu 
be  opened  and  dosed  icilliout  tlo/iping  ;  a  self- 
acting  motion  for  feeding  forward  the  stock  when 
chuiji  is  opened,  and  a  handle  for  throwing  in  and 
out  the  liock-gear.  I  think  it  the  Editor  would 
kludly  extract  that  description  it  would  pleaae  many. 

''  1  busy  with  a  straight-tme  chuck  1  havemsds 
with  my  Kose  engine  attachment,  and  find  it 
iterestioc  to  square  up  and  omamont  obloi^ 
:ela  of  hard  wood.  P.  A.  X. 


Ibavs 

__._  ___   ornamental  pnr- 

^ .  __id  find  it  a  failure.     It  will  not  take  fins 

cutting,  and  it  dulls  the  tools  like  a  piece  of  saod- 
Btono.  "Fluting"  is  tJie  only  style  of  workwilk 
which  I  have,  succeeded,  and,  singiilarl;,  cos 
traverse  with  a'  i-iound  drill  produces  a  dean  col, 

whilst  in  ivory   a   second   traverse   i- '-^ 

..   ...  j^  feature  in  it  is  the  ennd 

matter  so  macb  if  the  whole  piece  of   j 
work  were  built  Qp  of  xylonite;  but  sor  ^^- 

ago  I  inserted  a  bottom   of   xylonite  ii 
piece  of  ivory  work,  and  when  I  took  it  u; 

0  pieces— the  contraction  being  mc 
that  Vie  screws  hod  no  hold  wnatai 
the  remedy,  if  one  cares  to  work  in  it »  w, 

le — TH..,  turn  the  work  nearly  to  siseancl^ 

it  thoroughly  before  enisbing.      G.  C.  BIUm*. 


made. 

It  we  are  to  bdiove  Jamas  Nasmyth,  who  was  a 
man  of  singular  simplicity  of  character.  Bourdon 
fully  acknowledged  the  source  of  the  invention, 
and  thankfully  accepted  some  improvements  of 
detail,  which  Nasmylli  then  and  there  suggestod. 
The  whole  story  as  told  in  the  autobiography  is  a 
most  cunous  one  :  but  it  bears  the  impress  of  tmth, 
and  had.  up  to  the  time  of  the  appearance  of  the 
paper  before  the  French  Society  of  Civil  Engineers, 
been  universally  accepted  as  correct. 

Tbe  French  have  a  way  of  making  these  claims 
years  after  the  partiee  are  dead,  and  when  it  is 
diSiault,  if  not  impossible,  to  disprove  them.  In 
this  way  tbey  anert  their  countrymen  to  have 
~ — 'ooted  steam  navi^tion  ^tarquia  de  Jouffroy), 


m  navi^tion  (Marquis  de  Jouffroy), 
■0  (Segum),  and  ^as-lighting  (LeboiiJ, 
ll,phoiogT'apby  [MJ  pee  and  Daguerre), 


thediTing-bell,photogT'apby  [KiJpcei 
tbe  screw- propeller  ^auvage),  the  telephone,  the 
sewing-machine,  and  a  host  of  other  things  that 
were  certainly  not  first  brought  out  in  France.  In 
fact,  it  is  not  Coo  much  to  say  that  they  claim  every 
discovery  in  science  and  every  invention  in 
mechanics,  and  will  at  some  time  or  other  accentuate 
their  claims  by  erectini  statues  to  their  heroes.  The 
worst  of  it  is  that  when  one  of  these  statues  is 
inaugurated,  the  oorrespoudeuta  of  Bugliah  and 
-ipapera  seriously  reproduc- *'- *^-  — 


in  the  prindple  1 


^denill, 
got  to  be  taken 
textbooks.     One 

an.    For- 


doims.  at  Qrst  laughed  at,  in  time 

seriously,  and  find  their  way  into 

of  the  most  recent  of  those  rcctaw 

basic-steel  process    is  a  French  invention.     F 

tuuately,  Mr.  Qilchrist  is  still  alive  to  vindicate 

truth  in  this  matter;  but  English  ' '^ 

Speaking  Eenerallj,  I  may  say  that  I  cannot 
recall  a  smgle  invention  of  importance,  with  the 
exception,  perhaps,  of  the  reaping-machine,  which 
has  not  at  some  time  or  other  been  daimed  by  the 
French.  P.  O.  D. 

[31ii3(l.l— Is  reply  to  letter  3! il21 , 1  refer  your 
readent  to  the  "  Life  of  Jas.  Nasymth  "  by  himself, 
published  some  veara  agj.  his  interestiog  account  of 
this  matter,  especially  of  the  wav  in  which  Schneider 
of  the  Creuaot  Works  obtained   (in  pufsot 


IBUTATION   rVOBTT. 

I.S.]— DtTEixo  the  last  few  ii 


i  whole  piece  of  j 
lut  some  monOs  J 
□ite  intoalaigs  I 
ikitupyeaterdsy  1 
leing  more  thu  I 
d  whatever.   Of    j 


131639.]- 


SAP  IN  TBBBS. 

"W.H.  S."  (letter  31013)  aajaastiw 
imarous  extremely  fine  tubeSj"^tbBCi 


them.     I  tail 
the  foroe  of  such  argument.     Blotting-paper  K 

calioo  may  be  said  to  contain  extremely  fine  tnba^ 
and  therefore  it  might  be  aoid  water  will  rise  £0  it 
100ft.  in  them ;  but  the  tacts  go  to  prove  it  will  not 
rise  1ft.  in  either.  Possibly  gloas_  tubes  may.h 
made  sufficiently  email  for  water  to  riae  in  Qiem  'HL, 
as  stated.  In  the  smallest  vaccine  tubes  the  msxi- 
mum  height  is  2in. 

Will  regard  ti>osniom«,  "  W.  H.S."baBevideiilll 
never  tested  the  effect  of  using  more  than  one  m«»- 
brane,  but  is  aimply  stating  his  opinion.  At  tlu 
roots  of  trees  there  is  no  water  in  a  liquid  ststa. 
although  moisture  may  be  hdd  iu  the  aoU  by  ab- 
sorption, and  that  being  the  case,  there  is  no  wtW 
to  pass  through  any  momhrane.  In  many  parti  oi 
"  Tropics,  where  the  most  succulent  trees  floiiiiA 
Bni'nii  absolutdy  dry  as  dust.  Uow,  then,  sn 
ibes  under  such  conditions  to  oblaiotlu 

J.  A.  Beeves. 


bountiful  supply  of  mostun 


OTIBIOUS   EXPLOSION. 

[31frl0.]— 0-v  Sunday  eveuiog  last  a  moat  cnrioB . 
explosion  occurred  here  in  the  surgery  of  one  of  ow 
local  medical  men.  A  large  glass  mortar,  that  hsd 
been  nseJ  for  making  a^  simple  chalk  mixture  int» 
noming,  had  been  left  standing  on  a  table,  wh««, 
without  any  apparent  cause,  or  anyone  bsing  nw 
t  it  exploded  with  a  loud  report,  blowioe  ititf 
nto  hundreds  of  littie  pieces,  tbe  largest  of  whi4 
K-as  about  the  size  of  a  hazel  nut.  These  pieces  U 
.he  oppearauce  of  glass  that  had  been  heated  iM  , 
suddenly  chilled  in  water,  and  could  be  easif , 
crumbled  into  tiny  orvstal-like  bits. 

Hiveanyof  "ourB''bailasimil»reipBri«n«s«™ 
gloss  mortars  ?    I  should  be  glad  if  anyone  oooU . 

fitain  this  peculiar  phenomenon.  ^ 

linckley,  Sept.  IS.  Jno.  H.  Bobott«m. 

HOM  (EOP  AT  HT. 

[31611.]— I  AM  very  glad  to  have  the  oppoitvai^ 
of  replying  to  Mr.  Uarard  Smith's  oonitMiaa  W«" 
(31  HI  I),  which  I  think  might  hare  bean TB^Jostiv 
ably  oouchod  in  an  a^resnTe  lone. 

He  touches  upon  what  I  have  wished  to  ia^B- 
on  tbe  readers  of  the  Esauss  MxOKUtIO  b  ^' 
i>carcvly  sdentific  or  even  eSectual  oiitioiiaeot  ■*  .< 
"Ljiluey  Dispenser":  that  diaaws  can  oolytj" 
nndentood  with  a  lengthy  ttaining  aatiil;iiQg  ■• 


Ikpt.  26*  1890. 
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iimiMnti  of  the  State.  I  am  tare  that  he  ii  as 
I  aware  aa  I  am  that  a  Tery  great  deal  of  on- 
■my  harm  if  done  l^  ignorant  quackt,  and 
uBopalhic  litemtore,  proruaing  as  it  does  to 
m  aa  popular  books  of  reference  for  diagnosis, 
Snoeii,  and  treatment.  Can  Mr.  Gterard  Smith 
irm  me  who  is  responsiUe  for  this  extensive  and 
iona  literature,  oy  means  of  which  sudi  indi- 
lals  as  the  *<Lydnej  Dispenser*'  are  allowed  to 
la  on  the  orednlity  of  the  pablic,  in  the  name  of 
it  I  am  glad  to  belieye  are  a  conscientious  body 
eientificmeo? 

ha^e  always  considered  that  the  really  oon- 
ntkms  homoeopaths  make  a  very  ereat  mistake 
not  energetioally  disclaiming  and  discounten- 
ing  the  numearous  publications,  so  often  con- 
ing litter  rubbish,  written  by  members  of  the 
KBopathio  heresy.  That,  and  I  think  that  only, 
Minto  lor  the  uncompromising  attitude  of  the 
lodoz  portion  of  the  profession.  Why  should 
r  aeoede  from  their  ranks  and  depart  nom  the 
fee  of  professional  etiquette  to  establish  what 
f  hold  to  be  soien^'flo  principles  ?  So  long  as 
a  qualified  homoeopaths  pursue  such  reprehen- 
e  methods,  I  shall  feel  myself  justified  in 
ing  a  great  many  of  them  ''knaves,  fools, 
aoaoks.^'  The  tribunal  before  whom  they 
aid  not  cease  to  plead  their  cause  is  that 
their  medical  press,  not  the  ignorant  laity 
Me  infinite  gullibility  in  matters  medical  lb  a 
rord.  I  must  confess  that,  in  my  opinion  and 
t  of  many  proTindal  members  of  {he  professicn, 
re  is  no  Inranch  of  medicine  in  which,  with 
exception  of  a  dozen  drugs  or  so,  the  profession 
more  hopelessly  at  sea,  without  any  scientific 
odation,  and,  as  he  justly  says,  at  the  mercy  of 
dists. 

lieire  is  the  element  of  error,  the  so-called  **  faith 
e,"  which  is  always  confronting  us,  and  which 
m  accounts  for  many  yaunted  cures  ascribed  to 
igs.  The  number  of  times  I  haye  relieyed  pain 
I  produced  sleep  l^  the  mere  injection  of  dis- 
M  water,  or  the  aaministration  of  peppermint- 
tsr,  is  really  extraordinary.  I  have  heard 
isMs  ascribe  the  most  curious  virtues  to  drugs 
it  are  certainly  innocent  of  any  but  their  fiavour- 
;  properties.  I  am  quite  oonvinoed  that  the 
nssB  of  the  ptactioe  of  therapeutics  depends  very 
n^gpi  personal  infiuence. 
ihaatn  opportunity,  a  few  days  ago,  of  seeing  a 
yifaiMng  Distance  of  the  influence  of  mind  over 
ij.  A,  you^  lady  who  had  been  under  medical 
Mrfiiion  some  days  (for  some  complaint  entirely 
connected  with  the  one  I  am  mentioning)  was 
yected  to  the  influence  of  a  violent  mental  snock, 
Kh  WM  followed  bjr  abdominal  pain  like  colic, 
■t^ation,  and  vomiting.  Such  instances,  with 
ny  cur((Crns  cases  of  idi^yncrasy,  are  constantly 
uning  in  the  course  of  medical  practice,  and 
itzibate  to  the  uncertainty  of  therapeutics, 
a  short,  as  far  as  I  can  gauji^  the  temper  of  the 
fnssion— and  I  have  exceptional  opportunities  in 
dng  with  a  larffe  number  of  its  members — I 
.  nre  I  am  right  in  saying  that  they  would 
ily  welcome  any  elucidation  of  the  tangled  maze 
herapeutics. 

can  assure  Mr.  (Gerard  Smith  that  if  the  prin- 
es  of  homoBopithy  are  true,  all  the  ''odium 
ileum"  and  the  studied  opposition  of  orthodox 
sidans  will  be  utterly  powerless  to  arrest  its 
filsto  tnumph.  Ixmoiziixiate. 

S    HABDEKIKa    AND    TEDCPBBINa 
OF    STEEL. 

1642.J-jTo  a  sweeping  assertion  that  nothing 
be  said  in  its  favour  the  writer  of  letter  31320 
i,  in  more  reasonable  averrance,  that  my  theory 
it  new.  Be  it  so,  then !  I  bow  myself  before 
possibly  wider  information  and  withdraw  any 
t  of  its  novelty  I  may  have  unwittingly  made ; 
as  kmg  before  pubhcation  I  had  instituted  a 
m  rigorous  search,  he  must  not  be  offended  if  I 
bim  to  state  chapter  and  verse  of  the  alleged 
Bier  statement  of  the  hypothesis ;  and,  if  I  may 
or  presume  upon  his  loudness,  its  substance  as 
.  Of  course  I  should  not  admit  that  a  crude 
;eation  tiiat  the  carbon  of  the  steel  undergoes  in 
hardmring  process  a  transmutation  into  the 
MBid  form,  could  be  said  to  run  on  the  same 
I  as  mine :  I  could  only  allow  that  it  led  to  the 
i  tenninus,  which  is  a  very  different  proposition. 
however  this  may  be,  this  ^tleman  of  Sheffield 
zely  not  very  happy  in  his  choice  of  words  in 
phrase  "  guuty  of  re-enunciation."  To  me  it 
IS  that  to  re-enunciate^  is  an  achievement  only 
proud  than  to  enunciate  in  a  primary  sense ; 
m  truth  the  one  act  is  the  least  worthy  merely  in 
g  the  least  fortunate. 

i  proceeding,  "  T.  M."  must  excuse  my  saying 
;he  is  all  at  sea  in  his  reflections  upon  my  use  of 
£ggert<colonr  test,  for  so,  indeed,  he  seems ; 
if  he  actually  intends  to  question  the  existence 
Biportance  of  the  facts  adduced,  he  has  taken  a 
as  iriiich  really  doesn't  concern  me  at  alL  For 
oeglbout  much  the  greater  ptat  of  my  treatment 
mm  aspect  I  was  simply  and  often  closely  f oUow- 
{me  most  highly  esteemed  authorities,  and  the 
MHquoted  were  anived  at  by  reaearofaea  specially 


orgamsed  and  undertaken  to  determine  the  chemical 
dirtinction  between  annealed  and  hardened  steel, 
and  every  care  was  taken  properly  to  indicate, 
verify,  and  establish  them  so  that  they  can  hardly 
be  questioned.  Knowing  them  to  be  fully  corro- 
borated I  neither  had,  nor  have,  any  reasons  to 
doubt  their  accuracy ;  hence  I  oonsiaer  them  im- 
portant points  in  the  problem  and  by  no  means  to 
DC  ignored.  Indubitably,  therefore,  tliese  two  facts, 
that  hardened  steel  in  this  test  exhibits  a  marked 
decrease  in  coloration  and  a  more  coherent  residue, 
are  not  to  be  dismissed  as  obscure  and  ill-defined 
distinctions ;  even  without  the  expressed  optinion  of 
the  eminent  author  of  the  researches  in  (question,  who 
esteemed  them  as  important  characteristics,  and  him- 
self derived  therefrom  the  condubion  that  the  carbon 
becomes  "fixed.'*  This  I  quoted  and  accorded  a 
qualified  acceptance ;  and  m  all  reference  to  the 
diemical  aspect  of  the  subject  I  kept  most  dosely 
to  the  path  tiius  previously  laid  down ;  departing 
from  it  onlv  to  extend  it  oy  sug^;esting  tnat  the 
carbon  of  the  steel,  instead  of  bemg  "fixed"  as 
graphite,  as  was  tacitly  assumed,  sunwed  a  further 
mutation  into  a  denser  or  adamantine  form.  And 
as  I  venture  nothing  more  in  this  direction,  the 
doubts  "  T.  M."  expresses  refiect  rather  upon  the 
authorities  I  have  followed  than  upon  myself — 
surely  an  inadvertence  upon  his  part,  for  of  course 
one  with  his  {deep  reverence  of  authorities  would 
never  intend  anything  of  the  sort. 

His  next  paragraph  is  not  very  dear ;  but  I  may 
say  at  once  that  I  do  not  admit  the  need  of  any 
inordinate  boldness  of  speculation  to  sustain  this 
theory.  And  thouffh  I  can  recall  neither  instance 
nor  reason  for  disoelief  as  to  the  possibility  of 
even  a  ten  thousandth  part  of  a  foreign  admixture 
to  a  substance  producing  appreciable  effects  upon 
its  nature.  I  make  use  of  no  such  assumption. 
For  my  tneory  proceeds  deliberately  from  the 
thesis  that  the  major  part  of  the  carbon  is  con- 
verted. As  to  the  colour  test,  I  should  be  very 
loth  to  use  it  as  a  quantitative  test  for  the  pur- 
pose denoted.  It  is  admittedly  a  most  excellent, 
and  I  might  add  a  most  degant,  resource,  in  its 
proper  fimction ;  but  it  were  absurd  to  expect  it 
to  determine  the  actual  degree  to  which  a  physical 
change  in  the  colouring  constituent  may  have 
attained.  I  referred  to  it  chiefiy  to  show  tnat  the 
hardening  process  inaugurates  a  different  phase  of 
solubility.  In  other  respects  the  fact  that  the  dif- 
ference is  not  more  marked,  and  that  the  solution  is 
easily  completed  by  heat,  inclined  me  to  the  belief 
that  there  is  no  dissociation,  the  carbide  of  iron 
being  directlv  converted  into  an  adamantine  form. 
Mv  critic  fails  entirdy  to  explain  away  the  increased 
coherence  shown  in  the  resiaue  of  hardened  sted — 
a  fact  which  Prof.  Abd  considered  especially  re- 
markable; and  I  need  only  refer  back  to  the 
attempt  to  show  how.  Indeed,  his  arguments  on 
these  two  preceding  points  bear  sufficient  refutation 
on  the  face  of  them,  for,  in  the  first  place,  might  I 
not  with  as  much  reason  argue  that  diamonds  are 
sometimes  black — ergo.  Why  should  not  my  iron- 
bom  diamond  be  black  also  ?  And,  again,  can  it 
be  expected  that  a  structure  would  remain  in 
evidence  if  deprived  of  its  struts,  leaving  only  the 
ties? 

But  criticism  from  the  indifferent  graduates  wdl- 
nigh  into  the  ridiculous  stage  when  it  takes  the  form 
of  paragraph  six.  I  can  answer  it  only  by  asking 
"  T.  M.,"  point  blank,  whether  he  fancies  sted  to 
bo  simply  a  subcarbide  of  iron  ?  If  he  does,  it  were 
perhaps  best  to  leave  him  alone,  as  lone  he  must  be, 
m  that  belief ;  but  if  he  holds  instead  to  the  more 
usual  and  rational  oondusion,  that  it  is  an  alloy  of 
iron  with  carbide  of  iron,  then  I  should  much  like 
to  know  how  he  imagines  the  laws  of  chemical  com- 
bination can  define  its  composition  ?  For  the 
(question  then  becomes.  Why  should  a  mixture  of 
iron  and  iron  carbide  in  a  certain  limited  range  of 
proportions  produce  a  substance  of  such  marked 
ana  peculiar  characterististics  as  sted?  And  to 
this  I  submit  no  answer  offers  except  mine^  which 
indicates  this  same  limited  range  of  composition  as 
a  strongly-defined  consequence  of  the  theory. 

My  cntic  finally  proceeds  to  draw  coxnparisons 
between  my  theory  and  that  of  Prof.  Roberts- 
Austen;  and,  of  course,  he  deddes  for  the 
authority.  Now,  in  the  logical  issue,  there 
is  not  so  great  a  divergence  between  our 
respective  theories  as  may  seem.  There  is 
a  strong  distinction,  of  course ;  but  there  is 
also  an  affinity ;  and  as  a  just  insight  into  the 
maimer  in  whidi  they  diverge  and  converge  will 
greatly  facilitate  arbitration  upon  their  respective 
merits,  I  will  state  it  as  briefly  as  possible.  My  own 
theory  may  be  described  as  an  almost  wholly  mecha- 
nical  one,  inasmuch  as  it  ascribes  the  wonderful 
hardening  effects  to  apurdy  mechanical  strwigthen- 
ing  produced  by  the  formation  within  the  iron  of 
interlacing  fibres  of  a  substance  of  very  hifh 
rigidity  and  tenadty.  Molecular  effects  —  i.e.,  the 
action  of  carbon  molecules  upon  adjacent  molecules 
of  iron,  I  have  ignored  as  indefinite  and  probably 
insignificant  in  comparison  with  the  effects  which 
may  reasonably  be  expected  in  the  first  case.  Prof. 
Austen,  on  the  contrary,  swears  entirdy  by  the 
molecular  effects,  and  practically  holds  that  the 
hai^ening  is  the  result  cil  a  molecular  strengthen"  i 


ing,  i.e.,  an  increase  of  the  molecule's  individual 
powers  of  attraction,  or,  rather,  of  its  powers  to 
resist  displacement  in  relation  to  its  comrades.  As, 
in  view  of  the  detailed  data  of  the  problem,  it  is 
manifestly  too  general  and  insuffident  a  statement 
merdy  to  say  tnat  the  presence  of  a  certain  propor- 
tion of  carbon  can  cause  the  necessary  large  increase, 
he  supplements  It  by  surmising,  from  certain 
peculiar  facts  in  the  benaviour  of  iron,  that  there  is 
a  hard  condition  of  that  metal,  existent  in  the  purer 
forms  only  at  a  comparatively  high  temperature. 
Thence  he  reasons  that  carbon  in  the  proportion 
and  state  in  which  it  is  present  in  sted  may  nave  a 
retentive  power  (mysterious  power!)  upon  that 
condition,  such  that  it  can  f  maintain  it  permanently 
after  the  metal  has  been  suddenly  cooled  from  the 
high  tempenture  at  which  the  condition  exists. 
Here,  then,  is  a  full-grown  hypotiiesis ;  but  to  fit 
it  in  with  the  chemioil  evidence  he  is  under  the 
eximicy  of  encumbering  it  further  with  an 
additional  thesis.  This  is  the  well-worn  conduaion 
that  the  carbide  suffers  decomposition,  leaving  its 
carbon  in  a  state  of  solution  or  alloy  in  the  iron,  in 
which  condition  it  is  better  prepared  to  exerdse  its 
said  retentive  power — why  is  not  indicated,  as  are 
not  the  why's  and  wherefore's  of  several  other  items 
in  the  theory.  From  the  foregoing,  it  will  be  seen 
that  the  ponibility  of  there  bttug  any  mechanical 
strengthening,  such  as  I  have  descrilled,  has  quite 
escaped  the  professor's  observation,  though  it  is 
vezy  patent  that  such  strengthening  can  and  does 
exist  m  nature,  while  there  is  absolutdy  no  instuioe 
of  the  molecular  strengthening  he  assumes.  For 
it  must  be  remembered  that  it  is  concomitant  with 
a  slight  increase  of  bulk,  instead  of  a  more  natural 
decrease— wherein  lies  its  peculiarity. 

Now  I  fancy  it  can  be  shown  generally,  if  not 
mathematicalrf ,  by  reasoning  from  the  elementary 
postulates  of  tne  theory  of  matter,  that  this  assump- 
tion of  molecular  strengthening,  on  whidi  the  pro- 
fessor's  theory  is  chiefiy  bued,  is  absurd  and 
untenable.  Thus,  premising  that  matter  is  composed 
of  ultimate  atoms^  each  endowed  with  two  simple 
forces  of  attraction  and  repulsion,  and  kept  in 
equilibrium  with  regard  to  each  other  by  the 
balancing  of  these  forces  at  certain  prescribed 
distance  of  their  centres  of  force,  we  have  to  judge 
whether  it  is  possible  to  increase  the  strength  (which 
term  I  use  as  a  diort  expression  for  the  resilience 
to  displacement  as  mentioned  above)  of  these  atoms 
— i.e.,  a  molecule ;  and  in  such  a  way  that  a  furtiier 
aggrej^te  of  molecules  thus  constituted  will  not 
exhibit  decrease  in  bulk.  As  the  atom  is  unchange- 
able, and  exduding  the  utterly  fantastic  idea  that 
atomic  arrangement  can  effect  aught  in  the  said 
direction,  there  is  plainly  no  other  means  than  an 
increase  in  the  number  of  atoms  constituting  the 
molecule.  But,  as  it  is  impossible  to  discuss  with 
any  certainty  the  accumulative  actions  of  the 
primitive  forces  of  the  atom,  not  knowing  what 
these  are,  ndther  side  can  claim  to  predict  'muJt  the 
result  of  such  change  upon  the  physical  properties 
of  the  molecular  aggregate  would  be:  wnether 
alteration  in  bulk  or  molecular  rigidity.  This  can 
only  be  surmised  from  observation  of  actaal 
instances  where  there  is  a  probability  of  such  mole- 
cular growth  in  substance.  Here  I  claim  a  balance 
of  evidence  which  strongly  points  to  the  condusion 
that  au^ented  hardness  is  always  accompanied  by 
diminution  of  bulk.  But  I  can  hurdly  tinink  that 
the  author  of  the  theory  would  choose  to  avail 
himself  of  the  apparent  breach  here  disdosedin 
ramparts  of  reason,  otherwise  strong  to  exdude  it, 
for  the  entry  of  this  assumption  of  nis^that  hard- 
ness is  independent  of  density :  even  though  it  is  the 
only  point  open  to  assault.  For  the  molecular- 
arrangement  notion  is  easily  shown  to  be  a  fidlacy 
by  a  simple  Euclidian  argument  to  its  absurdity. 
Thus,  recalling  our  former  premise  that  mole- 
cular rigidity  is  proportional  both  to  the  strength 
and  distance  of  the  molecules,  inter  se,  we  find 
above  that  the  first  case  necessitates  dirturb- 
ance  of  the  existing  atomic  relations,  and  is 
therefore  not  a  probable  event  in  the  phenomenon 
in  question.  But  alteration  in  molecular  distance 
means  alteration  in  the  volume  of  the  aggregate. 
Therefore  there  can  be  no  arrangement  of  molecules 
maintaining  them  unchanged  and  at  unaltered  dist- 
ance which  can  produce  change  in  the  molecular 
rigidity. 

As  to  "  T.  M.'s  "  last  shot,  I  have  no  knowledge 
of  designating  Prof.  Boberts-Austen's  theory  a 
"speculative  effusion."  I  rather  think  it  waste 
my  own  that  I  was  referring  in  that  connection. 
But  if  he  chooses  to  indude  both  in  the  same 
category  he  is  quite  at  liberty  to  do  so  as  far  as  I 
am  concerned;  for  I  labd  them  so  myself,  and 
without  any  intention  of  describing  them  as  other 
than  what  they  are.  This,  indeed,  is  their  chief  est 
point  of  affinity. 

In  condusion,  may  I  direct  the  attention  of  those 
interested  to  Sir  F.  A.  Abd's  recent  remarks  bear- 
ing on  this  subject,  and  especially  to  his  caution 
against  the  drawing  of  broad  condusions  from  the 
results  of  these  same  researches  upon  which  Boberts- 
Austen  bases  his  theory,  which  is  very  much  the 
same  as  what  I  said  previoudy  in  my  letter  of 
June  last. 
Sept  10.  J,  O. 


WSQUBB.  HEOHANTO  AND  WOBLD  OF  SamNOB:   Fo.  1831- 


UOTOB  FOB  CTCLB. 

[31613.]— ItJ  reply  to  "  O,  G."  (p.  83)  I  would 
ask  irhetlier  La  does  not  Boa  that  the  cnioud  point 
ia  exsotly  wliat  I  have  already  enluDed?  I 
c&miot  wvite  ffpfice  by  taUEma  about  Hteaiiif  com- 
presaed  aii,  or  potroleum.  Get  a  noooth,  level 
ntad  oc  Bnrface  and  you  may  then  oae,  perhapi 
with  pleuora,  a  motor  on  your  cyciss ;  but  until 
jon  do  gat  thnt,  or  an  elastic  oomieetiagrod 
{in ,  fact,  OB  clastic  engine  all  over),  your 
engine  will  be  knocked  to  pieces  "in  a  week" 

SEiote  or  less).  Tbat'a  where  the  "rub"  comeaiu. 
ne  Raplier  did  mo  so  far,  when,  in  answer  to 
my  qaeatioo,  ho  said  he  would  drive  by  a  ohain 
Iroca  a  coimtec-eljait ;  but,  gentleniQU,  there  ia 
nothing  like  trying.  You  will  learn  more  from 
"    '  "'  In  from  columns  of  print. 

Nun.  Dor. 


[31641.]— Some  of  oui  correspond  on  ts,  I  think, 
bave  taken  "  Jack  of  all  Trades  letter  rather  too 
■erfeuBly.  They  evidently  cannot  appreciate  a 
jiiece  ol  irony.  Personally,  I  enjojed  its  p«nsal 
uumenaaly.  Apparently  that  "  surgical  operation  " 
ia  needed  by  wme.  ilonever,  to  return  to  the 
matter  in  luuid,  motors  for  cycles  don't  seem  to  get 
much  farther.  All  arranecmentB  for  utiliung  power 
-downbill,  and  itorin^  it  for  use  on  the  level  or  up- 
liillf  are,  in  my  opinion,  quito  useless.  TVlicre 
would  jou  be  on  a  mad  with  no  hills,  or  mob  slight 
gradients  where  the  machine  would  not  run  without 
loot  poweiF  Suppose  for  a  moment  that  it  wore 
poBaible  to  Btore'up  all  the  power  wasted  downhill. 
»nd  convert  it  into  driving  power,  oUo  that  the 
apparatus  had  an  efficiency  of  60  per  cent,  it  would 
ouly  take  you  up  half  thuhills  you  had  come  down, 
»nd  Icove  you  to  drive  all  the  rest  on  the  level. 

.  O.  J."  (Sl'^60)  seema  to  think    " 

uitenew.  I  thiol 

n  varieties  oi 


pieces  of  tube  that  fit  oni 
the  same  size  flin.  lonfr,  a  piece  of  bran  rod 
in.  thick,  Jin.  wide,  and  ISIn.  long,  and  a  piece 
in.  tliick  and  Sin.  long,  llin.  wide,  12iii.  of 
i  rod,  and  a  toot  of  i  brass  or  copper  tube  light, 


>D  the  cycling  public  would 


.  Ii  Jean,  there 
the  markjet,  all  qniu 
used  :  but  for  some 
not  be  "  oanght  on.' 

It  is,  no  doubt,  quito  possible  to  drive  at  eight 
miles  per  hour  on  the  level  by  means  of  on  electro- 
motor ;  but  what  about  the  hills  ?  Au  ordinary 
tandem  tri.  would  not  be  in  it  for  weight.  Ody 
those  who  have  pushed  a  heavy  toadem  ainslo- 
banded  up  Moswell-hill  would  bo  able  to  i^mpatTuae 
with  the  poor  rider  of  the  electric  trike,  and  that 
only  in  a  very  small  degree. 

I  really  bdiove  it  possible  to  drive  a  Wcycle  at 
agbtor  ten  miles  on  the  level,  and  about  six  on 
very  slight  gradients,  atid  pedal  or  push  the  rest,  if 
B.  small  high- pressure  steam-engine,  as  described  io 
my  former  letter,  be  applied  to  it.  Anything 
heavier  than  thnt  could  not  be  pushed  up  hiUa  with 
Bjrr  oomtort,  and  even  this  would  take  all  the 
dnvet's  attention,  make  his  hands  and  clothes  dirty 
and  greasy,  keep  him  in  a  perspiration,  and  sufTo- 
catshim  [more  or  less)  with  the  fumes  of  bumiug 
oil.     It  woold  nquire  au  enthusiast  in  the  matter 

ee  I  was  at  one  time)  to  lide  it  at  aU.  It  made 
heavy  to  push  up  hills,  you  would  at  once 
require  an  engine  powerful  enough  to  drive  itself, 
machine,  and  rider  np  grades  of  1  in  ID  at  least. 
This  would  be  little  short  of  a  road  locomotive. 
There  would  be  no  mean.  An  auxiliary  power  (or 
the  levels  and  to  aid  slightly  up  bills  ia  a  possiUlity 
with  higb-pressure  at^m,  if  the  rider  is  prepared 
to  put  ug  with  the  inconveniences  mentioned  aVove, 
And,  as  far  as  I  can  see,  until  aoms  maoh  lighter 
source  of  power  ia  found,  nothing  more  than  au 
auiiliary  power  is  posaihle.  F,  J.  Qairard. 

AUXILIAET   FOWBBB    FOB 
THICTCLBS. 

[3IS45.]— SiiALi.it  be  gas,  steam,  compressed  air, 
or  petroleum ':  Pot  these  we  shall  want  some  data 
to  work  from,  and  I  think  that  I  can  put  some  of 
"  ours  "  in  the  way  to  come  at  somethmg.  There 
are  some  things  that  will  act  in  a  small  way,  the 
which,  if  we  wont  to  enlarge  npon,  we  get  in  a  fog  : 
tmd  some  in  a  large  way,  that  act  very  weQ,  ore 
ditlicult  to  apply  in  a  smuU  way  to  any  advantage. 
Now  we  will  take  petroleum  &nt.  Itbaajtsadvau- 
tagt»  for  the  purpose  in  several  ways,  and  we  can 

Cit  at  almost  any  density,  that  it  will  evaporate 
_    passing  air  through  it  at  32%  and  generate  — 
«zpIosivB  compound:  but  can  we  got  a  rapid  oeti 
and  a  reliable  pressuro  for  small  motive  power,  i.. 
instance,  as  needtd  for  a  tricycle?    The  cylinder 
must  be  small,  say  '2ia.  diameter  and  4in.  strokr  ' 
this    of!    a    chain    wheel    3iii.     dicuuetar    and 
driver    Din.    should    do    all    we    require.      Ilov 
ever,    I    propose    to    construct    an    experiment 
macliiue  without  Btuch  outlay,  to  assist  those  wl 
Lave  an  eye  to  amall  power  and  its  applicatiiin,  the 
material  brass,  as  it  is  ea.ily  nianlpulated,  and  if  i 
fdlurd  the  material  ix  available  for  other  purposes 
and  it  con  be  found  in  the  ra;irket  in  so  many  torni 
that  it  is  possible  to  find  it  for  any  jiurpose  almost 
The  sketch,  Fig.  I.,  is  a  conglomeralion  of  sections 
view,  4:0.,  the  which  will  carry  with  it  enough  Jt 
explain  itself  with  what  I  shall  give,  but  as  spaci 
is  an  object,  I  am  somewhat  cramped  for  room  i. 
cne  sense.    I  wish  it  was  not  so,  for  I  am  not  up  to 

matii  in  mall  wotli  now.    A  u  b  piece  ot  tribiet 


brssa  tuba  Sin.  long;  A  1  another  .Mn.  long,  2in. 
diametoi;  B  B  two  pieoes  of  trihlet  3in.  long,  l^in. 
diameter.  This  is  iniide  diametsn  given,  and  the 
inside  of  those  two  pieces  that  will  fit  nicely.  At 
°~"h't,  St.  John's-square,  Cltrkenwell,  this  may 


id  about  Sin.  of  ^V  bravi  or  copper.  Now  A  is  the 
ain  body  of  the  cylinder,  B  B  are  the  valves  or 
ell  cocks — the  top  one  the  igniting  valve,  the 

bottom  one  the  exploding  char);ei  and  can  be  mode 
raer  than  top  if  required :  E  it  the  lamp  trimmed 
ith  wick  and  ordinorv  paraffin  oil,  oc  mixed  with 
ive,  camphor,  ks. :  F  feed  for  jet,  and  U  feed  for 

charge  :  these  are  taken  from  top  ot  vapour  gone- 
'    ',  Al,  ill  which  ii  inserted  a  pump,  U,  a  non- 


anntber  in  the  hollai 
feed  from  the  insirle 
is  perforated 


>uud  t: 


^ holes,  and  above 

that  a  washer,  then  a  series  of  waahen  of  old  flannel ; 
above  that  a  larger  collar  to  keep  them  in  theii 
place  ;  the  action  of  the  pump  :  toko  air  tbroogb 
plunger,  press  it  through  the  holco,  and  through 
llie  flannel,  and  out  at  pipes  C:  the  flannel  being 
saturated  vrith  gasoline  or  bennoline,  itnparta  its  ex- 
plomTS  propeitisi  to  the  ui  tor  uee  tor  the  eu^s; 


C  is  a  brass  disc,  with  a  cone  and  rod,  aud 
at  the  bottom,  which  should  be  made  ai 
against  the  pedestal  at  the  bottom. 

This  spring  may  bo  made  of  18  B.W.G.  t 
wound  upon  a  3  mandrel  and  iin.  space 
coils,  and  will  bear,  when  oompressed,  aba 
12lb.  Fig.  2  is  an  enlarged  view  of  valves 
show  where  the  feed-pipes  from  pump  en 
ports  and  th^ir  true  position  and  the  p( 
Igniting  jot  {Fia.  31,  the  rod  for  working  tl 
on  pins  Bond  D(tVl)- 

This  rod  is  worked  from  the  some  lever 
pump  is,  a  fulcrum  put  between  upon  the 
Ii  I :  in  Fig.  4  porta  are  shown,  B  B  B ' 
through;  but,  upon  referring  to  Fig.  'i, 
nee  tiAt  is  only  right  as  regards  the  outer 
ot  valves,  and  Fig.  4  shows  how  to  constr 
valves.  Keferring  to  Fig.  I  at  B  B,  two  I 
brass  are  fitted  in  and  soldered  ;  a  i  pin 
right  through  into  the  outer  shell  of  va 
projecting  outside  for  connection.  These 
to  be  perforated,  the  lower  one  an  eighth  I 
and  the  top  one  i',,.  A  diaphragm  of  shae' 
fitted  tight  below  the  lower  valve  with  a  p- 
a  pieoa  of  wood  Qtted  into  the  ports,  and  t 
mediato  space  lightly  packed  with  pipo-i 
asbestos  wool  mixed.  When  dry,  the  w 
can  he  removed  from  ports. 

Jack  of  AU  Ti 


[3I64li.]-"G.T.B."  will  find  it  air: 
familiarise  himself  with  the  ordinary  run  ( 
miaography  before  atlemptiog  such  oi 
milk  and  other  fluids,  though,  were  ho  a  lii 
explicit  in  his  statements,  one  would  he  ab! 
more  particnlor  advice.  If  he  wanla  to  ph 
fat  globulee,  &c.,  in  milk,  a  good  ^in.  abi< 
say  a  Zeiss  D,  which  is  about  tin.,  and 
aphericat  condenser,  such  ai  Baker  auppliw 
complete,  would  probably  fulfil  his  reqtij 
If  he  wants  to  photograph  germs  in  wale 
ReiohertoiI-immersioni'jUi.,andan  Abbfc 
of  N.A.  1-2  would  be  aboutthe least Bxrenai> 
nation  which  would  yield  anything  like  sat 
results.  BoththelensesabovementiouBdarei 
tor  photography,  and  may  therefore  bo  ticei 
without  an  ordinarj  (Hujgheniaa)  eyepiec 

Liquids,  if  ir  -  "•■"  '■■•—  ■  ' 
will  not,  as  a  ruie,  preauin  any  i 
it  would,  however,  be  well  to  run 
solution  round  the  cover,  to  f  re 
A  vertical  photo- mierographic 
expensive,  a    "■    '  '     ' 


r  position  on  the  question  of 
uikly,  I  prefer  to  pin  my  fai! 
'  ■- -  expects  rr"-—  ""■- 


^nrf;  statement  of  an  interested  individun 
full  resiUts  are  published,  as  they  will  tx 
"CoarM  Adjustment"  will  find  it  ia  h 
grievously  mistaken,  not  I.  This  is  all 
say  now,  as  I  am  not  at  liberty  to  give  deU 

I  am  not  at  all  anxious  as  to  tbe  relation 
"F.K.M.S."  aod"Coarse  Adjustment, 
now  acting  as  his  substttuto  in  your  culuo 
the  controry,  my  mind  is  quite  at  rest  on  ti 
since  "Coarse  Adjuatinenfa"  last  letl. 
queetion  of  the  extended  fine  adju»tm>2iit 
ever,  so  important  in  practice,  that  f  thit 
to  refer  to  it  at  some  length,  quito  apart 
fact  that  it  is  used  in  a  particular  form  bj 
individual. 

With  on  easily  working  (i.e.,  a  aomewh 
fine  adjustment,  so  light  a  weight  na  3oi. 
sufficient  to  furnish  the  uecesaary  friction  ; 
not  Uiiok  that  for  the  highest  class  of  w. 
adjustment,  capable  of  liemg  so  moveil,  wc 
the  focus  suEiciently  firmfy— for  Bactoi 
ospeciaUy.    Such  a  weight  as  3oz.  would 

during  the  lost  few  days  I  have  been  photo 

Snirillum,  to  show  the  Uagella.and  have 

:thout  diilicultj  for  two  hou 


view  of  tl  . 
certainly  n 


ct  that  tbe  dial 


■  of  the 


Itected  by  the  tight  gut  ba 
ly  recommended,  the  reaulli 
wed  the  Bagella  of  every 
on  tiie  plate,  may  fairly  be  taken  to  eata 
thoroughly  sound  character  of  the  orriingei 
"F.K.M.S.'' and  "  tloorse  Adjustment" 
data  of  better  coaults,  1  shall  ba  happy  to 
method.    If  they  cauuot,  what  have  I  to  f 


,  and  the  more  perfac 
le  more  safely  may  it  be  ufed  wilh 
fflpieco.    My  Zei«  au  ia  quito  U[ 
on  given  by  "  Cosrso  Adjuatmeiii 


[.iece,  1 
photus'"' 


BHOUSH  maSAIOO  and  WOBLD  at  BOnROE:  Ho.  ISSl. 


t  laitable  for  photo- 
iteai  pUta-glaM,  ruled 

_  —  _a  the  groaod  •orfwe, 

J  and  trsosTene  linee.  Theee  Ljnei 
Id  in  the  fociu  ot  u  low  e  coavBi  bni 
and  the  image  brought  to  the  sune 
Ten  iJ%ht«>t  otMoniatiou  ot  the  gUa 
«  vhara  ddiesto  detaili  are  concerned. 
'RvtcT  Medusa,  Lunnoeodiam  Soireibii, 
U;-Bah,  allied  to  the  marine  TncLy- 
:■  origin  ia  nnknown ;  but  it  ia  lappoaed 
1  introdaced  with  on»  ot  the  wator  liliei 
aldimatoi.  It  ia  allied  to  Hvdn,  being, 
of  the  CteleuteTBttu  It  is,  pinaibty, 
-,L  .  — .- .        ,-  jg^j^  by  Mr, 


la  P^yp  dim 


Zdward  O.  Bonafteld. 


nuLTiHQ  aAB-BiraiNBS. 

A  BHOBT  tiine  a^  I  erected  a  CmnW'i 
in  B  ihed  oatads  my  worlcihop.  The 
pauing  through  tho  wall  caniod  «ocd8 
Ird  air  with  it ;  so  I  carried  up  from  the 
eda4iD.  iron  pipe,  with  an  Aj^Imedaan 
ator  at  the  summit  by  iosertiiig  oac  end 
pe  into  the  exhaust  pipe,  and  directing 
totharantilator.  The  engine  now  vent- 
D  perfection.  C.  O.  BIUboh. 

IBBE— BTHBB,  OB  BITHSBF 
-Is  reply  to  "F.B.A.S.,"  page  33, 
,  the  source  of  my  intorm&tion  was 
School  Electricity,'  Sampion  Lotr  and 


BgM  li 


il  Electricity, 

iTQ  .„  nnn  bcluMYe,  which  I  hav„ 
iipprehended.  I  quote 
t  a  very  high  exhauation 
noticed  in  ordioary  vacuum  tubes, 
duction  spark  paues  through  tbeta  — an 
ot  cloudy  lumuiosity  and  of  stratifica- 
pear  entirely.     No  cloud  oi  loff  what- 


tube,  and  with  such 


t  from  the  phosphorescent  n 


eiperimeats  appear  to  have  been  tried 

.eJ  room,    and   

obserration  ir^ 

>jectioD  of  the  radiant  matti 


t  which  lesulte 


Henry  Stooke. 


iOIBICITT  AND  BTHBB. 


it  out  the  re 


-Iwu 

ipiyu 

now  becoming  rather  fashionable,  and 
he  etatementa  made  as  to  the  relation  of 

I  manifests  itself  in  phenomena  ot  two 
as  so-called  "static"  electricity,  the 
ot  which  were  the  earliest  discoTcred, 


luida  " 


C2J   c 


ilated  all  the  practical 

.  _  udy  of  which  it  soon 

the  fiuids  failed  to  supply  an  ex- 


wledge 


_  _t  conToniontly 

'induction"  and  " eondactioD."     In- 
liteste   itself  in   the   form  of   itresses 

motion;  conduction  ia  attended  with 
eels,  mechanical  and  chemical, 
owg  na  that  theee  two  orders  ot 
depend,  not  upon  any  difference  in  the 
}-caUed  electricity  or  electric  foi«e,  but 
absolutely  upon  the  nature  of  the 
iiwhieh  the  force  acts— upon  its  relation 
M  vrhich  are  abia  to  set  np  etthei  an 

circuit"  or  a   "couductiTo  circuit"; 
y,  we  find  that  dilTereut  forms  of  matter 

different  properties  in  relatioa  to  the 
e  (just  as  they  do  to  the  magnetic  force, 
'"*"'  *"     'iciricity)  that  they  may  be 
uctivB  capootieg  and  their 


opacities, 
ref  ul  ei 


lal  properties  of  tangible  matter,  and 
in  ooDoectioD  with  the  other  relations  of 
Jght,  heat,  chemical  constitution,  and 
sti«ssos.  offeisi  wide  and  most  profitable 
ding  field  of  acientiflc  work  —  true 
frk ;  for  xrtgnre  ia  merely  the  Latin  Damo 
—it    is    knowledge    disciplined    and 


■Sfn 


t  with  climbiug  tl 


ia  wioga  (s 
unknown,  untrammelled  by  the  hmita- 
ity  and  fact.  By  this  class  of  tliinkeis, 
m  some  ot  the  apparent  resemblinceg 
I  actions  of  light  and  electricity,  it  baa 
ed  that  the  medium  which  was  supposed 
order  to  eiplain  the  facts  of  tight,  we 


wof  el 


tod  the 


bis    probabihty  by  mathematical  pro- 
w  the  mathematical  mill  is  like  a  me- 
le  product  will  depend  on  what  you 
II     mi  —  j_  ^  good  deal  of  resem- 


i  mill.     There  ia 


blance  between  the  mMhineiT  for  making  bN*d 
and  that  for  makjog  bricks  (in  taot,  we  have  brick 
loBiea),  bat  the  product  depends  npon  wbethcE  we 
feed  in  olay  or  good  flour.  It  is  JDM  tha  same  with 
mathematua ;  il  we  feed  in  facta,  the  isanlt  ia  prac- 
tical ;  bat  if  we  feed  in  /oiwiM,  no  matter  how 
alaborata  the  mechanism,  the  prodnot  will  be  of  no 
Talue  irtiatever. 

I  have  in  prariona  lettan  shown  that  all  these 
notions  about  the  ether  depend  primarily  on  mere 
assumptions  ;  we  irtom  th^  the  ethor  has  none  of 
the  pnipertiee  of  what  wa  know  as  matter ;  but 
thMS  theorist*  apply  to  it  calculationa  and  laws 
derived  bom  these  propertiee,  and  dMoand  oior 
assentbecantethey  are  worked  oat  by  the  exact  and 
trustworthy  mathematical  mill.  Bricka,  my  friends, 
bricks  l^not  sound  tiread.  Your  mQl  cvmot  work 
up  the  day  you  feed  it  with  into  digostible  and 
nutritions  mental  food. 

Let  ua  see.  There  are  certain  reaamblances  be- 
tween light  and  electri<nty ;  but  what  are  th«y  ?— 
purely  ^ects  upon  ordinary  matter.  For  let  us 
cote  this  toodamealal  tact;  that  we  know  that  light 
traverses  space,  and  Iharetore  we  may  admit  that  a 
medium  is  eeeeutiat.  and  for  this  purpose  the  ether 
(which  is  merely  a  word  to  mune  this  apparently 
neoessary  medium]  isjuatiBed  as  a  working  hypo- 
thasis.  But  wehave  notlheimallest  trace  of  evi- 
dence that  electric  or  magnetic  action  traverses 
space.  The  ether  idea  is  here  superfluoui.  Letna 
have  the  tact  flrat  before  we  invent  an  exptanation 
otit. 

But  still  more,  light  differs  in  essentia]!  from 
electricity  and  magnetism.  It  is  radiant,  moves  in 
straight  lines  only,  and  above  all,  it  is  tittle  in  ill 
essence.  That  is,  it  originates  at  one  source  and 
moves  direct  from  that  source,  as  it  does  from  any 
point  at  wtiich  its  direction  is  changed.  Its  direc- 
tion is  in  DO  way  influenced  by  the  object  which  it 
is  ultimately  to  reach.  In  every  one  ot  these 
tiitntialt,  tliat  is,  necessities  ot  eiistenca,  electricity 
and  magnetism  are  opposed  to  Hght :  they  are  dual 
in  nature;  they  have  two  directions;  they  never 
travel  in  straight  lines  except  when  compelled  to, 
or  that  is  the  easiest  path.  Their  normal  direc- 
tion is  in  curves,  uniting  the  two  points  of  originat- 
ing direction.  They  are  entirely  controlled  by  the 
state  or  the  nature  ot  the  substance  to  which  they 
are  directed,  which  can  divert  the  direction  ot 
their  linea,  In  view,  of  such  fundamental  distinc- 
tions, what  justification  is  there  for  applying  to 
them  the  idea  of  the  ether,  which  is,  m  a  aeuse, 
neoeeeary  in  the  esse  of  light. 

However,  there  are  some  obscure  facts  in  the  in- 
ductive class  of  phenomena,  which,  it  is  alleged, 
become  more  inlalllgibla  when  they  and  eome 
assumed  posiiUa  pro^Mrties  ol  the  ether  are  ground 
up  together  and  put  into  the  mill.  That  is  to  say, 
we  have  facts  which  we  do  not  know  the  cause  ol. 
We  invent  an  agent  having  properties  which  would 
produce  the  facts ;  so  we  do  a  httle  bit  of  arith- 
metical hocus-pocus,  and,  like  the  conjurer  who 
brings  a  bird  out  of  a  pooket-haodksicluat,  we  have 
the  cause  of  the  fao's  ;  having,  like  the  oonjurer, 
merely  worked  a  delumon  with  materials  provided 
by  ourselves,  not  really  derived  from  nature. 

I  take  up  any  electrical  book,  and  I  find  a  record 
ot  discovered  tacts  in  the  form  of  a  table  ot 
"  Hpeciflc  Induction  Capacities."  I  will  take  my 
own,  as  it  is  by  my  side,  and  I  take  a  tew  figures  of 
Faraday's  ezperimeuts. 

Dryaii I'OO 

Resin 177 

Sulphur   1-93 

Gaoutchouo 2-80 

Guttapercha    4-20 

Mica S'OO 

All  these  are  known  forma  of  matter.  It  ia  also 
found  that  a  change  of  density  in  air  alters  ita 
capacity  somewhat  (as  also  pressure,  heat,  &o., 
altars  all  ot  them) ;  and  from  this  little  bit  of  taot, 
the  apeculators  assert  that  the  "  ether  "  is  the  real 
aeent,  and  go  ao  far  as  to  call  it  I'O,  and  say,  with 
Mr.  Searle,  p.  4GI,  that  the  aetioa  "  may  be  modified 
mora  or  less  by  the  presence  ot  air,  water,  or  glass 
molecules."     M-'ij  be  !  Mart,  or  U>'  !    Oh,  door  I 

Ou  page  9  ot  this  Vol.  "  W.  C.  B,"  says,  "  Some 
ol  your  correspondents  have  very  strange  ideas  as 
to  IJie  function  ot  the  higher  mathematics,  which  in 
physicat  inquiries  is  simply  to  demonstrate  that  a 

S articular  hjpnthosii  will  cover  a  certain  group  ol 
lets."  I  am  afraid  I  am  one  of  those  holdiug 
atisngs  ideas;  I  have  this  very  strange  one,  that 
Che  higher  mathematics  appUsd  to  soma  of  the 
hypotheses  evolved  in  Bedlam  would  be  ridiculous 
waste  ot  time.  I  feel  that  the  same  term  is 
fairly  applicable  to  the  application  instanced  by 
"  W.  C.  E."— vii.,  the  Biommation  of  the  pheno- 
mena  which  would  occur  in  foui- dimensioned 
space.  By  the  liye,  I  am  not  at  all  sure  that  this 
problem  tiid  not  originate  in  the  endeavour  to  ex- 
plain some  of  the  (alleged)  spiritualistic  phenomena 
ot  Mr.  Home  and  others  tut  gninii.  I  know  the 
mathcmnlicsl  dsmantlraliont  were  used  to  support 
the  truth  of  these  phenomena  (of  clever  conjuriug). 
But,  as  "W.  C.  E."  soys,  theee  exerdtalions  art 
not  to  be  used  as  showiug  that  four- dimensioned 
space  is  existing,  or  ever  wiQ  exist.   Bat  the  similai 


and  equally  valid  operations  of  the  higher  maths- 
matica  are  aotnoUf  used  as  demon^ratlng  that 
electric  indaetion  is  an  action  ot  the  ether,  when 

made  on  the  Btnw,  and  the  figure*  I  have  given 
above  ahow  that  the  capacity  vaiie*  with  the  pro- 
pertiee ot  mere  matter. 

More,  the  coathematics  have  shown  that  inductive 
capacity  should  be  related  to  transparency,  and 
opaque  bodies  should  not  poaeas  it.  Look  at  this 
IHCture  and  ou  that;  mathematia  theory  viim 
observed  taot.  I  think  "  ether  nonsense  "  is  a  very 
good  woridng  hypolhetical  nam*.  Bat  this  is  only 
mtioduotory.  BlS'ma. 


abort  abstract  of  a  paper  on  the  "  Origin 
of  Qold  "  oontribnted  to  the  British  Association  by 
Mr.  J,  Logan  Loblev,  F.G.S.  Having  Used  the 
whole  ot  my  lite  on  the  greatest  goldfield  tb*  world 
has  seen  (Ballarat,  Victoria),  I  teal  a  httle  int»rait«d 
in  the  matter. 

The  author  is  in  error  it  the  following  paragraph 
really  occurs  in  his  paper : — 

"  Sold,  although  a  most  widely  ^stributed  matal, 
is  almost,  it  not  quite,  unkuown  as  a  product  of 
volcanic  n^ioni."    The  italics  are  mine. 

Why,  Ballarat  ia  ft  distinctly  volcanic  Tegian  (of 
a  past  age,  thank  goodness),  then  bains  mileB  of 
volcanic  aoil  and  acre*  of  ash  on  all  side*.  Mts, 
Warrenheip  and  Buuinyong  are  both  extinct 
volcanoes,  and  all  the  deep  alluvial  gutters  are 
covered  in  some  instances  with  three  and  tour 
hundred  feet  of  basaltic  rock, 

I  am  quite  agreed  with  the  aathor  that  gold  is  ot 
aqneons  deposition,  and  ot  opinion  that  alluvial 
gold  has  bera  Jeposiled  in  the  gravels  and  old  river 
beds  in  same  manner.  This  opmion  is  strongly  held 
by  the  best  practical  geologists  ol  this  mimng  dis- 
trict. It  is  found  that  alluvial  gold  is  diSerent  in 
quality  to  quartz  gold  (the  former  being  purer)  even 
when  the  aillavial  gold  is  found  in  the  vicinity  ot 
qnartz  reefs,  and  should,  according  to  older  theorj, 
have  come  by  the  disinti^gration  of  these  reefs.  It 
is  found  that  large  boulders  of  quartz  in  the  aUu> 
vinm,  as  a  rule,  do  not  contain  gold. 

There  is  a  romarkable  feature  in  one  port  of  the 
Ballarat  diatrict  For  about  seven  miles  in  length, 
north  and  south,  a  vein  of  pyrites  cute  through  the 
slates.  Sometimes  this  vem  is  several  inches  thick, 
and  will  thin  down  to  thickness  ot  a  sheet  ot  paper, 
bat  quite  continuous,  except  when  faults  or  slides 
shift  it  bodily  to  east  or  west ;  there  is  no  gold  in 
this  vein,  which  ia  composed  ot  aiwnicu  iron 
pyrites.  The  remsrkable  feature  is,  that  where  It 
cuts  through  a  body  ot  quartz,  the  latter  Is  rich  in 
gold,  the  quartz  being  moro  or  less  harizontal ;  snch 
of  these  flat  makes  of  quarti  as  are  not  cnt  by  the 
vein  do  not  carry  gold.  So  decided  ia  thia  feature, 
that  the  pyritos  vein  is  called  the  "Indicator,'' 
It  posseeies  the  same  charootar  for  the  whole  ol  its 
north  and  south  oourse.  and  also  to  anch  depths  as 
it  has  beeo  worked.  The  minera  follow  the  oourse 
of  the  "  Indicator,"  knowing  that  when  it  cute  any 
ot  these  fiat  makes  ol  qaartz,  gold  will  be  present. 

The  existence  ol  gold    in    the  Ballarat  district 

C resents  all  the  teaturaa  ol  deposition,  and,  except 
1  the  Haddon  district,  could  not  be  due  to  organic 
precipitation,  but  probably  due  to  cheuiical  sub- 
atitution  or  electro- deposition.  I  incline  strongly 
to  the  latter,  and  have  tmen  of  opinion  tor  the  Ast 
twenty  yeora  that  the  depoeitjon  is  doe  to  thermo- 
elsctnc  action. 

What  I  have  ooosidered  the  atron^  point  in  lavoni 
ol  aqueoue  deposition  Is  sliown  m  the  loot  that 
qoartz  nets  act  the  part  ol  great  undetvronnd 
waternrays,  it  being  through  theee  reels  that 
underground  waters  travel.  Now  these  waters 
are  nuneralised,  and  it  ia  from  these  waters  I  oon- 
rider  the  gold  is  deposited.  The  point  I  see  is  this : 
The  total  quantity  ol  mineralised  water  passing 
through  the  quartz  is  the  same  tor  all  variation  A 
thickness  in  the  lode,  therefore  the  thicker  portions 
of  lode  should  t>e  poorer  in  gold.  It  is  tound,  a*  ft 
rule,  that  as  the  lode  narrows  down  it  becomes 
proportionately  richer,  A  point  in  favour  ot  eleotro- 
deposition  it  thia  :  It  is  found  lodes  are  rioher  on 
one  side.  That  is  what  we  might  expect  il  dectro- 
lysis  be  the  cause. 

In  conclusion,  I  may  draw  attention  to  the  gt«ftt 
MC.  Morgan  Gold  Mine  (Queensland),  which  seems 
to  be  a  great  mass  ot  volcanic  matter  permeated 
withhold  in  an  invisible  state  ot  division.  This 
rich  deposit  ot  the  precious  metal  is  isolatad,  as,  so 
tar,  I  have  heard  of  nothing  in  the  vicinity  being 
gold-bearing.  The  gold-bearing  waterhasevidently 
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In  Ihtir  antvtrif  Ctrritptndmti  art  rtipat- 
nquaCtd  to  DUHfufi,  in  eae\  imtanet,  tht  titU 
. — »— ey  tk4  qitiri/ akid. 


[71929.]  ~0U   and  Oas-BuBliies.  — An  oU- 

engmB  will  be  diQwn  at  the  Dairy  Show  at  the 
A^ricultuiol  Hull  the  sacoad  week  in  October 
dnTiDg  a  cre&m  upuator.  The  aDgine.m&de  under 
KnighVajMtentB,  la  of  IH.P,,  una  UBW  -17  goUon 
P«iB.H.P.]Mjhour.  It  "Qluttan"  hails  (rom  near 
London,  he  ahoold  take  the  oppoitunitr  of  Beoiaz  it. 
K.  Y.  T. 
[71929.1— Oil  and  Oas-EQKliiea.— I  hero  aend 
%  table  01  the  rel&tive  cODBumptioa  and  povar  of 
foDi  tfpea  of  gu-eoginea  : — 

Acme.  Cyola.  Otto.    QrifEn. 

BtakeH.P i-Oi     S'iS    H'7      U-a 

Gu  per   hoot  p«r 


17'« 


9'93    21'19    25-2c.tt. 


U.  R.  E. 
-  EngineB. — Ebkata 


[71929.]— Oil  and 
&c. — Oa  cheiikiug  over  lua  ngureB  giren  on  p.  oi,  i 
■ee  I  h&ie  not  mestioued  tliat  goa  for  igoitioa  it  not 
faicludet!  in  the  fourth  and  fifcb  tablse.  In  fourth 
table,  for  238'S  revi.  lead  223'8.  In  eighth  table 
9a-83  should  be  97-S8,  The  second  figures  in  tiIub 
for  giu  in  tliia  and  preCBdingtable  are  the  value  ol 
.  the  Snt  when  redocei!  to  32°  Fabr.  and  30in.  baro- 
metric pcBasuro.  Besides  the  triahi  I  httTO  givan. 
Prof.  Unwin  quot«s  soma  otha™  on  p.  134,  Vol. 
XLIII.,  Eni/mro-ini,  which  maf  be  referred  to, 
Hutton  gives  lib,  of  petroleuni  ui  conaumptioa  for 
Spiet'^  amalleHt  peb^)Ja□al  engine  per  horse-power 
par  hoar,  and  says  it  is  couiiderablj'  lees  for  larger 
riiei.  Tlie  one  quart  of  beuzoline  mentioned  on  p. 
ft!  woald  waigh  1-76  to  I'Slb.  Gi.iTtON. 

];72026.]— Prurigo  —  Araenlo.— The  "Lydney 
DiqieuKi "  states  a  fact  aud  makes  bis  bypotbeaea 
fit,  wbelbar  correal  or  not.  In  the  first  place,  I  do 
not  suppose  lor  one  moment  that  Sir  Erasmus 
Wilson  ever  meant  his  prescription  to  be  so  misused 
Kl  to  be  taken  for  ten  jears ;  leooodly,  arHiuic  is  a 
cumulative  poison,  according  to  some  authorities, 
whereu  it  is  a  well-known  fact  that  the  dasa  of 
MBenia,  like  almost  every  other  polsou,  may  be 
gradnui^  increased  til!  five  or  aii  grains  may  be 
eaten  with  impunity ;  thirdly,  it  is  also  a  well- 
known  fact  Uiat  a  Hught  or  chronic  ailment  of  the 
■kin  may  aot  as  a  aort  of  safety  valve,  and  its 
•oddan  lUi^ipearanoe  be  attended  by  alarming  and 
•rm  fatal  onuequences.  Had  I  been  in  atteodaoce 
on  QiA  "Lydnqr  Dispenser's"  relative,  the  dia- 
•mauanoB  of  the  psoriasis  irould  havo  been  a  very 
dSsqnieting  >■£■>>  And  I  should  have  oipeotsd  some- 
death  of  a  lying-in  patient  on  the  21at  day  ia  the 
IBsnlt  of  a  treatment  pursued  for  tea  years  oS  and 
on,  is  utter  rubbish,  and  not  worth  aerioos  con- 
Mderation  forgone  moment.  I  also  will  relate  a 
tale.  I  had  a  near  relative  who  inffered  off  and  on 
lor  35  years  from  palmar  psoriaais,  which  was 
tcoated  oj  me  under  Sir  Erasmus  Wilson's  orders 
jor  over  twelve  years.  When  the  pdoriasLS  dis- 
appeared, gout  appeared  ;  when  the  eruption  dii- 
ap^earad  tour  years  ago,  an  attauk  of  gout  cama  on 
Which  proved  fatal ;  but  no  one  thought  of  blaming 
the  treatment  for  alleviation  of  the  psoriaaia  as 
cause  of  the  death.  Tho  "  Lydney  Dispenser,"  no 
donbt,  knows  all  about  homreopathy ;  so  do  I, 
perhaps  moro  than  he  docs.  I  was  a  hommopatli 
for  over  fourteen  years,  and  during  the  whole  of 
.that  time,  nearly  fifteen  years  m  aU,  I  res'), 
reasoned,  and  testod  for  myaelt,  not  as  a  bliod 
adherent  of  certain  tenets,  but  aa  a  reasoning  being 
possessed  of  special  cheinical  and  medical  training, 
and  I  am  oompelled  to  state  that  ia  my  opinion 
ttisre  ia  no  sdeuca  (F)  so  full  of  humbug  and  hum- 
boga  as  homtcopatby.  No  reasonable  being  will 
beliere  that  ^.^^^^^^of  a  grain  of  a  certain 
drug  whidi  Dontains  an  average  percentage  of  less 

than  8  per  cent,  of  an  active  alkaloid,  i '' 

-  of  the  alkaloid,  an  amount  which 


8,000,0U0  000  ■ 
cannot  be  daWcted  by  liaj  known  chemical,  m 
chemical,  or  spectroscopical  analysis,  is  going  to 
•ay  good  even  if  that  quantity  be  taken  three 
four  times  a  day.  Strip  bomioopathj  of  its  systt 
ot  living,  dietary,  and  hygiene,  and  it  is  the  biggest 
humbug  going.  Thatismvconclusionaflor knowing 
andprac&sing  bomioopatny  for  over  fourteen  years. 
In  conclusion,  let  me  state  that  I  am  not  an  allopath 
now,  and  that  whUst  there  is  an  awful  amount  of 
hnmcag  and  trickery  in  homce:>pathy,  there  is  also 
mneh  good,  but  not  ia  tho  medicinos.  I  do  not 
inland  to  enter  into  any  controversy  with  the 
f*  Lydney  Dispenser" ;  but  the  treatment  1 
■oggested  tor  prurigo  was  reasonable,  and  proved 
by  paraonal  eiperianoe.    "  A.  W,  S."  in  """ 

Even  the  "Lydney  Dispenser  "  rather 
>  ha«  time  or  abibty  to  answer.     I  do  not  consider 
any  good   result*   will  accrue   from  an   txpoii 


>mCBOpathy  or  the  "Lydnoy  Dispenser"  in  the 
liumns  of  the  "  £.  A."  as  it  might  azolude 
atter  more  interesting  to  others  beside 

FOTO  FtLB. 

[72070.1 —Black  Varnlah  for  Iron.— Bnms- 
ick  black  and  turps  with  jost  enough  gold  size  to 
bind  it.  Several  recipes  in  back  volumes.  Perhaps  ' 
lampblack  treated  m  tho  same  way  would  suit 
queriit,  bnt  it  is  cheaper  to  buy  it  you  are  near  a 
varnish  shop. — Nrra.  Dofi. 

[7'2074.1-Soratolvod  Window  Plate-Qlaai.- 

Get  a  piece  of  wood  of  such  a  shape  that  it  can  be 

hold  firmly,  glue  to  a  fiat  face  a  piece  of  emery 

cloth,  and  than  with  just  a  little  oil  rub  over  the 

glass  until  the  scratchsa  are  wcm  out.    Then  take 

a  little  jewellers'  rouge  and  a  bit  of  old  felt  hat,  or 

chamois  leather,  and  bring  up  the  polish.     It  the 

ratches  are  very  deep,  usa  two  rubbers — one  of 

.ther  coarse  emery,  the  other  finer.    The  simple 

iswer  is  :  You  must  grind  the  scratches  out. 

Ncs,  Dob. 

|:7'207e.]-Hydraiillo  Jaok.-Witbont  Uie 
]ack"  hew  can  anyona  say  which  wa^  to  take  it 
..  pieces.  Clean  with  paraffin  oil,  and  if  there  are 
any  leather  valves  soak  them  in  castor-oil  or  cod-oil. 
Nnn.  Dor. 
!0S1.] — Knsio  for  tha  Deaf. — Allow  ma  to 
eipress  my  thanks  to  you,  and  to  those  readers  who 
have  BO  kindly  responded  to  the  above,  and  e^wdatly 
to  "  A.  E.  B.  M. '  for  tho  kind  and  disinterested 
opportunity  of  being  able  to  test  the  audiphoi 


teeth  plan  was  tried,  but  of  no  avail,  and  I  was 
hoping  that  you  or  your  readers  could  kin<lly  have 
given  some  hints  on  the  plan  sdggcst^d,  viz.,  either 
as  to  a  better  instrument  likely  to  be  au  improve- 
ment on  the  mouth-organ,  or,  what  would  be 
batter,  as  to  the  .best  probable  anaugemeat  for  a 
kind  of  sonnding- board,  cr  helmet  for  the  head. 
I  most  apologise  for  this  delay  in  acknoivlednng 
tho  Editor's  courtesy  aud  the  kind  replies,  pleading 
a  Tiressiire  of  other  matters,  as  well  as  a  nope  for 
other  hints  of  a  mors  modem  kind.  I  may  also  add 
that  I  have  just  lately  had  a  conversation  tube  made 
by  Sheath  Bros.,  39,  City-road,  E.G.,  which  has  a 
much  larger  opening  in  the  mouthpiece,  and  con- 
sequently is  a  very  groat  improvement  on  tho  old 
one,  fant  still  there  is  plenty  of  room  for  further 
improvement.  I  would  'like  vary  much  (o  know 
what  ace  tha  best  ^sound*  conductors,  and  the  best 
sound  refiectors.  KfTUCtao  Ohe. 

_   [7203; 


'hen  it  has  been  uaed  for  years  on  macintoshes,  &c. 
ha  rubber  is  dissolved  in  mineral  naphtha  or 
iaulphida  of  carl)on  (you  can  employ  chloroform 
'  you  like),  but  rubber  must  not  bo  "  malted,"  in 
IB  ordinary  sense  of  the  tarm,  or  it  is  destrijyed. 
Tie  tubing,  rings,  slala.  iVc.,  are  usually  vulconiaod 
-that  is  the  rubber  is  mixed  vrith  sulphur  and 
ulded  up  under  pressure  at  a  tampsrature  of  say 


)-  Fahr. 


Nus.  Doe. 


[72003.]— Snow  Ln  Thaatrea.— Wat  the  edges 
of  the  Imitas  of  a  book  with  eulphnria  acid,  and  you 
will  readily  obtain  a  supply  of  Uieatrical  snow. 


[72109.]-  _. 
netisad   easily 
operator.    The  harder  the  steel,  the  better  (as  i 
rule)  it  takes  and  holds  the  magnetism. 

M.  D.  C. 

[72110.]— Stereo  Uetal.- Add  some  antimony 
to  tho  stereo  metal  that  is  to(  "  "  -  "  "  -*  ' 
extra  hard,  nsa  a  little  bieniuth. 
is  given  as  to  what  it  ia  to  be  usi 
one  say  when  it  will  be  hard  enc 
is  to  "try."  As  a  rule  stereo  ni( 
hard,  and  the  tea-load  (being  pi 
to  soften  it,  while  the  talluw 


As  no  information 
id  for.  how  can  , 
jugh  ?  The  only  way 
Bta  (old)  is  gent    ■' 

in  of  the  air  when 


i  surface  from  t 
tho  metal  is  molten.  D. 

];72no,) -Midland  BaUway.  — Tha  sketch 
asked  for  by  this  querist.  Aug.  Id,  was  actually 
given  on  July  4.  p.  JOli  of  lost  volume. 

[72117.]— Brickwork    QuoBtlon.— Is    it 
merely  an  examinatiou  question,  Mr.  Querist? 


[721'25.]— Asphalts.- The  beet  anihalte  (barring 
the  natural)  is  made  by  boiling  pitch  until  all  the 
water  is  out  of  it ;  then  mixing  with  clean  gravel 
(about  the  sice  of  peas  or  haricots),  and  rolling 
down  with  a  heavy  roller,  using  plenty  of  sand  or 
crushed  spar  on  the  top.  If  gravtu  cannot  be  had, 
i^ar  doea  ezceUauUy.  3.  B. 


r72l3S.]-aiean]aff  Bnsast  I.eathl 
Use  a  weak  solution  of  oxalio  odd,  or 

soap  and  water  and  dress  with  oaator-oiL 
[72131.]— Gaa  for  Engine.— Preanms 
[era  to  the  petroleum  engines ;  but  he 
isinformed ;  the  mixtnra  of  tha  ^as  wi 

-_n  ba  done  safely  only  in  the  cylinder, 

explosion  ia  required. 
[72138.]— QnnpoTdor.— The   firing 
>wder  is  a  very  complex  reaction.     The 
Fecting  the  largest  quautitias  ar  a — 

IKNO,   ■¥   Q.   +   S   ^   KjCO,   +  KS 

2KN0,  -l-C,  -l-S-K^-fN,  -I- 
4KN0,  -H  C,  =  2K,CO,  -H  K.  -f  3( 
At  tho  same  time  there  are  an  enormous 
equations  producing  the  less  important 
The  second  equation  given  by  "  8m. 
parativoly  unimportant.      ''^-   ~"   -'  ' 

...-j.._   jj   firing,  and 'sp _ 

LC  products.  According  U 


Potassium  carbonate,  K,CO, 

„     sulpliate,  K^, 

„     sulphide,  K^    

, ,  sulphocyamde,  KCNS 
„      mtrate,KNq, 

Ammo,  carbonate  (NHJ-CO, 

Hulphur.S 

Carbon,  C 

Total  solid  prodacts    . , 

Carbon  dioxide.  CO, 

Carbon  monoxide,  GO    . , . , 

Nitrogen,  N 

Hydrogen  sulphide,  H^    . , 

Marab  gas,  Cn.  

Hydrogen.  H    

Oxygen,  0    

Total  gosaoiu  prodacts 


[72!(iS.]— Elaotrlo  Ball  and  Batter 
Allsop.  in  bis  criticism  of  "  A.  B.  T.'s" 
this  query,  tayj  down  the  law  so  dogoiat 
so  erroneously,  that  I  feel  bound  to  rig 
coutusiou  of  counsel  by  roiteratinK  wh 
tried  to  impress  upon  all  sorts  and  can 
for  the  post  si 


columns  by  tt 


a  givE 


irnclo  of  that  day,  i 
which  pole  of  the  battery  go 
idwhichtubell.''    When  Mr.  Albop  says 
invrnimnrn  (uikfi  "  "  the  carbon  pola  IS 
would  thin 


taken  to  push,"  ha  ought,  one  woi 
onured  biouelf  that  there  waa  no 
tho  practice  badoming  uniform,  aud 
established  rule.  But  when  Mr.  Allsop 
say  that  in  some  cases  it  is  "  advisable 

to  push."  withor*  -    '■■-'■  "•-'  " 

coses  where  the  • 


I  advisable,  it  i. 

gofeming  reason  for  tha  prevailing  praci 
simply  this.  The  wire  attached  to  the  ' 
(carlion  or  other  negative  pole)  is 
exposed  to  electrolytic  corrosion  through  i 
uess  with  which  it  is  partially  or  K, 
rounded,  and  hence  the  wear  and  ti 
whole  wiring  of  the  installatian,  and  tb 
use  of  tho  battery  will  be  least  when 
attached  to  the  "  copper"  polo  is  shorter 
attached  to  tha  "smc"  pole.  lu  nine 
out  of  twenty  there  is  a  shorter  oggregati 
wire  attached  to  the  puahes  or  other  cont 
than  is  attached  to  bells  and  indicators,  Ji 
very  little  conaidenition  is  needed  to  con' 
one  that  as  the  wire  most  exposed  to  was 
requires  better  insulation,  the  shorter  lenj 
should  ba  tha  one  to  expend  moat  tr 
oxpensa  upon.  This  leading  idea  is  pre 
quite  sufficient— once  impressed  upor 
guide  any  intelligent  fitter  when  any  r 
parent  exception  to  the  general  role  crop: 


[72327.]-X..  0. 
ail -coupled  good- 
fitted  vrilh  £a  ^ 


Waives  M 
i«.— T 


ENOIJSH  KWmkma  and  WOKIJJ  0»  SOIENCE!    so    1331. 


Imu,  DC  H  Gin.  leru  it  tot  small  ronm  wort,  and  j-ou 
Will  get  what  you  want.  2.  if  f  out  Itkinp  ahuwi 
beat  when  pughod  cloie  up  to  condenser,  get  b  cnu- 
denaer  of  lonyer  tocua,  and  tbeu  puiU  lamp  alKint 
till  best  efTect  ia  obtainable  ;  altbangh  it  ii  possible 
jouT  lamp  U  not  powetful  enough.     If  that  be  to. 


nthe" 


"  colac 


Ihera 


i  have  givsn  beautiful  lantflrn  ehowa  with  oil  lamp, 
but  Dtber  things  must  be  in  coireapotidence.  Try 
i^ain.  F.  U.  WiuiTT. 


ottt 


3  that 


Hr.  Proctor  conid  not  poaaibly  bold 
liueibe  has  sicstcbed  out,  nguust  a  manufacturer 
Who  keeps  his  furnace  going  continuously.  It  in 
aoi  too  mnch  to  «ay — and  I  speak  from  pnclicil 
BipariencB— that  the  pots,  especially  if  o(  auy  con- 
aidemble  size,  would  break  evory  time  the  furoaca 
woe  put  out,  whilst  tha  continued  couling  and 
leheatlng  of  the  furnace  bricte  would  soon  bring 
tha  rnmace  down.  I  am  not,  I  am  thankful  to  say, 
in  the  line  of  "penny  inks";  butT  I  can  tell  i!k&. 
Proctor  that  they  are  blown  m  monlda,  and  "  bnrtt 
off,"  oa  it  is  tenned ;  and  aim  that,  judging  from 
the  price  they  aie  sold  at  nboleiale,  a  man  miiit 
make  not  leas  than  10  s,Toss  per  day  in  order  to 
make  uiytliiiig  like  a  decent  linng.  Tbe  hottlai 
fjao  be  Kiada  from  broken  glass  ("  cnliatt")  ;  but 
'iSx.  Proctor  will  tiod  it  beueBcial  (if  jie  goes  into 
tbe  trade,  which,  foe  his  own  sake,  I  hope  he  won't 
do  until  he  knows  considerably  more  atwut  it  than 
he  evidently  does  at  present)  to  add  a  httid  raw 
"batch,"  as  it  is  tachnically  called,  oonsisting  of 
Mnd,  soda,  and  [ime,  in  tbe  proportions  (roughly) 
9,  3,  i  respectively.  Shall  be  glad  to  give  our 
oorreepondent  furthei  information  and  advice  if 
rectuirid.  Mons. 

[72332.]— Osment  for  House  ClBternB.— I 
hare  found  that  a  mixture  of  two  parta  resin  to  one 
part  of  snet  wilt  aziswer  very  well  tor  cold-water 
tanks,  and  will  not  affect  the  water  for  drinking 
purposes.  To  apply,  melt  together  ia  au  old  irou 
Bancepan  over  a  fire.  Then  yon  want  something  to 
warm  the  zinc  at  the  bottom  of  the  tank~I  used 
flat  irons  made  hot,  and  etood  over  tlie  put  where 
.^^^^^      for  ,      euttppy  e  wi^a^^ 

[7*2313.]— Chemical  AnalyHia.— The  Bmsunt  of 
bromine  in  a  sample  of  potaseictm  bromide  c^uld  be 
eatimated  in  the  way  you  siy^.e.,  by  liberating  the 
haloffen  and  paaaiug  it  into  a  solution  of  potassium 
iodicu,  and  then  ascertaining  the  amouut  of  iodine 
liberated  by  means  of  a  standard  '-  solution  of 
sodium  thrnughout,  usin^  the  starch  indicator. 
I  do  not  see  any  dillleulty  in  lentLug  for  a  chromato 
in  presence  of  an  oialala.  If  you  add  to  your 
miitnre  a  solntiou  of  barium  chloride  BaCt,,  you 
will  get  a  yellow  precipitate  of  barium  chromato, 
and  you  can  couflrm  the  presence  of  a  chromato  by 
adding  a  salt  of  lead  toyour  original  solution,  when, 
if  a  cimimato  bo  present,  you  obtain  chrome  yelloir. 
The  presence  of  a  chioinate  does  not  iuterfere  with 
the  oxalic  acid  in  the  least.  St.  Cuiq. 

Jr237S.]— QueaaliiK  a  Parson'B  Age.— First 
a  person  to  place  ou  paper  the  liay  of  the  month 
on  which  he  was  bom  and  the  number  of  the  month, 
U  it  Stooda  in  the  Calendar,  aa  one  whule  number 
— i.e.,  if  he  were  Iram  ontbe'ilth  December,  ho 
must  write  thus  :  2112.  The  process  will  then  be 
(3113  K  2)  -►  5  X  60  +  the  age  (which  we  will  say 
is  70)  -t  3S5,  and  then  ask  the  result,  which  here  U 
2J1S89.  From  thbsum  privately  subtract  G13,  and 
you  will  have  24l,'270.  Here  strike  off  the  two 
light-band  flgures  for  the  age  70,  the  next  two,  12, 
represents  the  month,  DeiMmber,  and  the  two  left- 
hnnd  flgures  will  bo  the  day  of  tbe  month.  Lastly, 
Hubtract  the  age,  70,  from  the  present  year,  aud 
yua  have  1820.  Thus,  you  find,  the  poison  was 
bom  December  21,  1S20,  and  is  70  years  of  oga. 
Keynshnm.  S.  P.  C. 

[72381.]  —  Hardanloff.  —  Try  heating  them  as 
usual,  only,  instead  of    dropping  them    into    the 
water  horiiontally,  drop  them  in  perpendicularly. 
Incoostto. 

[733ji4.]~ti.  and  S.W.  Tank  Loooa.— I  send 
aatotchot  No.  517  cUaa  herewith.  No.  123  class 
ue  Tory  similar,  except  they  have  large  side  toiika, 
and  ouly  oigtit  wheels.  I  am  sarry  I  cannot  ^end  a 
drawing  of  any  of  the  front-coupled  engines.     The 

—  517.  Cylinders,  17Fiu.  by  21in. ;  heatiuE  surface, 
]j0o6aq.ft.;  weight,  68  tuna:  drin^g- wheels,  aft. 
Tin.  diameter ;  other  wheels,  3ft. ;  bogie  at  leading 
end,  radial  axle-boxes  at  trailing  end  ;  total  length 
over  buffers,  38ft.  Rlin.  123.  CjUoders,  I8in.  b- 
21tn. :  weight,  flO  tons  ISewt.  2qr, ;  drinng-wbeeli, 
.'ift.  7in. ;  bogie  roller?,  2tt.  Gin. ;  bogie  at  leading 
end;  total tenftliorer buffers,  32ft.  Sin.    U.  Cjlln> 


.      -         by  21  _    , 
driving- wheels,  4It.  !)in. :  bogie  at  trailing  end. 
C.  F.  Denbi  Mabshall. 

373.]— G.N.  Bailway   No.    IS I  beg  to 

iketeh  of  Q.N.  engine  No.   18.    The  dimen- 
will  bo  ott.  flin.,  coupled  wheels,    cylindBra 


17J  by  26  (about).  L.N.W.H.  PaciQo  is  one  of  the 
oompouud  express  engines- Uie  large  type.  I  fancy. 
C.  H.  P. 

,.  J3S3.]— teval  Power  from  Windmill.- 
Tha  windmill  could  ba  employed  to  drive  a  dynamo 
and  charge  accumulators,  from  which  the  electricity 
for  Ughtmg  the  tamps  could  be  obtained.  An 
electro-motor  could  be  employed  to  drive  Ihe  cream 
separator,  &o.,  the  elBctrioity  being  obtained  from 
tbe  accumulators  also.  F.  C.  Au^OF. 

lib.  Queen  Viotoria- street,  E.G. 

[72333.]— Level  Power  from  Windmill.- 
If  "Argantiua"  wants  power  for  daiir  purposes 
he  will  Sad  uoLhiog  equal  to  atoam,  as  I  enow  from 
eiperienoa:  nearly  aamuch  fuel  waareiuired  to  heat 
water  for  washiug  and  scalding  vexols,  heating 
milt,  &D.,  when  I  drove  my  seporntor  by  horji'- 
power  OB  is  now  needed  to  djive  the  machinery  wiTh 


[72388.]- loval  Power  froui  Windmill,— I 
thmk  your  idea  is  perfectly  fcasiblo.  I  would  adrisc 
you  to  consult  some  engineer  who  has  made  a 
speciality  of  cold-air  machinery  aa  to  the  beat  means 

required  between  the  reservoir  nnd  the  engine,  to 
sttiiiy  the  pressure  ;  and  the  reservoir,  or  the  air 
pasfiiig  to  it,  should  be  cooled  by  flowing  water. 
Of  course,  if  you  use  ibi  power  for  compressing  air, 
you  must  nut  expect  to  do  mncli  otber  work  too. 
Olxttos. 

r723SS.]-Helf-aotinB  Cylinder  Drain  Oocka. 
—These  are  simply  spring  valves,  and  when  tha 
cylinder  contains  water,  give  wav  ou  advance  of 
the  piaton,  allowing  the  water  to  Jlos-  out,  and  thus 
prevent  Bccidonls.  Sn. 

[72333.]  -Self-acting  Orllnder  Drain  Oooka. 
— I  know  of  DO  drain  cocks  self-acting.  But  there 
ia  a  doublo-volvB  or  spindle,  with  a  cone  facing 
each  other  at  either  eua,  and  this  is  kicked  back- 
wards and  forwarda  by  the  steim,  nnd  drains  tbe 
cylinder.  3i.cs.  uir  Au.  Tiuutjj. 

[72339.]— L.  0.  and  D.  Railway.- There  are 
about  100  engines  of  this  company  which  formerly 
bad  names ;  but  as  tUoy  have  lieon  rebuilt  the  name 
plates  have  been  atruck  off.  Only  the  bont  ex- 
presses and  a  tew  ScotehmoD  now  have  names.  Aa 
the  list  is  rather  a  long  one,  perhaps  tlie  Editor 
would  not  care  to  insert  it ;  but  if  "  LocomolivB  " 
cores  to  advertise  bis  address,  I  shall  be  glad  to  let 
him  have  the  particulara  be  desire*. 

W.  J.  FxrsB. 


lour-roupled  :  Alert  33,  Asia  .51,  AEiicii  .,  __ 
6li,  Brigand  1.  Bluebell,  Cbsmpioo,  Coquette  2S, 
Cerberus  1.5.  Dotterel  8,  Dawn  32,  Don,  Daffodil, 
Elk  a,  Eak  IG,  Europa  63,  Enigma  50,  Falcon  3, 
Frolic,  Gorilla  14,  Harpy  20,  Herald  34,  Hyacinlh, 
Heron  o,  Iris,  Jackal  19,  Kite  73,  Lothair  62.  L^ni 
13.  Leopard  IS.  Lupin,  Mermaid  51.  Ostrich.  Pelican 
12,  PegaauB  23,  Petrel  II.  Pioneer  S.j,  Reindeer  41, 
.Stork   S,  Swift  7,  Swallow   9,   Snowdrop,  Sylph. 

Talianan  IS,  Tiger  16,  Tenplor  47,  Vulture  4, 


m    73,   Vigilant    37,  Verbena    41,  V 

hua  2ti,  Zenith,  Zephyr  49.    Tanks:  . 

Albion  96,  Airon  84,  Annan  SI,  Bute  82, 
Calypso,  Corsair  2,  Clyde  8S.  Cambria  9S,  C 
Erin  97,  lona  81,  Islay  85,  Jnra  83,  I 
Klyrtle  78,  Nith  03,  Panther  21,  Rose.  Stuu 
Spey  90,  Scotia  100,  Thanet  96  Tay  9 
Goods  six-coupled:  Ads  113,  Adrian  127 
'20,  Coiistantine  132,  Diomedes  116,  Ooi 
■■organ  17,  Pertinaxiai,  Pyramnan8,T»i 
ThisbolJ7. 


[7239I>.]-Cement  /or  Qlafls  and  T 
White  bsrd  vamibh  is  a  good  cement  fc 
and  is  also  a  nan -conductor. 

SCBBBBT  C. 

[72330.]- Cement  for  Qlaaa  nnd  T. 
Nothing  IS  bettor  tor  this  purpose  than  goc 
varnish,  made  by  dissolving  sbellacin  m> 
spirits.  If  not  put  on  too  tbick,  it  driee  qui 
adheres  perfectly.  S.  Ba 

lasa  and  Tin 


f7Z390.]— Cement  fi 


applied  to  the  proi-iuusly  cleaned  glass,  aai 
laid  down  smoothly. 

L7.'390.] -OlafiB    and   Tinfoil.— Ordin 

Lswcrs  every  purp.ieo  tor  electriLal  work. 

[72301.]— Mukins  Smooth  Sound  I 
aia«B  Plate. —Work  oi-.-r  it  with  amgi 

i«  emery  with  oil,  i.nd  liiish  as  blight  a! 

ith  rouge  on  the  palm  of  tbe  hand. 

[72^91. ]-9IaklDK  Smooth  Bound  E 
OlBBB  Plata.- Use  a  pioce  of  wrought  or 
with  a  channel  cut  in  it.  and  snmo  Xi 
emery  ;  then  with  flour  emery,  and  then  w 
pumice  powder  in  a  groove  in  a  piece  of  w 
Jace  of  Att,  T 
'2391,]— Smoothing  EdKS  of  Glasi 

.  always  cut  my  circular  plates  with  a 

and  fixed   dinmcnd.      This  gives    me   a 

)th  edge,  which,  of  course,  is  aquare. 

id  the  edges  myself,  bat  if  you  want  t 

round  yours,  all  you  need  do  is  to  mt 

glass  plate  on  a  trunnion  and  rotate  it, 

gently  againat  the  edge  at  the  same  time  w 

piece  of  red  tile.    Mind  thii  liwer  edge  of 

must  run  in  water,  likp  a  trough  griiiJstoB 

wise  you  will  chip  tbe  edge.     When  gronn 

hovel  required,  tbe  edge  um  be  polished  wi 


.  Be 


[72392.1 -Dentistry. -In  order  to  prnc 
tistry  it  IS  now  necessary  lo  obtain  a  di 
license  in  dental  surgery  from  the  ttiyal  ( 
Surgeons  of  England,  Ireland,  Edinb 
(jhugow  (Michigan  and  Harvard  are  ' 
foreign  diplomas  acknowledged).  A  pr 
examination  in  general  education,  such  i 
the  College  of  Prooeptora  or  Malriculati 
University  of  London,  must  be  passed,  iic 
ticeship  in  mecbonical  dentistry  of  three  ; 
dentist,  two  years  hoxpitul  proctioe  at  a  d 
ganeral  hospitel.  and  various  courses  of 
must  be  attended.  The  time  retiuired  by 
lationa  of  the  College  being  at  least  fo 
With  regard  to  the  oxpeuse,  (he  oppr. 
vanea  according  to  the  poiitioa  of  tbe  d. 
the  amount  of  time  the  pupil  can  dovi' 
workroom,  and  therefore  a  nominal  flgnr*:'' 
€200.  Lectures,  &c.,oorao  to  tTO  or  £Si  5 
nation  feea.  £10  IDs. ;  registration,  Slh.  • 
Manual,"  edition  IHilO,  is  one  of  Ihe  i  t 
minoals,  but  I  do  not  think  that  "I^ 
have  moateri'd  that  yet.  Jones's  "Dcnt^,! 
and  Coleman's  ditto  arc  the  most  geuor  ^1 
U.R-(J,i^ 

[T3395,l— Heat  from  Blootrlcltylr., 
not  care  to  know  anything  about  ^e•;^Uv, 
nich  B»  heat  BqalTaleuts,  calories,  jiy^ 
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I  not  eater  into  the  theoretic  piLrt  of  tho 
U  all,  but  eimply  tell  j'ou  that  iu  au 
ital  way  I  have  kept  a  qmirt  o(  water 
pidly  with  thfl  expenditure  ot  about  A  half 
;<ir.  Neither  the  dyuaiiio  nor  the  haatiug 
were  specially  oonstnioted  lor  the  purpose, 
ue  would  he  pleuty  ot  roam  for  improiB- 
ren  with  such  a  makeehift  apparaCual 
■e  kept  boiliDif  three  or  four  gallons  of 
th  uu  eipeuditure  ot  6U.F.  To  weld  a 
[  iron  about  5  H,P.  ia  neadod  ;  to  weld  a 
.bout  7  H.P.  These  results  hare  actually 
ined.  S.  Bcttone. 

— Dreaain^  for  Iieattaar  Belting.— 
tesVBX  and  two  of  frenh  lard. 

Jace  of  All  Tbades. 
|— Taath-Stoppins'. — Tin,  silTer,  nr^old 
fam.    More  depeuda  upon  the  majupa^- 
lulting  of  it  iu  than  tho  material. 

Jack  of  a  it.  Trades. 
I — Teeth -Stopping. — The  old-fashioned 
amalKam  (loppei)  laata  the  longest,  hut 
ladTautageof  not  duly  being  a  bad  colour 
tuniiue  the  whole  tooth  hlae  ;  thus  it  is 
lis  (or  front  teeth. 

M.B.C.S.  and  L.D.S. 
I — Teeth- Btoppinff. — I  am  not  adentist, 
tiadiDuch  experience  in  tooth -stopping — 

aim  it  19  harder  and  expands  wellto  Qll 
.  The  only  dint  il  vantage  it  has  is,  that 
jlacV,  and  is  unauitahle  for  front  teeth, 
phoiphate  ia  olio  an  excellent  stopping, 
ist  fur  years  it  the  saliva  is  olkatine. 


— Hrgro 


Sir. 

—I    can    only    suggest 


— Hygrometer. — This  cannot  be  pre- 
id  Mr.  Harriott,  in  his  unequalled  paper 
t-bulbtharmometer,  rend  before  the  Royal 
gical  Society  in  13T7.8ays:  "The  bulb  ot 
ameter  shonld  be  immersed  in  dilute  aut- 
d  every  time  before  fresh  mualln  ia  put  op, 
J  depoait  which  may  have  been  formed  on 
usy  be  remoTed."  (.live  the  tharmometBr 
atj  by  holding  it  and  tbe  conductin^threada 
inning  water  tap  every  week.  I  find  it 
iging  muslin  eo  often. 

F.R  Met.Soo. 
]— Ajnerlcan  Orffftn.— My  orgm  had  a 
ound  similar  to  that  complaiued    ot  by 
I  openml  it  at  back,  and  uiled  the  fan 
lis  atopped  the  nuisance.  F.  B. 

|— American  Organ,— It  is  not  easy  to 
is  i^uery  iu  any  duduite  maimer  without 
[the  iustrument.  The  '' rattling  sound  " 
uaed  by  a  loose  spring — by  any  loose  parts  in 


demble  time  for  a  modem  -  made  iustru- 
[  there  may  bo  some  difficulty  in  Undiug 
ot  the  tattle,  bat  i(  "  Hogo  "  will  examiue 
as  be  can,  and  give  some  raore  deduite 
m,  he  ahalJ  have  all  the  as&istance  I  can 

OajiNON. 

I — Proportion?.!  QalTanomater. — I 
le  many  such.  Far  small  and  delicate 
:e  a  piece  of  atout  card,  and  strike  on  its 
wo  circle!  l^in.  diameter.  Draw  two 
nei  across  each  circle,  about  Jin.  eafh  side 
Now  cut  out  the  circlea.  and  cut  away 
e  at  the  ceutre.    Now  bend  two  niwm  of 

Uluo  these  jiiBCes  together  to  form  two 
idiicnl  flat  liobbini.  Now  wind  each 
th  100  turns  ot  No.  ^S  aiJk-coTered  copper 
OB  the  bobbin  down  flat  on  the  tiase- 
th  a  Jin.  parallel  gap  between  the  two, 
i«t  the  two  coil)  tocelher  at  the  centre,  so 
coila  join  like  a  Tetter  C/>.  The  middle 
I  about  IJin.  long,  and  pivoted  bo  as  to 
coils  (and  graded  cord)  by  about  ^tn. 
Ivanomeler  will  be  found  extremely  senii- 
aotice  that  Ayrton,  in  his  book,  RiTCS 
r'alnuley  and  Uather  the  credit  ot  mining 
ranameten.  Perhaps  he  was  nut  aware 
inometen  ot  thia  form  have  been  on  sale 
rii  ftlectriduns'  shops  tor  the  laat  i.i  years 
fore  these  gentlemen  had  ever  drfaint  of 
etera.  S.  BonosH. 

]— Blactrio  Bell  and  Battery.— You 
juire  mora  than  one  oell  for  the  battery. 

t*e  my  boi-k  "  P radical  i:ioctric-bell 
in  which  there  are  numerous  diajtrams  of 
HI.  Fig.  100  ehowB  the  ijiagrmn  yuu 
A  it  shona  how  four  puahea  are  coTiiiecteii 
ing  the  rjune  bell.  F.  C.  .\i,i,sop, 

!-^Drnttmo.-Rtart    your    machine    and 


C,  Pktkm. 

[7H04.]—  Dynamo.  —  Apparently  the  external 
resiatonca  ia  so  high  that  the  machine  fails  to  excite 
ualeaa  run  considerably  above  its  normal  speed. 
Try  putting  on  a  larger  number  of  lamps  at  the 
itart,  and  turn  oft  those  yon  do  not  requiro  when 
the  lampa  ore  properly  alight. 

F.  C.  ALiflOP, 

[72404.] —Dynamo.  — Thia  behaviour  of  the 
dynamo  points  to  tho  fact  that  the  reaiatauce  af  the 
outur  circuit  ia  too  low  ti  admit  of  the  rield-magnets 
properly  niagnetiiiug  themaelvea  when  the  lampa 
are  in  circoit  on  starting.  Probably  aSairs  woulii 
be  improved  if  lamps  ot  bighi>r  voltage  were  usoil, 
or  if  Uie  preieut  lamp*  were  ran  in  seta  at  two  in 
aeriea.  S.  Bottoite. 

[7240a.] — SemaBnettalnK  Steal. — la  itnecea- 
sary  to  demaguetise  the  steel  of  a  watch  'r  I  suppose 
the  trouble  ia  that  the  coila  of  the  balance- apring 
stick  together,  which  ia  often  the  case  with  natches. 
Try  this — take  plenty  of  chalk  on  your  brush,  and 
job  it  on  both  aidea  ot  the  balance- spring  until  you 
see  (through  the  glass)  that  the  spriuR  ia  covered 
with  very  fine  partiolea  of  chalk  ;  although  no*, 
visible  to  tho  naked  eye,  it  is  quite  enough  to  prevent 
(he  ooila  from  adhering  to  each  other,  or  to  the 
balance  above,  or  the  regulator  underneath.  1  have 
had  watchoa  ot  which  the  balance  was  magnetised 
strong  euough  to  hold  a  jewel  screw,  but  thnt  does 
not  prevent  the  watch  taUag  a  good  action  and 
going  well.  It  tho  wDteh  goea  with  a  sluggish 
autiou,  look  for  tho  fault  in  the  escapement. 


a  gradually 


,    lo*.:ch 

mcreaaing'tbe  distance  from 

equidistant  tram   each   polo,  until   the  watch  ia 

virtually  out  of  the  range  ot  the  magnetism  of  the 

dynamo.     I  may  say  that  in  practice  T  have  never 

found    this  to    fail.     The  dynamo   I  use  for  this 

purpose  is  Siemens',  giving  ■')5  volts,  and  i>  or  G 

amgiFres.  S.  Bottuni;. 

[7'210G.]— Telephone  OanneotlonB.—  Connect 
the  telepbonsB  in  series  and  use  a  relay  if  passible  : 
but  1  expect  you  will  have  ta  alter  the  oonuections 
of  the  telephones,  which  I  presume  are  the  D  typtk 
Put  the  batteries  down  below  ;  if  the  room  ia  which 
the  telephane  ia  fixed  ia  very  warm,  it  will  not 
matter,  the  batteries  being  some  way  oft  the  toli'- 
phone.  A  aet  of  diagrams  of  oounactiona  will 
appear  shortly  iu  "Telephonea:  their  Construction 
and  Fitting,"  i(  in  which  there  ia  nothing  to  suit,  I 
ahall  be  pleased  afierworda  to  giie  sketch  of  special 
requirements  in  thia  column.  F.  C.  Ausor. 

165,  Queen  Victoria -street,  E.G. 


[72403.]-Varnialiinff  Drawinga-Mix  some 
starch  to  a  paste,  and  when  cohl  go  over  drawing 
with  a  Fpjnge,  one  coat,  then  varuiah  with  follow- 
ing:—Three  pennyworth  of  Canadian  baJaam.  thin 
down  with  aboat  halt  as  mnch  toipentiiie,  one  or 
more  casta,  as  required.  If  the  stanh  atill  makea 
the  colour  lun.  vamiah  without  it.  only  will  want 
more  ooats.  Will  dry  hard  and  white  in  few 
minutes.  MoOST  Cutteb. 

[72408.1  —  Vamlililn^  DrawlnKS.  — 
"  Dranghtsmnn  "  doea  not  aay  whether  his  draw- 
ings are  water-colour,  oil,  or  crayon.  I  give  him 
one  tor  each.  For  water-colour  or  crayon  :  First 
your  picture  with  a  solution  ot  isinglass,  takiug 


Ti 


every  part,   t 


—Clear  balsa: 


f  Canada,  : 


together  nntif  dissolved.  Oiloolours:  Vaniishwith 
tho  following  :—(;hio  turpentine,  Uoz. :  roastic, 
Goi. ;  camphor.  I'iitT. :  powdered  glaaa,  2oz,  ;  recti- 
fied oil  at  turpentine,  noui.  Foane. 


room  wittiin  2H.  of  the  ceUing.  and  put  a  perforated 
cone  of  zinc  on ;  the  pipes  can  be  Kino. 

Jack  op  An  Trades. 
[72409  ]— Ventilation.— Get  a  piece  o[  wood 
al»ut  -lin.  wide  and  same  thictcness,  and  Jin.  shorter 
than  toirer  sash  of  window,  cover  one  of  the  long 
e1ges  with  gretn  baize.  Then  open  bottom  half  cl 
window,  insert  piece  of  wood  hori2onta!ly  in  groove 
with  baize- colonrod  edge  upwards,  shut  window 
down  on  to  this,  and  air  irill  come  in  between  the 


W. 


I.  3. 


Ua  wood  ot  nillicieut  lenRth 
admit  no  air.  This  will  raise  the  bottom  sash,  and 
so  there  will  bo  aapace  between  the  two  saslies,  and 
the  air  can  nbtaln  admisxinn.  This  method  doesnot 
produce  a  draught,  because  tho  air  rises  vertically 
uilo  the  room  and  disperses,  and  becomes  warm 
before  it  eu  produce  that  undesira1il«  efFect. 

B.  B.  T,  W,  Z, 


[72m.)—W«apB.— If  a  single  individual,  a  touch 
with  afeatiier  dipped  in  benzoline.  If  awasps'  nest. 
■  pint  ot  benzolme  ponrcd  into  the  noaC,  and 
entrance  plugged.  In  the  former  case,  directly  the 
benzoline  touches  the  breathing  holes  (spiracles) 
at  the  sides  ot  the  insect's  body  he  falls  dead,  M 
thongh  be  were  stniok  with  lightning.  In  th« 
second  case,  the  vapour  ot  the  benzoline  j  uat  renden 
them  insensible  (like  chloroform  on  the  hunian  sub- 
ject), and  then  kills  them. 


[72412.]-Dr76r8.-Bugarof  lead,  litharge,  Wack 
onde  ot  manganese,  permanganate  of  pota.ih. 

R.   BOTTOHE. 

[72414.]— Tranaparent  Clock.— The  worka ore 
concealed  either  iu  the  counterpoise  ot  the  minute- 
hand  or  iu  the  axis.    I  forget  whi^.  Bh. 

[T24I 4.]— Transparent  Olook.— Tfaera  hare 
been  many  varieties  of  myateriona  olocks,  but 
perhaps  the  one  mentioned  is  similar  to  one  I  had 
to  repair  a  few  years  ago.  This  it  would  be  quite 
impossible  for  ''  F.  W.  B."  to  make  unices  he  ia  a 
watchmaker.  It  was  worked  as  fallows  :— In  ceutre 
twBS  ot  minute  hand  was  the  mainaprine,  a  train  of 
watrJi  wheels  (very  minute)  extended  down  the 
hand  to  a  boss  placed  as  a  cuunterpoise  to  hand 
itself.  This  iioss  was  hollow,  and  contained  the 
escapement.  The  centre  pinion  was  flxpd  to  tba 
glass,  and  the  mechanism  revolved  around  it  some- 
thing like  a  Waterbury  watch.  It  waa  very  deli- 
cate. The  least  draughtol  air  would  serve  to  make 
it  very  irregular,  if  not  to  actuollv  atop  it. 

F.  J.  OiUKiHD. 

[72417.]— Photography. — Place  roiooscopo  in 
front  of  lantern  in  horizontal  poattiou.  Focus 
lantern  until  you  get  an  image  of  fliuno  upon  tha 
object,  then  focus  microscope  (with  or  without  eye- 
piece)  upon  screen.  W.  11.  S. 

[72118.]  —  Coropound  OaoUlatlne  Paddla 
Enginea.— I  suppose  you  mean  Iha  ctasa  ot  engine 
wbere  the  ateam-chnst  is  separate  from  tbecyliiidtir 
and  tonne  a  pedestalfor  the  trunnion  of  the  cylinder 
to  run  in,  two  porta  being  in  the  trunnion  and  tha 
valve  face  iu  Uie  ateam  clieat,  the  some  as  an  onli- 
nary  alide-volve  cxbauat  carried  out  at  one  ot  th« 


Ai.r.  Trades. 


Scraps  Gate,  along  the  cliffs  to  the  Royal  Oak, 
Minster,  and  Warden  ;  along  the  aea-shore  there  I 
found  a  pood  sample  of  veiy  nice  specimens  ;  that  ia 
all  a  eelBnilB  clay  there.  But,  as  it  abounda  in 
treacherous  sills,  places  like  quicksands,  you  have 
to  be  very  careful,  as  when  I  waa  out  on  the  hunt  I 
have  had  to  lie  down  and  roll  over  tha  ground,  oi 
1  oQuld  not  walk  ;  and  once  I  got  ao  deep  that  I  left 
the  bottom  of  my  shoe  in  it,  as  it  pulled  it  clean  off 
the  upper,  and  I  was  aadly  afraid  I  should  never 
get  out :  it  made  me  break  out  iu  a  perfect  cold 


Ajx  TtuDEa. 


"  Britiah  Pharmaoopioia."  Sm. 

[72120.]- EitraotB  tiam  Herba.— To  make 
the  extracts  of  plants,  such  as  used  in  tho  British 
pliarmacopojia,  those  parts  of  the  plants  which  con- 
tain the  extractive  principle  are  placed  in  powerful 
presses  and  the  juices  extracted,  Tho  juice  is  then 
placed  in  a  ateam- jacketed  vacuum  pan  (one  baa 
been  deecribed  and  Bguied  at  p,  311.  Vol.  LI.  of 
the  Ehousr  MsotAKic  for  June  SO,  1890)  and 
evaporation  in  vacuo  carried  on  until  the  extiaot 
bos  reached  tho  desired  consistency. 

S.  BorroHB. 

[72420.]— Extracts  fl«ni  Hwba.-It  just  de- 
pends on  what  Itlr.  Thomas  requires  as  to  the 
method  to  be  employed.  If  he  ro4uires  simply  the 
juice,  then  be  must  pound,  in  an  earthen  or  atone 
mojtar,  the  plant  from  which  he  wiahes  to  gut  the 
juice.  If  be  wanta  on  infusion,  lie  must  Inil  (not 
ai  anything  made  ot  metal)  the  plant  or  part  of 
plant.  IC  he  wants  a  decoction,  be  most  let  it 
stand  in  water  (cold)  for  twelve  hours,  and  then 
stew  it.     It  be  wants  syrups,    distilled  waters  ot 

Clouts,  or  tinctures,  he  had  better  get  a  suitable 
Dok,  or  if  be  likes  to  publish  bis  address.  I  will, 
write  and  let  him  know,  H,  B.  T.  W.  Z. 

[72423.]  —  Dynamo  JtrmBtore.—  Annaturea 
have  Iwen  constniclod  in  which  the  coils  rotate  and 
the  iron  core  remiiina  stationary ;  also  i:i  which  the 
core  rotated  while  the  coils  remained  stationary; 
but  apart  from  the  great  mechanical  diificully  ot 
oonstructing  auch  armatures,  it  bos  tieen  fouud  that 
no  advantage  has  been  gained.  This  might  have 
been  foreseen,  siuce  the  spaoe  required  for  c'canuice 
between  the  coils  and  the  core  a  so  much  air  space 
inserted,  and  Gouaequently  so  much  magtioti^m 
wasted.  8.  BonosB, 

[72421,]— Accnmulator.— It  your  accumulator 
consists  of  five  cells,  each  containing  a  pair  ot 
plates  Tin.  by  4in.,  then  the  canaci^  would  be 
aliont  2i  amj^ra-hnurs  when  fully  chsrg.d.  But 
if  it  consist*  uf  one  cell  conUining  the  five  pairs 
of  plates,   then  the  capacity  would  be  about  12 


The    I 


wjll  uut  chirgc  the  accuinulatti  ii 
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Sbpt.  S6,  IBM. 


U  ii  beouuB  the  rvuUiice  ot  the  aecomiilatoi  is  » 
low  that  th«  djnuna  cannot  mMgaetaaa  ita  fleldi 
irheo  oanpled  to  so  low  rautant  an  ontar  drooit. 
Ondnallf  1411  rwiitune  to  Ihs  ontar  drooit,  in  ths 
diqie  of  a  few  feet  of  No.  30  aoa  win,  until  70a 
fist  corrent  throoirh  the  accomiiUtor.  Bat,  the 
ujDJUno  b^n^  Hufi,  will  char^  the  acduaolator, 
"nrj,  vaiy  ilowly,  ai  it  girea  but  little  cdttsdL 

S.  BOTTOXB. 

[72424.]— AccoinalstOTa.— -Id  mpl;,  no  donbt 


jonr  dkimt  dynamo  to  paaa  £Ein)D|^.  ^ara 
aonneotad  it  I — '"  "" — ' 
tJ^thii  WKj 


it  up  to  the 


?    Too 
--J  ^ J  —  - — o MmnttopMi 

ligbti  euOj;  four  Ivop*,  ixmnect  a  pieca  of  wire 
eqnal  in  naiatance  to  one  lamp  in  panllel  with  the 
accDmnlafan,  then  tiy.    You  cannot  charge  an  ac- 

*tf«™»ni  H  anuaiare,  far  when  in  action,  tnttoail  of 
linidua  oollectinK  the  tnll  tluob  of  electndty  pro- 
dooed,  it  ii  eradnal  and  diminiahea  in  the  wme  war, 
and  7011  will  tea  that  th«  niadiine  flnt  diaige*  the 


TolTe*,  and  >o  alloir  no  time  for  the  bsck-flow  from 
the  aecanmlatorB  to  para  :  thi«  !■  partly  the  i 
wh7  it  ii  that  rsrtaui  dpiamoa  can  onlr  h 
iOT  duuginff.  Perhapa  jour  machine  chanf 
polarit;  aacb  time  it  ia  nied,  whidi  ii  do  im«T 
Mick. 


n  onlj  be  tuwd 


J7242T.]— EleotrlcaL— To  ita.  Bottose.— Six 
■  ol  a  cbroTnic-add  battery  joined  in  Mriei, 
having  piatH  exposing  about  fSaq.in.  of  Degative 
surface,  ahoold  work  it  well.  What  kind  of  a 
gOYBmoc  do  yon  mean — for  regnlalinB  ipeed,  or  for 
Tegulating the  current?  S.  Borro:iE. 


peie  hours  tor  each  gquare  foot  of  lead  aoiface,  at 
two  voita  per  cell,  and  716  watta  per  hone'power, 
and  aEowing  31b.  for  each  foot  of  Tei;  thin  lead 


.  _s  the  theoretical 

B,  that  ffonld  gite  IHP  for  one 
nat  allow  at  leait  30  per  cent, 
aversion,  and  another  20  per 


cent,  for  weight  of  add  and  cella.  I  think  you  may 
safe^  >ay  that  on  accumulator  to  giva  l'""  '" 
one  hoQT  would  not  weigh  l«n  than  Icwt. 


S.  BonoNE. 


creaae  the  aize  of  Uie  image ;  but  I  have  nerar  heard 
of  ita  QBO  in  a  microecope.  Sn. 

[72432.]— Photo BT»ph   I^na,— To  Mb.    Bot- 


sptttuie  of  the  lena,  the  aame  aa  if  a  imaller  ilop 
wen  naed.    2.  It  diminiabee  the  field. 

S.  BomisE. 
[72435.]— Btinr  of  Wasp.— Thii  ia  pnrdy  a 
matter  for  actual  eipenment,  and  one  that  can  be 
Mnied  oat  by  anyone  gifted  with  the  necoaaaiy 
powera  of  obiierration.  Let  "Simpleton"  catch  a 
waip,  and  induoe  him  to  ating  hia  arm.  H6  will 
be  Btde  to  aoiwer  hia  questiona  himself.  Su. 

[7!M35.]~8tiii7  of  Waap. — If  the  waap  extracts 
the  sting  from  the  wound  without  breaking  the 
Bting  ahe  csu  stfng  a^aia  and  again,  as  the  bag  con- 
taining the  stintriug  fluid  (formicacid)  ia  repleniahed 
during  life.  But  if  the  wasp  stings  dL'epIy  she 
tomotunea  cannot  extract  the  iting,  as  it  ia  tui- 
niahed  with  barbs,  and  then  it  breaka  of!,  and 
"  Mn.  Wasp  "  can  iting  no  more.  The  insect  does 
not  neceeaanly  die,  or,  at  all  events,  not  qoickly. 
Waipa  have  been  known  to  live  and  feed  several 
dHi  on  syrup  when  their  abdomen  haa  been  snipped 
off  at  its  jonction  with  the  thorax,  the  imbibed 
aynip  ^ipeoriBg  aa  a  head  at  the  saipped  oS  portiDQ. 


[T243.S.]-8tine  of  Wmp.— I  can  say  by  ex- 
perience Uiat  a  wasp  can  stiug  a  fairly  reoaonabte 
number  of  timei  in  quick  succeaaion  ere  it  leaves  off. 
It  ia  a  mistake,  however,  to  auppose  tbat  a  waip'a 
ating  is  barbed,  for  if  it  were  (as  in  the  caae  of  the 
bee)  it  could  not  possibly  ating  twica  over.  I  have 
a  microecope  magni^ing  objects  about  2,000  timea, 
in  whidi  the  sting  of  a  wasp  strongly  leaemblea  a 
TWy  ileoder  and  curved  thom,  with  an  exceedingly 
fine  point;  whihit  thnt  of  a  bee  is  seen  to  besligbtl' 

harhed,  TBsembling  "'  ' ' 

-■      -      -    :o?l 


:o  be  sbgbtly 


L  the  spot  by  the  person 
often  the  case.  The  ating  of  the  bee  ia 
td,  also  the  venom  bag,  anil  a  part  of  the 
1,  and  the  iosect  soon  dies.  Tae  waap  re- 
sting and  its  life.  Actolicub. 


MMSW£B£D   QUEBQIS. 


T191T.~    Bad  aJonr  in  Otldjng.  <sf. 

71071.    TVretopuur  Solations,  p.  510. 
T«73.    TMt  for  Katcilala  Boitihle  fi 

Ttceo.  Annatope.— To  Ut.  AllKm,  MO. 

7iaM.  ModelLoeamatite.— To"  J.  E.,"  p.  541. 

riOeS.  rattcnu  on  canvas,  SU. 

19100.  Baaja.SU. 

TMIt.  nrnpomid  Tandem  lAund  Esfinc,  &I1. 

TXOL  Ink,SU. 

now.  frlntiDK  OD  !nn,  Ml. 

71103.  TrufclB  to  be  Itovenel  br  Haod,  MI. 

ToMr.__F.C.Alliiop.Hl. 

a  Cells.  541. 
[n  Metallic  Orea,  G4I. 


QUEBIES. 


[71437.]— Small  Boxea.— 'nm  Kmc  penon  inform 
me  ii  amoll  boies,  Ac-,  whidi  ar«  to  he  poUsbsd  are  ever 
varaiAhsd  flnt  u  &  011uiff-up  coat,  and  ii  so,  what  vantiah 
isbeatT    How  should  1  ptiK«d  for fbaDisinff!— Scoo. 

[?2i33.]-Tq  Mr.  Bottonc— I  iiavs  ammll  djuamo 
(riving  tiro  ftinp.''rea,  30  TolUi.  Pltniie  stflM  how  many 
laiapi  this  will  light,  and  what  candL^-puHEr.     Wbat 

Uie  leuld.  aud  how  f&rlromtfai!  djnaidar— Novice. 

[T!43».] -Automatic  or  Bleotric  Foontaln.— 
1  wiih  lo  plact  A  fuuatajn  in  a  suudl  fcmery.  but  Iibtl'  no 
wat.T  jnipplj-  Qb.>ve.  Will  some  one  kIvo  me  irgrking 
dimwinja  o(  a  amiple  and  effretivo  plan,  it  possible,  with- 
out 4  cistern  at  top  T— Ooan. 

pSlw.l-Voltmoter.-Howcanlmake  a  voltmeter 
to  t™d  up  to  60  volia  t  Working  glmtch  will  obliiro.  I 
have  2S  BtoEage  celia  to  calibiate  it  by.  Could  I  alter  an 
ammeter  to  act  aaldriactonlf  t— Otaa. 

[71441.]— EphemATlB  of  Jupitar's  Red  Spot.— 
1  shall  br  glad  if  soizu  mder  could  inform  me  i^em  1 
may  obtain  Uailh'i  Ephemeris  of  Japilei'a  red  apoH 
-H.  V, 

[72441.1 -Steam  Lannch.— WOl  "T.  C,  Bristol," 
please  help  me  1  I  wiah  to  Qt  a  launch.  ITtt.  long  by  IR. 
Deam,  with  paddle  wheds  in  place  of  screw  as  at  jnesHit 
diiven.  Tbe  engine  bas  a  Sin.  eytinder,  flin,  jtffoke,  and  I 
propoM  working  it  atSOO  tt-ra.  and  7Dlb.  pnanra,  uiring 
on  to  paddle  shaft  by  spur  eeais  to  ndoes  ths  spe<£ 
Klndb  give  dianiMer  of  paddlea,  width,  what  depth  th^ 
BboDld  tie  inuuned,  and  what  speed  tlicy  should  tun.— 


B  diameter  of  paddAs,  widi 
nsuned,  and  what 

5?!*?',-5_~^y:T'?'S  »°^8  reader  Undly  give 


and  liieofwlre.  how  many  layoi,  beiti 
each  Ufer,  and  (uU  partlculan  aa  to 

Also  the  sbength  and  beatbattor  to ,  

Piobable  toaL  1  hare  amne  knuwledgs  of  electricity, 
having  taken  the  science  up  noma  yean  aro,  but  have 
done  nothing  ifi  this  tine  for  aome  e*jnaiderable  time,  so  a 
full  desciiptinu  will  kindly  oblige.— Hulpuitek:. 

[7iH4.]— Cleaning  nnd  FUlin  pHoIeafnDraw- 
Ine  Board.— WiU  any  kind  lejuler  intonn  mcwhattu 

board  ready  for  uao  in  «jence  class !— H.  Q.  M. 

[7M16. 1 -Electrical. -T.I  Ma.  ALi.sop.-Ihaveimade 
a  peaduloni  mdicator,  which,  if  eoniL«ted  to  a  Leclanch^ 
oil  alone,  works  w.^11.  but  when  the  bell  la  brought  into 
drcmtwiUaotmovctbesligtiteBt.  I  liave  no  relay  Oaed. 
1>  it  necaaary  to  have  two  wound  ooras,  and  what 
iiuantity  of  wire  do  tlit^yrequin^T  Any  information  will 
greatly  assist.— Aha  TEoa. 

[7244fl.]—Depoal  tins  Iran-~<^>n  any  eoiiegpondent 
say  if  it  OP  poasible  to  dcpoaic  iron  by  an  eleetro,  or  otbe^ 
wue,  up  to  3-iaiD.  m  Ihickneaa,  and  K  so,  dessribc  the 
pnicns  1    1  have  used  copper,  but  And  it  too  soft. — ISo 

[7M47.  J— Aluminium^  HftUng.jCan 

alumioloni  for  platlug  bieyi 


wiUnc 


in  any  to 


book  on  platin^.—K  B.  I.,  Dubli 

[72449.]- Cement  for  Wood.— 'WiU  some 
spondent  please  give  mp  a  recipe  ' - -■ 

Hime  large  watei-tanka  of  wood,  well-acrewpd  together, 
nod  I  used  red-lead  jointa,   but  they  all  leak,  and  the 
putty  haa  not  gon''  hard  either.    Burnt 
be  kept  in  a  acmi-Quid  atatc  for  laog  ; 
suit  my  pBipOfW.- SULVLr. 


.y  that  eould 


solution  of  the  faQowlngT  QiTtn  two  iriaeee,  do*  IOR 
and  the  other  at  set"  nTbt,  and  neai  the  KDi'a maUias, 
what  would  be  the  ttoa  betwem  the  son'*  ririnr  sad  sat- 
ting  at  eadi  of  them  on  the  ITth  day  of  bst  noA 
(talringintaaacaniit  thssffest  ofrsAwtiaaill  I  nnri 
td  tronbla  with  llii^  but  should  Ifke  to  get  a  soIbSb, 
and  cannot  manage  it  myaelf.— J.  Datooais. 

(7M£a.]-Scala.~-ViIlMr.Bottooe  or  Ur.Allsmin- 
form  me  if  It  la  poaaible  to  rvniove  the  deposit  of  nil 
{pcaluj  from  tha  cop>>r  tubes  of  a  steam  evapos.tcr  •d 
lich  &e  ahell  ia  of  iron  by  the  aae  of  a> 
It  T    It  so,  kindly  say  how  I  am  to  g4 


[73451.]— Safe  Ourrent.— What  is  the  fonmila  tor 
obtaJTiing  the  safe  current  lor  dynamo  eoHs  f  Also  vbtf 
is  Sir  v.  ThoDuos's  ntel  In  one  book  I  read  it  ii 
Isq.Gm.  per  OOamp.  i  and  in  another.  Isq.in.  per  l,OOQanip. 


[TMS*.]-- 


ioat    made  a  Ku 

in  "E.  H."  some  time  taS 
-    --"  -^ort 

t 


Oeld-msgnelSt  and  connected  aa  shunt.  Ganmit  i 
any  cuirent-an  wins  right  I  If  not,  how  can  I  alts ! 
F.  M. 

[7iifis.l-BIe«chiae  Cotton  Ooods.- Win 
one    kinajv  answer   the  following  queitiona     api 
mately  I   What  ia  the  cost  of  bleaching  and  ItD; 
cotton  clotb,  weighing  Gjlb.  the  Sdydn:  I    How  ma     __ 
pieoi   or  ewUI    Cost  of   dru^,    fuel,   and  i*aMst-A 
Muicis  nEaoii.  Tepic,  Mexico,  Agoato  20.  ISM. 

[7i(aG.]~ICaKiietia  Sheet  Braaa.— I  shonll  It 
glad  to  know,  and  others  will  be  on  their  9uard|  if  w 

brass  f  Sudi  was  my  lot  a  week  ago.  1  am  gaWv 
aevBialpiscaateitedaiidaaalyaed;  but,  DUanwIiilk  ilBSy 
t»  erf  motBsl  intcnat  if  others  have  met  with  nek  ISEh 
The  nteses  I  have  pesssaa  clear  polaii^,  attiactiagSBl 
repdlinira  magnetic  needle  at  a  distance  of  one incb m 
tnoR.    The  metal  came  bom   a  Bnt-elaas  bonsa.— V. 

[734ii7.l— Petrolenm  Bomsn.— I  reqoinapit*- 
am  lamp  to  light  a  small  kiuhcn  irtiere  I  am  at  pcaaari 
using  one  o(  the  centcal-dniaght  patent  liunps  4lBif. 
which  ia  too  large  for  the  purpoae.  And  aa  1  am  tiai 
of  seeking  somethmc  suitable  In  shops,  I  propoes  to  Bsli 
a  Btrong  tin  sphorkal  veasel  to  rest  In  wall  bratfte^  am 
am  anxiaas  to  know  If  say  cotnapondent  can  nonaal 
a  good  boRutr  of  this  powrr,  and  also  say  whethKapal 
ordinary  lin.  flatwick  bonisr  would  not  be  asaOM 
quantity  of  oill    Any  suggeaUona  wiUobUfS 

. , -BCnook-Kneea.— Can  any  readetoUigii 

with   a  aketcb  of  tho   appanitua    lui-d   for  the  atsR 

■  ■  iimity,  to  be  worn  on  the  outoidBof  Ihelegl   Han 

lend  who  ii  koock-biuwl,  and  he  tuu  berai  iwirlig 

e  elastic  appliances  for  a  lung  time,  but  which  tax 

had  the  allgbloit  etfest  ol  itiuightenin^  his  Isgs.  J 

make  liini  a  pair  of  steel  luatnimenCa  if  I  have  Hs 

■ketch.— DiroBuiTV. 
[721SS.J— Ontaide    Plaster     Work.— I    Aall  ta 


ik  stods  an  aboot  Tin.  by  »iii.,  and  lL<-  ^i  . 
JL, mied  In  with  atone  slates  in  V  g(ouvcs..n..: 
laide  and  out.— Esoa. 
[71480.]— IiODomotlTB  Tender. —If  "  J-  II."  ^J-i  , 
Ive  a  few  leading  aimcnaiuiis  and  short  dtrwiptioa  a 
jider  to  first  louomotlve  (insids  cylindeisl  drambedit 
lis  journal,  he  wonld  Brality  more  than  one  reads  ■. 
nt  can  hardly  call  the  model  complete  without  it— 

CvCLlBT.  _ 

[73481.1— Piano  Pl»yod    by  Bleotricity.-u 

there  any  arxaogeiiient  niAJe  tor  playing  a  piano  by  dar- 

trioity,  the  contact*  beinz  made  tlironBh  holes  m  a  *^ 

-*  Taper  T    If  so,  where  is  it  desenbod,  or  where  couldl 

leiT t-A.  J. 

'iim]-Nontrali>inBBodHtotheWImahTit«t      ' 
lehlne.— Will  some  piactical  elecmeiiinB  kiodlj  •; 

not  act  vilhoul  them  I-P. 


nth  as  eDun  a  quantity  of  wi 

ihlre  boilaa  as  can  be  worked,    la  this  a .. 

lome  oiw  plaaas  explatn  why  It  diould  effect  a  aaviaf*  - 

tot,  and  will  some  one  whu  hsji  a  bfuler  please  teat  at  ' 
nattarandwporthiaexperiiju-ntinlhe  "E.  W"    ~  "  ■  ■— 

f7»l»4.]— BtMua.-!.  Woujd  some  one  Mb 
jolutions  to  the  two  followmg  qu«tniP!<  1    1. 

the  areas  of  diagmms  from  the  two  ends  of  a  cylindffl  ^ 

3-Ssq.iiL,  and  the  indicator  pencil  moves  lin.  for  Wtm  ^ 

variation  in  preaanre.    lienglhof  diamm  =  tjin^dl*  . 

of  platan  — lain-.aboke  Ifc.    Find  Die  Indicated  ksW*  r 

^1*  !- 


minnbe.    t. 
'    <ia«s 

linndctl 

{714611.1— Oonneationi 
ncctlon  ahoold  t>e  put  m 


valve  ia  «o.    Find  the  amount  <■(  hip  on  th. 
valve  in  order  to  ont-oS  atcam  at  J,  |,  i  at  tl 


ir  n  "Watoh.— Thata* 

Wiitcti.  and  how  shoell 

._  ,_ jiiitf  an;  nlmtiio-bell  at  • 

leqailnd  time  t— OiBTLi. 

[fttflS.]  —  Oaae-Hardeninr   Iron.— Can  any  <{ 

^■>  give  me  some  piHCIical  method  ot  hsidvM     . 

aall  Inm  sitlclea,  so  as  to  obtain  that  pretty  maW*  . 

^pearanaeseen  in  piTfection  on  ^un -lock  work!  11^^ 
tried  haidening  with  bouc-duiit.  but  L-nnnot  obtata  tia^ 
nice,  light  motUod  surface  I  should  like  to  get    CsaSB^* 

^^  1-WODlM. 
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Biaoviag   Thick    Tkmiab  from 


ntlne  Preaa.— T  Tsnt 
nd-bilb,  Uekeu,  frc.  Itl 
,  sad  puTfihnsiii^  l^e  1 


iboDt  ye*x  WBI.  th«s 
"  '     ■' rhethPTl'- 


I    AlmrhMher  fbe 


■Clinmng"  md  ■■Bloom 
[7Hifi,]— Zlsotrlo   Olook.— I  Ii>n   soiutraiilad 


Dned  vitfa  turpentiDO 


.  He  liu  cTldastlT  hod  <k  bnce  uodunt 
utd  I  ihonld  ba  glad  il  he  would  let  me 
lodil  beadi,  loUitge.  Ad.,  [nmi  ihi«t  inm, 
imiUr  to  that  in  the  beautidit  Kreeiu  bf 


lephone   Bvatema.— ^ 


Ibe  iett  > 


or  tflephoc 
>i  irillT- 


.  iTtum  wlia-VoLi 


a  throughont  > 

Jul  ia,  SKb  on 
igb  tbej  in«j  n 


fL'zf: 


iQ  carbon  bitieiy,  bolt 


-1  piiTchiued  D  BmaQ  t«r  cc 


ir  itftlka  at  baflE  ol 


I    hwmrn^f  itftU . 

rvment  lie  Bllervi  to  Ertiili^t  on  four  tuba 
su  ifl  liinlUrlr  pUced-  ^Vlitn  vtnkinff  <: 
1  tbe  hmmei  be  prerentcd  from  nbouni 

laBsPsna—TouKliatiAd.— WOluij'aiM 
.enwl  rcndcn  or  coDtnbutun  enlighten  the 
»  tu  tie  best  kbt  \l)  of  producing  gl»M 
■citb  woU-knowD  aDli..d  Bteuul,  ud  iifbav 
m  on  U.  d<^  la  Buiic's  m^Lhud,  ■ '  ~ 
inrolvet  the  dipping  the  gloAH  pn 
"   ——  ■— TerQCiUTiT    The  query 

Detailed  wui^g  ini' 


-wiUbeeel 


ranch  Book  on  TtovJdiag.—Cnn  m 
wnd  rt  book  in  English  or  Freneb  (prefer 
Mr)  giving  the  rcqoi*ito  informetion  i 
ittdbr  ■  meohuuul  dnugbtsiaaD !— Di 

nor  Q-aarlng-.— Will  "  J.  H."  or  other  c 
B  rp4dcn  t^U  me  nioethlag  about  Wultan'. 
Jefur  DuirkiDgoutirhBeIt<etli,uI  un  told 

logether.inStiatitliriaTMmrloT— C.  e! 
lectro-lCotDr.— I  untold  tbitia  ■  molni 
effieieacT  ie  obtained  vbiD  the  Seld-mngneti 
dc  of  b»t  vniDgtit  iron.    Wm  ninie  eln> 


ci  iiutead  of  the  unikl  ca«tinge,  i»y 

eatral  Soap.— Vhi-Ji  in  the  bart  ny  t 
iaid  iDiip  tbit  baa  on  alkaUne  naotioB 

nurinu  purpOHs,  but  simply  aa  a  Tehide  fo 

lanhing  Point.— What  ti  the  best  va 
the  OathiDg  point  of  uilr  l^T.  J. 
[ultitnbular  Boilar.-I  have  ■  boiler, 
in.  diam.,  »■  3ln,  tubes  (tvo  uned  ai  lUn 
ved  on],  abeU  of  boiler  Jm.  thick,  endi  flat 
i  atayed  ai  bdcn  mentlaiied.  The  boDer  ii 
Isr  u  nnr,  nnt  oorroded  oar  Kaled  is  any 
t  to  no  isala  on.  Wbat  ii  the  giHteat  mfe 
■orsT  What  length  and  breadth  ihodld 
Itiea  be.  and  aln  iMKht  and  atie  of  chimiiEy, 

In  ressid  to  (nel  t  What  liorie-power  ii 
■nppoKd  to  be  cainUe  o(  (teaming  I  Help 
fha  ksoir  will  groaUy  oblige.— Oai  Who 

craD  Iteathar.— Can  the   ahanngs  and 


would 
rht  before  disappearing,  or  that  It  weuld 

., — ,  —,jj»d  by  iulij^t  being rflraetedinpaolns 

tbruogb  loob  atmoaphere  T— B.  H- 
ITWM.]-Wlilter  HeaJthHeaorta— I5>B  anyenne- 

mondent  inform  me    of  the  rcaneetire  adyanta^Te  or 

lladein  and  the  Weit  Isdiei  ai  bwlUi  nsorta  for  (be 
inteit-B.A.B. 

[TM97.1-G.N.  HallTTOy  Loooi.— (^  anyone  obllga 
le  with  a  iketch  of  one  of  Mi.  atlrlingi'  ilni^e-dnTing 
heol,  ontlide  cylinder  engine  t  Alao  one  of  hli  ^whad 
lupled  goods  I— a.  flaisKiT. 

[7113S.)— Dynamo.— Will  Mr.  Bottone  pleue  giv* 
le  dimemioM  of  F.M.'s  and  armatnre  of  a  dynamoi 
ipable  of  lighting  brilliantly  l[^'e.p..  the  beat  kind  »( 
nnatu[« !    Alw  weight  and  aiie  of  wire  tor  F.U.,  and 

•ketch  ihowlng  the  method  of  wupling  the  collg  to  tba 
lutatot  I— A.  T.  O.  K. 


ol  whiah  wat  abont  >-T  i  Uu  co 


power  ii  increaaed 

Bamthnmgh  thenu— ^ ^ 

any  other  good  anUunlty.watiM  oblige.— 
IT)BOa.]-Snbatitate  for  Pntty  and  Bed  I«md. 
-1  haTe  oonatmctcd  an  out-door  wlDdow..bcis  for  floweii^ 
I atappad  tba nail-MM  with  amixturaof  pnttr  aadnA 
lead.  I  thnganJC  three  ooataof  palnl.  IninrnMIOt 
that  after  tMavy  nln  the  pntts  asd  red  iMd  miEtva  haa 
-iwnllen  (I  anppoae  by  abampfioD  ot  molaBurel,  and  pM- 
Jaola  abon  Uie  general  amfaoa  of  the  wood  la  an  no- 
d^tly  manner.  Ai  I  intend  unutruetlng  other  aitbilai 
(□r  oot-door  uaa,  I  shall  be  glad  if  some  reader  oan  IB- 
formmehowtoprepaTeapenuaneot  oeraent  foTitoppFaC 
Doil-hDles,  Ac.,  which  will  not  swell  or  otherwise  in- 
jurionidy  nor  unpleasantly  niter  .by  climatlo  ebangeal— 


e  leather  can  be  applied  other  Uuu 
fno  WlBTS  TO  Ksow. 
lalyta.— IM  M>.Ha>nuTl>iaii.L.— 
st9(he"EJC"sluiJiaod  instma- 
— neClon  ot  the  DiiUyte  telescope  I  If 
Hid  itt,  lagall  or  any  other  practical  gentle- 

E'lbeneaMaairiBfonoationT    'What  woald 
outlay  raqnlndfor  an  Uutnnncnt  of  abont 
•^'  1— Inncmijoui. 
Il-  Ud  X.W.  L,0C0l.-Cau  any  reader  tell 


ani  two  solenoids.  Oiuld  any  reader  [;ire  a  sketch  of  i 
goJd  contact-breaker  tor  uimt',  and  obli^  T— J.  C. 

[7»«e,l-Hononra  Organlo  Theory.— Will  som 
one  kiudly  sdtiM  »hat  I  should  i^udy  ioi  the  aboT 
Science  and  Art  Depfutmeot  l^amiuatioa  1— J.  H. 

[rs<Sl.]-Tarniah  for  Tape  Ueaaure— TTha 
kind  ol  yamiah  or  dreaalag  ahould  be  apphed  to  si 
ordlBary  wind-np  tape  mcaaure  (mine  is  M(t.  long) 
My  tape  li  patting  lathar  nibbed  by  uM,  and  would  b 
1  '-iprowd  by  «  coat  ot  proper  nnush  ~ 


my  engino  until 
hand.  If  thia  will  not  do  will  you  kindly  give  niodeearip- 
dynamo  and  colls  [  'Wtuiha!*. 

£a(^.]  —  Ghreat  Northern  Railway  Iiooo. 
Kle.— Would  some  oarrcupondent  give  a  listot  the 
above  1  Is  there  any  distinguishing  mark  on  the  loef>- 
motJTee  ot  the  above  line  bi  show  to  which  shed  they  be- 
lODE,  like  the  L.  and  N.W.and  L.l).aiid8.'J.  Baliwufi' 

— NOBTH-WUTBW. 

[73W.1 -Decorating  Wax  OandIe«--How  an 
those  pretty  floral  designs  one  sees  on  wax  candles  done  - 
Will  aame  one  give  quiokcet  and  Bimpleat  method  aad 
colouiauiedl-X.  I. 

[7Mai]-BIow-I>aiiip  tor  BiasinB  Oyolea.— 
rould  Aome  of  your  ruaders  inform  toe  ill  could  get  a 
blow  lamp  for  bT^zing  cyclee  with  T  1  have  heard  th~ ' 
there  is  one  about  that  buma  with  bensoline,  aad  tl 
notion  of  the  niirit  ereates  Its  own  blast,  but  I  do  u 
think  it  oaa  be  powerful  enough.  Could  uny  reade 
oblipiI-C.  B. 

rTMH.l-Xdsht  HoBpital  Ambolanoe  Van. 
WiU  iDnie  reader  kindly  oblige  witii  rough  sketch  bi._ 
dimeniions  of  a  light  hospital  ambolaoce  vns  eapaUa 
of  corryiDg  two  patieuU  reoUnIng  t  The  dimen- 
sions to  be  cobflned  as  much  as  powlble  to  enubls  it  to 
work  on  tuiTTow  roads,  and  turn  on  nnalIipaf&—j&0K  — 

[THM.1— Oraat  Weatem  and  Orsat  Korthera 
of  Beotland  Kailwaya.-I  should    like   aketches 
(wiUiontteDden)  ot  O.W.Ho,  9eh]gle,oataidaececntTi< 
and  O.  M.a.  B.'pii  ■owfltr  loco,  by  J.  Hanaon.— Loco.  tfo. 

[T»M.1-BIaotTO-lIotOT— Iwaat  to  make  a  1-«H.P. 
motor  to  run  with  a  largn  oonfent  at  a  low  B-itF., 


f7!495.1-Broon'a  Atmoaphera.— To 
rhsn  occulted  by  the  moun  is  oonsidetnl  strc 


jcJd  be  produeeil  nj 
eipecUd  that  the 


r7»D2.]_Horth  Britiah  Bailway.— I  should  be 
glad  if  '-St.  Aubyn"  could  give  mo  u  sketch,  with 
de«riptlDB  if  poeslble,  of  Mr,  Dnimmond's  O-eoupled 
4ft.  Uin.  tank  on  Uil'  above  tin'' '.  And  I  ulio  wish  M  tbank 
him  for  hit  very  eioelleot  dmwingn  of  tlic  M.S.  and  L., 
Uidland.  and  Caledonian  locos.,  which  he  has  given  ma 
in  the  "E.  M."  bilely.-U.co,  No.  3. 

tiasoa.]- Donhle  Biohromate  Batterlea.— Wai 


my  double  »4ell  battery,  as  above !  I  nude  the  batlertej 
myself,  and  put  l)lb.  of  biehromato  of  petaeh  to  lib.  OC 
ii^phuriD  acid.  When  luffleiBatlr  oool,  I  ehaned  tU 
^Ib,  sod  gave  a  giand  lj({ht  when  I  oaaDeEted  the 
vhuls  with  lamp  of  6  volt*.  Meat  naitm,  I  pnt  Umd 
twetber.  1  conld  get  nothing  at  all,  mvdy  tSabimp  giving 
a  dull  red,  azid  dying  away  (Ul  nothing  would  be  SMD. 
Wbere  Lea  the  wuitfl  I    Will  any  leader  plaaao  Inloni 

ITMM. I  —  Bending  "Wood  Hoopa-  — Wonld  any 
reader  who  knows  kindly  tell  me  the  beet  way  ot  making 
wood  hoopi  tft.  in  diameter  1— the  wODdbeingjin.sqoanu 
and  nhac  wood  is  bejt  for  the  purpose !   1  have  ™™ 

u.JL .i' —  1 — ...; —  ;.  i„  ..o..,,,  ..f  rif  (or  half  aa 

ran  etnlght. 


honr :  bat  if  the  gixin  of  the  ml 

the  wood  generally  breaks  hi  the  b™.,.,^.—^.  ^ 

[TlSie.]  —  Balanolnff  and  Trueing  BmBrjr 
Wil«ela-— An  emery  wSeel  maj  he  turned  true  alter 
being  died  on  ili  spindle,  and  still  it  may  have  a  heavy 


ITaoOfl.!- SpeotroaoopiO.-I  have  been  trying  to 
enKriment  with  the  (peetrD•Mlp^  bnt  with  no  satisfaAoiy 
lault,  and  ebooH  ba  riad  if  any  of  "  onn  "  who  are  mMB 
eiperlauedwith  tbalnstoument  wrald  aaalst  me.  Tha 
— --inaeaDe  is  ana  nt  the  lainband  form,  and,  though  I 
endeavDund under  all  variatioiu  ot  ll^t,  1  hannot 


t  any  abaorptloD  Unca.     To  obtain 


parallel  to  the  foimer  In  tha 


Jeclive,  havli 

stop  of  tha  -J-, -.  ~  — 

spectiumofrtomTin.toIOln.loog; 

aWptlon  linea.    la  It  pMsflde  do  lenan  la  tha  eycpleea 

ubliterato  Iheee  lines !    I  ahonld  be  (tlmd  of ' "- 

any  books  which  would  assist  a  beginner.— 


IToreata  in  KMOpe.— The  following  atatittiM 
about  the  eitent  of  forest  laad  in  Europe  have 
reoanUy  been  compilBd.  Forests  occupy  39-7  p« 
CBut.  of  the  total  area  of  Sweden,  1(0-9  per  cant,  of 
ItuBSia,  3-2-5  of  Austria,  284  of  Hungarx,  2S'2  of 
liHmmD,  2f6  of  Norway,  lit!)  of  Sorvia,  19-6  of 
Bel^um,  ISOotSwitierland.  IJ'TofFra 

iVf' Oraat"  Brit«i 
United  Slato», 
area,  ami  the 
eqool  to  IS  tin 


the  area  ot  Fsimiflmua. 
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AH8WXS8  TO  COBKEBPOHSXHTS. 


IB  HMomtMio,  m,  atriHt,  W.O, 


tidta.    0.  Ho  duin  k  nudi 

nMitfaB  aaJcfnf  (tr  (dc 

fi  umnnd  tSroB^  th*  poA    •.  Lcttan  •> 
'—"MiVaAanom  to  lh« Editor, 

.   -JntfaBtaMi 

(pwtdnotoatolML^, , . 

tbi  pnnl  inod.  Mid  it  1*  BOt  Ur  to  oennpr  It  with  qnn- 

" *■— «»tirft«ti>l  BliOTa,  wbkb  *n«al]roffndi- 

-i*,»d»hloh,Br-*-* — " -.--  — 

to  i^lia  vhldk 


J.  Chtistlo.— J.  I*w»on.— E.  _ 
BiDohun.— R.  E  D. 

to  Go-wfc-  -     - 


_..  _.  _.  -Smdl-^B.  Bilbnnd.- 
,— G«  Enfftiw  GoreoiDi.— A.  W 
.-J.  or^btuti.— Di.  UudulL- 


— D.  W.  Ckmundn. 


-C.  D.  lbi*haU.-FetnitTk8. 

J.  H.    rnia  onlr  mr  ii  to  kdn 

th«  Bukan.   or  for  thkt  of 

nplied.    we  do  not  koo*  tir 


Ul;tfalli«  fnrubsr  sbout  it ; 

. ..  .  rorm*  01  bnmM  for  peaoledm  ud  the 

lov-prind  "dead  oili"  h»a  been  desciibed  in  buk 
TOlUBle*.  It  woold  Kunl;  pay  to  bum  pBtiolenni  tn 
thU  oounbT— that  iq  for  gBuiatiDff  stAua  in  boilfr^ 
— nnlen  it  oonld  b«  boubt  it  about  lid.Bg^on.) 
—P.  B.  BTOnT.  {It  bM  bssn  staled  otbt  and  over 
agMln  XbtX  to  *'mdlt"  lndiambbcf  1a  Cn  nh  it  of 
ita  ncdal  imnMrtie*.  Bm  lodiMi  ol 
wpeSallT  t5«.  XZXI.  and  XZZn. 
artlslea  cntba  IndianibbCT  anl  QutUpi 
PiabaUr  lOD  win  Snd  a  raply  on  tbo 
nnmbn.  aiocOBk'a  vork  on  the  OaoatcO' 
nbb«r  HunifMtiue  mar  'fl'  be  In  print. 
lUud  br  Lontnuma  In  1857.)— K.  ] 
(Fnaiuiub'r  fon  mean 
aa»  nulliai--*'—'  '--*■ 
"Hinta"at 


P«nto™h- 


'  abOTB.)— T»ti(».    [PleaM  tafer  to  Ml  otTmi 
7o «m BV^Voa't^attn^lo.    "T^," 


1  IlMdin  and  Tonng  Pcnona,"  Longmani, 
am  jtn  Till  And  "Teleseopea,  br  vbich  TSry 
diitant  oblMta.  whether  eeleitial  or  t^mntiial. 
ma*   be  ob«?ed-'^-W.  H.,  Bt.  H.     |Ws  do  not 


, rsthanlnd,  botODincb  thm  l«d  nmiidv^ 

able  lUll  mnit  be  uaed  to  piaTent  it  atarivellina.  Yob 
m^ht  ncoeed  witfaomof  &eftulble  allciTt.)-^  Y.  Z. 
(If  yonroeua  working  engineer,  he  ihauld  applf  at 


er  for  the  Vbltwoitk  Bo 


tnoteHlon  "  ia  too  Tagne  tor  UB  togima  definite  as 


book  of  deotiieitt,  or 

is  the  nc^aUTa  p^Tdo  not  ondairtuid  wluit  ji 


n  element :  bnt  itj  eo 


,  _      __„ ___'ant.")— J.  Da   

(The  dlacoDna  on  Bplnnlitg  ToptwutriToiln  HibaCaikca 
on  p.  4S.  It  m^,  peihua,  Im  pnbuabad  at  fnater 
laogtli  in  the  Bi^int  of  the  Aaaaoiitian.  l.  Hie  <nor 
oaimat  deo^Te  any  one  aa  tod  will  lee,  toratBhehaTinK 
as  external  diameter  of  lin.  eaimot  baTO  an  intaniQ 
jffTiwfaT  of  sin.  Dedmal  pointa,  encoiallv  if  th^ 
eome  at  the  beginiilua  of  lioaa,  an  apt  to  bebrokmoff 
In  priutiH.  a.  FeAqis  Heaths'!  "  Optical  Initm- 
mast*,"  uoabr  Lookwood  and  Boo,  mar  'nit  too.)— 
Bull-  (Fraclleal  OeometiT ;  bnt  attend  the  dawin  at 
the  Pinibnr}  Tachnlnl  CoU«o.  I.  Solra  the  piop»- 
■Itions.  S.  Yon  mnatplBie  ronnelf.)— Arpuarica. 
(Teihqa  MaztOD'B  "  Hamial  of  EogineerinfcDiawinf  " 
will  meet  TOUT  requirementa.  It  a  pnbliahed  by  Croabj 
Lockwindand  Bon  fa  Veale'a  Beriea.)— J.  B.  (What 
■       ■  ■    ■■  ■  Dtl    Ton  wiUOnd 


"  ex^ianato^  lemi 
arintEebB(£T<diu 


.  WealB'a 
a"  do  ] 
ihatjron 


1IWH.J.  T.    (Whynot 

niT) — A  EaADaa.  C^ny  of  the  pnbliahen  who 
iKue  adoeational  worki  oaa  gapply  ron.]— W.  H. 
OaaiaoiB,  Boatoa,  Maaa.  (We  do  not  know  lAera 
•ooh  lampt  aa  that  desmlbeii  en  p.  V&,  Ai^wt  1,  ean 
be  obtained  \  bnt  tba  rafennce  to  the  eoat  meana  the 
coat  of  tba  material*  tor  aenentina  the  cnrr^^  > 
— T.  F.  B.  T.    (Tbankaforthepapenfonnnled. 


eaa  naed  in  the  ROD 

&  atored  in  the  liqn 

hut  Toluse,  Z-aij  16,  and  replica  < 
Donot.     [Ine  meat  u  preaerred  by 


oarbooioaad,  vhioh 


■  .PP-  * 


fortbediffetantdmrtmenta.)— R.  B. 
the  booka  are  apeciHed  in  the  Byllabua 
or  TDui  claaa  will  adriae.)— Kiguiaia.  1 1 
legends  aio  found  in  manr  of 
i_i.  j^  (1^  indioea  of  back  ' 


nngirorki.    The 
T.  WTZ.    3itS 


beat  way  to 


L  the  TObjeot.)— WiitaiQB.    (The 
amp  wallfl  for  paperinjr  ia  to  cove^ 

cored  of  their  dampnen  I  We  hare  gives  many  de- 
tniplione  of  metbod!!  chat  luive  been  tried.)— Sra in. 
(If  the  light  i>  wanted  for  only  a  minute  or  two  aw 
Leolaoche  form  of  oell ;  bat  x-e  r«ieat  back  nnmben 
ud  the  indices,    as   the    queatioa    bas   often   bust 

Wtwsm  cflDvaa  orh«ir*'i5olh.  and  nSkelt  like  what  r 

kOOwn    as    G'rEHail    ypa^f..     t.   A^    Alljm'n    "Cnninifil 

eial  Or^ude  Analysis 
mXeiu"    '" " 


cheaply  than  youc 


Kore    Proof.— He  late    Editor  of  Tin  Mturii 

■tir.ipiS^iUH  tt  Hilit  UilaDnUw  curmU  •<  iC'lridlr  <"  < 
OilOil-atntl.    LHdn.    W.       Book    •!  UMimeiBU,    i-^rl|>ti 


The  Taxation  of  Invaatloiui.— The  report  o( 
the  Comptroller  Qeuend  ol  Patents  tor  1S89  tbrours 
a  cniious  light  on  thereal  vortb  of  the  staple  official 
objectioD  to  a  reduction  of  the  "renewal  fees  "^ 
namely,  (hat  wiUiout  the  help  of  these  tees  the 
Patent  OfSce  could  not  pa;  ita  way.  The  iaoomc 
of  Uie  Faiaut  Office  from  fees  on  patenti  during  thi 
year  1886  was  £151,794  la.  4d.  Of  this  sum, 
£93,205  was  paid  by  way  ot  renewal  feoa.  But  the 
soipliu  profit  of  the  office  was  £93,634  Ss.  9d.  ~ 
ippearsthat,  even  if  thepieaent  annual  t&iea  •» 
iboliahed,  the  patent  Ofice  might  reasoDabiy  __ 
peot  to  ba  self- supporting.  Amoricaii  patent  law 
knows  DO  rsnewal  fees :  and  yet  we  tmderstand 
that  the  Conuoisaioiier  of  Pataats  hod  last  year  at 
hii  disposal  a  handsome  aniplna  of  £46,000.  .  We 
shonld  like  to  sea  a  competent  discnnioD  of  the 
^ueatJon  how  far  the  ahnonoai  taxation  of  inventors 
'~  England  is  due  to  the  old  fallacies  that  patents 

le  eepeciat  grace,  certain 
uovieage,  ana  mere  moiion  of  the  ^jvareiga." — 

Iron— Nickel  AUoya. — Dr.  J.  Hopkinson  has 
been  making  axperimeuts  on  the  iron-nickel  alloys, 
with  some  renuu'kabls  Tesulta.  A  nickel  steel,  con- 
taining a  httla  less  than  5  per  cent,  of  the  former 


being  expcoed  to  a  very  low  temperature  it  beoomea 
■lightly  magnetic,  sjid  remains  so  np  to  more  than 
SOCr'  C.  With  73  per  cent,  of  nickel,  however,  an 
alloy  is  obtained  that  is  much  more  magnetic  Uiao 
the  preceding,  or  than  a  meohaoicol  mixburo  of  iron 
and  nickel  in  the  same  praportions.  In  the  sped- 
len  of  nickel  steel  &rst  mentioned  there  were  two 
-ell-marked  ^^  critical  paints  *^  at  tomperatiiree 
about  150°  apart,  and  all  magnetic  propertiei 
vanished  on  beatiug  to  the  higher  point,  to  reappear, 
on  cooling,  only  at  the  tower  one.  All  theto  tacts 
— -~*  to  some  eccentric  sort  of  chemical  combina- 

The  DOQ-magDetic   alloy    oontained    very 

nearly  three  molecules  of  iron  to  one  of  nickel ;  hut 

''' tuse  of  the  phenomena  obserred  ia  by  no  meam 

...  .  iple  oa  this  might  indicate,  sinoa  a  small  pro- 
portion of  nickel  increases  the  magnetic  propOTtiee 
~f  the  material. 

Stre«t  BkUwaya  in  tho  United  Statea.— 
The  Sapaiintendent  of  Census  has  imiad  a  bulletin 
wMob  preaents  eome  intereating  figures  about  the 
street  railways  in  the  dCiea  having  a  population  of 
50,000  each  or  over.  Fifty-sii  dtiea  have  been 
Included  in  this  cenaua.  In  18S0  theae  dtisa  had  a 
mileage  of  1,689,  while  in  1889  Ihey  had  3,150. 
MiIe«M  or  Iwigth  of  line  ia  defined  to  mean  length 
of  load-bed  orlength  of  street  occupied.  If  doable 
Inoki  wera  ooimted  double,  the  figorea  woold  be 
much  higher.    Henoe  Philadelphia  appaara  to  have 

mileage  than  Now  ToA.    The  total  mileage 

..— „iied  to  the  five  leading  dtiea  ia  :  Philadelphia, 
283  ;  Boaton,  200  ;  Chicago,  134  ;  New  York,  177  ; 
Brooklyn,  iM.  But  it  we  turn  to  the  oolumn  which 
oonnia  double  for  double  tracks  and  gives  the  total 
milea  of  track,  this  is  the  way  the  Sve  cities  stand : 
New  York,  368;  Chicaso,  366;  Boston,  329; 
Brooklyn,  324  ;  Philadelphia,  324.  The  len^  of 
doahle  track  in  each  of  the  five  cities  is :  Chicago, 
178  ;  New  York.  161 ;  Brooklyn,  138 ;  Boston,  104  : 
Philadelphia,  39.  The  motive  power  ot  the  total 
mileage  is  distributed  thus :— Animal  power,  2,351 ; 
ilectndty,  260  ;  cable,  2.^6;  steam  (elevated  roads) , 
>1 :  steam  (surface  roads),  221 ;  total,  3  loO.  Only 
three  dtiea  had  elevated  steam  roads,  namely : 
Brooklyn,  24  miles;  Kansas  City,  6;  New  York, 
32.  Steam  surface  roads  are  common,  bnt  Bir- 
mingham, Ala.,  is  away  ahead  ot  all  competitors 
with  60  miles.  Baltimore  is  the  biggest  city  that 
has  nothing  but  H.P.  Chicago  is  all  H.P.  with 
the  ciceptiun  ot  '24,  and  Philadelphia  with  the 
exception  of  23  miles  of  cable.  Scranton.Pa,,  isihe 
only  town  in  the  list  that  has  nothing  bnt  deeUicity. 


...    this  dapartnisat  ■ 

"J.  Piaaoa,  KnalUde.  Vawl.I«Ba 

PSOBLEUHOCXZI.—lFirstToameyFrabkm]. 
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.1  TO  1119. 

1.  B.  takea  F  (beat). 


H0TICK8  TO  COHRE8P0NDBNT8. 
7a.  EaaxjivDO,  J.  Klitmck,  W.  J.  X.  Brown,  and  1.  A. 
Sogers ;  Entianoe  fe«  to  Toumeja  duly  rwioiied. 
In  Solution  Tonmey,  five  points  will   be  allowed  tOi 


tortoigbt  after  publical 


^problem.  TbeindiH 
Uilex,  Keeble.  uUllr. 
8.  Uilee  and  KeeUe. 


addreaeed  enTalopc  to 


I,  and  half  a  ^nea  foi 
nbtajued   on    forward  ioj 


Jarrah  Wood.— The  Erm  SiiUrt^a  coataJRiai 

Jnrrah  wood,  a  species  ot  eucalyptus,  native  lo 
)Vest«Tn  Australia.     The  main  dimciiltiee  in  cBS- 

frd^ht  tor  such  heavy  timber  from  Australia  and 
its  mtense  hardness,  wiuch  makes  it  difficult  (or 
r>rdinar^  English  carpenters'  tools  to  work  it.  T)ia 
tree  which  produces  it  grows  generally  to  a  heigbl 
'if  lOOft.,  and  sometimes  l.iOlt.  It  is  found  onlf  is 
Western  Australia,  extending  over  the  gteitet 
l»rlion  ot  the  oounlry  from  the  Moore  lUver  to 
King  George's  Sound,  lorming  mainly  the  ton* 
■  "-  —  tracts.     Acooidini'  to  Batjn  Mueller,  wb« 


selected  from  hilly  localities 


e  the  u 


not  coppered.     It  has  been  tried  at  three 

"  Suez  Canal,  and,  after  having  been  down  aeiiu 
rs,  the  trial  samples  were  taken  up  in  order  thlt 
ipoit  on  their  condition  might  be  sent  to  Parii. 

Prom  certain  corroapondence  between  Kew  snd 
le  London  vestries,  it  appears  that  jairah  bu 
It  been  used  by  the  Chelsea  Vestry  for  paiing 

the  King's- road,  and  by  the  Lambeth  Vestry  in  Uis 

""    '     *     "      Bridge-road. 
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BOTANT  FOB  STUDENTS. 

Edwabd   AvKLDro,  D.So.  Loiid.,  Fellow  of 
Uniy.  Coll.,  Lond. 

Chapter  XXV.~Inflore8cence~Floral 
Orarans — Fruits.    . 

^HE  morphologyi  histology,   physiology 

of  the  root,  stem,  leaf  haye  now  been 

isidered.      We  have  now  only  to  study 

380  metamorphosed  leaves  that  make  up 


describing,  the  next  thin^  after  root,  stem, 
leaf  have  oeen  considered  is  the  Inflorescence. 
All  that  need  be  done  here  in  respect  to  this 
is  to  give  the  Table  of  Inflorescences  from 
my  Botanical  Tables,  printine^  in  small  type 
the  special  inflorescences,  only  six  in  num- 
ber, that  we  have  not  seen  practically,  and 
that  are  not  among  those  mentioned  in  the 
syllabus. 

The  spikelet,  or  little  spike,  or  locusta 
{locustay  a  locust)  of  grasses  and  sedges,  con- 
sists of  several  bracts,  inclosing  two  or  more 
flowers  that  have  no  calyx  or  corolla,  and  are 
therefore  incomplete.  Fig.  298  represents 
the  spikelet  of  wheat,  magnified ;  g  g  are  the 
outermost  bracts  or  glumes,  in  whose  axils 

TABLE    OP    INFLOEESCENCES. 


The  strobile  of  the  Hop  differs  from  the 
cone  in  being  angiospermous — ^i.e.,  in  con- 
sisting of  flowers  whose  ovules  are  within 
closed  ovaries. 

The  umbellate  and  globose  cymes,  and  the 
fascicle  [fasciculus,  a  little  bundle),  require 
no  explanation.  The  glomerulus  of  the 
Nettle  or  of  the  Box  is  a  few -flowered,  closely- 
crowded  cyme  in  the  axil  of  a  bract. 

The  structure  of  pedicels  and  peduncles  is 
the  same  as  that  of  petioles,  and  their 
functions  are  the  mechanical  support  of  the 
flowers  and  the  transmission  of  fluids  to  and. 
from  the  flowers. 

The  structure  and  functions  of  the  bracts 
are  the  same  as  those  of  the  lamina  of  the 


/Uniflaand 


r 


y  Pedicels  none  f  x^n  ex-      Flowers  sessile  J 


rT>«..^««*       S  Flowers  complete  .. 
I  ^^^^       j  Flowers  incomplete 


IColtifloral 


or  simple 


( 


Axis 


tended"^  |  Imperfect  | 

I  I 

Flowers  pedi-  j  Flowers  on  different  levels 

cellate   \  Flowers  on  same  level 

)  Axis  expanded 


/  Inflorescence  bisexual :  with  spathe 


(Male 
Inflorescence    ]  )  OTnmospermous 

xmij^exoal  (  Female   k  An^ospcrmoos. 


shortened  )  Axis  contracted 

Pedicels  com- (  Secondary  axis  extended 

i^    pound  I  Secondary  axis  shortoied 

(Whorls  derelopea  centripetally :  flowers  of  each  whorl  developed  ocntrif  ugally 
Capitnla  arranged  oentrifngally....^.. » 

^Uiufloral « 


f 


Moltifloral 


(  Brajtehed  dichotomously 
Pedicels  radiating 

I  Bounded  inflorescence 

Without  pseud-axis  ]  Flat-topped  inflorescence 

Densely  crowded  , 

^  Axillary :  few  flowers  .... 

SAxes  all  to  one  side 


EXAlifl.RS. 

SINGLE  FLOWERS. 

MoiiKjWjrt. 

SPIKE. 

Vrrvain. 

8P1KELET, 

Grtua, 

SPADIX. 

Citekoa-Pint, 

CATKIiJ. 

Hazel, 

CONE. 

Fir. 

STROBILE, 

Hop, 

&ACEME. 

Currant, 

CORYMB 

Hawthorn. 

CAPITULITM. 

Thittit. 

SIMPLE  UMBEL. 

Cherry, 

PANICLE. 

Lilac. 

COMPOUND  UMBEL. 

Hem-.orl: 

VERTICILLASTER. 

Dead-n^MU. 

DTPL0TAXT8. 

Grour.'Ucl, 

SINGLE  FLOWERS. 

Wood  Anemone, 

DICHA8IUM. 

Chickxoftd. 

USlBEfXATE  CYME, 

Prlnrqnnian^ 

GLOBOSE  CYME. 

GutMer  Rose 

CORYMBOSE  CYME. 

Elder, 

FASCICLE. 

Dept/ord  Pink, 

GLOMERULUS, 

Box. 

BOSTRYX. 

HemeroeaUus, 

Axes  to  right  and  left CICINNUS. 


DrosKra. 


TABLE    OF    FRUITS. 


i 
i 

) 


i 


g' 


if 


One  seed 


I 


Rirtsofperi-fO-y    -P^^^  i  PeriS^;?  ilZi^i 
caip  united  I  o,^     j^^^^,.    

Parts  of  pericarp  distmct  

{Dehiscing  through  ventral  suture  only 
Dehiscing  through  both  sutures,  ventral  and  dorsal 
Dehiscing  transversely  


<  Pericarp  homy,  separable  from  seed. 


s 


Apocarpous 


...j 


On  flat  or  conical  xeoeptacle „ , 

!Di  hollowed-out  reoeptade 

(  Pericarp     separable  ( Fruit  of  achenes 

/Superior   ...  !     fromseed j  Winged    

^Each      carpel )  { Pericarp  inseparable  from  seed  

with  1  seed  \  ^  One  celled :  with  cupule 

llnfenor ^  ^^^  ^^^^  .  ^^  cipophor© 


vSyncaxpous  .„^ 


/Indehisoent  \ 


Each      oaipel 
with     more  \ 
than  1  seed 


^  Pericarp  palpy  |gg^» 

( Pericarp  fleshy 

Superior 


Dehiscent... 


•••••• ••• •••••• \ 


(inferior   ... 

POLYOYNOiCIAL j  Angiospermous :  bracts  membranous 

^  ^^^  (  Gymnospermous :  bracts  hard 


I  Dehiscing  vertically  or  by  ])ore8  ... ... ... . 

j  Dehiscing  vertically :  carpophore 

(  Dehiscing  transversely   

Dehiscing    -eptif ragally  j  ^J«  Jj^it  \ 


EXAMPLKS. 

ACHENE. 

Lady's  Mantle, 

UTRICLE, 

Uooti-foct, 

CYP8BLA. 

DatiiieUoH, 

DRUPE. 

Plum, 

FOLLICLE. 

Paony. 

LEGUME. 

P-"i. 

L  OMENTUM. 

Bird*s-/oot, 

( Of     achenes. 

BuUercuf, 

ET^RIO   <  Of    drupeti. 
( Of     f  olliclos. 

Raspberry. 

Columbine, 

CYNARRHODUM. 

JlOSf. 

SCHIZOCARP. 

MalUrx. 

SA3fARA. 

JfapU. 

CARYOPSIS. 

Wheat. 

GLANS. 

Ha»d. 

CREMOCARP. 

Hemlock, 

UVA, 

yiyht-thade. 

BERRY. 

Goostberry, 

POMUM. 

Apple. 

CAPSULE. 

Poppy. 

REGMA. 

Geranium, 

PYXIS. 

Pimpernel. 

siuauA 

Wall'Jlotoer. 

8ILICULA. 

Shepherd*  8  pune. 

DIPLOTEGIA. 

Campanula, 

STROBILE. 

Hop, 

CONE. 

Fir, 

TABLE    OF    VEGETABIUA. 


3M. 
MML 

/ 


SUB-KUrOOOM. 


CLASS. 


DIVI8I0K. 


SUB-CLASS. 


( 


B  plants :  \ 
vitbout  stamens  f 

•ndcMpeb 4 

GBTFTOG^CIA. ; 


XXAMPLBS. 


Vloraing  plauti: 
with  stamens 
andcsLrpels     ... 

IHfNOOAMIA. 


/  Boot  adventitious , 

Wood  irregular. 
Leaves  parallel-veined. 
Ptots  of  the  flower  in  8. 
Seed  with  1  cotyledon. 
M0N0C0TYLED0NE8. 


/  Seaweedt, 
1  Fungi, 
j  Mosses, 

\  FlJ^M, 

Perianth  none  or  rudimentary :  with  glumes Grasu, 

GLUMAGE^. 
Perianth  none ;  witii  spadix Arum. 

SPADICIFLOIL£.] 
Perianth  petaloid IlyacuUh, 

PETALOIDKSL 


/  Seeds  not  indoeed  in  ovaries 
GYMNOSPERM^ 


Boot  axial. 
Wood  in  lings. 
Leaves  retieulate. 
Parts  of  the  flower  in  2  or  5. 
Seed  with  S  cotyledons. 
^DIOOTYLBDONBS. 


(  Conifers. 
\  Cycads. 


Seeds  inclosed  in  ovaries. 
ANGIOSPEBMiB. 


Petals  wanting - *,...    Hasei, 

INCOMPLETE. 
Petals  united  and  hypogynous :  stamens  epipetalouB   Dead-neUle, 

corolufloiOb, 

Petals  on  calyx :  stamens  epigynous,  i>erigynous,  or  epipetalous Hose, 

CALYCIFLORE. 
Petals  distinct  and  hypogynous :  stamens  hypogynoos    ....„ Buttercup, 

THALAMIFLO&S!. 


^  floww,  and  to  classify  the  fruits  or 
9>ned  gynopda.  Almost  the  whole  of  the 
iMfniniisiil  aide  of  this  work  has  been  done 
Bo^K  (ha  practical  dissection  and  descrip- 
^  w  vla&ta.  And  much  of  tlie  physio- 
Vgedaiflo  liaa  been  dealt  wiUi. 
Ar  eiamp]0y  taming  to  our  plan  for 
tOL.  LIX.-V«.  IMA. 


are  only  sterile  flowers  {glumes  a  husk); 
&,  (,  are  the  outer  palese  [palea,  chaff),  or 
bracts  in  whose  axils  are  perfect  but  incom- 
plete flowers,  BiB,.  At  the  base  of  each 
flower  is  ps,  a  bracteole;  the  inner  palea. 
6„  (4,  are  palese,  with  no  flower,  or  an  im- 
perfect one. 


leaf  plus  the  protection  in  many  cases  of  the 
young  flower. 

The  flower  is  a  metamorphosed  branch,  a 
brandi  whose  intemodes  are  not,  as  a  rule, 
deyoloped  (see,  however.  Chapter  XIV.),  and 
whose  leayes  are  metunorphosed  into  sepals, 
petals,  stamens,  carpels. 
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That  this  is  the  tnio  significaacB  of  thu 
membora  of  the  iloral  whorls  is  shown  by 
the  following  facts : — 

(1)  By  the  deTelopmont  of  the  parts  of 
the  flower ;  they  all  develop  in  the  same 
geooral  way  as  the  leaves,  and  in  thuir 
Qoilier  stagijs  are  not  distinguishable  fron 

faj  By  their  morphology.  SepalB  anc 
petals  are  very  like  leaves.  A  stamen  pre- 
Bents  filament,  the  homologue  of  the  petiole 
and  anther,  the  homolciguo  of  the  lamina 
The  carpel,  as  it  is  the  innermost  part  of  thi 
fiower,  and  the  moat  pressed  upon,  is  the 
organ  that  has  undergone  most  cliange  from 
the  leaf-type.    In  a  legume,  however,  '' 

easy  to  see   that  the  carjvel   is   but   a  

folded  upon  itself,  whose  midrib  becomes  tho 
dorsal  sature,  whose  margins  form  the  pl( 
centa,  whose  adventitious  buds  are  ovules. 

(3)  By  their  histology.  This  will  be 
Xlluatrated  directly. 

(4)  By  the  transitional  forms  met  with 
between  leaves  and  the  floral  organs.  Jje 
gradate  into  bracts ;  bracta  and  sepals 
often  almost  identical  ;  petals  are 
coloured,  more  delicate  sepals ;  in  the  Water 
lily  the  petals  gradate  into  the  atamans, 
narrowing  by  degrees  below,  and  acquiring 
more  and  more  poUcu  on  the  upper  part, 
we  pass  from  without  inwards  in  our  esai 
nation  of  the  flower.  Gnulutiona  or  transition 
forms  between  stamens  and  carpels,  whose 
functioDS  ai-o  so  vt-iy  different,  can  hardly 
lie  expected,  but  tho  carpels  most  frequently 
fumieh  the  fifth  proof  of  tie  community  of 
nature  of  tho  floral  organs  aud  leaves. 

(5}  Ily  reversion.  In  cultivated  roses, 
e.g..  the  Blamensrevsrttothefonn  of  petals. 
Petals  and  sepals  may  become  leaves.  The 
carpels  may  reverttothe  foliar  condition;  out 
of  the  cente  of  a  flower,  a  branch,  bearing 
leaves,  may  spring. 

If  the  student  will  now  turn  to  the  sylla- 
bus of  the  Science  and  Art  Deportment 
printed  in  our  first  chapter,  he  will  soo  that 
not  only  have  we  cleared  o3  the  whole  of 
the  general  morphology,  histology,  aud 
physiology,  but  also  unilor  "Special  Mor- 
phology and  Physiology,"  paragraphs  1  and 
2,  dealmg  with  inflorescence,  and  paragraph 
4,  "morphological  comparison  of  the  leaf 
with  tho  floral  organs." 

Paragrafh  3  is  '■  the  enveloping  and 
essential  organs  of  the  flower,"  i.e.,  the 
sepals  and  petals  (enveloping)  and  the 
etamons  and  carpels  (essential),  and  "  3:'sti- 
Tation." 

j3^tivation  {<F»tui,  summer)  is  the  arrange- 
ment of  leaves  in  the  ilower-hud.  The  same 
^imeral  t«nna  are  used  in  aestivation  as 
in  vernation,  and  especially  the  words 
"  Talvate,"  "  imbricate,"  "  induplicate," 
"reduplicate,"  "crumpled." 

la  addition,  tbe  Eestivation  of  the  papi- 
lionaceous corolla  is  called  vexillary  (Chapter 
%'I1.).  that  of  the  Liliaceic,  where  two  rows 
of  floral  leaves  regularly  alternate  with  one 
another,  is  alternate  (Chapter  VI.) ;  that  of 
tho  Buttorcup  corolla,  two  outer  uncovered 
petals,  two  inner  covered  petals,  and  No.  3 
of  the  five  overlapping  an  inner  petal  by 
one  margin,  and  overlapped  by  an  outerpefaJ 
as  to  the  other  margin,  quincuncial. 

Paragraph  o,  "the  modLficationa  of  the 
flower,"  iSo.,  has  been  worked  out  in  our 
dissections  and  description  ;  and  so  have 
the  morphology  of  the  sepals,  petals,  stamens, 
carpels.  Filaments,  anther,  pollen,  ptacontto, 
the  various  forms  of  ovule  have  all  oeen  con- 
sidered. And  so  have  the  very  important 
ibyeiolo^iciil  "processes  of  poluaatton  and 
ertilisation," 

Only  Iha  histology  of  the  floral  organs, 
and  a  woi-d  or  two  on  their  physiology,  need 
detain  us. 

And  first,  the  aep;tls  aud  petals  or  the 
leaves  of  the  perianth.  Their  histology  is 
essentially  that  of  the  leaf.  Epidermis  on 
both  inner  and  outer  sides,  with  stomata, 
more  numerous  on  the  outer  surface  (homo- 


fi 


'   MOMOCOTYLliDOWEB. 


SPAOtCIFtOaM  ... 


i|  o,„^„  ISS'^'-.i'rSSr'Sii 


TABLE  (IP  INCOMPT.ET.E 


TABLE    OF    COROLLiyL0RJ8. 


t    aohmM  :  placeaU  onl) 

omtnJ 

PUcento  puietol 


Lmenn  fi.  oppOBita  patois 


,    pmnifLACE^ 


dniob-beU ihiiped plioonUB    ,.,.. 

( iDflnnMceooo  OTinoia 
OncT  4  edlM    lDllDi««DMinMlcllluter: 

(     BUmeiudidyBiuaaiuDrl    LABIATJE. 

I  \  t  SCurmu  5 :  dthtt  4  lobed : 

OvmiTl  celled  {"''''•  ^J^"'*^-'''"*''™''"    BORARCJAr:E.E. 


TABLE    QF    CALYaFLORS. 


«[>]p«ta]oui  J  OviLTT  S  celled  .- 
'  Ovu*  .1-S  ullrd 


/  I'etab  coherent 


( Petuli  diBtinot..,}  „_,„  ;„  j  Shruba 

DmHU>    (o«incK»ip:»tylopad  UIOJEl 
^  FlowHi!  iidliHrji 


■  :leiT«(nuwuUat  CRASfltTLACE.S  n 


flluDcnti  asiMd :  1  uriisl : 


......  LEGUSIIN  13.*: 


TABLE    QF    THALAMIFLQR^. 


'      ,  Axile  plaemtj 

i 

S     Lea^eK  m[nut«,  exutJpulate 

5  f  -s   '  Bep4l«  > :  dtuIes  few 

t\  5  \ L«vei  oppotile  :  nodei  thickened ;  Hiula  ud  poUli  4- 

E     g        irtaniBaii  8-10  :avule»  man/ 


CEtlCIFEH.E. 


EANtTSCULACKE.         JtuUrmf, 


logue  of  the  lower  side  of  the  loaf),  two  to 
tour  layers  of  apongv  parenchyma,  two  at  tho 
edges  generally,  tnrae  or  lour  near  the 
centre  ;  the  parenchyma  traversed  by  spiral 
vessels,  the  only  representatives  of  the  fioro- 
vascular  bundles. 

As  to  the  phvsiology  of  these  floral 
envelopes,  when  ttey  are  gii-on  their  func- 
tions are  exactly  the  same  as  those  of  leaves, 
plus  their  protection  ot  the  essential  organs 
within.  When  tliey  are  coloured,  they  still 
perform  the  loaf- functions  ot  absorption, 
trana2>iration ,  respiration,  but  not  of  assimi- 
lation and  elaboration  (metastasis).  And 
vhon  they  are  colooied  (and  often  oddly- 


shaped)  they,  in  addition  to  their  protective 
functions,  attract  insects. 

Histology  of  tho  Stamen.  Tho  filamenl 
has  epidermis  without,  parenchyma  within, 
traversed  by  a  single  cuntiiU  bundle  of  spiwl 
vessels. 

The  Anther.^.i  traverse  section  acroM  ' 
young  anther,  say  of  a  Tulip  or  Lily,  presaot* 
the  appearance  shown  iu  Fig.  2996.  a 
central  connectivB  of  cellular  tisauawith* 
aiuElo  bundle  of  spiral  vessels — compare  this 
with,  the  filament,  of  which  the  oonndotH* 
is  the  top  -aud  four  anther-lobes.  A  littl* 
later,  the  four  have  become  two  (see  A)  bT 
absorption  ot  the  partition  whose  temiiBi 
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e  aliown  at  p.  C,  Fig.  2f)0,  U  a  part  of  ouo 
ily  of  the  antii6r-lob«8  or  pollen -aacs, 
gblj  magnified ;  e  is  epidermis  with  etoiaata 
tho  oxothecium.  *£"  (exo),  without ;  ^n"i 
htke),  cose,  fie  &  laj'er  of  cells  thickened 
r  annular  aeoondair  doposits,  the  meso- 
.Gciiim;  e,  a  layer  of  flat  cells,  that  vanishes 
,r]7 ;  (,  a  layer  of  riidmlly  elongated  cells, 
lO  tapetum  or  endothecima  forming  tho 
nor  tiuine  of  the  pollen-sac.  Thia  also 
eappears  later  on.  Tujiele,  a  coverlet,  pm 
■e  the  mother-colls  of  the  pollen-grainB 
lat  ore  to  be. 

Each  mother-cell  p  m,  divides  into  two,  D, 
id  then  into  four,  E,  Those  are  tetrads  or 
•ecial  mothar-ceUs.  These  tetrads  also  give 
BO,  by  cell- division,  to  tho  pollen -grain  a. 
Tho  stmotnre  ot  the  pollen-grain,  and  the 
.ethod  of  formation  of  the  pollen-tiibo  was 
Ivon  in  Chapter  YIU..  Tho  disposal  of  the 
illen  and  its  carriage  to  the  stigma  is  pol- 
uatioQ.  The  passage  of  the  pollen-tube 
awn  the  canal  of  the  style  along  the  line  of 
le  placenta,  into  the  micropj-le  of  tho 
rale  is,  with  the  process  ot  pollination, 
le  especial  physiological  fonctioa  of  tJio 
amen,  the  anther,  the  pollen. 
'Wo  turn,  lastly,  to  tho  histologj'  of  the 
irpel  and  the  ovule.  The  ovary  presents 
lee  Fig.  300,  simply  the  ovary  ot  one  of  the 
AQuncuIaceee]  an  outer  opidermis  like  that 
t  the  under  surface  ot  the  leaf,  continuous 
rith  the  inner  epidermis  or  epithelium, 
ioth  enter  and  inner  epidermis  are  providod 
tith  Btomata.  Between  the  two  epider- 
nisos  is  a  mass  of  parenchyma,  traversed  by 
ioktod  spiral  vessels,  v. 

k  section  of  a  style  shows  the  same  three 
haaioB  surrounding  the  central  pollen- canal, 
Dpeti  [LiliaccM],  or  loosely  blocked  with 
aiaily-displaced  cells.  And  they  are  met 
witii  affliin  in  the  stigma,  whose  surfaoo  is 
gensrally  raised  into  papillixi,  ot  use  in 
retaining  pollen -grains. 

The  placenta)  are  cellular  stractures,  and 
froui  each  ot  them  spiral  vessels  run  into  tbo 
onilas  they  bear.  Fig.  JOl  represents  an 
qvuIb  of  the  Monkshood,  another  of  the 
Eanuaculaceiip.  /is  the  funiculus;  r  the 
portion  of  it  adiioroat  to  the  ovulo — i.e., 
the  raphe,  pn^i  (rhaphe),  a  seam,  t,  is  the 
single  bundle  of  spiral  vessels ;  ck,  the 
cialaza  or  organic  point  ot  union  of  funicu- 
lus and  ovule.  xa\^la  (cholaza),  a  knot,  le, 
the  outer  coat  or  primine  of  the  ovule  ; 
i<,  tlie  inner  or  secondine  ;  n,  the  cellular 
iQMa  of  tho  ovule  or  nuoellus ;  t«  is  the 
micropyle.  In  the  nucellus  ia  an  enlarged 
sell,  f,  the  embryo  sao  with  a  nucleus,  m. 
oat  the  top  otthe  ombryo-sac  ia  the  oosphere 
or  egg-coll,  or  germinal  veaicle,  orembryonia 
TMole,  the  persistont  one  of  three  potential 
misses  ot  protoplasm ;  u  arc  globular  cells 
it  tlie  botbim  of  the  ombryo-sac,  the  anti- 
podal cells.  «"■■  (anti),  opposite ;  irui/c  (pousl, 
foot. 

Let  ua  now  examine  our  ovule  after  the 
poUsQ  tube  has  reached  and  fertilised  it. 
Fij,  302  will  help  us.  A  is  an  anatropous 
oralfl  ia  vertical  section,  /  is  th,o  raphe,  i  the 
Mgle  coat  (tho  ovule  is  from  a  gaiaopetalous 
Dicotyledon,  most  of  which  have  only  the 
primine  developed).  Tho  lower  eontral  region 
u  the  enlarged  embryo-sac,  with  its  ^ree 
potoplaem  masses  abova,  and  its  three 
Mtipodal  cells  below.  The  nucellus  has  been 
cnuked  out  of  existence  by  the  growth  of 
111*  embryo -sac.  In  B  only  tho  cmbrvo-sao  is 
■halm;  nn  are  its  true  nuclei,  generally  two  at 
fint,  ultimately  only  one ;  i  aro  the  antipodal 
wU*.  At  the  apex  of  the  cmbryo-sao  o  is 
tne  oosphere,  the  future  embryo,  and  i  above 
it  are  two  temporary  cells,  doomed,  like  the 
Utipodal  ones,  to  disappoar.  They  aro  the 
'p^rgidiB.  ""f  (sun),  together ;  '/ij"f  (ergon), 
»ork. 

After  tho  pollen-tuhe  has  entered  the 
Biicropyie  and  its  contents  have  passed  into 
llie  embryo-aac  (fertilisation),  the  throe 
oppBT  prQtoplaeuiic  mitsses— i.e.,  tho  two 
?usgidie  aai  tho  oogphero  beama  oiotii»d 


upoc  with  ilefinito  cell-walls.  Tho  syner- 
gidn?,  like  the  antipodal  colls,  disappear,  and 
5ie  oosphere  is  now  an  oosperm,  an^ii.i 
(sporma)  seed. 

The  oosperm  divides  transversely  into 
two  cells.  The  upper  cell,  dividing  again 
and  again,  becomes  the  stalk  or  sudpensor 
that  hangsupthoembryo  within  the  ombryo- 
sao.  The  lower  cell  ot  the  oosperm  also 
divides,  but  its  future  is  to  be  tnb  embryo, 
and  tboroafter  the  plant.  Its  groups  of  cells 
as  they  divide  and  divide  soou  group  them- 
selves into  those  of  the  embryo  root  [radicle), 
embryo  stem  (plumule),  embryo  leaf  (cotyle- 
don or  cotyledons).  The  radicle  always 
points  towarils  the  micropyle. 

Endosperm,  or  "  albumen  "  is  formed  by 
cell-division  within  the  embryo-sac  below 
tlie  developing  embryo.  It  uourbhcs  the 
growing  embryo. 

With  fruit,  as  with  inflorescences,  after 
our  practical  work,  our  table  is  all  that  is 

The  Bood  has  also  been  worked  out,  with 
one  exception.  As  a  rule  (see  Chaplar  IV.), 
a  seed  has  two  coats— the  testa  outside,  tbo 
tegmen  within.  A  third  is  formed  in  some 
cases,  and  this  ia  aii  aril,  when  it  takes  origin 
from  near  the  hilum  or  point  at  which  the 
funiculus  and  the  ovule  appear  to  part  com- 
pany. In  the  Willow  aoeds  the  aril  takes  the 
form  of  long,  silky  hairs  ;  in  the  Nutmeg,  ot 
mace  ;  in  tho  Yew,  ot  the  scarlet,  pulpy 
investment  of  the  seed. 

As  to  germination,  or  tho  growth  ot  the 
embryo  into  the  young  plant,  its  essentials 
are  warm.th,  darkness,  supply  of  oxygon, 
moisture.  The  way  in  which  dicotyledonous 
and  monoootyledonous  embryos  germinate, 
with  their  difference  of  radicle  development 
and  ot  cotyledons,  has  been  dealt  wit'"  * " 
our  study  of  roots  and  seeds, 
Ohaptef  ZXVI. 

The  last  and  shortest.  We  bare 
reproduced  tbo  tables  of  classification  of 
Yegetabilia  and  of  the  various  sub-kingdoms, 
classes,  divisions,  sub-classes,  orders,  studied 
in  this  our  Botany  for  Students.  All  tho 
terms  used  in  them  have  been  explained  ' 
the  text,  and  illustrated  on  actual  plants. 


OIFFABD'S    CARBONIC   ACID    GUN. 

IN  the  anneiod  Bngravingf  wa  illustrala  the 
rifle  designed  bj-  M.  I'jiul  Giffard,  brother 
of  the  famous  Ueori  GiSurd,  the  inventor  of  the 
injector,  the  main  details  of  whicb  we  described 
in  No.  1322,  p.  *66,  July  25  last.  Ae  alreiid}- 
oxplained,  the  propuUive  power  is  darivail  from 
the  expansion  of  liquid  carlionic  acid  which  is 
injorCeu  in  snuill  quantitieB  behind  tho  cnrtriiigs 
and  immediately  iiios  into  gni,  thus  forcini^  the 
bullet  through  the  barrel  of  the  ride.  Vig,  I 
ahosTA  tho  rido  in  elevation,  d  being  the  openiog 
for  inserting  the  cartridge,  while  /  is  the  reser- 
voir containing  the  liquBfioJ  cartkinic  acid. 
Fi(f.  2  is  a  longitudinal  lection,  in  which  c  is  the 
conduit,  while  /  shows  the  attachniont  of  the 
reservoir  to  tho  butt  by  tho  screw  «i,  which  ia 
eecurod  hy  hard  rubber  nt  /.  The  reservoir  whore 
it  enters  the  butt  hu  a  valve  ^,  which  is  pressed 


by  a  spring  and  the  pressure  of  the  liqaid  aeotnst 
a  hnrd  robber  sent  A  (aeen  in  I'ig.  1)  littod  with 
a  rod,  j,  which  pa»soa  throngh  a  packing,  i,  of 
soft  leather.  Fig.  3  shows  a  section  on  the  line 
A  B  of  Fig.  2,  and  Fig.  a  a  section  on  the  lino 
C  D  ot  Fig.  1.  When  the  trigger  is  pressed,  the 
hammer  strikes  the  head  of  tbe  rod  at  p  (the  ex- 
tent of  the  motion  being  regulated  by  the  stop 
t),  and  thus  thrusts  the  valve  g  back,  uUowiiig 
the  escape  of  a  small  quantity  of  the  liquid, 
which,  passing  through  c,  eipda  tho  bullet  by 
its  sudden  expansion  into  gas.  The  valve  g, 
when  the  trigger  is  movoJ,  ie  at  onto  closed  by 
the  pressure  of  tho  liquid  in  the  reaervoir/,  and 
the  trigger  is  re-aet. 


HOW  BOOKS  ASB  BOUND.-Vni- 

By  "  Pbactical  BooKiu.Ntir.R." 
FTEit  we  hive  cut  tho  edges  of  booki,  we 
the  oma- 

metbods  of  ornamenting  edges  need  hardly  be 
written,  bocaUBe  it  is  a  well-known  fuct.  Prob- 
ably the  most  common  is  that  ot  sprinkling ;  it 
ia  lit  least  the  cheapest,  and  will  no  Joubt  readily 
be  resorted  to  by  the  omatuur,  because  of  its 
simplicity  and  the  ease  with  whiih  it  can  be 
Buctesafiilly  accomplished- 
It  is  not  always  for  the  above  reasons,  how- 
ever, that  book-edges  are  sprinkled.  There  are 
voriooa  atjiloa  of  binding  which  require  that  the 
edges  should  be  sprinkled,  and  .iny  other  treat- 
uioiit  would  look  quito  out  of  place.  The  molt 
cummon  sprinkles  are  rtd  and  blue.  For  red,  a 
little  Venetiiin  red  mixed  with  water,  to  which  a 
little  paste  hnsbeen  addoil.  ia  nil  that  is  required. 
For  blue,  the  ordinary  blue  ink  diluted  with 
water.  To  apply  the  sprinkle  to  the  edges,  the 
following  method  is,  I  think,  the  best.  Have 
ready  at  hand  a  good  supply  of  sprinkle — it  is 
beat  to  have  it  mixed  in  a  hirge  diith — a  large 
h  rush  with  plenty  of  hair,  and  an  iron  or  wooden 
pin  about  12in.  or  Hin.  long. 

Tbe  books  to  bo  apiinhled  are  laid  flat  upon 
the  table,  with  their  edges  flush  with  the  edge  of 
the  table  (see  Fig.  ■23).     The  brush  U  taken  and 


Fio.  23. 


squee^ted  out  until  almost  dry :  tbi 
tho  left  hind  cloae  to  tho  books, 
knocked  against  the  pin.     This   ' 
colour  to  9y  off  in  a  tine  spray, 
upon  the  book,  will  give  the  desin 

It  will  be  beat  to  try  the  effect  u] 
paper  first,  as  the  sprinkle  mu  '    * 
and  if  the  brush  contains  too  nil 
it  will  make  large  blotches,  whii 
a  nice  appoarance. 

There  are  varioua  combinnlii 
which  have  a  vary  pleasing  tllei 
look  very  well  if  both  of  the  col 

A  yollow  sprinkle  on  some  da 


I,  tho  brush  ii 
vitt  cause  the 
>'hirh,  falling 
il  Bffea. 

apiece  of 

.  of  the^nid, 
will  not  hare 

I  of  sprinklea 
lied  and  blna 
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quite  a  treat ;  in  fact,  any  colour  may  be  used  to 
suit  the  fancy  of  tiie  binder  or  the  style  of 
binding.  A  design  may  be  cat  out  on  paper  and 
laid  upon  the  edge  while  sprinkling ;  when  the 

gper  is  lifted  off,  the  design  will  be  quite  white, 
irley  sprinkled  over  the  edge  before  applying 
the  colour  gives  what  is  called  the  barley 
sprinkle  ;  of  course,  this  is  only  the  large  white 
spots  left  from  the  barley  lying  upon  the  edge, 
and  keeping  the  sprinkle  off  that  part.  Then 
there  are  coloured  edges  with  a  g^d  sprinkle, 
which  I  shall  describe  further  on. 

Edg^s  of  books  are  often  covered  all  over  with 
the  one  colour.  For  instance,  there  are  red  edges, 
blue,  yellow,  black,  and  g^^een,  all  quite  common 
at  one  time  or  other.  At  the  present,  however, 
red  is  the  most  common,  and  I  will  give  the 
modut  operatidi  of  this  process,  and  the  description 
will,  of  course,  apply  to  the  otiiers. 

For  the  red,  get  a  little  dry  vermilion  and 
grind  it  upon  a  slab  until  there  is  not  a  trace  of 
grain  or  grit  in  it  ;  the  finer  it  can  be  ground  the 
better  it  will  suit.  After  it  has  been  fully 
ground,  mix  it  up  with  water,  adding  a  very 
little  of  the  white  of  an  egg,  a  little  pick  of  soap, 
and  the  same  of  bee's -wax.  These,  of  course, 
must  be  well  mixed  with  the  colour,  and  for 
cheap  work  they  can  be  dispensed  with ;  but  if 
you  are  not  working  at  sweater's  prices,  I  would 
advise  you  to  prepare  your  colour  as  dbove  directed ; 
it  will  take  a  better  polish  when  you  come  to 
burnish  it. 

Having  mixed  your  colour,  lay  your  books  flat 
upon  the  bench  as  directed  for  sprinkling,  and 
place  your  left  hand  tightlv  upon  Uiem,  exerting 
as  much  pressure  as  possible,  so  as  to  keep  the 
colour  from  running  in.  Now  take  up  a  sponge 
well  charged  with  colour  and  draw  it  ei'enly  over 
the  edge,  taking  care  to  go  off  at  the  back  and 
ht>nt ;  sweep  the  sponge  well  out,  as  the  colour 
might  otherwise  gather  in  a  lump  at  the  fore- 
edge  or  back,  whidi,  when  dry,  would  crack  and 
scale  off. 

When  all  three  edges  have  been  treated  alike, 
take  a  sheet  of  paper  and  wrap  them  up  to  pre- 
vent them  getting  dirtied  during  the  covering  of 
the  book.  For  large  jobs  of  cloth- work  this  pre- 
caution must  be  dispensed  with,  as  it  would  teke 
Xloo  much  time.  Indeed,  the  process  described 
ve  would  not  be  allowed  in  common  work. 
Ordinary  red  ink  is  more  often  used  than  ver- 
milion; but  for  jobbing  work  I  would  adnse 
using  a  good  colour. 

There  is  a  special  preparation  much  used  now 
in  the  trade  called  book- edge  carmine  ;  it  answers 
admirably,  and  has  only  to  be  diluted  with  water 
if  not  required  the  full  strength.  For  the  other 
colours  mentioned  the  proper  treatment  will 
suggest  itself.  Avoid  inks  as  much  as  possible, 
for  being  so  thin  they  have  a  great  tendency  to 
ran  in,  and  in  a  valuable  book  this  is  very 
undesirable. 

The  next  in  order  in  the  treatment  of  edges  is 
marbling,  and  as  this  is  an  important  part  of  our 
subject,  I  will  endeavour  to  be  as  explicit  in 
detailing  the  process  as  I  can,  more  to  help  my 
fellow-tradesmen  this  time  than  the  amateur,  for 
every  binder  cannot  marble  edges.  The  times 
demand  that  he  should  be  able  to  do  so,  and  if  he 
has  any  gumption  when  he  can  get  the  oppor- 
tunity he  should  learn  to  do  it.  We  cannot 
learn  too  much  nowadays,  and  knowledge  is 
easy  carried  about  when  removing  from  one  place 
to  another. 

How  often  we  see  an  advertisement  like  this 
in  the  morning  paper. — **  Wanted,  a  letterpress 
forwarder ;  well  up  in  stationary ;  must  be  able  to 
marble  and. do  a  little  finishing.''  Now  this 
means  an  all-round  man,  and  it  is  quite  necessary 
to  have  all  the  knowledge  stored  away  so  that  it 
can  be  used  as  occasion  arises. 

Before  I  enter  upon  marbling  proper,  I  will 
give  the  amateur  one  or  two  methoos  of  marbling 
— makeshifts  they  are,  no  doubt,  but  not  to  l« 
despised. 

First  screw  your  book  up  in  the  lying  press,* 
with  the  edge  flush  with  the  cheeks  thereof ;  get 
a  few  strips  of  marble  paper  a  trifle  longer  and 
broader  than  the  book  edges,  a  few  scraps  of 
waste  paper  and  some  hydrochloric  acid,  and 
a  flat  camel-hair  brush,  bip  the  brush  in  the 
add,  and  pass  it  quickly  over  the  edge  ; .  lay  the 
marble  paper  down  upon  it,  lay  a  piece  of  waste 
paper  over  this,  take  up  a  flat  hammer,  and  beat 
evenly  and  quickly  over  the  edge,  lift  off  the 
waste*,  then  the  marble  paper :  the  marbled 
design  will  be  transferred  to  the  edge  of  the 
book  if  this  has  been  carefully  done.  I  need  not 
say  that  all  this  must  be  done  like  winking,  for 


if  done  slowly  the  acid  will  have  dried  into  the 
book,  and  will  not  affect  the  marble  paper.  It 
must  not  take  up  so  much  time  as  has  the  read- 
iog  of  the  description.  There  \b  special  paper 
sold  for  this  purpose  by  Berry  and  Boberts,  of 
London. 

Another  tip  :  Gret  a  large,  shallow  dish,  big 
enoa|;^h  to  admit  the  foredge  of  the  book,  and  fiU 
it  with  water.  Take  a  little  dry  vegetable 
powder,  and  mix  it  up  with  spirits  of  wine — ^let 
it  be  very  thin;  lift  a  little  of  the  colour  so 
mixed  upon  the  point  of  a  table-knife,  allowing 
it  to  flow  upon  the  top  of  the  water  in  the  dish — 
it  will  spr^d  all  over  in  a  pleasing  form.  Dip 
the  book-edge  in  the  water ;  Uie  colour  will  adhere 
to  the  edge,  and  the  result  will  be  a  nice  edge 
without  much  cost  or  trouble.  Again,  apply  the 
colour  to  the  edge  by  daubing  it  over  with  an 
open-holed  sponge.  The  natural  holes  of  the 
sponge  show  very  well,  and  have  a  pleasing 
effect.  This  is  sometimes  called  mottling,  and 
may  be  varied  by  covering  the  edge  over  with 
one'  colour  first,  as,  for  instance,  red,  with 
a  black  mottle,  or  blue  and  black,  or  any  colour 
according  to  taste. 

Boilers  for  marbling  are  now  very  much  used. 
The  design  is  cut  upon  the  face  of  the  roller,  and 
the  colour  is  fed  by  a  small  roller  which  is  held 
upon  the  pattern  roller  by  a  spring.  By  simply 
passing  the  roller  over  the  edge  the  pattern  is 
transferred.  This  is,  of  coarse,  very  handy, 
but  it  is  rather  cheap-looking  for  my  taste,  or  for 
good  worl. 

There  are  a  good  many  books  bound  with 
plain  or  white  edges,  and  these,  under  certain 
conditions,  are  all  that  is  required.  Nearly  all 
cloth  work  or  work  published  in  cloth  cases  is 
sent  out  this  way :  all  that  is  necessary  is  to  take 
care,  after  the  book  has  been  cut,  to  keep  the 
edges  clean;  a  white  edge  is  not  improved  by 
being  messed  with  glue.  Some  styles  of  bind- 
ing, such  as  that  in  which  law  books  are  bound, 
have  always  white  edges ;  in  this  case  it  would  be 
well  to  paper  up  the  edges  after  cutting,  so  as  to 
prevent  any  possibility  of  them  getting  dirtied. 

J  think  I  have  now  prepared  my  readers  for 
the  process  of  marbling,  having  given  those  few 
dodges  to  the  amateur,  who  will  no  doubt  be  able 
to  make  no  end  of  fine  edges  from  the  suggestions. 
As  marbling  is  of  no  small  importance,  and  will 
take  up  some  little  space,  I  will  reserve  it  until  a 
future  occasion. 


SEBMOHS   BT  TELEPHONE. 

AS  most  of  our  readers  know,  the  telephone 
has  been  laid  on  to  opera-houses  and 
theatres  and  on  a  few  occasions  even  to  churches 
in  the  United  States.  It  has  also  been  utilised 
in  that  manner  on  the  Continent ;  but  hitherto 
very  little  has  been  done  with  it  in  that  direction 
in  this  country.  Experiments  have  been  made, 
more  or  less  successfully,  but  perhaps  the  most 
interesting  attempt  was  that  made  last  Sunday  at 
Christ  Church,  Birmingham,  when  "wires" 
were  laid  from  transmitters  placed  in  the  choir- 
stalls,  on  the  lectern,  and  in  the  pulpit,  and 
taken  to  various  parte  of  the  town.  Christ 
Church  was  selected  on  account  of  its  proximity 
to  the  Telephone  Exchange,  and  the  experiment 
seems  to  have  been  fairly  successful,  as  the  sing- 
ing and  the  sermon  were  heard  distinctly  by 
those  subscribers  to  the  telephone  who  were 
switched  "on."  The  organ,  it  seems,  accord- 
ing to  a  Birmingham  contemporary,  had  a 
"  Mnt,  far-away  sound,"  but  the  preacher  was 
heard  distinetly,  as  he  had  two  transmitters  fitted 
in  the  pulpit.  If  we  remember  correctly,  the 
first  attempt  of  the  kind  in  this  country  was 
made  by  Mr.  Crossley,  at  Halifax  ;  but  the  ex- 
periment has  been  tried  with  success  at  Brad- 
ford, and  now  we  have  the  Birmingham 
success  to  show  the  possibility  of  sitting  at  home 
and  hearing  the  service  and  the  sermon  without 
attending  church.  Among^  the  towns  on  the 
circuite  were  Burton-on-Trent,  Coventry,  Derby, 
Hanley,  Kidderminster,  London,  and  Man- 
chester, and  in  due  time  ipe  shall  no  doubt  hear 
how  the  words  of  Canon  Wilcox  came  "over 
the  wires."  In  Birmingham,  except  during 
occasional  "  disturbances,"  when  other  sub- 
scribers were  switched  on,  the  singing  (especially 
the  choral  work)  and  the  sermon  were  heiml  with 
distinctness  at  each  of  three  services ;  but  other 
parts — owing  to  the  &ct  that  transmitters  could 
not  be  conveniently  placed — were  missed,  or 
heard  only  indistinctly.  There  is  a  possibility 
of  great  development  in  this  branch  of  telephony, 
for  as  the  more  important  patents — ^the  ruling 


patents,  so  to  speak— run  out  shortl^r*  inveoton 
will  have  a  free  field  for  the  exerdse  of  their 
ingenuity.    There  are  many  who  would  Uke  to 
hear  our  great  preachers,  but  cannot,  owing  to 
the  difficult  of  finding  a  seat,  or  from  bodily 
infirmity.    In  the  case  of  one  f amona  preacher, 
he  boldly  asks  his  seat-holders  to  "  keep  away'' 
occasionally,  so  that  "  outsiders  "  may  come  and 
hear  him;  but  if  the  telephone  can  be  made  to 
transmit  a  sermon,  "all  London"   rthat  is,  all 
having  receivers  and  a  wire)  may  nearsimiil- 
taneouisly  our  great  preachers,  and  the  orders  at 
the  Exchange  will  teke  the  form  of  "  Switeh  ne 
on  to  St.  Paul's,"  or  to  Westminster,  or  to  the 
Tabernacle,  as  the  subscriber  desires.    There  ii 
one  disadvantage,  as  Canon  Wilcox  seems  to  hs?e 
hinted,    the    "collections"    may    suffer;  still, 
those  "  absent  in  body  but  present  in  spirit"  can 
send  their  cheques  by  post.     It  need  scarcely  be 
said  tiiat  objection  has  been  made  to  the  erection 
of  telephones  in  churches ;  but  the  good  sense  of 
the  community  will  right  that  in  time. 


THE   D1TXCTI017    OF   IBEIOTJLAB 
WORKING   nr   MACHUTART. 

WHEN  a  machine  goes  wrong  the  mischirf 
is  generally  announced  by  a  change  or 
or  modification  in  the  noise  which  the  working 
parte  norooLally  emit.  It  is  usucdly  inconyenient 
to  stop  all  tiie  machineiy  that  may  be  runningat 
the  time  in  order  to  detect  the  cause  of  tlia 
irregularity.  Yet  it  is  obvious  that  if  onljr  the 
locus  of  the  unusual  noise  could  be  ascertained, 
or  the  noise  itself  isolated  from  the  general  bos 
and  clatter  going  on,  much  time  would  be  sayed, 
to  say  nothmg  of  the  advanteges  gained. 

According  to  a  recent  iasM'&  (d  Mub  BuUetm  ii 
la  SoeiiU  de  Mulhoute,  Mens.  Rodolphe  BouTCttt 
has  devised  a  simple  method,  by  means  of  whidi, 
in  the  midst  of  a  busy  workshop  full  of  machinay 
in  motion,  any  special  noise,  even  though  <k 
insignificant  intensity,  can  be  distinguished,  and 
ite  origin  traced.  In  this  way  even  the  irregular 
action  of  a  very  small  factor  in  a  machine  may  be 
discovered. 

The  apparatus,  if  indeed  it  may  be  designated 
by  such  a  term,  is  simplicity  itself.  It  oonsiiti 
01  an  ordinary  indiarubber  gas-tube  about  a  ynd 
in  length ;  the  length  may,  however,  be  varied  to 
suit  the  nature  of  the  investigation.  The  tuba 
is  unprovided  with  ear-piece  or  beU.  One  eodn 
applied  to  the  ear  of  the  observer,  whilst  tltt 
other  is  moved  about  in  order  to  explore  the  aeat 
of  the  irregularity. 

Since  the  free  orifice  of  the  tube  is  compaii* 
tively  small  and  is  applied  as  closely  as  possible  t» 
the  vibrating  surface,  it  practically  receives  onb 
those  sonorous  vibrations  which  are  emitted  by  thil 
surface ;  other  vibrations  that  may  be  in  piogrea 
within  the  room  will  scarcely  affect  the  ear-dnna 
of  the  observer,  who  will  take  care  to  close  hii 
other  ear  as  far  as  possible. 

This  "test "  tube  can  be  made  and  used  by  any* 
one;  there  is  nothing  to  &am  about  it.  Those  wte 
have  to  do  with  machinery  will  find  it  especiallf 
useful  for  observing  noises  due  to  irreg^ulari:^ 
in  the  working  of  small  parte  of  machines  wfaibh 
may  be  either  difficult  or  dangerous  to  approiok 
in  any  other  way.  J.  T.  t» 


WATEEPBOOEINa  PAPER,  UHEI, 

THE  below-described  process  of  „ ^^ 
paper,  linen,  &c.,  which  is  said  to  , 
"  marvellous  resulte,"  has  been  patented  in 
country  by  Mr.  A.   J.   Boult  on  behalf  of 
Macdonald  and  W.  T.  Tassie,  of  Toronto, 
object  of  the  invention  is  to  make  paper, '. 
and  similar  material  impervious  to  water,  tail 
the  same  time  present  a  highly-finished 
surface ;  and  it  consiste  essentially  in 
the  material  in    oil,    then    passing  it 
wringing  rollers,   after    which  the 
dried  and  then  completely  covered  with 
or  similar  material,  evenly  distributed  ovei 
surface  with  or  without  pressure.     The  pdv 
object  of  the  invention  was  to  make  peptfMl 
it  could  be  exposed  to  the  worst  kind  of  w«bI 
without  any   fear    of  being  destroyed  or  tt 
damaged.     In  developing  their  ideas,  the  mat 
tors  fouud  that  the  invention  woidd  be  of  n 
value  for  the  purpose  of  imparting  a  Mpl 
finished  surface  to  linen  used  in  the  mamia^ 
of  children's  books;  they  have  also  dieoov 
1  that  it  may  be  used  to  great  advantage  !■ 
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rpooe  td  makiiig  material  uEad  in  gannenls 
perrioua  to  irat^.  This  inventiim,  although 
)daciiig  marvBlloiw  reaulta,  is  encBedingly 
iplo,  and  when  proper  appIiiinceB  bib  proviaed 
9  cost  irill  be  ioliniteBimal  at  compared  with 
9  reBolta.     Take  the  paper  or  other  material, 

I  whan  in  Bheeta  place  each  in  a  aepaiate  hath, 
derabljr  of  hot  boiled  linsecd-oil ;  after  allow- 
;  eovb  idieet  to  aoak  in  its  hath  for,  saj,  tweoty- 
ir  houri,  or  such  lime  aa  maj-  be  aeoeaBBiy  to 
ow  the  oil  to  thoroughly  Boak  through  the 
per  OT  other  material,  remove  the  eheet  and 
■B  it  between  a  pair  of  wringing  rollerB,  set 
th  lufGcieot  preasore  to  thotougbly  wring  all 
pliu  oil  from  the  sheet.  The  sheet  ia  then 
£ed  in  a  poation  to  dry  ;  for  inatance,  it  may 
placed  between  two  aheeta  of  Bucb  mut«rial  as 

II  reodilj  absorb  tha  oil  remaining  on  the 
-foce  of  Uie  sheets.  This  plan  will  be  found 
r  quickest  way  to  seouro  tho  desired  end ;  bnt 
rill,  of  tourse,  beunderHlood  thatthe  inventon 
not  confine  themaelveH  to  any  particular  mean! 

■  drying  the  aheeta.  When  the  ahoet  is  sufii- 
ntljr  dry,  pass  it  through  a  cylinder  printing- 
/■June,  preferably  a  lithographer's  printing- 
MB,  printing  over  the  entire  surface  of  the 
per  with  printar'a  ink,  or  similar  material, 
kich  may  he  white  or  such  other  colour  aa  may 
desired.  The  preesure  on  the  sheets  while 
■ing  through  this  press  ia  sufficient  to  impar 
li^hly.flniihed  smooth  surface,  which,  whei- 
B  mk  u  dried,  may  be  printed  npon  in  the 
Jiu^TT  w»y.  When  the  paper  or  other 
dmu  U  in  a  web  thia  process  may  be  carried 
t  br  plaohig  ths  roll  of  paper  or  other  mat  '  ' 
MuaUe  bearings,  in  which  coae  the  mal 
goU  1w  earned  ^wly  through  a  bath  of  oil 
itnea  vringing  roUers  after  Leaving  the  bath, 
\ea  through  a  diring-room,  and  &nall^  through 
le  machine  by  which  its  entire  surface  is  covetsd 
ith  ink  or  similar  material.  It  need  scarcely 
D  idded  that  the  ink  may  he  applied  to  either 
u  or  both  aides  of  the  material. 


A  PATENT  HTDRAULIC 
CALCTJLATina  BULE. 
IfE.  W.  F.  Stanley,  the  weU-known  inatra- 
U.  ment  maker,  of  Great  Turnstile,  Uolbom, 
7.C,  baa  sent  us  a  patent  hydraulic  calculating 
lleiayented  by  Mr.  Arthur  ILoneyaett,  C.E., 
)  ingenious  application  of  the  slide-mle.  The 
lie  IS  made  of  boxwood,  highly  polished,  and 
isdaatedwith  great  nicety  about  Itiin.  long  and 
D,  broad.  From  a  general  eiaminntion  of  this 
i]a,  it  B^peaca  to  us  to  be  a  Tery  useful  inatm- 
■Dt,  aa  It  will  greatly  facilitate  the  laboDre  of 
e  engineer  in  tslcuLiting  the  velocities  and 
Khorge  of  his  sewers  and  pipea.  The  rule 
eonrtracted    according    to    Bburin's  formula. 

■•  i/ where  n   ••   velocity   in  feet  per 

mod,  H  m  the  hydraulic  mean  depth, 
teioe  in  which  the  fall  is  unity,  and  K 
idoit  of  the  value 
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— ,  the  values  of 


d  f  varying  according  to  the  nature  of  the 
siueL  Bight  scales  are  marked  on  the  rule, 
B,  C,  D,  E,  F,  O,  and  U,  the  four  last  onus 
ing  made  to  correspond  tu  the  four  claaaos  of 
)  coeffidents,  according  to  the  notara  of  the 
■mul,  tite  fiiit  class  being  for  cement  or  smooth 
wa,  the  second  class  for  brick  or  ashlar,  the 
id  for  rubble  masonry,  and  tha  fourth  for 
ith,  ri»er  cooraea.  By  a  sliding  index  the 
ure  (marked  100)  is  brought  opposite  the  value 
the  hydntulic  mean  depth  on  one  of  the  lower 
ilea  corresponding  to  the  nature  of  channel, 
n  Dm  another  scale  (marked  D)  will  be  found 
tTelocitiea  in  feet  per  second  due  to  theinclina- 
M  given  on  the  slide,  which  comprise  falls  from 
•  6  to  1  in  2,000,  though  inclinationa  Hatter 
n  the  la«t  caa  be  obtained.  To  aid  in  adjuat- 
[  the  lUdiiig  index  over  the  lower  scales,  a 
—  of  tJcnwriwd  with  a  line  slides  over  the 
li,  B^  another  adjostment  of  tha  elide  the 
Ui^  diicharged  cod  be  found.  tScale  A  gives 
I  KiDaTS  root  01  the  fifth  powers  of  values,  by 
wuef  which  tha  diameter  of  a  pipe  to  dia- 
Bge  a  given  quantity  can  be  found.  Other 
1h  at  t£e  hack  of  the  rule  enable  the  engineer 
flnd  the  area  and  hydraulic  mean  depth  of 
pant*  ol  circular  and  oval  conduits.  All  thut 
■eefad  ate  a  few  eismplee  of  its  application  to 
Am  the  rule  intelligible.  For  aanitory  and 
fitsiltc  tni^neeia  and  contractors,  ill.  Honey- 
tfi  rale  is  eapBcially  valuable,  as  it  will  solve 
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for  tbem  many  complex  calculations,  and  enabli 
them  to  obtam  results  without  the  expondituri 
of  unnecessary  luhour  and  time. 


THE  SCIEHTIFIC  USE  OF  COMUON 

THuras. 

SOM^  time  since  the  relationBhip  of  toys  and 
science  was  treated  in  this  Joumsl  IScir'H^Jie 
AiMricaa).    It  iiposrible  to  go  still  further  io  tlift 
.     SdentiSc  facta  and  principles  mn; 


Pins,  needlea,  sticki,  straws,  bullets,  li 
pins,  rubber  baiidS|  marbles,  are  among  tho  things 
arailable  for  eipenmental  purposes.    Even  a  hand 
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illustration. 

The  first  figure  of  the  engraving  illustratea 
piece  ol  apparatus  which  is  doubtless  better  know 
to  the  school-hoy  than  the  professor.  The  writer' 
attention  was  first  called  to  this  Instrument  by 
profeisor  o(  phyBias  who  ooufiseatsd  it  from 
student  and  used  it  in  a  lecture  as  au  illustratioi 
It  couBiBts  of  a  board  into  which  ore  driven  eight 
which  are  allowed  to  project  diiTeroDl 


The  iostmment  is  tuned  by  driving  the  pius  into  the 

board  more  or  leas.     In  this  eipenmr-' " '- -' 

that  there  mists  a   certain  relalioc 

length  of  the  vihrating  pin  and  the  ^itch  of  the 

a  musical  instrument  formed  of  bars  of  wood 
different  lengths  and  thiokueases.  The  particular 
instrument  here  illustrated  was  made  of  a  piece  of 
a  pine  box  cover  split  up  in  a  haphaiiard  way  and 
tuned  by  shortening  to  increase  the  pitch  und 
reducing  in  thickness  or  notching  at  the  centre  ' 
lower  its  pitch.     The   bars   are  supported  by 


Io  Fig.  3  is  shown  a  modification  of  Savart'. 
wheel,  which  ia  in  reality  no  wheel  at  all,  but  the 
efFacts  secured  are  substantially  the  same.  B} 
drawing  the  edge  of  a  card  slowly  along  thi 
cutting  edge  of  a  fine  saw,  regular  taps  are  pro- 
duced, which  do  not  form  a  muaical  sound  ;  bul 
when  tho  oard  is  drawn  along  quickly,  the  taps  are 
made  with  aufiiciont  frequency  to  produce  a  sound, 
the  pitch  of  which  will  vary,  of  course,  with  the 
rapidity  of  the  movement  of  the  card. 

In  Fig.  4  is  illustrated  an  experiment  with  a  papei 
tnbe,  illustrating  the  closed  and  open  organ  pipe 


_  the  end  of  the  tube  is  struck  smartly  with 

palm  of  the  hand,   if  the  liond  is  allowed  to 

aiu  in  contact  with  the  end  of  the  tube,  the  air 

he  tube  will  be  set  in  ribratlon,  and  a  tone  will 

^iroduoed  which  is  due  to  a  closed  pipe  of  that 

length.    If.  however,  the  houd  is  instantly  removed 

from  tho  tube  after  tha  blow,   two  notes  will  l» 

beard,  one  due  to  the  closed  pipe,  tho  other  to  the 

open  pipe,  and  the  latter  will  be  an  octave  higher 

than  the  Orat. 

In  Fig.  6  is  an  eiparimeut  with  a  viol,  which  ia 
ode  to  answer  as  a  eloaed  pipe,  the  length  of 
which  is  varied  by  pouring  in  water.  By  blowing 
across  tho  mouth  of  tho  rial,  a  sound  will  be  pro - 
iluced  which  varies  in  pitch  with  the  length  of  the 
air  space  above  the  water.  By  closing  the  mijuth 
of  the  viol  more  or  less  by  the  under  lip,  it  is  found 
that  this  also  changes  Uie  pitch :  the  smaller  tho 
opening  of  the  mooth  of  the  vial,  the  lower  the 

In  Fig,  (i  is  shown  a  toy  which  is  interesti 


flfieur 


board,  having  two  holes  near  and  on  opposite  aldei 
of  the  centre,  an  elastic  cord  insetted  in  fliese  holes, 
and  tour  paper  fasteners  or  bright  brass  noils 
inserted  in  the  disc  at  four  points  equally  distant 
from  the  centre  of  the  disc  and  from  eadi  other. 
This  toy  is  nsed  in  the  same  manner  as  tbe  weU- 
known  bu^2.  by  twisting  the  oord  and  drawing 
upon  it.  and  while  the  disc  revolves,  lint  in  one 
direction  and  then  in  the  other,  the  oord  is  mads  to 
ribrate  laterally.  Some  of  the  figures  nhioh  may 
be  produced  in  this  way  are  shown  in  the  engraving. 
These  etfects  are  due  to  persistence  of  riiioa. 

In  Figs.  7  and  H  is  shown  a  simple  device  for 
illustrating  centrifugal  fonje.  Two  bulli-ts  split  to 
the  centre  are  closed  together  upon  the  cuds  of  on 
ordinary  hair- pin,  and  the  latter  ia  suspended  by  a 
small  rubber  bond.  The  baud  ia  twisted  and  than 
allowed  to  untwist,  thus  imparting  a  rapid  rotary 
motion  to  the  hair-pin,  which  causes  the  bullets  to 
fly  out  by  centrifugal  force  aa  shown  in  Fig.  8. 
liie  momentum  acquired  by  the  bullets  daring  the 
untwisting  of  the  rubber  baud  twists  the  band  in 
the  opposite  direction,  so  Ihat  when  it  imtwists 
a^n,  the  apparatus  will  rotate  in  the  opposite 
direction.  This  operation  will  continue  tor  a  con- 
siderable time. 

In  the  appuatuB  shown  in  Fig.  9.  hair-pins  are 
again  pressed  into  eerrice.  One  is  opened  out  at  a 
right  angle,  forming  a  standard  ;  another  is  bent  up 
at  the  ends^  forming  a  double  hook.  The  standaii 
is  inserted  in  a  baseboard  provided  with  a  graduated 
circle.  The  double  hook  is  suspended  from  the 
standard  by  a  short  piece  of  twated  catgut  cord, 
and  in  the  double  hook  is  placed  ■  smallkuitting 
needle  to  serve  us  an  index.  This  forms  a  bygro- 
BGOpe,  which  is  quite  sensitive  to  atmospheric 
moisture.  By  substituting  a  filament  of  silk  or  a 
fine  hair  tor  the  catgut  cord,  the  double  hook  may 
be  used  for  supporting  a  straw  to  show  eleotricu 
attraction  and  repulsion,  a  stick  of  sealing-wax  or 
a  ^asB  rod  being  used  to  produce  the  electricity. 

The  apparatus  illustrated  by  Fig.  10  shows  (he 
elasticity  of  soUds.  Two  pieces  of  "  matched 
stulT"  ore  mitred  together,  as  shown,  to  form  on 
inclined  plans  and  a  guide  for  marbles  uc  lead 
bullets.  A  number  of  marbles  ore  placed  in  the 
groove  in  the  horiiontal  guide,  and  another  morblo 
IS  allowed  to  roll  down  the  inclined  plane.  The 
blow  thus  imparted  to  the  first  of  the  series  of 
marbles  is  transmitted  through  the  entire  series  to 
the  lost,  which  is  thrown  forwanl.  This  octioa  is 
due  to  the  compression  of  the  marbles  by  tha  blow 
and  their  reatitutioa  by  their  own  elasticity  to  their 
original  form.  When  lead  bullets  are  substituted 
for  the  marbles,  the  force  of  the  bk>w  is  expended 
in  pennaneutly  changing  their  form. 


THE    ELECTRO-MAGNET.-I.' 

VMONOST  the  great  inventions  whi^h  have 
originated  in  the  lecture-room  iu  which  we 
re  met  are  two  of  special  interest  to  eleclridaus — 
tho  application  of  gutta-percha  to  the  purpose  ot 
submarme  telegraph  cables  and  the  electro -niagnet. 
This  latter  invention  was  Qrst  publicly  described 
from  tha  vory  platform  on  which  I  stand,  on  May 
■'"■  '    IB2-5,  by  William  Sturgeon,  whose  paper  is  to 

ind  in  the  forty-third  volume  ot  the  Transoo- 

tions  of  the  Sodety  of  Acta.  For  this  invention  we 
may  rightfully  claim  the  very  highest  place.  Elec- 
triral  enrineering,  tha  latest  and  most  vigorous 
offshoot  of  applied  science,  embraces  many  branches. 
Tha  dynamo  for  geaerating  electcii:  cur.enta,  tha 
motor  tor  transforming  their  energy  back  into  work, 
the  arc  lamp,  tbe  electric  bell,  the  tel«phone,  the 


I.,  before  tlie  Boaie^  of 
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TBoent  electro- nrngnetic  mBchiiiery  for  Coal  mining, 
foTthe  wpikration  of  org,  and  many  other  electro- 
DMobuiical  coiitnninng,  come  within  the  purTieir 
of  the  electrical  engineer.  In  every  one  of  theae, 
and  in  muij  more  of  the  luefol  apphcationa  of 
i^wtricity,  the  central  orgnn  ia  an  electro -magnet. 
By  menna  of  thi*  Hmple  nnd  familiar  contrivance— 
aa  iron  core  aurrouuijed  hy  a  copper  wire  coil— 
mechanical  actioua  are  produced  at  will,  at  a 
djilsnce,  under  control,  by  the  agency  of  electric 
cunenta.  Thsae  mechanical  actiona  are  Imonm  to 
TBTy  with  the  maea,  fomi.  and  quility  ol  the  iron 
core,  the  quantity  ajid  diB]io»itw>n  of  the  copper 

current  circulating  around  it,  the  form,  quality, 
and  diefonee  of  the  iron  armature  upon  which  it 
acta.  But  the  laws  which  fjovem  the  mechanical 
Action  in  relation  to  theae  vnrioua  maltera  are  hy  nu 
meona  well  known,  and,  indeed.  icTeral  of  them 
have  long  been  a  matter  of  diapute.  Gradually, 
howorer,  that  which  hna  been  vague  and  indeter- 
minate becomes  dear  and  precise.  The  laws  of  the 
«teadf  circulation  of  electric  currenta^  at  one  time 
idloijother  obscure,  were  cleared  up  by  the  diacovery 


eitonsioQ  to  slteniating,  or,  aa  they  are  aometimes 
called,  undulatoiy  currenta.  All  thia  waa  purely 
electric  woih.  But  the  law  of  the  electro -magnet 
waa  atill  utidiaoovered ;  tlie  magnetic  part  of  the 
problem  waa  atill  buried  in  Dbacurity. 

Qradually,  however,  new  light  daiWoed.  It 
became  cuttumory,  in  spite  of  the  mattaematicuma, 
to  regard  the  magnetiam  of  a  magnet  aa  something 
that  traverses  or  circolatea  aronnd  a  definite  path, 
Sowing  more  freely  through  such  substances  as  iron 
than  through  other  relatively  non-magnetic  m&te- 
tioli.  Anajngiea  between  the  flow  of  etectrlcity  in 
.an  eloctriciUlv- conducting  circuit,  and  the  passage 
of  magnetic  lineaof  force  through  oircuita  posseasinR 
magnetic  conductivity,  forced  themselvea  upon  the 
tniuda  of  experimenters,  and  compelled  a  mode  of 
thought  quite  otiier  tlian  the  pcevionaly  accepted. 
So  far  hack  aa  iSil,  Gumming  experimented  on 
■nagnetic  ciiuductitity.  The  idea  of  a  magnetic 
circuilwa.1  more  orleaafamiUar  to  Ritchie,  Sturgeon. 
Cove,  Dub,  and  De  La  Kive,  the  laat-named  of 
whomexplicitlTuaeathe  phrase,  "  a  closed  magnetic 
circuit."  Joule  found  the  maximum  power  of  an 
electro -magnet  to  be  proportionat  to  "the  least 
•ectioual  area  of  the  entire  maguetic  oircoit,"  and 
he  oonaideretJ  the  resistance  to  induction  aa  propor- 
tional to  the  length  of  the  maguetic  circuit.  Indeed, 
there  are  to  he  found  acattsred  in  Joule's  writings 

aentencea,  which,  if  ccllected  together,  constitute 
e.  very  full  Btaloment  of  the  whale  matter.  Faraday 
<»naidered  that  he  bad  proved  that  each  dema^etic 
line  of  force  conilitutea  a  cloaed  cncve;  that  the 
path  of  these  cloaed  cureea  depended  on  the  magnetic 
conductivity  of  tlie  masses  disposed  in  proximity ; 
that  tbs  hnea  of  magnetic  force  were  stricOy 
aaalogoui  to  the  linea  of  electric  flow  in  an  electric 
eircnit.  Be  spoke  of  a  magnet  aurrounded  by  air 
being  tike  unto  a  voltaic  battery  immersed  in  water 
or  other  electrolyte.  Ue  even  aaw  the  eiiatence  of 
K  power,  anologoBs  to  that  of  electro -motive  force 
in  electno  circuits,  though  the  name,  "tnigaoto- 
motive  force."  is  of  more  recant  origin.  The  notion 
of  magnetic  conductivity  is  to  be  found  in  Maxwell's 
gnat  treatise  (vol.  II.  p.  SI),  but  ia  only  briefly 
mentioned, 

lo  recent  yean  the  notion  of  the  maguetic  cjrcoit 
baa  been  vigorously  taken  up  by  the  deaignera  of 
dyuama-maahines,  who,  indeed,  base  the  calcula- 
tion of  their  deaigna  upon  thia  all-important 
principle.  Having  tJiis,  they  need  no  laws  of 
inverse  aquarea  of  iUitances,  no  magnetic  momenta, 
none  of  the  eUborate  eipreasions  for  surface  dis- 
tribution of  mFignetiam,  none  of  the  ancient  para- 
phernalia of  the  last  century.  The  simple  law  of 
the  magnetic  circuit  and  a  Ituowledge  of  the  pro- 

Cties  of  iron  are  practically  alt  they  need.    About 
r  years  ag'i  much  wna  done  by  Mr.  Giabart  Kapp 


macbinea,  which  previoualy  had  been  a  matter  of 
empirical  practice.  To  thia  and  the  foimuiio  of 
Prof.  Forbes  for  calculating  magnetic  leakage,  and 
the  researches  of  Profa.  Aycton  and  Ferry  on 
toagnetic  abuuts,  contributed  a  not  unimportant 
ahara.  Aa  tlie  reault  of  the  advances  made  at  that 
time,  the  subject  of  dynnmo  deaign  was  reduced  to 

It  is  the  aim  and  object  of  the  present  coorw  of 
leoturei  lo  aliow  how  the  aame  cousiderationa  which 
bsvo  been  applied  with  such  great  succeat  to  the 
subject  of  U<e  dusiga  ol  dynamo- electric  macliiuea 
nay  be  applied  tu  the  atudy  of  Uie  electro- magnet. 
Hlstorioal  Sketch. 

needle  was  djfcivere'd  by  Oersted  in  1820.  Thia 
flrat  announci-meiit  of  the  poaaossion  of  msgnetic 
pTopertiea  by  an  electric  current  was  followed 
:Q)eedi]j  by  the  researches  of  imptae,  Aritgo,  Biivy, 


luuiuuuig  j,ye  la  ivivB  s  uoatmg  oatLery  xuu  cuu 
Sohwaiggar'a  multipUer,  Cumming'a  galvanometer 
Faraday  a  apparatus  for  rotation  of  a  pennsneiii 
magnet.  Marsh's  vibrating  pendulum,  and  Barlow'f 


lagnet,  Matsh'Bvibratingpondul>.._, 

rotating  star-wheel.    But  it  wai  not  unii! 
the    elBCtro-msgnet    was    invented.      Dn   _ 
;_j__i   ,.   ,^..>  iinded  with  temporary  coils  of 


rothei 


Eiperi 


meeting,  and  had  shown  that  the  flow  of 
around  uie  coil  ouuld  confer  maguetic  power  upon 
the  atoel  needlea.  But  from  thia  experiment  it  wis 
a  grand  step  forward  to  the  discovery  tbnt  a  core 
of  soft  iron,  surrounded  by  its  own  appropriate  coil 
of  copper,  could  be  made  to  act  not  only  as  n 
powerful  magnet,  hut  aa  a  magnet  whose  power 
could  be  tum«l  on  oioffnt  will,  could  be  augmented 
to  any  desired  degree,  and  could  be  set  into  action 


and  controlled  f  r 


2, — Sturgeon's  First  EInctro-Uagnct. 


The  electro- magnet,  in  the  form  which  can  first 
claim  recognition  for  these  quolitiea,  vraa  devised 
by  William  Sturgeon,  and  is  described  hy  him  in  the 
paper  which  he  contributed  to  the  *^  rroceedinga  " 
of  the  Society  of  Arts  in  IS2o,  acoompanying  a  a  et 
-  {  improved  apparatus  for  electro -magnetic  eiperi- 
lents.  The  Society  of  Arts  reworded  Sturgeon's 
ibouia  by  awarding  him  the  ailver  medal  of  the 
iiciety  and  a  premium  of  thirty  guineas.  Amongst 
this  Bet  of  apparatus  ore  two  electro -magnets,  one 


Fio.  3.— Sturgeou'a  Straight  Bar  Electro- magnet. 


diameter,  varnished  over  and  then  coiled 

..  jingle  left-hailded  apiral  of  atont  uncovered 

caliper  wire  of  IHtuma.  Thia  coil  was  found  appro- 
priate to  the  particular  battery  which  Sturgeon 
proferred—naroaly,  a  single  c«l!  containing  a 
npirally  enrolled  pair  of  line  and  cop^  plates  of 
large  area  (about  IDO  square  inches)  immersed  in 
acid;  which  cell,  having  amall  internal  reaiatance, 
would  yield  a  large  quantity  of  current  when  con- 
nected to  a  circuit  of  amall  reaiatance.  The  ends  ol 
the  copper  wire  were  brought  out  sideways  and  bent 
down  so  as  lo  dip  into  two  deep  connecting  cops, 
marked  Z  and  C,  fixed  upon  a  wooden  stand. 
Tbo?e  caps,  which  were  of  wood,  served  as  aupporis 
■  ■  lid  up  the  electro -magnet,  and  having  mercury 
em  aerved  alao  lo  make,  good  electrii-al  con- 
on.  In  Fig.  i  the  magnet  is  seen  aidewaya, 
flujiportiog  a  bar  of  iron,  y,    Tbt  circuit  wu»  com- 


pleted to  the  battery  through  a  connecting  wire,  i, 
which  could  he  lifted  out  of  the  cup  Z.  so  breakiiig 
circuit  when  desired,  and  allowing  the  wo^htto 
drop.    Sturgeon  added  in  hia  explanatory  reois^ 


rod  aa  a  ngbt-handed  screw  instead  of  a  left- 
handed  one,  or,  more  simply,  by  reversing  lbs 
connections  with  the  battery,  by  caniing  the  wire 
that  dips  into  the  Z  cup  to  dip  mto  the  C  cup,  sad 
-' '       Thia  electro-magnet    waa  capable  d 


upportiug  SI 
Fig.  S  sbo 


■'ig.  'i  shows  ajiother  a 

same    stand.       This     arrs_„ 

magnetism  to  hardened  steel  bars  as  soon  as  they 
are  put  in,  and  renders  soft  iron  witbio  it  mspiBtu: 
iluring  the  time  of  action ;  it  only  differs  from 
FigsTl  and  2  in  being  straight,  and  thereby  aUowi 
the  aleel  or  iron  hsra  to  slide  in  and  out. 

For  thia  piece  of  anparatua  and  other  adjondi 
accompanying  it,  all  of  which  ore  described  m  llis 
Sodetj'a  ■"Transactions"  (or  18'25.  StnreBon,  ss 
already  atat«d,  wu  awarded  the  Sodety  i  nlvar 
medal  and  a  premium  of  thiriy  goineiu.  Tlw 
apparatus  vros  deposited  in  the  museum  of  th* 
Society,  which  therefore  might  be  supposed  to  be 
the  proud  poaseasor  of  the  flrst  electro -magnet  erw 
constructed.  Alas!  forthe  vanity  of  human  aSain, 
the  Society's  museum  of  anpamtus  has  longieai 
dispersed,  thia  pricaleaa  reliu  having  been  either 
made  over  to  the  now  defunct  Patent  OlHn 
Musenm,  or  otherwise  lost  sight  of. 

1  Brat  electro. I 
weighing  about  Toz.,  was 

91b.,  or  about  20  times  in  owm  heibui.  m.  lu. 
time  it  waa  considered  a  truly  remarkabljr  parfom- 
ttoce.  Ita  aiogle  layer  of  atout  copper  wire  waawtll 
adapted>to  the  battery  employed,  a  sing)*  odltrf 
Sturgeon's  own  particular  oouatraction,  haring  ft 
surface  of  130  aq.  inchea,  and  therefore  otsMll 
internal  resistance.  Subsequently,  in  the  handsel 
Joule,  the  same  electrn-mignet  auatainod  a  load  ol 
.Wlb.,  or  about  114  times  its  own  weight. 

Sturgeon's  farther  work  during  the  next  lima 
yeara  ia  best  deicribed  in  hia  own  words:— "B 
does  not  appear  that  any  very  extenaive  experi- 
ments were  attempted  to  improve  the  lifting  ponr 
of  electro -magnets  Jtum  the  time  that  my  experi- 
ments were  publiebed  in  the  ' TrannurtioDi  (dOs 
Society  of  Arte,  &c.,'  for  ISia,  tfll  the  Uttorfnl 
of  13-^8.     Mr.   Walkiaa,  philoaophioal  liubnimri 
maker,  Charing-crosa,  had,  however,  nuule  thNi 
of  much  hirger  size  than  any  which  I  had  anfdond, 
but  I  am  not  aware  to  what  extent  he  punuedlhl 
experiment.      In    the    year    1S28,   Prof.  Hall,  (f 
Utrecht,  being  on  a  visit  to  L'indon,  purohaaed  (t     ■ 
Mr.  Watkina  an   electro- magnet  weighing  abonl    1 
olb.— at  that  time,  I  beUeve,  the  largest  which  hid    i 
beenmade.    It  was  of  round  iron,  about  lis.  is    i 
diameter,  and  furaiahed  with  a  single  copper  win    i 
tniated  round  it  Hi  tiines.    ^Vheu  this  magnet  wsl    J, 
excited  by  a  targe  galvanic  surfaca,  it  supported     1 
abont751b.  Prof.  Moll  sfterwardapr^aredauolliBt    i 
electro-magnet,  which,  when  bent,  was  I2):in.  higk, 
2iin.  m  diameter,  and  weighed  about  3<llb. :  pre- 
pared like  the  former  with  a  single  spiral  coodnetiag' 
wire.    With  an  acting  galvanic  surface  o(  11  so. 
feet,  this  magnet  would  support  Isllb.,  bat  wonB 
not  lift  an  anvil  which  weiglied  SOOlb." 
(To   it  cinliaiied.) 


IMPEOTED    WAVE    APPAZATTTS. 

THE  apparatus  ahown    in  the  cut*  waa  mads 
several  years  ago  for  the  purpose  of  demon- 
atrating  to  my  dossses  the  formation  of  the  compoonl 


irves  representing  the  corolnnatiOD  oftwnrimpli 
lund  waves.  It  has  answered  its  purpose  so  Wa 
lat  a  brief  docription  may  be  of  interest. 
The  apparatus  oonsists  of  a  frame  of  whitewwi 
oldiiig  some  2711  ebuny  stripa  whoee  tops  s« 
■immedto  a  (InuBoidal  form[Fig.  I).  Theplii| 
re  llmm.  wide,  about  Inim.  thick,  and  23ta31ai 
mg.  They  are  supported  on  a  straight  adgaviO' 
jeclins  .?mm.  from  the  back  of  the  fiume.  Ilis 
aimple  waves  having  a  wave  length  of  3Gom.,  U 
an  ampUtude  of  4i-m.  are  repreaentad,  ""-^ 
white  lines     """"    "  "  "  ~~-'  i— -..i 


9s  mark  oS  Uie  aingU  wave  loigthi,  klh 
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drawa  on  tha  itripi  puTAtLel  to  the  edge  on  which 
icr  re*t,  and  cba  "  foadameatal "  is  leuroduced  in 
la  paisUd  cuTTB  drawn  ou  tha  fiont  board  at  tha 

Wave  forms  cut  out  of  thin  bourd  uta  be  intro- 
iced  b«1<jw  the  strips  (a  a,  Fig.  2),  through  a  iiUt 


HMimkn 


Fia,  2. 

I  Ute  nda  of  the  frame,  and  rsiiecl  by  a  aimpTt 
TUigameot  at  the  hack  to  u  hoiRht  which  if 
iffli&ent  to  lift  the  atripa  frora  thair  auppartiug 
Ige.  Thia  doae,  the  topB  of  tha  atrips  uiumo  tliF 
on  of  the  HimtrinalioD  curve,  while  tha  white  line 
1  the  atrip]  reproduces  the  linuaoid  on  which  thej 
■L  As  Uia  footliuaaDtal  ia  ihowii  on  tho  front 
Wrd,  one  con  compare  at  teinare  tbe  componeot 
im  and  their  reaiiltant.  The  coaiiderable  wave 
ogth  and  ampUtude  of  the  fuitdamciitalB  ai  well  ni 
latfaiDDesaof  the  ebony  itripa  tender  tho  eombinii- 

Ddamental  are  given,  it  is  poaaihlo  to  produce  t 
nsidate  period  ot  the  cnrve  rnprosentlDg  th> 
Mrnl  of  the  touTth  [3:4],  and  cQe  or  more  periods 
<all  Interrali  ezpreased  by  ainipler  rafiog.  The 
Act  of  djffareuee  ot  phaao  ia  readily  demoaitraled, 
ilAaigbt  line  repnnenting  the  "  uterference  "  of 
in  dementaiy  tone*  of  the  arLma  pitch  and 
stnntjr  being  iharpl;  produced.— J.  T.  StOdhIbI, 
in  Aaitrietin  jBurnal  of  Mcnre. 


USEFUL    A5D    SCIEHTIFIC   VOTES. 


Tracing  Paper.— It  is  stutad  that  the  Auatria 
bdioaraphie  bureau  adopta  the  following  metht 
n  m^iog  paper  tcaoepu'ent  for  copying  drawing) 
Tl»  aheet  ot  papac  being  placed  over  the  drawing 
k  1m  copied,  It  ia  lightly  rubbed  with  a.  ball  of 
Kttsa  (atumted  with  pure  benzine.  The  tracing 
Witben  be  readily  made,  owing  to  the  resulting 
kBiparency,  and  the  benzine,  on  oraporatiug, 
haras  the  paper  opaqne  aa  before,  and  without 
■r  tnce  of  Ddonr.  Anolate  pnrily  ot  Ihe  beuiine, 
bwerar,  most  be  inaiated  upon  to  eecure  good 

Tin  Alnmlnlam  Alloy.— A   useful   alloy  of 
dnunium  and  tin  hasbceu  made  by  U.  Bouibouze 
ilftiisiiig  together  too  parti  of  the  ronnac  with  10 
ptaot  the  latter.    This  alloy  is  paler  than  ali 
d«B,  and  has  a  apaciflc  gravity  ot  iS-i,  that 
(aUttJe  heavier  than  the  pure  metal,  but  not 


Ituked  by  the  several  reaj^nti 
ad  it  oan  also  be  woTl:ed  more  readily.  Auothi 
Mat  advantaxe  la  that  it  can  be  aoldeied  aa  easily 
•  ttsoia,  without  further  preliminary  preparatior- 

r>TIL  lately  ootton  wute  baa  been  ctoaned  fr> 
b  d  atid  r«-n*ed,  the  greaaa  biding  considered 
■liB  and  thrown  away.  It  baa,  hDwever.  been 
^d,  socordiDg  to  the  Pupir-ndtri'  Cirmlar.  that 
M  Cil  thai  dntroyed  cao  be  made,  after  very 
nie  treatment,  to  yield  first-chus  printing  ink, 
M  it  haa  been  aacenained  that  one  ton  at  this 
Md  WBile  yitlda  about  M  cwt.  of  oil,  from  which 
Aot  aa  improved  quali^  and  a  reduced  price  '~ 
KBotaetured.  The  refuse  ootlon  ia  plaMd  in  iteai 
tamben,  and  a  soIutioD  of  bisulpWo  of  carboi 
a  bsiug  pumped  into  reaaelB,  disaugagea  the  o. 
al  greaae,  and  after  traversing  several  heated 
i^ien  tha  grease  i>  sdod  converted  into  the  Tiirniah 
Om  which  printing  ink  is  made. 

Oompoaicion  of  Anolent  Paper.— Dr.  Jalius 
'tt^aer.  who  haa  made  a  microscopical  eiaoiina- 
■  of  the  paper  Inim  El-Faijaune,  preserved  in 
«  Anitrioji  Museum  at  Vienaa,  in  tlie  colleolion 
>nrn  m  "  I'apyros  Enhoraog  Kainer,"  urges 
■t  linen  rat^  were  UMd  so  far  back  aa  in  the 
h  and  UCh  centuries.  The  lihre  is  chiefly  linen : 
t  there  are  also  traces  of  cotton,  hemp,  aad 
ifaal  fibres  present.  The  manafactura  of  paper 
Kef  ragi  ia,  therefore,  be  contend',  an  Enitem 
4  aot  a  Clerman  or  an  Ilnliaa  invention,  as  has 
ttsla beeniBppaaed.  Out  of  uJU  Oriental  and 
SMam  qiaoisMDa,  not  asingleoue  wasa  raw  cotton 
W-  All  thoaa  that  were  eiamiaed  had  Ukawise 
MI  day  ed  like  modem  papers.  The  material  used 
'  thia  purpoes  was  atarch  paste,  manufiictureil 
*m  wheat,  ud  in  aoma  oaaai  buckwheat.  It 
fata  that  animal  aabatancea  ware  not  employed 
r  Oajiag  bdcmtbeliUt  or  iSOi  eaamtr. 


SCIENTIPIO    NEWS. 


^pHOSE  of  our  roadera  who  are  intorestei!  ii 
X  astronomical  Bpectroreony  may  like  t 
know  that  in  Vol.  XLVIII.  of  the  r^-oaidlng 
of  the  lioyul  Society  there  are  sevurul  con 
caliooa  from  Dr.  and  Mrs.  Iluggins  i 
s^ieCtni  of  thu  Urion  nebula,  and  of  ijiiiua, 

Smsll  planet  290,  discovered  by  Pr.  Piiliaii,  of 
Vienn.i,  on  August  3  List  year,  haa  been  named 

D'Arrcst's  comet  haa  not  been  re -discovered, 
although  searched  for  at  suvBral  observatories,  in 
soma  with  tokscopes  of  the  larBor  apertures — 

B-e-i  ■^i  

CiiinplH  StiuliH  lor  Sept.  \S  contain  n.  note  by 
Prof.  Tucchini  on  the  distribution  iu  ktitudu  of 
eoLir  phenomena  observed  by  him  this  year  up 
to  Juno.  In  the  second  qunrter  ot  tho  yoiT  he 
observed  prominenciu  jieiti  the  poles,  and  the 
number  of  groups  ot  spots  indicates,  be  thinks, 
that  the  iniaiinuia  period  h:ia  prissed. 

The  Bsmo  numtier  of  the  C-'mplti  SwJ'u  Kon- 
tuins  Prof,  Deozn'a  account  of  tho  observations 
made  in  Italy  during  a  tow  da«i  in  August  at 
thirty  stations  for  meteors.  The  number  of 
luminous  moloora  was  greater,  it  appears,  than  in 
precodine  years;  tho  "ahower"  is  later,  and 
now  begins  on  Aug.  11th;  the  radiant  of  the 
prindpai  ahower  is,  aa  liefore,  between  Perseus 
and  <JiuBloiH.'Jfi ;  but  other  radiants  were  also 
noted,  eapecinlly  in  Ursa  Kliijor  and  U.  Minor, 
aa  well  as  in  Cygnai  and  Andromeda. 

The  death  is  announced  of  Dr.  Erneat  ILirdy 


the  cilnicul  work  nt  the  Amdemy  of  Jledicino, 
P^iris,  and  of  the  laboratory  of  Ihe  ilotal  Dieu. 
and  a  member  ot  what  may  be  termed  tho  Sani- 
tary Council  of  the  Department  ot  the  Seine. 

The  Iron  and  Steel  Inatitute,  whoso  visit  to 
tho  Uniuid  i^tates  ia  considered  aa  rather  more  of 
a  "holiday"  thun  a  business  or  acientiflc  meet- 
ing, will  nevertheleaa  derive  much  benefit  from 
the  trip,  for  the  principal  American  ironworks 
will  bo  ™ited,  and  several  important  piiiiers 
were  road,  notably  tbosH  on  "  Explosions  from 
Unknown  Ciuses,"  by  Mr.   J.  C.   BaTlea,  and 

I    fni.    fiiTtliKF    ^fpf-iln  "     111'    Tkfr 


enl  mMlin;  held  in  Glasgr 
ifv  of  the  Lord  Provoat,  a  n 
adopted  Jeclaring  it  to  be  eipeilient  that  a 
chair  for  the  toficMng  of  political  economy  should 
he  founded  and  endowed  in  tha  University  of 
Glasgow  as  a  fitting  memorial  to  Adam  Smith 
and  of  hia  connection  with  the  University,  and 
Bupplying  an    important  requirement   in  a 

immercial  and  industrial  community. 

Lord  Derby  distributed  the  priieaat  tho  Liver- 
pool School  of  Science,  and,  addressing  the 
atudenta,  dwelt  upon  the  pleasure  to  be  derived 
from  the  atudy  of  ueieDca,  and  observed  that, 
nlthongh  he  had  known  many  men,  he  believed 
the  happiest  Uvea  were  thoae  which  had  been 
devoted  to  science. 

A  self-recording  anemometer,  a  rain-gauge, 
and  sunahine  recorder  have  been  erected  by  the 
liRperiul  Msritime  Customs  at  tha  South  Cape 
Station,  Komosa.  Among  the  investigations  in 
progreas  are  tho  collection  of  information  respect- 
lug  typhoons  from  tho  loga  of  mcn-oi-war 
Bbtlionod  ia  those  sens,  and  an  invcatigation  of 
the  climnto  of  Hong  Kong  from  Bve  years' 
oliaorvutiona  ;  thia  latter  work  is  nearly  ready 
for  presa.  Oa  Slay  29th  and  30th,  IIJSO,  tho 
colony  was  viaited  by  thunderstorms  of  unuaun! 
diimtion  ;  aboi-o  j'2-om.  of  rain  fell  in  twenty,  tour 
hours,  C'lusing  Doods  and  aerious  damjige  to 
property. 

Telephonic    ommunication    wna    practically 
opened   up  last  Monday  by  the  Xutiunal  Tele- 
phonic Company,  Iiiinitcd,  between  Li'ndun  and 
itiiinchegter  (a  dist;inca  of    ^OS  milei>),   and   is 
'   '  Lg  eontiauod  further  north.     The  line  ia  not 
e  raidy  fur  uae  by  the  general  public ;  hut  it 
placed  on  Monday  at  the  diaposnl  ot  tho 
Mnnchester  Field  Natiirulisls'  Society.     A  com- 
piuiy  of  fifty  gontlomari,  presided  over  by  31r. 
Alderman  W.  II.  B^kiloy  (in  the  alisenm  of  the 
nayor},   and  including   m.-my  memhcra  of   tho 
corporation,  wua  jiroacnt  at  the  Miinchcslor  oHllb  , 
of  the  Telephone  Company  ;  and  a  lively  discus-  ^ 
to(i^placcaatl]oe£fji.'tof  tOB-nfogon^mal ' 


and  vogotabte  orginisma,  lietweou  Dr.  Baily.  ot 
Owens  College,  and  Mr.  Ogleaby  (Uancheat«r), 
and  Colonel  AlaclienKio.  auperinteadont  of  Kiiping 
Forest,  Dr.  Churlea  Roberta,  I'rof.  Ii.  Meldola, 
F-ILS.,  and  Mr.  Philip  llartog,  at  the  London 
oibces,  Oxford -court.  Can  non-street.  It  wa» 
proposed  to  take  moHsnres  to  make  a  aystematio 
examination  of  the  composition  at  the  atmosplieie, 
which,  both  in  I^ondon  and  in  Manchester,  a 
hvcomirg  more  and  moro  uniit  to  support  plant 
life.  Tha  Berliner  transmitter  and  the  Dell 
receiver  wore  used ;  and  the  voices  of  the  Uan- 
chester  membi^ra  were  heard  'luite  distinctly  in 
London,  and  were  easily  rocogniaablc.  After 
tho  formal  proceedings  were  over,  the  Iiondon 
office  was  connected  with  the  Princefa's  Theatre, 
Manchester,  and  the  Manchester  ofiica  with  the 
S:ivoy  Theatre,  London.  Owing  to  tho  use  ot 
mptoto  metallic  cir:nils.  a  conversation  can 
w  be  carried  on  belivoen  Loudon  and  Man- 
cheater  wilhoat  any  diaturbing  noises. 

^VB  hive  taken  an  opportunity  to  inspect  the 
"electric  Bath  chair,"  driven  Tiy  a  Vuughan- 
Sherrin  motor,  and  shall  soon,  we  bopp,  be  in  a 

r'tion  to  give  more  particuloTB.  It  is  driven 
a  couple  of  bottorics,  weiRhing-  about  iSlb. 
each,  and  the  motor,  a  modiHod  Urumma.  w^gha 
about  4filb.  too.  That  drives  a  small  pinion,  and 
the  chain  works  on  a  large  wheel  inride  tha 
ricyde  wheel,  mui:h  in  the  samo  manner  aa  in 
'rota.  Ayrion  and  I'orry's  eleiitric  tricycle, 
'hich  we  illuatruted  in  N'o.  923.  The  Vaugban- 
Sherrin  motor  can  be  soon  nt  18,  Eagle  Wharf- 
road,  as  applied  to  a  Bath  chuir  trii^ycle,  and  to  a 
boat  and  a  launch  on  the  canal  which  adjoina 
the  works  The  battery  is  of  the  lino-carbon 
type,  and,  with  the  special  solution,  ia  said  to  be 
'ery  efficient. 

Mr.  Edison  must  snrely  pray  to  be  saved  from 
lia  "  friends."  The  latest  statement  about  him 
s  that  ho  ia  endeavouring  to  citch  and  record 
he  sounds  made  in  the  sun's  photosphere  by 
solar  spots  by  meona  of  a  "masa  of  iron  ore  it 
mile  long,  standing  perpendicular,  and  extend- 
ing into  the  bowels  of  the  earth  to  groit  but  un- 
known depths,  said  to  contain  aeveral  hundred 
million  tons  of  ntignetic  material."  Mr.  Ediaoo 
ia  reported  to  be  erecting  tclcgriph  poles  on  oacli 
aide  of  the  "  Ogden  ore  hill,"  on  which  he  it 
coiling  an  insulated  wire,  the  two  ends  ot  which 
will  be  connected  to  tho  "receiving  telephone." 

Several  deaths  from  electricity  have  i«cently 
been  roporteii  from.  America.  Bho»ing  that  there 
't  either  carelessness  (tho  contempt  which  comea 
it  familiarity)  or  an  entire  absence  of  safeguards. 
There  is  no  doubt   that    tho  current   can  kill 

Here  is  a  note  whiuh  will  amuan  th»  Tonic- 
d-t'a  people:— "A  new  aj-atem  of  musical 
has  been  submitted  by  tha  Academi 


des  S 


aidaml 


Dof  tl 


Auadcmie  des  Beaux  Arts.  It  will  replace  by  27 
chunicters  the  303  symbolii  now  employed  to 
rcproflcnt  tho  seven  notes  of  tho  gamut  in  the 

van  keys." 

The  Cil;/  af  -Veifl  V«rk  and  the  Teulonie,  in 
their  last  eastward  trip  ma>lo  practically  a  dead 
heat,  but  the  latter  haa  tho  udvantige,  a»  her 
ivas  a  little  longer.  This  will  create  lome 
shipbuilding  circles,  as  tho  TtutonU  haa 
the  em^er  engine  power,  but  Qner  lines. 


a  tested  with  a  1 
■nthor 


Armour   Plates. —The  results  ot  the  armour* 

plate  competition  J  uat  decided  in  America  are  very 
prising.    The  CammfiU  oompauud  plate  ia  aaid 
have  been  destroyed  by  being  fired  at  by  a  6-in. 
a.    The  plate  woa  tlllin.     A  Frencli  nickel  steel 
,te,  containing  3)  per  cant,  of  nickel,  ia  said  to 
re  resiated  marrelluualy.     T/'util   further  detaila 
I  to  hand  tha  failure  of  the  compouad  plate  will 
have  to  remain  a  mystery,  as  a  plate  of  similar  thick- 
■"-  a  liJ-in.  gun  ou  the    X-.HU  by 
BB  gave  astonishiagly  good  reaolta, 
ui  nail  over  beau  attainad  by  any  Fr  mch 
firm,  ao  that  the  tadure  now  reported 
„    ._.    -lore  sntiirising.     The   tests    have   bean 
continued   with    the  Riu.  gun,  flnug  a  21111b.  pro- 
■  ictile.    The  results  Beem  lo  prove  tho  superiority 
A  the  slaal  plates.    The  shell  cracked  the  CroiM  .[ 
all-steel   plate,  the  projectile    b«tug  broken    iu'o 
"irso  pieces;    that    the  projar;tile  penatnited  the 
ickel-stoel  plate,  which  remaiued  intact,  the  pro- 
jectile remaining  in  the  hole;  and  that  theUammell 
compound  plate  was  smashed,  alm<iat  the  whole  ot 
ita  ^u.  steel  plating  baing  carried  away  from  the 
Iron  badciiiK,  the  projectile  going  through  the  iron 
backing  and  t)ie  oak  supports,  ami  then  through 
I2ft.  of  moulded  earth  behind.      Tli^e  taata  vnll 
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u  ttwM  ha  kMhusI  Id  Uu  Xonot  o 

kxto,  S3t.  SlnHd,  W.O. 

^af^ffloi  Ordtri  to  At  mad*  fmi/a^  I 


^-,  _„ — ,  -  jt  •TetrboJy  flo«. 

■nd  jtL  to  kscp  ft  iilittt«  wilh  thla  litUs  pICtBOH  af  hii, 
-wfll  QKiaert&ke  ta  write  tho  irhola  bod;  of  bhyoicka,  a  tIop 
're  UuzrorigiiuL*' 


SaiB»OE  ANB  STDLTILOaUBWOB  — 
PABKaaR3I-3  LoaABITHUS-OF  A 
OONFIDItia  NATUAB  —  UIS3  B. 
BBOVN'S  WOBK3-A»ATBCa-S  OB- 
SBBVAT0B7—  SELBNITB  —  BARLOW 
IiBNS  ~  8APIENTIA  VINO  OBUK- 
BBATUH-THT  ANOTHBB  ASTBONO- 
KICAI.  SOCIETY  — THE  SPBCTBOflT 
OF  42  BE  OBTONia-LOOAI.  (?)  I.UNAB 
ATM03PHEBB  —  THS  SECTIONAL 
WOBK  OF  THB  B.&.S.-ATUOSPHEBB, 
BIHBB,  OB  BITHEBP-BPHBSIEBI3 
OF  JUPITEB-a  BED  SPOT— DUBA- 
TION  OF  DAT  AT  TWO  STATIONS  IN 
NOBTH  LATITUDE— MOONS  ATMO 
SPHSaS  —  WIKTEB  HEALTH  BE- 
SOBTS— THE  SPEOTBOSCOPE. 
[31651.]— TnK  BslrBct  frota  Mr.  Gladstone's  lot 
tortoSirH.S.  Ball  in  your  ■■.SciBQtiflc  Nawa"  oi 
p.  79,  (umiBhes  yet  aoothcr  eismple  of  tha  tnanne 
ID  which  the  ex-Prime  Minister  raakea  wiaiiy  ver 
bi«^  do  duty  (or  idaaa.  Who  told  tho  member  for 
Edmbiirghgliiie  that  "our  moon  di>es  not  cevolTi 
(rotkte  i"}  upon  ita  aiie"  'f  Assuredly  not  the  AatrO' 
nomei  Iloyal  for  Iralaad.  What  is  tbore  peculiar  ir 
the  deKriptioD  of  circular  orbite  by  the  satelliteg  oi 
Uranus':  Jupiter's  taooas  do  prectaalr  ttia  sami 
thing.  TAi  peculiarity  iu  tha  Uranian  aystata  is  thi 
latrogroda  paths  of  tha  aatellites.  And,  onco  more 
it  is  only  Phabua  that  appears  to  the  iohalntaati  <r 
Mors  (if  any)  to  "  travel  cost wirda."     Deimoa: 


_  the  Isle  of  Shoppey,  where  they  are  (or  wars) 
prettT  pleatif  ul. 

"  \V.  H.  8."  (query  72130,  p.  W))  had  battflr  Irjok 
throngh  the  ImhA  volumes  of  The  E-iaLiaa 
MgCKa^IiT,  where  he  will  Hud  the  Barlow  lana 
bod  oret  and  oier  again.     To  aay  notbiag  of 

rous   other   correspsudanta,  I  lioow  that  I 

Ewsalf  have  from  time  to  time  gi^n  a  dcacripti 

if,  or  referred  to.  it;  baginaing  V ""' 

Vol.  XXXI.  p.  100.  audSniehing 
Vol.  XLIX.  p.  413.     Bythoway,aaaniiiaaacoriuni 
- '  '.he  theory  of  this  lens  will  ba  found  oa  p.  10}  of 
volume  last  maDtioiiad. 

t  would  be  amuaing.  were  it  daitituta  of   the 

neot  nf  the  pitiable,  to  study  the  progress  of  Sir 

lars  Vine,  who,  in  the  raUof  aglocifinl  bagman, 

ii  travelling  round  the  world  to  cadge  tor  tha  Imperial 

lastitute.      Tha  atory  of   the  arts  and  devices  by 

'  ch   it  was  sought   to   promote   that   preaioua 

mpton   job  in  tliis  country  is  trite  enough.    I 

assuredly  apeak  from  my  own  peraonal  experi- 

; :    for,  occupying  as  I  do  an  utficial  positioa, 

entreaty  and  eipoftiilation  were  alike  employed  in 

'-  '-  'oduce  ma  to  become  Chairman  of  a  local 

tee  to  soud  the  hat  round  for  this  spon- 

(?)  outburst  of  loyalty,  while  I  remember 

at  tha  time  to  have  luentionBd  m  these  columns  the 

disgraceful  docking  uf   wretched  Tommy  Atkins's 

,  that  the  devotion  of  tha  army  to  the— well, 

IS  say.  South  Kensington  ring,  might  ba  made 

ipicuouaty  manifest.     But  creduloug  idiot  that 

John  Bl411  is,  there  are  limits  evau  to  his  folly  ;  and 

when  all  the  nioney  that  could  ba  wheedled  out  of 


r,  although,  of  <x 


Le  west  to  them,  like 


very  alowly.     I  cannot  and  will  n 
Ur.  Qladatono  bad  really  read  at 


laat  latter   (StSIB)   on  p.   lU).     In  his  oiighut 

■■--•"-  ha  diatioctly  alleged  that  so  perfaot 

]  in  the  Crookea  tuhss  thatnolig^t 
•  Ihrm-ih  tbeia.  Now!  wonldappatl 
tl  reader  whether,  taken  in  counao* 
tion  with  their  context,  any  other  iotermtatioB 
whatever  could  be  put  upon  l^osa  worda  than  that 
tha  tubsa  looked  dark  against  the  akj  hecann  Huf 
did  not  contain  ail  enough  to  transmit  light  ?  Wliy, 
aouiie,  tha  whole  of  the  eiperiments  vrat  mad* 
thadark:— and  tha  e-^    '-      "  ' "■— ' ' 


dependant  ii 


of  thia-lnatitn 


:   bullies 


t  of   t 


intry,  had  been  eitort«i], 
amount  U4«uau  lor  uie  erection  and  endowment  oj 
the  Brompton  palace  wai  still  wafully  in  dofsct. 
And  now,  to  make  up  as  tar  as  may  be  possible  the 
dellcieacy.  Sir  Somera  Vina  baa  been  started  on  his 
mendicant  tour.  If  we  may  believe  the  telegrams, 
he  ii  succeeding ;  but  I  think  it  a  great  pity  that  our 
brethren  in  the  eolouiea,  before  parting  with  their 
hardly-earned  caah,  do  not  obtain  trustworthy  in- 

t .;__  . wholly  unprejudiced  and  dis- 

lis  country  as  to  the  inception 
and  the  manner  in  which  " 
whole  thing  has  been  worked  here. 

In  ft  letter  addressed  to  the  lirffivit  Xeies  Z' 
of  September  18th,  Mr.  Itedfem  Kelly,  referring  to 


establishment    of    the    1 


a  have  evidence 


rganiseii  effort  in  furtberir 


a  Ulster  Ai 


;  by  leap! 
tatingaf 


value  of  organu.  . 

research.    The  British  Societv  for  th> 

University  Teaching  has  happily  secured  the  services 


it  travels  apparently 
I  not  believe  that  it 
«ntively  any  work 
of  BO  excellent  a  si^icntitic  expositor  as  Sir  R.  S.Ba"' 
he  could  ever  have  doundarail  in  the  way  ha  does 
the  letter  which  you  reproduce. 

Writing  paragraph  fourteen  of  letter  31597  (bo 
torn  of  column  two,  p.  SO)  in  veiy  great  haste,  I 
said  with  reference  to  the  UUos  of  Logarithnis  by 
Parkhurat  and  Callat.  '- 1  have  never  seen  cither  of 
these  works."  But  I  now  recollect  that  I  have  seen 
(though  I  have  never  used)  Parfchurat'a  curious  little 
book,  with  its  odd  abbreviations  and  that  fine 
American  disregard  of  the  orthography  of  the 
Bngliah  ctaaaics.  from  AddL'ton  to  Macaulay,  which 
chuactetisea  either  the  authors  or  compoaitors  on 
the  other  aide  of  the  Atlantic. 

BMidiDKl«tt«r  21^90  (p.  SI)  I  am  tempted  to  ask 
if  Mt.Poarar  really  does  aerionsly  expect  to  receive 
laii-play  in  the  columns  of  the  paper  of  which  ho 
ia  speakiDg,  when  he  ia  opposed  to  a  great  private 
perwnal  mend  of  its  editor  '^ 

In  reply  to  "L'ountry  Solicitor"  flatter  31604, 
p.  81),  Miss  Brown's  first  little  book  "  In  Pursuit  of 
a  Shadow,"  is  published  by  Triibner  and  Co.,  and 
oosta  eighteenponoe ;  whde  the  publishers  of 
"Caught  in  the  Tropica"  ore  GnfBth,  Forran, 
Okeden,  and  Welsh,  and  its  price  is  a  shilling. 

querist's  expressed  intention  of  building 


s  happily  secui 
brilliant  nral 


!  of  lsatur> 


oally  repeat 

to  marry — "  Don't."    In  my  humble  opinion  yo 
cannot  have  aatrouoniical  instruments  too  near  th 
ground,  or  on  too  solid  a  foundation.     But  still,  fo 
purposes  of  mora  atar-gazing  and  recreation,  it  i 
quite  pOHsible  tn  mnuut  a  telescope  (by  all  mean 
equatorially)  in  a  biiver.  and  "  Country  Solicitor 
should    obtain    Vol.  11.    of    tha    new    edition  t 
Chambera's  "Handbook  of  Astronomy,"  in  which 
he  will  find  a  description  of  one  so  erected  t 
auUkor  at  Eastbourne,     lie  cannot  do  better 
follow  Mr.  Chambere'a  specification  in  its  details. 
Ha  will  also  find  ample  information  on  the  ooaatnio- 
tion  of  isolated  obKrvatories  of  various  typM  in 
the  same  valuable  work.     It  ia  published  ut  the 
Clwendon  Freaa. 

t  know  whether  it  will  help  Mr.  Bottone 


nomer  Royal  for  Ireland, 

in  Belfast  during  the    sesuon   I)j90-Ql.      i 

reasonably  he  hoped  that  the  delightful  diar 

of  Sir  R.  S.  Ball  will  excite  BuHldout  enthusi 

render  Mr,  Kelly'a  suggMted  society  a  canipicuoits 
■nccess.  For  my  own  part  I  see  no  reason  why  it 
ahould  not  be  affiliated  to  the  British  Astronomical 
Society. 

I  apoke  in  letter  31537  (p.  90)  of  D. 
triumphant  refutation  of  an  acrimonious  attack 
made  on  the  results  obtained  by  himself  and  Mrs. 
Huggins  iu  their  spectroscopic  examination  of  the 
Groat  Nebula  in  Orion.  Anyone  who  may  be 
itereatod  in  saoinc;  how  crushing  Dr.  Uuggins'e 
iply  reollv  is  should  study  his  paper  road  before 
IB  Roval 'Society  on  June  12th.  It  ia  entitled  "  On 
Re 'determination  of  tha  Principal  Line  iu  tlie 
poctrum  of  the  Nebula  in  <Jrion,  and  in  the 
haracterof  the  Line."  It  will  ba  found  in  Vol. 
XLVIII.  of  the  R.S.  Pfoeccdingi.  It  is  needless  tc 
add  another  word  beyond  the  mention  of  the  faci 
that  Dr.  and  Mrs.  Huggins  are  corroborated  in 
ivery  respect  by  such  great  hut  diverse  authorities 
js  Dr.  Copeland,  Mr.  Keeler,  Prof.  Liveing,  Mr. 
Maunder,  and  Prof.  Young. 

I  will  merelv  say,  in  connection  with  letter  31623 
(p.  100),  that  I  have  hitherto  imagined— apparently 

dischargad  into  an  atmosphere  surrounding  our 

^  The  very  excellent  letter  (31628)  by  Mr,  Wnugh,  on 

it  wQl  be  read,  marked, 


(9° 


id  Cr^ftati  of  Seleoite  tr^  the  Loudon  CUy 


H.V."  (query  724II,  p.  lift)  oan  obtainths 
.,S.Jfi«ift/j/.Vniii;«containingMr.Marth'»Epb»- 
meria  of  Jupiter's  Red  Spot,  either  of  Williams  sod 
Norgata  or  at  the  rooms  of  the  Royal  Aatronomical 
Society  at  Burlington  House.  I  do  not  know  the 
"  "  e  of  a  single  number  of  the  31,  -V. 

J.  Droconla"  (query  72M9,  p.  110)  might  havB 
solved  his  own  queatioo  by  ceferance  to  tha  de- 
scription I  gave  a  few  weeka  ago  to  another  coii»- 
ipondent  of  the  method  of  ohtaiuiug  the  timeof 
noonrise  from  the  top  of  Snowdon,  and  th* 
appended  example.  I  will,  however,  show  him 
'  Tw  to  calculate  the  time  of  sunrise  and  aunset  lot 
imself,  or  so  to  Qnd  the  length  of  the  dav.  To 
lis  end  we  require  the  co-latitude  of  the  place  ol 
observation,  the  aun'a  north  pular  dlatancs  althl 
limb  is  on  the  horizon,  and  his  XEiiith 
distance  at  the  aame  iuataut.  This  last  qoanti^ 
quito  evidently  ia  made  up  thus :  9IP  +  sun's  semi- 
diameter  f  horizontal  refraction.  On  Angust  IJIh 
would  ba  (KP  T  I,r  a0-4"  +  31'5i-l"  or  90=00'  W'S". 
At  the  time  of  sunrise  on  the  day  specified  in  latitoda 
30',  the  sun's  declination  wai  approximalalj 
27'  53',  or,  in  othar  worda,  its  nortli  poUi 
distance  was  76"  32'  7".  Now  we  first  add  thM 
itjtiea    t        "         "  

lauce,  and  divide  their  sum  by  2.     The  qootisit 

willcallS.    From  3  we  lake  the  co-latitude,  anJ 

also  tha  aun's  north  polar  distance.     Then  we  add 

together  the  sines    of  those  two   cosulta,   the  co- 

'  of  the  co-latitude,  and  the  co-aacant  of  th* 

lorth  polar  rdijjtance,  and  divide  the  sum  by 

2.  Tha  result  will  be  the  sine  of  half  the  hour-ougla 
Doubled  and  tomed  into  time,  thia  gira* 
s,  minutes,  and  aeconds  from  thetimathB 
to  hia  passage  over  the  meridian  ;  and,  of 
.,  computing  from  the  aun'a  north  poIsT 
distance  at  setting,  we  get  tha  interval  batwesD 
apparent  noon  and  sunset.  Let  us  work  all  this  out 
'--  August  17th,  Utitude  SO'  30'.  co-latitude  3?'3», 
's  declination  at  rising  (about)  Vi'  2T  53".  Con- 
ee'iueutly  his    north  polar  distance   m    7^"  3'^  V- 


S  -  Co-Ut.  fl3"6S'26" 
S  -  N.P.D.  28  61  19 
Co-latitude.  39  30  0 
Sun*BN.P.D  76  32    7 
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to  it:  and  1  do  hope 
learned,  and  inwardly  digested  by 
joined,  or  may  be  about  to  Join,  the  British  Astro- 
nomiial  Society,  The  day  has  gone  by  for  an 
astronomical  "Admirable  Cricbton,'*  If  a  man 
hopes  to  do  any  good,  and  roally  to  contrihuto  to 
our  stock  of  scieutiSc  knowledge  of  tha  heavens,  hi 
must,  OS  Mr.  Waugh  so  well  points  out,  ba  contont 
to  take  up  some  specific  branch  of  his  subject,  and 
to  work  at  it.  Smyth's  remarks  in  his  "  Prolego- 
mena" (o  the  "Bedford  Catalogue,"  anenfthi 
furore  of  the  green  astronomer,"  were  never  mon 
applicable  than  they  are  in  these  days  of  the 
multiplication  o(  telescope*. 

Mi.  Stooke  bos  saved  me  any  trouble  in  showing 
how  seriously  he  has  misread  aud  miopprehended 
his  authority  on  tha  aubject  ot  Crookei'a  Tacua  by 


At  setting  the  s 

\:P  16'  22',  and  substituting  tui^i  iiuuuui^r  'u  ■»  ■ 
formula  above,  we  shall  gat  7h.  llm.  ll-47s,  il  ^ 
the  intorval  from  the  time  of  the  sun's  southing  t»  ,, 
",at  of  hia  setting.  Finally,  7b.  13m.  Ifl-SJt  , 
7h,  llm.  ll-47s.  =  lib.  21m.  23-t4a.,  the  leoja  , 
'  time  from  sunrise  to  sunset  in  latitude  W  Stf  Dl  ^ 
uifust  17th.  4 
But  there  ia  much  needless  refinement  in  all  tbi^ 
I  refraction  varies  with  the  height  ot  the  baio-  ^ 
,etar  and  the  tomperature,  and  it  is  idle  to  attwofi  9 
I  find  the  hour  of  actual  eunriso  within  a  gwl  ^ 
_iany  seconds.  Hence,  it  practically  su£Gcet  (•  j 
take  the  declination  ot  the  sun  at  noon,  and  mA  9 
with  that  for  the  hour  angles  to  the  ea^  and  «■  ^ 
of  the  meridian.  Emnloymg  thia  abundantly  aoof  A 
rate  method,  we  find  that  in  latitude  oo°  31)'  oB  j 
Anguat  17th,  the  sun  was  14h.  55m.  la.  aborattt" 
horiion,  or  the  day  was  longer  by  some  SOm.  »  *• 
than  it  was  in  latitude  50"  30'.  ,  1 
In  reply  to  query  72*35  (p.  Ill)  as  it  is  admitW  J 
on  all  honda  that  alunor  atmosphere,  if  eiistenl  «  -T 
all,  mnatbaot  very  great  tenuity,  no  dimmingof*  J 
occulted  stor  would  be  perceptible.  Tha  way*  1 
dd  operate  would  b.k-j 


1  star  to  diaappe: 


nlab 


ENSUSH  KEUHANIO  AND  ITOBIiD  OF  SODtNaB :  Ho.  1331 


.Imoaphors  ciiuea  the  saa  or  mooa  to  uppoic 
ilnve  the  bariicD  trhan  thej'  ara  mall  j  geometrically 

"  S,  A.  B."  (qoBTj-  73100,  p.  Ill)  will  e 
ladHim  mulj  >o  reUiiog  and  enerTatiag 
ftttlniin. 

Itraalljloob  u  thougli  "Ziiin"  (query  7i306, 
k  III)  hmdnerar  ftttninpted  totocua  the  eye-piece 
>f  his  ^ocboioopelbraHoiptiOD  liues  !  He  ghould 
let  Sehdlon'i  "  Speotram  Aiulyab,"  pulilialisJ  by 
'jtagaan  and  Co. 
LPallowof  the  Soral  Aetronomical  Society. 

SECTIONS  OF  THE  B.A.S. 

131652.]— As  you  loudly  ioBorted  my  loat  latter  .. 
lua  aubject,  I  am  eacouinged  to  hope  you  may  tlnd 
pace  tor  this. 

The  aub-committoe  appointad  b;  the  proTiriouul 
ommittee  of  the  B.A.S.  have  alraaily  appointed 
irscton  to  eight  sections,  which  are  now  iu  the 
osrae  of  formntiou.  Snraral  members  hare,  I 
eliere,  givBa  their  oamea  at  wotkon  in  the  aame. 
.  _  folio  ma: —Molaoric,  Solar,  Lunar, 
^  and   Photographic,  Coloured  Stars, 

■liable  Stars,  Double  Stars,  Jupiter.  Now 
sntDre  to  think  there  ahonld  also  be  the  foUi 
ig  aections:  Uan,  Saturn,  the  other  plauets 
Tooped,  NobuifB,  Comelary  and  Comet -seeking, 
lo  grooiied  pbmeta  might  include  search  tor  the 
Toblematic  Vulcan,  which  some  of  ua  have  uot  yet 
nita  lost  faith  in.  The  practical  difEculty  ia  to 
t>t«a  suitable  directuni.  Wo  think  those  n-ho, 
a  cotuultatioQ  with  competent  friends,  are  dis- 
oaod  to  undertake  tbe  reapousibility,  ahould  at 
□ce  Dome  forward  and  offer  their  services  as 
iieetom,  and  there  are  many  who  could  satiafac- 
nilyaadit  the  B.A.ij.  in  cotapktiug  its  soctioiuU 

■ amenta.     Wo  traat  a  falae  modeaty  will  qc 

le  amacioualy  competent  reticent  in  t)us  im 
on&DE  matteTp  We  aliould  rejoice  to  see  th 
IXS.  in  full  soctioual  awing  at  its  public  in 
^iguratioD  in  October.  From  the  little  eiperieuce 
re  had  in  connactiDa  with  the  L.A.S. 
ffomise  auy  who  accept  directiou  aa  a 
.1 .,  „(  „iuch  they  have  tittle  conceptiou  nntil 


hay  methodically  a 


1  their  co-ttorkors 

.  „  . .  -he  writflT  would  like 

Q.mathenutical    section    to    cover    tl: 

L  all  the  sections :  but  I  suppose 
expect  al  preeeut.  Meanwhile 
kttlie  B.A.S.,  when  thoroughly 
Wganiaed,  will  greatly  advance  observational  aa- 
timuuy  ID  Britain  and  its  coloniea. 

W.  E.  'Wauffh. 

[3HJa3.]-TiiE  Ilev.  Vf.  E.  Waueh  (lelter  31C28, 
p.  lUU)  has  done  good  service  in  Dslling  attention  to 
Hus  idvautagea  of  aoctional  work  under  the  British 
Aitronomical  Society,  and  it  is  to  be  hopi 
members  will  give  hia  reasios  the  careful  coi 
tion  they  desacve.  May  I  supplement  his  remark* 
tj  itatmg  briefly  what  wo  propose  to  do 
"ColooredSlar''  eection!- 

Tlie  immediate  object  proposed  to  be  luidertakeii 
bthe  formation  of  a  catalogue  of  standard  star 
ffilourg,  Buch  aa  shall  bo  worthy  of  a  high  degree  of 
anadeuca.  To  do  tiiis  effectually  it  ia  essential 
thai  a  cousiJerabla  number  of  observationa  of  each 
nu  be  made  bv  a  strong  staff  of  observers.  The 
panoital  and  instrumetital  errors  pecuhar  to  this 
dan  of  work  will  therefore  be  minimised,  and  the 
tins]  meui  result  must  be  pretty  near  the  true  value. 
To  caiTj  this  work  to  a  eucoesaf  ul  ooncluaion  will  be 
u  idau  well  worth  atriving  after  :  and  eveiy  mem- 
lor  who  has  token  part  iu  it  will  be  able  to  point 
vith  pardonable  pride  to  the  solid  and  euduring 
tnuta  of  hia  and  his  fellow  workers'  labours— au<£ 
khappy  aoDBommation  being  only  possible  aa  the 
IWhiama  of  oatrtest,  united,  and  aystemntic  action. 

for  the  prannt  only  tbe  Wigbter  naked-eye  atars 
riUlMaeleatedtor  ofHarvation :  that  is,  all  those 
Lgnitnde  (acct^rding  to  the  authority  of 
4  Photometry,")  which  may  be  fairly 
■BtMbla  m  tliaa  latitudes.  The  ciicutnpolot  zone 
rin  form  the  flnt  part  of  the  work  ;  as,  from  being 
ibaja  Tiiible,  iti  coloora,  wheu  well  determined, 
IB  intended  to  furnish  standards  of  compariaon  for 
be  remaining  zones.  During  this  ponod  of  the 
mk  an  observation  of  Polaris  is  to  be  made  ou 
■di  night  of  observation,  ao  aa  to  (oraish  soma 
bate  the  "persoual  equation"  of  the  observer. 
Hw  itar-maps  to  be  recommended  ara  thoaecoa- 
Boad  ia  the  smaller  Alias  of  Proctor  (London : 
Migmaoi)  or  the  "  Tabuhu  Goilestes,"  of  Scburig 
Uiradg:  Karl  W.  Pfall),  either  of  which  can  be 
■laiy  nomad  for  accuracy  and  chaapneu.  And 
b*  Bfatem  of  nomenclature  to  be  used  for  the 
Mmiatsi  of  star  colours  ii  that  published  iu 
roL  XLVTI,  No.  0  of  the  Manthh,  .y^iio:s  of 
be  Boyil  Aatronomicol  Society.  Mombara  wishing 
D  joiii  the  section  are  roqussteil  to  state  the  aper- 
«nof  the  teleacopa  (o.g.  or  apecnlum)  they  pro- 
!Mito  BM,  Mod  whether  the  instrument  iaoqoatori- 
■DrmoimtBdor  not:  the  circulars  oontainmf;  the 
lenclature,  and  list  of 
HMD  be  forwarded  to  tbem. 
•^ecuU;  deairoUB  that  some  observers  in  the 


*?7^ 


southern  bemiaphore  will  co-operate  in  tbe  work ; 
oa  the  southern  skj,  ao  far  as  star  colours  are  oon- 
cerned,  iaa  prachoally  unexplored  region.  If  any 
BO  situated  will  oommunicata  with  lua  1  ahall  be 
pleased  to  famish  the  necessary  star  lists  and  in- 
atrnctions.  W.  S.  Franki. 

62,  BalgraVB-gats,  Lsiceator. 


[31(ij4.]— We  are  greatly  obliged  to  you  for  the 
apace  you  have  from  time  to  time  placed  at  our 
disposal  for  the  purpose  of  reporting  tbe  various 
steps  in  the  fonuation  of  the  above  aoniety.  Will 
you  kindly  allow  a  further  inroad  on  your  valuable 
space  for  the  purpose— Srst.  of  reporting  progress, 
and  aecondly,  indicating  the  ateps  we  propose  to 

Tbe  first  public  intimatioa  of  the  iuteuded  forma- 
tionot  a  new  astronomicaj  society  was  given  in  a  short 
note  from  my  brother  iu  your  iasue  of  Aug.  S,  juet 
sefon  weeks  ago.  We  have  now  nearly  2.}0  members 
on  our  hooka,  and  fresh  applicationa  are  coming  in 
daily.  Thiaieault,  conaidoring  that  it  is  the  holiday 
BeaAOn,  when  so  many  who  are  sure  to  aympathiae 
are  away,  is  not  merely  gratifying— it  is  aatoiushiag. 

The  programme  which  appeared  in  your  issue  of 
Ang.  lo  was  tbe  first  official  business  of  the  pro- 
vimonal  ccumuiittee,  and  included,  of  course,  the 
narac  of  tho  society,  the  scale  of  fees,  i.-c.  These 
ara  matters  which  will  require  the  formt 
tion  of  a  general  mcetUigi  but  the  society  may 
be  takea  to  have  virtualiy  accepted  them,  as,  of 
course,  erery  member  has  joined  on  the  bisia  of  thr 
published  programme. 

Three  methods  suggasted  themselves  for  placing 

the  provisional  oomnuttee  should  itself  sel^t  thi 
council ;  second,  that  the  provisional  oomiaittei 
should  aelect  a  list  of  names  from  which  all  th< 
members  of  the  society  sbould  be  iuviled  to  eleci 
the  council ;  third,  that  each  member  of  the  society 
should  compile  a  council  list  from  a  liit  of  all  the 
mcmbera  fiimiahed  for  the  purpose.  There  were 
obvious  advantages  in  tha  first  plan.  It  would  have 
been  simple  and  speedy,  and  ao  far  rapreaentative 
that  every  member  who  has  joined  has  by  so  doing 
practically  recorded  a  vote  of  oonfideoce  in  th£ 
committee.  It  was  felt,  howeTer,  that  a  more 
popular  method  was  desirable ;  at  the  same  timt 
there  were  obvious  difficultioa  in  the  way  of  aug. 
gestion  number  three.  It  would  have  involvad  tht 
doaing  of  the  list  of  members  on  some  arbitrarily 
fixed  date,  and  would  necesaarily  have  caused  co~ 
siderable  delay  and  expense.  Tho  second  plan  wa  , 
therefore,  after  full  discussion,  adopted.  On  the 
I3th  September  the  secretaries .praparad  a  list  of  all 
who  had  joined  the  society  up  to  that  date,  and 
despatched  a  co^y  to  each  member  of  tha  com- 
„:....  From  this  list  tho  commitlea  selacted  thirty 
a    sub-corn mittoa    nominated    beforehand 

„   to  count    the  votes  on  September  22nd. 

On  the  following  day  the  secretaries  issued  copies 
-'    *hla  list  of   thirty  names    to  each  member  of 
aociety,    with    the  request    that   tweuty-two 
es  should  be  selected  from  it,  who  ahould  form, 
ther  with  tha  eight  directors  of  the  obaerving 
sns,    whose  names  were    likewise  given,  the 
re  counoQ    of    the    Society.    Two  well-known 
bera  of  tha  aociety,  Mr.  EJivin  Dunkin,  and 
--^.asidcnt    of  the    E.A.S.,   aud  formerly  chief- 
assistant  at  the  Royal  Observatory,  Groanwich,  and 
Mr.  E.  E.  Balv,  Dapaty  Chief  Cashier  of  tho  Bank 
of  Eugland,    have  beea  uomlnated  as  scrutiueera, 
■  ■       votes  on   October  1.    Tho  first 

iQ  will  be  called  forOctober  S, 
when  the  olSusrs  of  the  society  will  be  elected  and 
.rrangamoota  made  for  tho  holding  of  a  general 
aeetiug  to  be  called  as  soon  as  possible.  It  will  be 
lart  of  tho  duty  of  tbe  oonnoil  to  draft  a  schema  of 
ly-lawa  for  (ho  discussion  and  decision  o£  the 
;eueral  meeting,  and  in  otheiwaya  to  provide  that 
he  heavy  amount  of  huainass  which  that  meeting 
wiil  have  to  dispose  of  ahall  be  dealt  with,  with  the 
utmost  facility  and  speed  possible.  The  general 
meeting  will  have  to  couBrm  the  election  of  officers 
'■"'"'  •       ■■         decide  onthe  by-laws, 


appn 

thjLjr  or  tne  aocieiv.  auL.  ^....^_ 

iposal  that  votes  for  the  conncil  should  be 
lud  the  ofHcBTs  elected  before  tho  general 
1  not,  of  course,  in  accordance  with  the 
usual  precedent ;  but  to  have  delayed  the  proceed- 

^ ,t«d,  and  to  have  hod  then  to  elect 

oScers,  and  to  proceed  to  tho  discussion  of  by-lawa 
which  had  received  no  pravioua  consideration,  could 
only  have  resulted  in  confusion  and  delay,  Tbe 
present  arrangement  will  not  form  a  precedent,  or 
hind  the  society's  actiou  iu  auy  way. 

I  append  a  liat  of  the  directora  of  the  Observing 
SectJons  as  at  present  nominated.  Mr.  W.  U. 
Maw,  F.R.A.S.,  has  acted  as  temporary  treasurer, 
and  my  brother  and  I  have  continued  to  act  as 
temporary  aecretariea. 

Birtctiiri  of  Ubfrrnnj  fic'tianf.—  X).  B.ioth, 
Meteoric;     Miss   Brown,   Solar;    T.    ii.   Elger, 


.  .  .A.S.,  Coloured  Stars  ;  J.  E.  Gore,  M.R.I.A., 
F.H.A.S..  Tariabla  Stars  ;  E.  J.  Tarrant,  F.R.A.S., 
Double  Stars;  Rev.  W.  R.  Waugh.  F.R.A.S., 
Jupiter.  Thos.Frid  MftosCtor. 

fiS,  Sydaoy-rood,  Briitou,  Sept.  30. 

[31655.]— Alono,  no  doubt,  with  othera  who 
have  announced  their  intention  of  joining  the  above 
Society,  I  received  the  circular  dated  Sept  23rd,  and 
also  the  liat  of  names  submitted  for  election  to  tha 
council.  I  must  confeas  that  I  was  rather  aurprised 
at  tbe  contents  of  this  circular,  as  in  it  we  wan 
informed  that  the  provisional  committee  had 
"decided  that  the  council  shall  coniist  of  thirty 
members,  of  whom  eight  are  to  be  <.E-n/^io,  as  being 
directors  ot  tbe  obMrving  sections,  and  the  re- 
□uiniug  32  ore  to  be  elected  by  the  Society  from  the 
list  herewith  anbmitted  to  you." 

Now,  Sir,  upon  reading  tliis,  it  seemed  to  me  that 
the  provisional  committeewas  proceeding  rather  too 
hastdy,  and  was  indeed  eiceediug  its  powera  In  thil 
matter,  fur  it  has  no  right  either  to  fix  the  number 
of  the  oouncd,  or  to  select  a  list  from  the  whole 
body  ot  members  for  election  to  the  conncil  without 
being  first  authorised  to  do  so. 

The  proper  course  wna  to  summon  a  general 
meeting  of  members,  and  tii  submit  to  it  a  draft 
series  of  rules  for  adoption  or  alteration  as  might 
be  considered  advisable,  andleavaitto  those  present 
at  the  meeting  either  to  elect  a  council  thaira  and 
then,  or  to  take  what  ateps  might  aeem  proper  to 
them  (or  that  purpose. 

While  giving  BU  credit  to  the  provisional  oom- 
mittee  for  their  desire  to  get  tlie  new  aociety  into  a 
concrete  form  as  soon  aa  possible,  I  think  that  a 
general  meeting  was  a  necessary  condition  at  the 
commencement,  and  I  still  think  that  one  ought  to 
be  called  before  any  further  ateps  ore  taken.  A 
.ber  of  country  members  would,  no  donbt, 
r  to  be  preseut  at  the  first  meeting,  and 
thus  have  some  voice  in  the  formation  ot  a  aodety 
iu  which  they  are  much  interested  ;  but  when  they 
flud  that  the  fundamental  points  are  all  aettled,  and 
overthing  cut  and  dried  alroadr,  it  is  quite  possible 
that  their  interest  in  the  society  may  to  some  extent 

Sept.  20. 


large  ni 


Torkahireman. 


/3  64S-BEFLECIT0B3. 

[31056.]— If  Mr.  Bramley  will  turn  to  M. 
Gaudibert's  letter,  31502,  ou  page  0,  he  will  see  bow 
no  found  tbe  pair  I  mentioned  having  divided.  Ai 
M.  Oaudibert  split  it  with  only  (jic,  it  cannot,  I 
fancy,  be  jj  613.  I  estimated  tho  atar  pointed  ont  to 
us  to  be  at  least  twice  aa  wide  as  B.  'a  measure  ot  hi* 
64S,  aa  ^ven  in  Gledhill.  I  am  putting  my  Olin. 
mirror  mto  a  woodeu  tube  lOlu.  clear  inside  dia- 
meter, to  see  if  one  can  chock-mate  those  air- 
currents,  and  will  report  result  for  benefit  of  all 
interested  iu  this  veisd  question.  Tooehzla. 

BBFLECTOBS. 


[3IM7-]— "  TlSNEBBlB  "  is 

Ho  has  condemned  all  rcflecl 
evidence  is  produced  in  the 
much  the  worse  foe  tha  evidenco. 

efrain,  therefore,  from  arguing  further;  but 
permit  me  to  state  my  eyepieces  are  not  overratedj 


_  :hink  ha  must  be  very  unfortunate  in  hii 
eiperienoo  with  refieotors.  I  have  not  been  so  tor- 
'■■  -'e  with  refractors.  I  once  with  a  6in.  proposed 
ik  at  Vega,  and  the  owner  objected  that  Vega 
lot  a  fair  object  for  a  refractiug  telescope  :  it 
19  bod  as  Venus.  ■'  No  refractor  will  do  well 
with  Vega.''  I  objected  that  I  did  not  care  what 
ibject  my  reflector  was  put  on,  and  I  did  sea  Tega 
n  o.g. ;  but  what  an  exhibition  compared  to  the 

"Tenebns"  omits  to  notice  that  Nasmrth'a 
3iirrors  were  much  larger  than  his  e.g.,  and  uiera- 
(ore  would  necessarily  mike  worse  weather.  I 
doubt  if  any  aperture  beyond  Oin.  improves  deflni- 
tiou  eic^t  on  rare  occasions.  The  air  would  seldom 
permit  either  Naamyth's  mirrors  or  an  o.g.  same 
size  to  define  well.  I  have  beard  of  a  2lin.  o.jj.  in 
this  country  which  onlyporlormed  well  on  one  night 
'    several  years  if  I  remember  rightly.    It  would 

ve  been  bttle  use  to  make  on  appointment  to  look 
through  that.  H.  B. 

DBWINQ    OF    UIBBOBS. 

[31G5S.1— Is  reply  to  your  oorceapondent'a  Utter 
\  this  subject,  the  dewing  of  mirrors  is  caused,  as 
be  will  be  aware,  by  the  mirror  being  colder  than 
"  e  Burrouadjug  air.  As  the  air  changes  in  its 
mperature  mora  rapidly  thou  the  glass,  this  will 
ke  place  in  the  momiug.  It  is,  therefore, 
idesirable  to  uncover  the  mirror  in  the  morning. 

ime  yeara  since  I  uncovered  miue  in  the  momiug, 

aud  found,  or  thought  1  found,  it  oftoD  deired  ; 
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liut  I  asc«rtiiiDBd  that  this  vae  the  causo,  uiil  I  now 
never  open  it  until  mj  tbetmometer  iutido  m; 
ohMrvatoiy  ii  oua  or  two  degroea  higher  than  the 
kit  oattdde,  uid  imtil  the  mirTOc  has  hvl  time  to  get 
the  eune.  With  this  girocautiou,  I  btivs  never 
fonnd  it  dewed  during  the  three  or  (our  jeftn  I  have 
iad  mj  nreeont  instrument. 

I  would  Buy  that  an;  telescojjo  which  is  too  targe 
to  take  in  after  obierving  should  have  it  house  of 
■ome  sort  A  roof  to  run  oH  on  raile  is  the  aimpleal 
of  all,  rud,  It  the  observer  iloee  oot  miod  the  open 
afa-,  the  best;  but  the  "Komsey"  is  the  most 
■heltsred  from  the  wind,  and  if  well  fanned,  with 
larn  abutters  and  air  siioca  underneath,  mnvus 
loot,  knd  thin  board  walls,  is  as  nearly  as  possible 
aquivalent  to  tho  open  sir. 

I  oumot  sny  that  I  am  conscious  of  any  disadnui- 
iage  in  defioition  arising  from  this  cause.  M; 
observatory  is  one  of  this  construation :  1 2 (t.  square, 
cironlar  roof,  shutters  1ft.  by  9ft.  fiiii.,  6in.  air 
space  nnder  the  joisla  of  the  floor,  with  2tt.  of 
cinders  undrr  this. 

Fordingbtidge.  T.  Weatl&ko. 

BE7Z.B0T0B    OB    BEFB&CTOB  —  B. AS. 


a  of  appendages  (I  cculd  not  see  them) ;  the 
ar  with  the  Ion  e.p.  divided  Pi  Aqoilio.  The 
first  aftsrwsrda  had  a  look  through  a  H  CaJv(~ 
and  was  enchanted,  and,  of  course,  chose  sccor 
ingTy.  I  consider  the  question,  Iletractor  ar  R 
flectorF  qnito  a  personal  one.  If  a  man  kno' 
their  peculiarities,  and  undi 

cboice,  and  hi 

own  convenience,   ha    will  tw    satisfied  with  the 

results  when  his  eye  and  instrument  have  become 

faniiliar. 

I  bone  that  members  of  the  B.A.S.  who  ore 
inclined  to  t^ka  port  in  the  work  of  obsorvation, 
will  send  in  their  names  to  the  directors  of  sections 
a*  soon  OS  passible.  Surely  the  members  must  have 
enough  intereatiug  notes  of  Mors  to  mnko  a  report 
tor  on  early  number  of  tlie  Joitriuil  if  there  iraf 
■omeone  to  take  charge  of  them. 

Would  it  not  be  a.fvantngoous  to  hold  the  ordi- 
nary  meetings  in  Londou  alternately  in  tho  after- 
noon  and  evening.  Tho  general  roeating.  I  think, 
should  be  in  tlie  uttemoon  ;  thus  country  member! 
would  hate  an  opnoitunity  to  attend  a  tairnumber 
of  timea.  As  I  think  tha  regular  subscriptions  ti 
the  U.A.S.  ought  only  to  be  apphed  to  the  leguloi 
ourront  eipensea,  and  that  the  preliminarj  eipenssa 
up  to  and  including  all  incurred  up  to  the  Brst 
ordinary  meetiug  ol  the  Society,  should  be  defrayed 
out  of  ontronoe  fees  so  as  to  start  fair ;  therefore,  I 
hope  my  fellow  members,  who  can  alTord  it,  will 
thmk  rather  of  tha  welfare  of  the  Society  thui  of 
tha  option  granted  to  original  members. 

Beading.  Q.  T.  Davla. 

THE    QA8SNBB    DBV     BATTBB7    FO 
BBLLS    AND    LAHPS. 

[31660.]-I  HOPE  Mr.  A.  E.  Ball  will  not  coostr 
my  delay  in  answering  his  letter  (31o9q)   into 
act  of  disGOurtes}-.    Truth  to  tall,  I  have  not  co 
tinoed  the  experiments  with  this  battacy-as  detailed 
in  a  former  letter  (31310),  so  cannot  say  how  the 
recharged  coll  would  behave  when  subjected  to  the 
severe  testa  mentiouod  in  that  letter,     I  have  only 
Died  the  oelt  on  occasional  bell-ringing  sod  with 
others  in  electric- lighting  eiperimcuts  smce  it  wai 
recharged.     I  do  nut  think  it  was  sulHcieutly  re- 
charged for  another  long  run,  as  I  only  hod  ''  ' 


watts  at  the  least  to  fit  it  for  anothi 
118  hours  at  bell-ringing.  Bespecting  the  E.U. 
of  the  cell  when  received  from  the  agent,  I  tost 
it  in  comparLson  with  several  Lodanchi^  cells,  aud 
found  it  superior  to  any  oCthem.  After  it  had  been 
recharged,  I  estimated  its  E.M.F.  to  bava  beoi 
considerably  improved,  bat  this  has  fallen  since 
Prom  a  report  1  liave  of  soma  toits  made  by  Prof. 
Gi'rard,  I  see  that  the  E.lt.F.  of  a  recharged  cell 
is  i  volts.  This  falls  on  a  closed  drcuit  to  V'li 
vott  in  one  minute  after  clesiog  the  circuit,  and 
down  to  1  volt  at  tha  end  of  a  minutes.  This 
being  the  case,  it  would  take  six  cells  in  series  to 
sustain  the  light  of  a  2Jc.p.  (j-volt  lamp  for  6 
minutes.  1  have  only  tried  live  cells  in  series  on  a 
Step.  G-Tolt  lamp,  and  these  fully  light  up  the 
lamp  loDg  enough  tn  see  the  time  by  a  watch  held 
near  tha  lamp.  I  think  it  posstblo  that  the  newly- 
made  cells  are  an  improvement  on  those  made  obout 
a  year  since.  I  have  recommended  these  cells  to 
the  notioe  of  "Ours"  bacaiisa  they  areso  clean  and 
BO  well  suited  lo  use  in  a,  bedroom.  As  I  have  but 
scant  leisure  and  opptjrl  unities  fiir  experiments, 
■ball  be  glad  to  see  published  results  uf  exporimenl 
with  this  battery  from  other  roadersof  the  "  E.  M.' 
""■  "      "-■'  ^-  "-    -'- t  of  hi 


MOTOB3  FOR  CYCLES  AND  CYCLE 
COHSTBUCTION. 

[3IG61,]—"W.G.F.'h"  suggestion  (3li;20,  jiago 
81)  to  have  safeties  lilted  with  a  second  gear  for 
bUI-oUmbiug  is  not  new,  as  I  have  made  and  fitted 
gear  eiaotlj  as  described.  Uy  machine  has  now 
been  in  use  several  months,  vrivL  entirely  salis- 
fictorv  results. 

Brighton.  P.  O. 

AUXILIABT  POWBB  FOB  TBICTCLB- 
HILL   OLIMBEB. 

[31G62.]— luEiiEforH-ardaBlretchotanarTaniro- 
ment  that  m«v  be  a  help,  and  it  may  be  iroproveii 
upon.  Tbe  uAair,  if  mode  of  molleahle  cast  iron,  or 
steel,  or  Mitis  metal,  section  -^in.,  section  through- 
out, will,  I  calculate,  come  wjthiu  l:^ib.  weight,  and 
T«eotion,Fig.  l.ahowBtheaffaircoupledup.  HIJ 
'  the  carrier,  or  frame-n-ork,  C  is  tbs  axle  shaft, 
idl)  the  crankshaft.  A  B  and  A,  B,  are  four  cog- 
heels:  wo  will  say  two  A'»  and  two  D's.  A's 
itch  Une,  2Jin.  fufl,  j  pitch,  18  toeth:  B's  Sin. 
itch  line.  25  teeth,  the  same  pitch.  Now  we  will 
.  jfer  to  Fig.  2  :  A  is  one  of  the  ih  wheels,  with  a 
face  collar  on,  milled  out  for  a  clutch  coupling,  B, 
fthe3in.  wheels,  with  a  slightly  raised  boss 

lier  side.     A,  and  K,  ore  one  of  the  2\m.  and 

one  of  the  3in.  piimed  together,  and  O  is  the  rhain 
wheel,  with  a  ratchet  twss  upon  both  sides.  There 
need  not  be  more  than  S  or  B  teeth  on  either  side, 
tin.  deep.  Now,  C  is  the  axle,  D  tbe  sleeve  keyed 
upon  it.    The  ratchet  E  had  better  be  independent. 


[3106-1. I—Adoct   t 

igan    monufsoturin 

wbeda  for  gaonug,  i 


aud  tho  feat  co 
treadles  while  running  disconne 
s  brake  was  also  extremely  pov 
WM  heavy,  and  not  elegant- looking,  v 
Buseil  it  to  go  out  of  dale,  yet  a  goud  CD 

SKALL  UOTOBS. 

[3iei>ri.]— I  KiVE  given  n  aket^li  for  aii 
'or  testing  air  clicirged  with  the  light 
spirit,  i;B..  as  for  many  that  will  pr 
difficulty,  I    hero    forward   another  Uia 


facilitate  the  getting  of  it  up,  and  put  upon 
sve  with  three  screw  pins  right  through 
tlie  sleeve.  Now,  G  goes  upon  GO.  A 
on  next  to  it  at  An,  and  B  goes  on  next  to 
at  Bo.  This  is  keyed.  A  works  loose  up 
against  the  shoulder,  and  G  run  loose  likewise. 
That  is  the  chain-wheel  in  the  roooso  at  the  end  of 
B  to  the  left.  The  end  of  the  carrier  is  coupled  on 
(see  1)  just  under  it.  Now  the  two  coupled  wheels 
run  on  a  pin  at  X.  Now  the  chain-wheel,  when 
at  work,  engaging  with  the  clutch  to  the  right  of 
tha  sleeve,  drives  tbe  shaft  direct :  but,  when  it  is 
set  over  lo  the  left  and  engages  with  the  clutch  upon 
the  loose  wheel  A,  that  engages  with  BI,  and  tbe 
fixed  one  to  Bl  wheel  Al.  engages  with  the  fixed 
one  Bu.  which  still  drives  the  axle;  but  through  two 
pairs  of  wheels  thus  getting  more  power,  the  other 
end  of  carrier  couple  upon  the  crank-shaft  for  stay 
and  leverage  (Fig.  1  F.F.F.)  ore  lugs  and  bolls  or 
screw-holos  to  box  it  all  in  with  a  cover.  There  is 
a  Rrest  deal  said  about  bad  castings  in  steel,  malle- 
able iron,  £c. :  but  if  these  slate  nails  and  others  can 
be  cast  so  slonder,  an  inch  and  two  inches  long  and 
sound,  there  is  no  reasou  why  good,  sound  castings 
cannot  be  bad  reasonable.  In  my  opinion,  it  is  only 

ness.  Jack  of  All  TradBB. 

P,S.— The  next  sketch  will  be  a  frsme  or  carrit 
for  a  pair  of  fixed  or  oscillating  cylinders,  tha  san: 
weighing  (i  or  not  more  than  7Ib. ;  and  follawin 
will  be  tha  building  of  cyliudars,  isck-stool,  tin 
wiU  not  run  into  more  than  another  Tlh.  This  will 
give  you  time  to  put  your  coniideriug-cap  o 
digest  what  is  put  forth. 

[316G3.]— Tkebb  is  no  difficulty  in  applying 
steam  to  looomotion  on  roads,  ej-cr:pl  lie  law.  &ime 
years  age  I  had  a  steam-tricvcle.  I  was  not  allowed 
to  ('■afp/witbout  a  man  walking  20  yards  ahead,  or 
to  go  more  than  five  miles  an  hour,  or  to  blow  of! 
steam  in  tho  streets,  and  I  never  did,  in  >ii/i  I  of 
porirnnait.  I  got  mora  lUrl  than  fun  out  of  it.  1 
weighed  17  tons,  and  I  used  it  chiefly  for  rolling 
roads.  Out  electricity  applied  to  cycles  is  now  on 
accomplished  faet.  I  saw  yesterday  a  tricycle,  a 
Bath  chair,  and  several  boats  fitted  with  elcctrio 
motors.  Tbe  tricyde  motor  weighs  about  G21b.,  aud 
works  with  two  battorioa.  weighing  a  little  mo 
for  nine  hours,  at  a  cost  of  Is.  liJ.— so  I  am  told- 
did  not  see  tbo  motors  working,  but  intend  to.  _ 
was  told  tha  tricycle  and  Bath  chair  would  go  up 

Anyone  interested  can  go  and  see  for  Idmself.  l. 
write  to  the  Vaughan-Sherrin  Electric  Eiiaineering 
Company,    18,     Eagle    Wharf- road,    City -road, 
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iiid  unsolder  tl 


lack  of  material  in  the  shape   of  tins— 


ediiig  bolUi 
mt  up.  The  following  skelcb  will  illu 
lib.  eoffeo  tin  that  is  SIlBd  with  walerver 
is  Uie  ilb.  coffee  tin  with  a  hole  in  tb 
bottom,  and  a  small  tin  tube  soldered  in- 
made  thtouab  across  tha  centre  with  n  hn 
a  piece  of  wiro^  C,  passed  through  and  s 
both  sides:  this  maybe  done  oi  near  1 
as  possible.  This  is  to  keep  the 
going  down  into  tho  large  one ;  an 
is  put  in  the  bottom  as  shown  s 
this  is  to  pat  your  finger  on  to  act  t 
when  you  are  manipulating  this  ni  n, 
oSair  for  a  bellows  D  in  the  rubber  tube 

Jib.  cocoa  tin.    Now 

edge  off  and  the  bottt 
moke  a  little  tunnel  as  snown  jusiue 
fit  thai  canister  easily),  and  place  as  si 
downwards,  and  that  cone  is  to  "be  perf.jr 
quantity  of  smaU  holes,  and  the  small 
come  out  an  inch  through  a  hole  iu  the 
pipe  D  to  fit  on  this  and  ii.  Now  cut  a 
of  tin  that  will  make  a  long  tube  from  , 
iin.  at  the  other  end,  and  about  liu.  fr, 
file  a  nick  aorosi  it,  and  liend  up  (of  ciui 
be  soldered  before  and  after  the  crank  piei 
Now  file  aS  slanting  the  large  end,  am 
hole  inside  the  tin,  pass  it  through  es  t 
solder  it.  This  tin  is  charged  with  cot  tt 
in  on  the  top  of  funnel,  and  this 
with  petroleum,  spirit,  bouzoline,  or 
you    like    to     use    to    carburet    tho 

withaholaaboutalin.  or  Jin.frora  the!> 
the  nose  of  the  apout  F  can  tie  iutetted 

soldered  on  or  passed  from  the  inside, 
iu  tha  cone  that  ;can  be  covered  by 
justastharimlapB  over.  Xowgetsomea 
— a  toaspoonful  of  good  vinegar,  and  in  1 
dissolve  a  piece  of  salprunella,  about  iin. 
twine  up  in  lengths  about  Uin.  long, 
these  in  it,  or  lay  them  upon  a  plate  and 
and  dry  ;  now  get  some  firewood  tha' 
well  and  fine :  put  these  iuto  the 
thoroughly  dry,  and  wheu  dry  and  wi 
porafhu  candle  over  them  or  a  piece  •> 
and  hiy  by;  those  your  torches  for  eiuloi 
having  oliraady  and  charged,  take  the  i 
than  iiisert  F  iuto  the  bole ;  then  with  th 


:e  the  n< 


n  bfltwf 


le  thuioli 


finger,  and  lift  B ;  then  place  tbo 
the  hole  X,  and  let  down  — the 
pass  through  tha  tuba  D  into  ain 
the  funnel,  and  through  tho  ootlon 
through  tha  spout  F,  through  the  hole  ii 
this  steoddy,  now  take  (j  away,  and 
candle  alight  some  distance  off,  take 
pieces  of  string  and  put  between  a  iii< 
stick;  ignite  by  the  candle,  and  insaiL 
audseo  if  you  can  explode  by  such  mi'i 
take  one  of  the  pieces  uf  wood  and  light 
the  hole,  and  see  which  can  be  done, 
explode  either,  or  both  ways,  put  the  a 


KHSUSH  HEOHUnO  AND  WOSLD  OT  BOIEHOE:    No    193!. 


01  edge  of  tha  tdn  B  should  be  miule  worm, 
ibad  BTOund  witb  beeawax,  or  equal  puts  ot 
d  nun,  and  tba  tube  thut  cornea  through  H 
le  fannet  looped  around  close  to  the  hole 

pLedwilhabotwira,  to  m&keit  tight.  Take 
'  when  eiplodine  it,  and  dou^t  forget  jou  are 
with  edge  toala  re  danf;eraua  compounds, 
that  jour  tins  are  aoldered  at  joiata.  and 
Jack  of  All  Tiadea. 

BITHUa    TO    TlTBLTa    PLA0B3. 

■6.]— In  O^uthier  -  Villars'  Calalcvue  of 
Wiod  worka  oocura  : — Namur — Tablea  da 
lines  i  12  dedmolea  juaqu'a  431  milliarde 
KtJou  de  rAcademie  itoyale  de  Belgiqae), 
■Mc.  Id  Hoepli's  Catalogue  <9,  Peter  Ora;'s 
for  the  formstioii  of  lonrithoia  and  anti- 
uns  to  12  placea  (alluded  to  by  a  corre- 
at)iue  adverttaed  at  2fr.  60c.  (Hoepli,  Corao 
D  Emandele  37,  Milan). 

S.   H.  I>ansley. 

SAP  OF   XBBK3. 

37.1—1  auTTE  agres  with  Mr.  J.  A.  BeerM 
31639)  in  not  believini;  that  the  aap  in  treea 
I  thoM  amall  tubes  which  are  formed  in  the 
rithout  >omB  kind  ot  movemaut  of  tha  celli. 
mada  an  experiment  with  a  chiysantbemum 

oal  to  aizteen  timea  ita  own  weight.  I  came 
I  the  ooncluslQU  that  althoosh  tha  preaaute 
air  on  the  flower-pot  aad  mo^d  would  aaajst, 
.at  there  must  be  soma  movament  of  tha 
xpaoding  and  contracting  to  draw  in  and 
op  the  eap.  If  we  guppo^  that  by  the 
ation  by  the  leaves  a  tiartiaZ  vacuum  is 
led  in  theee  pipea,  how  ii  it.  then,  that 
a  tree  is  tapped  the  sap  does  not  merely 
>  to  that  part  where  it  is  tapped,  but  flowH 
ely  ?  Does  that  not  look  aa  it  it  ia  forced 
idagainittbe  pressure  of  the  aii?  The 
ilaraof  my  experiment  are  stated  in  "  Ours  " 

'  25Ch,  ISS4.  3.  H.  Sohnoht. 

A  OUBIOVS  BXFI.OSION. 

8.]— TilK  incident  related  by  Mc.  Robotlonj 


le  laboraton-,  but 
ever  been  able  to  get  one  ot  any  conaiderable 

"stand"  (or  any  length  o(  time,  though 
;  0D«,  made  ot  exactly  the  same  kind  of 
I  have  had  in  use  for  yean.    Tha  cause, . 
Iiwdy  said,  is  imperfect  annealing ;  and 

t  very  eaay  to  remove  in  the  caaa  ot  i. 

as  glass  mortars,  which  are  ot  cooiideratde 
Bm,  and  are  usually  extra  beavy  at  the  base. 
f  coarse,  causes  unequal  contraction,  and  sett 
eanve  tension  in  some  parts  ot  the  article, 
i  vary  ahght  touch  or  scratch  is  suEoient  to 
litsequitibiitim,  with  the  reault  stated.  Thti 
irt'sdrops"  and  "  Bologna  phial'' are  weQ- 
.  illustrations  of  this  curious  phenomenon.  It 
poaaiUe  that  the  veaael  mav  have  been  ' 
to  the  "  Baatie  "  process  ot  tempering, 
ill  known  in  the  trade  that  goods  so  treated 
7  liable  to  the  fate  ot  the  arUole  doaaiibed  by 
.  The  subject  is  a  very  interesting  one,  ar  ^ 
nved,  as  it  merits,  a  great  amount  of  atte 

the  hands  ot  those  more  immediately  co 
,  bat  up  to  the  presaent  time  without 
otory  solution  of  the  problem.  Uoilb. 


STBBI.    AXLBS  IK   INDIA. 

SO.]— I  SEE  by  Indian  newspapers  that  iteo] 
re  a  complete  failure  iu  that  oountry-  " 
are  to  ba  thrown  away  and  iron  unea  p 
laoe.  Surely  this  is  vor;  atrange  when  steel 
so  well  in  tlus  oouutiy.  I  hearthat  the  steel 
4t  iron  sleepers  have  much  to  do  wit] 
,  and  that  the  axles  have  some  sharp  ooi 
aps  some  of  our  mechanical  contributoii 
sir  opinions  on  the  cause  of  tho  failure  of 
Ind&.  Bail  war- man. 

3   TKESUO-DTNAUIOS   OF   THB 
VAOUOIC  BBAKB. 

ro.]— SruCB  the  letter  of  Uesara.  Archbutt 
aalay,  p.  13,  alatiiig  that  the  vacuum  is  s 
itake,"  several  further  casea  have  occurred  of 
kccnmulaUng  in  the  pipea. 
Xorth-Weatem  Company  has  been  enf 


jrL,  ouvuiQu  lue  com 

__     _ _.    They  have  triad,  „_  „ 

't  do  in  practice.    Thahrako  can  ba  applied 

)in.,  but  the  large  ejector   #ill       '  -  ■       - 

owiathisF 

■  have  been  cases  where  t^e  larger  ejector 


vaa  kept  open  until  it  reduced  the  boiler  pressure 
101  b.,  and  yet  the  brake  will  not  come  off. 
In  view  o(  the  statement  that  water  does  not  got 
to  the  brake,  it  ia  somewhat  strange  to  find  at 
laphara  Junction,  L.  and  S.W.  Itairway,  an  in- 
ipector  and  ten  men,  whos*  duty  it  is  to  keep  the 
l>rakaa  in  order,  and  who  are  conatantly  employed 


A  COMTBADICTION. 

[31071-1 — Please  reoord  my  protest  against  the 
oeption  as  authentic  ot  the  statements  of  Dr. 
Gaartner.ot  Pittoburgh.Pa.,  in  the  article  reprinted 
■  -  you  in  No.   1323  from  the  Amiricnn  Monthlv 

cnscopital  Journal,  relative  to  the  Cronin  trial. 

ras  an  expert  in  that  case,  and  state  poailivtiy 
that  no  expert  for  either  Stale  or  defence  even  pre- 
tended to  be  able  to  demonstrate  that  the  blood 
foond  in  the  Carlson  cottage  was  human,  much  less 
that  it  belonged  to  Dr.  Cronin.  As  to  tha  "brain 
matter,"  the  evidence  showed  that  the  brain  was  so 
decomposed  that  not  eveq  the  cause  of  death  conld 
be  determined  from  it ;  and  it  was  not  subjected  to 
microscopic  examination.  The  writer  drew  upon 
his  imagmatjon  tor  his  facts ;  and  to  allow  such 
statements  to  go  unchallenged  would  be  to  diagracs 


THB    "  PBTBOTBYKB  »   ENOIMB. 

[31(372.]— With  rafBrance  to  the  remarks  which 
have  been  made  on  the"  Petrotryke"  engine,  those 
of  your  correspondenta  who  have  taken  notice  '  " 
do  not  aeem  to  have  understood  the  principli 

tion  shown  iu  Fig.  1,  the  exhaust  and  inlet  valves 
open,  so  the  engme  exhausts  and  receives  a  fresh 
charge  until  pistons  arrive  at  the  position  shown 
in  Fig.  2.  when  both  ezhanet  and  inlet  vatvea  are 


charge  is  now  flred,  and  tha  piatona,  under 
preuure  ot  the   expanding   gas,  move   outwards 
until  they  arrive  at  the  position  shown  on  Fig.  1 


t:t 


^ 


CT 


-^H 


Now  this  is  really  an  honest  attempt  to  solve  a 
problem  in  the  economy  of  gas  engine  improve- 
ment. Thus,  ia  the  Otto,  whidi  ia  the  beat-known, 
and  hitherto  the  most  successful  type,  the  tals  of 
work  done  is  aomething  like — ^Heat  converted  into 
work,  22'91  per  cent. ;  beat  taken  by  water  jacket, 
oO'lG  percent.;  beatcarried  off  by  exhaust,  27'93 

Now  it  will  be  evident  to  the  average  mind  that 
if  the  charge  In  the  Petrotryke  is  the  san  '  " 
Otto,  that  tha  compression  will  ba 
also,  but  the  expansion  ot  the  charge  will  be  double. 
The  Otto  engine  exhausts  at  a  veiy  high  pressun 

surely  to  be  commended.  But  the  improvement  i 
the  Petrotryke  does  not  end  there,  as  you  will  sen 
by  a  reference  to  the  figures  quoted — $D'1G  percent, 
ot  heat  taken  by  the  water  jacket.  Now  by  a 
reference  to  the  dgures  you  will  sec  that  when  the 
pistons  have  moved  tram 
that  shown  on  Fi^ 

expanded  as  far  aa It  could  hai. 

Otto  cylinder  with  the  piston  arrived  at  the 
end  of  its  stroke.  What  advantage  is  gained  then  ? 
Wall,  say  that  the  speed  of  each  engine  was  equal, 
the  expansion  ot  the  charge  has  toeu  done  in  tha 
Petrotryke  inexactly  half  tht    "'  


2o'8pei  .__.    . 

the  Otto— viz.,  301C 


r-jacket  ol 
■o  pul 


_ _.     juld  be  intolerable.    ButthePetro- 

expands  ite  exhaust  ontil  it  is  past  barking. 
1  uHMi  engines  will  be  tried  in  a  veiy  few  weeks, 
and,  what  is  more,  they  will  start  work  first  trial. 
Spedaliits  in  the  line  nave  also  proooonoed  in  their 


favour,  and  the  vriter  hopes  that  next'enmmerho 
will  be  in  possession  of  a  tip-top  PatrntrTlre. 

We  do  not  mean  that  this  engine  will  l>e  I  SO  per 
ant.  more  efficient  than  existing  types,  if  itshouid 
e  2a  per  cent,  on  the  right  nde  it  will  make  ita 
_iark.  It  ia  not  a  question  ot  taking  mere  out  ol 
the  cylinder  than  is  put  in.  Neither  is  it  a  ateam- 
engine  we  are  apeaking  about,  which  ia  usuaHy 
jacketed  to  keep  in  the  beat;  but  a  gaa-enjine 


BI.E0TBI0IT7    Alls    BTHBB. 
[31673.]— ■'  SiOMi  "  atatea  in  your  last  iaauo  that 

mission  ot  magnetic  or  electric  force  through  space. 
If  he  will  refer  to  Sir  John  Herschel's  lecture  on 
thesunr'Tam.  Sci.  Lect."  p.  79-81),  ha  will  find 
that  at  the  instant  ol  a  violent  outburst  upon  the 
sun's  surface  (observed  by  two  astronomers  inde- 
pendently on  Sept.  1,  1869]  the  needles  of  the 
recording  magnetic  instruments  at  Kew  were 
violently  daahrf  aside,  that  telegraphic  commimi- 
cation  was  interrupted,  and  operatora  received 
severe  ahocki,  wiiilat  a  station  in  Norway  was  eat 
on  fire,  and  at  another  in  America  a  flame  followed 
tho  pen  of  Bain's  telegraph.  Moreover,  aurone 
were  seen  at  night  in  latitudes  usual  and  unusual, 
even  near  the  Equator  and  in  South  Australia.  _  In 
my  own  experience  I  observed  the  snoppot,  vinble 
to  the  naked  eye,  which  broke  out  in  Nov.  18S3  (I 
think),  and  ventured  to  prophesy  an  auroral  display 
tor  the  evening,  which  display  actually  took  place. 
Sir  John  Herschel  gives  much  evidence  to  prove 
that  termtrial  magnetic  phenomena  are  intimately 
associated  with  solar  action,  so  that  there  is  a  good 
deal  for  "Sigma"  either  to  disprove  or  recant. 
He  must  either  give  the  explanation,  since  it  is  (all 
time  for  it,  or  admit  the  transmission  of  magnatio 
and  electric  force  through  space. 

If  all  the  facts  as  to  induction  vMib  nre  dednced 
fromtlieresultot  experiments  made  on  the"  ethar." 
basis  prove  to  be  correct  in  lactual  working,  surely 
that  is  a  proof,  so  tar  as  it  goes,  that  the  basis  was 
correct.  It  "Sigma"  can  prove  tiiat,  for  initanee, 
the  specific  induction  capacity  ot  dry  air  is  not  to 
that  of  mim  aa  1  to  5,  he  will  do  more  thereby  to 
upset  the  "  ether "  theory  than  by  whole  volnnwe 
of  academical  arguments.  I  am  only  a  biologist, 
neither  an  electrician  nor  a  mathamatidan,  and 
«ould  not  define  induction  to  save  m^  life,  nor 
could  I  even  solve  a  quadratic  equation ;  but  it 
does  seem  to  me  that  when  a  man  discover!  tliat 
2  +  X  -  4,  he  is  fairl?  well  justified  iu  assuming 
that  X  •  2,  and  in  using  that  value  as  a  basis  for 
further  calculations.  Is  not  this  exactly  what  hag 
been  done  with  the  "ether"?  "Sigma"  con- 
cludes by  saying  that  mathematics  have  shown  that 
bodieaahould  not  possess  inductive  capacity, 
they,  (or  tha  very  simple  reason  that  they 
ao  not  exist.  There  ia  in  all  nature  no  such  thing 
as  an  opaque  substance ;  tranaparencv  ia  not  to  be 
limited,  as  "Sigma"  would  evidently  limit  it,  to 
power  of  transmitting  luminous  rays.  Alum,  (or 
instance,  he  would  regard  as  transparent,  yet  it  is 
opaque  to  the  beat-ravs  in  a  very  high  degree. 
Vulcanite  stops  off  the  luminous  rays  entirely,  but 

is  to  the  luminous  ones.  A  really  opaque  body, 
one  which  stopped  the  heat-raya  absolutely,  oould 
never  be  warmed,  since  if  it  allowed  them  to  pene- 
trate its  substance  ever  so  little,  that  would  prove 
its  non-opacity,  i/iso  facto.  Thus,  to  eatablieh  hie 
closing  position,  "  Sigma  "  must  first  find  on  opaque 
body,  and  then  prove  that  it  does,  in  spite  of 
mauiematics,  poaaess  inducEve  capacity. 

Much  yet  remains  to  be  done.  It  may,  tor 
instance,  be  discovered  that  the  lines  of  magnetio 
force  obey  some  law  related  to  that  which  governs 
the  circular  polarisation  of  light.  It  miy  be  found 
that  induction  and  conduction  are  related  in  some 
such  way  aa  rcfiection  and  abaorptiun.  ThisIIeo-ve 
to  more  skilled  bands,  and  await  with  much  interest 
tho  explanation  of  the  J\ictt  above 
thear*'--'^""  ^' 


SffS 


dimensioned  space  may  B ,  — 

certain  so-called  "spiritualistic  phenomena."  Tha 
conidderation  of  space  of  any  number  of  dimensions 
arises  by  analogy  from  that  of  one,  two,  or  three 
dimensions,  am)  had  nothing  whateier  to  do  with 
the  attempt  ot  poor  Zollner  to  explain  the  knot- 
tying  rubbish  of  the  "mediums."  Zi>llner  was, 
I  beSeve,  by  no  means  a  mathematician  ot  a  high 
order,  and  was  at  the  time  the  subject  ot  brun 
dis»se  in  all  probability.  His  mathemiUcal  con- 
duiioas  were  also,  I  boUave,  incorrect. 

If  they  had  been  correct,  and  the  phenomena  to 
be  explained  had  really  occurred,  then  there  would 
be  some  ground  for  supposing  that  four  dimensioned 
space  reSly  existed.  The  mediumicians  were  sup- 
pOMdtobeable,  by  "anetrortot  tbewHI,''  to  pass 
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kind  of  iipaca  lo  the  othei.      But  thi 


not  e 


True,  that  an  h^otheais  could  l>e  framed  to  explain 
mdi  pheaomsoA.  doea  not  domoDBtrKte  their  exist- 
«noe.  I  quite  agree  with  the  oitremely  protonud 
StmtxlL  01  "  Sigtoi"  thftt  all  the  hfpatheBea  eiiiitl«d 

by  the  iubabitants  of  Bedlam  need  uot  he  ^ub- 
JBotad  to  the  critioiBm  of  the  "  higher  matho- 
nuitice,"  or,  indeed,  as  I  ahould  eaj,  to  auT 
vritidem  at  all.    But  it  "Sigma"  inlands  h;  thia 

that  tho  ideas  of  such  men  as  Sir  William  Thomson 
and  the  late  Clerk -M.UKell  in  this  couDtcy,  uot  to 
speak  of  many  forei<n  mathematical  phydicuita,  ore 
tif>  be  ehuaod  with  BrKllaiaite  raviaga,  then  I  can 
only  suppose  that  "  Si);ma  "  must  ehaii  on  an  iu- 
iconceivahly  higher  plane  thau  the  rest  of  humanity, 
or  that  he  hunaeif  paid  a  visit  to  Bedlam  and 
ndopted  the  Tiewe  of  some  of  the  bhabilaiita  of 
that  place.  The  only  way  to  overthrow  tho  hypo- 
thetio  law  of  graritatioa  is  to  ahow  that  the 
mathematica  are  wrong  which  have  bepu  coanidered 
To  show  that  the  law  esplaioa  the  foots, 


n  facta  n 


invalidate 
^osaary.     The  aame  remark 
■■■ "        "  ~     ■'      hypothc 


reader  a  modiGcatJou  net 
■will  apply  to  the  elet 
Either  the  phenomena  in  question  do'ni 
place  in  any  mediuni  at  all,  or  iu  a  mediuni  which 
IDuat  possess  certain  characteristica,  no 
Whether  it  be  called  other  or  anythiug  a!ae. 
cbaracteriaticB  iu  a  matter  bo  complicated  can  only 
be  detennined  by  the  very  highest  mathematics 
wielded  by  eiperls.  Of  oonrse  one  has  heard 
tMjwe  ailimmcaiii  of  the  "  tnatheinatical 
bU  the  rest  of  it ;  but  sui:h  romoiks  are  either 
neaoinslesB  or  irrelevant.  It  was  at  lirat  but  i 
" apeculstion  "  that  the  earth  was  not  Sat;  thei 
Uiat  tbs  earth  was  not  the  centra  of  the  universe 
then  that  the  stars  were  in  many  csaea  suna  aome' 
■Rhat  like  our  own. 

Universal  gravitation  waa  but  a  "  specDtatioa  "  a 
first  in  the  hands  of  Newton,  aud  it  was  not  till  the 
•'highoat  mathematics  "  of  the  period  had  been 
■  ating  that  apeculation  that  the 
13  publiabcd.  Uuyghena  formed  the 
--H^-^uirtLKju  that  light  phenomena  were  due  to 
the  undulatiotiB  of  the  "Tionaeiise  Ether,"  and 
numbers  of  the  be.'it  matheoiatioianB  since  his  time 
have  been  amplojed  demonfltratiag  that  the  Huy- 
Sheniau  speculation  or  hypothesis  colligated  vnn.-iii<i 
Ktoupg  of  facts.  In  shirt,  it  ie  only  br  '■  - 
tiona  "  and  their  veri£cation  "■'"""■  "  " 
Iwcomoa  a  well-ordored  aciei 
great  groups  of  facts  in  tho 
Ctirrent  electricity,  magnelinu,  electro- magi lotiara, 
magneto- electric  induction,  self.iudaction,  light, 
the  electro-magnetic  actioo  on  polarised  lights  have 
liBen  reduced  to  orderly  enclaves. 

Moreover,  a  grand  generalisation  is  looming  iu 
the  distance  irhich  sholT  unite  in  one  group,  ooveceil 
by  one  "  speculation  "  or  hypothesis,  all  the  pheno- 
mena appertaining  to  the  above-mentionodBubjectA, 
including,  perhaps,  gravitation  and  the  constitution 
of  matter,  under  which  may  tall  the  theory  of  heat. 
lo  show  the  absurdity  of  auoh  "  apaculations,"  re- 
Bults,  and  eipeclatioQs  will  require  very  much  more 
than  the  utterance  of  such  words  as  "  uouaenae  — 
ether,"  "mathemaUcal  mill,"  or  "Bedlam." 

The  probability  that  a  "  Bpeculation ''  or  hypo- 
thesis IS  a  true  eiptanation  of  a  groap  of  toctB 
clependa,  of  course,  upon  the  number  and  import- 

-•  '■■-  '--'-   eijilained    thereby.      Faraday's 

..r —  .i..;_  [  [^  judged  in 


y  by  '■  specula- 

. .  a  chaos  of  tacts 

By  such  means 


liypothi 


eknow 


the  prnperti 

"that  colciilatioos  are  applied  derived  from  those 
pTopertiea."  The  latter  jiart  ol  tlie  quotation  is  to 
me  unintelligible,  and  with  regard  to  the  Grst  part 
the  ettier  oould  not  be  used  as  an  eiplanatioa  of  the 
various  facts  for  which  it  has  been  useil,  unleaa  it 
[Knaeased  all  the  oasential  properties  of  matter. 

It  ia  tiaiully  eupposed  to  hare  all  the  propertiea 
cf  a  perfect  gravitationleas  material,  iDcomuresiible, 
fiuid  of  great  elasticity,  which  simplifies  the 
theoretic  treatment.  But  it  is  not  necessarily  free 
from  ail  eitcemel;  small  viscosity,  gravitationlesa, 
or  absolutely  inoompressible- 

"  Sigma  "  saya  the  "  electri 

vented  the  ether  to  explain  

•hould  they  not  do  sof  What  do  we  know  Q-f 
"ordinary'*  matter  distinct  from  its  properties, 
and  what  are  itd  properties  but  "inientiDus"  to 
eiplain  phenomena '!  But,  after  all,  has  not 
"Sigma''  done  too  much  honour  to  the  theorists 
tn  ascribing  the  iuventioD  of  the  elhor  to  them? 
"Sigma"  admits  its  eiistenco,  and  that  it  is 
Decessary  "  in  a  sense "  to  explain  tight.  I  am 
unable  to  explain   the  distinctiou  between  other 

Bappy  to  say  that  there  is  one  thing  in  which  I 
uree  with  "  Sigma," — that  an  hypothesis  which  ex- 


Z.ITHA1T0DE. 

f3167iJ.]~PEOCiyi !  And  I  am  very  much  obliged 
lo  Mr.  FitzOenld  foi  setting  me  right  with  legard 


lo  the  mode  of  manufacturing  the  lithanode  plates. 
I  presume,  however,  that  I  am  virtually  correct  in 
considering  the  finished  lithanode  plate  to  conaiBt 
chiefly  of  peroxide  of  load.  To  this  opiuion  I  was 
led  before  j- — '--  "-  ™■-'•--■-■ 

fam  sure  Mr.  FiUgerald  will 


load."     I  fully  coincide  with  t 

node  ia  "  the  negative  element "  for  batteries. 

S.  Bottone. 


ting  Mr. 


sars 


been  trying  photo-micrographi 
the  past  twelve  months,  wllf 
The  microscope  I  use  is  oni 
of  Zeiss's,  and  the  best  method  of  fine  adj  ustment 
so  far  has  proved  to  be  a  band  placed  round  a 
largs  wooden  pulley  attached  to  the  fine  odjust- 
mout  screw,  theuce  over  a  small  pulley  at  the  end 
of  a  long  rod,  which  rod  extends  the  whole  length 
that  the  camera  Bill  extend— s-iz.,  6ft.  The  band 
isapieceot  Jin.  tape. 

The  best  foouBsine  scraon  tried  ia  an  "Alpha" 
lantern  plate,  and  tlio  most  easily -managed  focus- 
sing glass  a  ttieodolite  eyepiece,  {he  focus  of  whidi 
is  just  tho  thickness  of  the  glass  of  tho  lantom 
plate  distant  from  the  front  lens  of  the  eyepiece. 

The  "  Alpha  "  lantern  plate  unexposed  (it  dis- 
colours  attar  a  time)  has  a  singularly  thin  and 
ttausluiient  coat  of  emulsion,  the  image  can  he  seen 
on  it  without  the  use  of  an  eyepiece,  and  there  is 
no  perceivable  grain. 

I  have  succeeded  fairly  well  with  Zsiss's  A  and  1), 
but  on  trying  Zeiss's  D  D  objective  (I  work  without 
Byepiecas]  I  find  that  I  am  unable  to  got  a  focus  with  a 
camera  extension  of,  say,  ISin.,  as  tho  front  lens  of 
the  objective  touches  the  cover.gluss. 

Will  some  of  your  correspondeuts,  learned  in 
such  matters,  kindly  say  how  they  work  with  such 
powers,  aud  with  those  of  shorter  focus?  Is  a 
projection  eyepiece  ueoossaryy 

I  tried  an  experiment  with  regard  to  foGQs  the 
other  day.  The  object  on  the  stage  was  focussod, 
using  Zeiss  A  objective,  on  tho  ground  glass  of  the 
camera  3Sin.  distant,  and  a  negative  taJcen.  The 
camera  was  then  shortened  to  36in.,  and  another 
negative  taken  without  altering  the  focus ;  it  was 

taken,  the  focus  still  being  the  same  as  at  first. 

Itesult ;  All  three  negatives  are  sharp,  and  except 
tor  the  dl!!erence  in  size,  it  is  impossible  to  say 
which  of  them  was  taken  at  thu  best  focus,  as  found 
for  3Sin.  extension. 

My  subjeots  have  been  mostly  sections  of  luug 
prepared  for  me  by  a  medical  friend  (my  share  of 
the  work  is  photographic,  ai  I  don't  understand 
much  about  the  microscope),  aud  I  have  continually 
to  complain  of  sectiuus  which  are  not  flat,  but  coi- 
mgatecl.  Would  it  bo  any  objection  in  inonnting 
to  place  a  small  weight  on  the  cover-glass  so  as  t^ 
press  the  section  flit ': 
Is  there  any  table  published  giving  the  ratio  of 
lerture  to  focus  as  expressed  for  photographic 
nsesby  Z.  ,  ire,  as  I  want  to  compare  the  spaed 
'  the  lenses?  The  lenses  used  so  far  are  not  aup- 
d    tor  photography,   but  ni 


euce  can  be  detected  in  the  visual  and  actinic 

the  cyclists  want  a  motor,  why  not  try  a  small 
gas-engine  and  a  bottle  of  comproiHid  hydrogen,  as 
'  foe  the  optical  laotoma  :'  It  might  be  heavy, 
ather  eipeusivB,  but  would  be  safer  than  some 
others  I  have  seen  suggested.  Uicroba. 


ler  impugning  the  good 
the  new  objective  of  I'S 
]ta  them  requesting  an  authoritative 
1  the  subject.    They  have  very  kindly 


layall  ii 


of  n 


luuication  to  them.    Their  letter  u  dated  lOth 
September,  and  in  it  Prof.  Abbe  says:—"  Please  to 
'  '     notice  of  a  journal  assertion  from  mj' part  that 
objective   has  no/   undergone  any   alteration 
whatever,  while  in  Jena  thai  ei'erf/  /ens  and  every 
iws  of  the  mti<i«ling  icm  in  czactln  the  lamc  mate 
'  lAc  iceoai  departure  la  London  in  iphich  it  ipju  al 
thifirit  d.-part<-rc.- 
The  italics  are  tbe  Professor's,  not  mine. 
Prof,  Abbo  further  states  :  ''  Though  I  havo  not 
myseit  looked  up  the  lens  all  the  time  over,  I  am  in 
a  position  to  give  this  assertion  quite  pasitirct-/  on 
these  grounds. 

"1.  Nobody  in  the  workshop  had  any  sensible 
inlerost  in  making  au  alteration  aud  ennualinf  il 
to  iw.  For  iiabodii  except  myself  was  responsible 
foe  whatever  detect  of  the  objective.  The  com- 
putations had  been  mado  under  my  personal  direc- 
tion, and  I  tiad  appuved  of  the  optician's  work  after 
execution.  If  a  detect  of  any  kind  had  happened 
to  come  oat  afterwards  the  fault  would  have  been 
mine  a)il)j. 


"  1.  Xobody  coiill  try  to  change  or  improve  ths 
rstem  without  consulting  me,  twcsmse  no  other 
■  f  fttU  with  regard  to  that  partiaUit 


I  wasth 


pel 

Prof.  Abbe  tnrthEr states;— "The  objectivi  hid 
not  been  tried  pfiatuji-aphicatlji  "by  us,  noitlur  Y»ii 

tore  Hi"te  prrpnre/l  to  admit  that  a  ' 
could  exist,  owing  to  an  insufficieat  opproiinutiim 
in  uniting  the  violet  lay  with  the  othsr  iayi(ia 
our  computation)  under  the  condition  alw^ithit 
in  Van  Ueurck'a  sample  t/ir  laine  difeet  ailBt  uM, 
as  both  objectives  had  shown  the  laoM  degmof 
achromatism  of  the  liiiifi' light.  Though  itappaond 
rather  strange  that  Dr.  Van  ITourck  should  nei  hivi 
observed  the  faulty  I  supposed  that  he  could  peifain 
have  overlooked  it,  or  had  not  found  it  burttal. 
owing  to  liis  particular  mode  of  iliuminaiiiin  « 
photographic  operation. 

"  In  this  spirit  I  advised  Dr.  Ciapski  to  moumt 
thereeidtial  diSerenoa  of  the  chemical  fooos,  audtA 
oomputo  a  oorrocting  lens,  to  bo  added  to  tb? 
svst«m,  in  order  to  oompangita  tar  the  expedsl 
dilTereiioe. 

'    'l^^t  __'""' 

hear  from  hii 
arrival  of  the  lens — ^that  he  could  not  find  a  diiT^- 
ence  of  focus.  In  face  of  the  positive  onertiini 
shout  tbe  result  of  yaar  trial,  I  felt  doubtful  about 
mracy  of  Dc.  CRapski' 


a  Ion 


B  any  d 


ikers  whiles! 


rs.  MajoU  and  Ni 
photographing  with  it  the  first  time  was  fauln 
InipuhitiDn.  Dr.  Vim  Honrck  had  no  dilScuhi 
getting  his  lens,  a  preciaely  eimilar  one,  to  tcmt 
focus,  as  is  clearly  shown  by  the  very  fine  photo- 
Lcrographs  which  he  has  published  as  iUustratio 


?.£"? 


"  Annalos  de  U 


fiieile  prinerpa  in  this  particular  work.  Any  acciiB- 
tioui,  therefore,  made  by  Dt.  BousBeld  must  (^1  to 
the  ground,  and  ho  Ought  clearly  to  apologiieloi 
having  made  them. 

Allow  ma  to  say  f urthot  that  I  regret  "  tfioo- 
Mopist"  should  have  made  such  an  ado  about  my 
'-Muspnuiit  in  writing  the  word  "actinic"  fortiiniil 

my  first  commuuication  to  jou  on  this  subject. 
F.B.II.S. 


[3107S.]— As  Mr.  Bousfleld  told  us  {31526,  p.  IS) 
lat  we  bod  bad  his  last  ountribution  to  this  discu- 
DD,  1  fully  expected  when  I  again  saw  him  coming 
forward  that  he  would  take  the  opportunity  to  pcunt 
IS  I  asked  him  lo  do  in  my  last  letter  (;ll'>iii. 
p.  6/),  the  charge  I  made  of  incompotonoo  01  de«p- 
lion  against  any  one  of  tho  gentlemen  refemd  la- 
As  he  does  not  dj  so,  I  presume  ha  has  the  ume 
lifficulty  about  thia  which  he  has  about  the  existssee 
>t  Mr.  Nelaon'a  "successful"  negative  about  nbidi 
he  told  us.  Mr.  BousSeld  makes,  however,  frah 
dona  which  are  as  utterly  without  foundslioa 
ise  already  rotorred  to.  For  my  part,  I  bin 
tcrrst  w/ialiivr  ia  any  of  the  parties  coueeraal, 
1  is  perliapa  more  than  he  can  lay  claim  " 
and    B^    for    my    acting    as    tho    subatitDla 


slightest  kni 
la  of  the  E 


lowl^B 


Lt  then: 


one  hariug  t^ 

a  the  snbjul, 


decline,  howeVer,  to  ntiily 
ty   as   to  whether  I  bw 
It  ia  a  mattar  which  doM 
alfect   tbe   matter  under   dtacussion,  and  oh 
with  which  Mr.  BouaSeld  has  nothing  to  do. 

In  regard  to  the  results  which  Mr.  BondeU 
says  will  bo  published   shortly,  aud  about  whiii 

"""  ' '  "'.  bborty  to  give  details  (Mr.  BoosBeW 

Snd  fault  with  other  correepoadeoa 
being  in  league  when  ha  ia  so  dee{dy  inTolved 
himself),  I  may  say  that  until  1  know  what  Uioj 
■  „  ■  thom  ;  but  I  trust  Uxj 
will  throw  more  light  on  the  matter  than  the  npott 
whioh  has  already  been  issued  does. 

■  ■  '  '  Mr.  Bousfleld  says  about  the  fi» 
adjustment,  I  do  not  think  that  the  tact  of  his  not 
being  suitable  for  a  string- and -weight  arraugamaiil 
proves  that  that  is  not  the  most  perfect  arruig* 
ment:  for  it  doss  not  necessarily  follow  ttaataial- 
worlnng  screw  is  the  most  accurate  an^  mote  thiU 
■'  does  that  a  screw  Which  works  easily  IS  noosMiril) 

My  experience  of  eyepieces  is  not  that  of  lb- 
BonaHsld.  With  tho  samo  Wray-lens  which  I  n- 
LS  being  perfect  photograpMcally,  the  DV 
,n  Zeiss  ^o.  i  eyepiece  causes  very  asnoo 
deterioration  of  the  photographic  image  wks 
focussed  for  the  visual,  cleacly  proving,  I  thiat, 
that  I'lof.  Abbs  is  right  in  wbM  he  says  ain't 
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nding  to  Mparats  Uib  ohemicol  and  vj 

r  lut  [otter  [31663,  p.  571  tlie  wirf  ■■  c 
'  in  liDB  9  from  the  top  of  column  '.i  ah 
igmflctnl."  Caane  Adjaatiueii 


irnKKATOKT  UnSORATION. 

9.1 — Thb  foUovinff  etu;  examples  of 
intsgnUioD,  whicA  I  have  lately  m 
jgested  by  qneation  "217^;  eee  "  E.  M.''  of 
!).  ma;  inteieit  some  readern  who  nrt 
ited  wilh  the  Inlegral  Calculus.    The  , 
ms  to  ma  to  be  applicable  to  a  very  UmitBil 
'  ol  cues  only.    Hero  I  have  applied  it ' 
^rminatioD  of  certain  areas  and  volumes. 


—Let  u 


a  parabola  O  P  R  (Hg.  1),    Oj-,  Oy,  the 


OT-A:  03  =  *.  Now  to 
1  ana  UKS  wa  mnit  tint  find  the  area 
■nd  then  subtract  that  from  the  ana  of  the 
leOTRS. 

e  O  T  into  n  parts,  each  equal  to  I,  and 
:t  OIL  these  porta  rectangles,  as  in  the 
Then,  area  O  B  T  •  inm  of  the  Foctaagles 
thera  Jl  is  some  quantity  which  may  be 
tel;  dimiuiahed  by  malung  I  sulHde&tly 
Tb8  area  of  the  m'*  reolangle  from  0  is 
ly   -J— .     Hence,    giving    in    all    integral 


ol  rectangles  +  Jl. 
-  ^'  (1  +  2"  1  3*  +  4*. . . 

■i(^^?) 


Hence,  area  O  R  S  =  i  ^/irfK 


lu of  Parabnloid.Sy  ravolring  rounil  Oj', 
aORS  will  gouorate  a  paraboloid.  To 
QB  its  Toliuoe  we  divide  OS  into  ii  parts, 
[oal  to  r.  and  suppose  rectangles  based  on 
irts— of  which  Q  N  is  one— to  revolve  round 
arb  rectangle  will  generate  a  cylinder ;  the 
on  for  the  volume  of  the  iii"<  cylinder  from 
;  4  irOHi  C.  Uence,  giving  to  m  all  integral 
rom  1  to  II,  we  have — 
it  rola.  of  cylinders 

-  2jrB(*"  +  iO- 
I  ( is  iudeSnitely  small,   or,  as  we  write  it, 
=  0,  the  sum  of  these  volumes  equals  /',  the 
ol  the  paraboloid.    Hence — 


-The  volume  of  the  paraboloid  is  half  tha 


o/  Cabitai  Tani/'oU.—Tbii  carve,  the 
1  to  which  is  y  =  -^,  poiaea  through  the 
rtudi  is  a  point  of  in&eiion,  and  is  convex 
lii  of  *  throQKhout,  To  find  the  area  lying 
1  the  podtivo  branch  of  the  cnrve  and  the 
I  take  a  length*  oa  O  z,  and 


ommon  parabola.  The  area  of  the  m"  of  those 
ectanglea  from  O  is,  Bvidtmtly,  -  '"  ^ .  Heaee~ 
Sum  of  rectangles 

=  },ll  +  2'  +  ^  +  i' +  .,')(' 


The  area  between  the  curve  and  the  axis  of  •/  is 
found  by  subtracting  the  above  quantity  from 
-J,  the  area  of  the  circamscriblng  rectangle. 


equal  ports, 
but  the  same 
periphery  is  c 
of  a  pyronud  ii 


ijrform.    LetHNRbi 
nbed  in  the  cone,  whic 


base  m  the  chord  X  P,  and 

plane  of  the  base,  through  a  point,  M,  iu  O  H,  ir 
thechordN,P,.  The  sections  of  the  pyramid,  beins 
fiioiilar  polygons,  are  to  one  another  in  the  dupli- 
— ' '■■-  of  their    homologous    aidea.     Hence,  il 


HM  > 


it  follows  that— 
le  through  M 


the  p^nuoid  may  tiave,  it  is  true  whea  thai 
is  iiifinil«,  or  whoa  the  pyramid  beoomei 
Let  A  denote  the  area  of  the  t»se  of  the  i 
c  that  oE  Uie  section  through  M.  llien,  v  t 
=  -^—-  .  A  is  the  volume  of  the  cylinder  circom- 
iicribing  the  slice  of  which  v  is  the  base.  Therefore, 
if  r  denote  the  volume  of  the  whole  cone,  we  have, 
by  adding  togathor  the  volomos  o(  the  n  cylinders — 

y  +  E.  -j.  {1  +  2=  +  a' .  .  +  „■)  (» 

Make  f  =  0,  and  £  vanishes.    We  then  have— 


If  the  base  be  an  ellipse  whose  semi-axes  measure 
1,1;  then  A  =  Trah,  and  r=  '-^AA. 

X.B. — By  a  horizontal  displacement  of  the  ele- 
mentary cylinders  a  right  cone  may  Iwcome  obhqua ; 
but,  the  height  h  remaining  the  soma,  the  volume 
of  the  figure  is  evidently  constant. 

Valams  of  Klliptoid.—Lst  OA.BC  (Pig- 3)  boa 
Hirtionot  an  ellipsoid  ooiitained  between  the  co- 
irdinale  planes,  the  complete  solid  oonsiating  of 
eight  similar  poitiODS,  O.  the  origin,  being  the 
--ntre.  Let  0  A  -  .1,  O  B  -  ft,  O  C  -  c  be  the 
mi-oias ;  and  suppose  O  C  divided  into  n  parts 
,ch  equal  (o  (,  BO  that  c  =  nl.  Planes  parallel  to 
O  B,  through  the  points  of  division,  will  cut  the 
lipsoid  into  »  slices,  oi  which  P  R  S  S,  B,  P^  is  one. 


and  if  O  P  =  M  (,   the   volume   of  i 
cylinder  will  be — 

TTf   X   PE   X    PS 


-  ^^(f-m-rO. 


>^     \  fi  2         3/ 


Make  }'  m  0,  and  we  have — 


Hence  the  volume  of  the  whola  ellipooid  i» 


N.B.— When  <^  -  A,  the  volume  is  that  of  » 
spheroid,  and  when  i*  •  ft  —  a,  it  becomes  that  of  a 
sphere.  Observe,  also,  that  tha  volume  of  jm 
ellipsoid  is  twice  that  of  a  cons  on  an  elliptical 
base  equal  to  its  equatorial  section,  and  of  on  alti- 
tude  =  2c;  and  that  its  volume  is  two-thirda  of 
that  of  a  cylinder  on  the  same  base,  and  of  altitude 
),  the  dimet^sions  ri,  ft,  c  are  iuter- 


t  01  a  cylm 
Ic.    Ofcoi 


of  0 


night  tfl 


B  the  » 


Cbaiing,  Kent. 


J.  B.  0. 


HOUCEOPATRT. 

[31680.]— I  EBQEET  tliat  I  cannot  echo  the 
optimism  of  "Innominate,"  in  letter  31641,  which 
he  shows  when  he  says  that,  if  true,  the  prindplea 
of  homcpopathy  will  be  ara»pt«d.  I  do  not  tbiok 
that  this  could  be  said  with  confidence  of  any  truth 
connected  with  medicine,  however  true  it  might  be, 
if  onoo  the  true  (ads  have  Iweii  overlaid  and  hidden 
by  the  utterly  false  conceptiona  of  professional 
bitterness. 

The  Britisb  Homceopathic  Sodety  have  only  powai 
over  their  members,  and  these  are  fL^rbidden  to 
advertise  or  to  conneet  their  names  wilh  any  leoret 
remedy  ;  membera  are  requestod  to  retire  when,  og 
happened  veiy  recently,  they  permit  their  name*  to 
he  used  in  connection  with  any  medical  treatment 
in  whidi  the  names  and  natures  of  the  drugs  used 
are  kept  secret;  it  is  the  public  who  encourogo 
the  quacks,  not  the  members  of  the  Society.  Can 
"  Innominate"  say  vfbo  is  responsible  for  all  the 
perpetrated  in   the   name  of   orthodox 


medicine  ? 
writing  h 


object  to  any  of  onr  memben 
firat  aid  to  the  sick,  domestia 
treatiaes,  which  many  experienced  p&reikte  are  quite 
make  very  good  use  of:  when  we  strut  and 
rer  our  great  knowledge  in  this  "  noble  pro- 
fession "  of  ours,  we  often  have  to  stand  aEide  anil 
0  the  ui^sdenti&c  common  sense  of  some  old  nurse 
some  thoughtful  pannt  put  our  boosted  sdenca 
the  bluib.  even  though  they  hare  not  been  trained 
as  the  State  requires!'' 

"  Innominate  "  asks  why  do  we  not  plead  our 
use  before  the  tribunal  of  the  profession  i*  We 
LVe  tried  to  do  thia  for  fltty  years,  and  are  farther 
dm  a  hearing  now  than  at  any  time  ;  it  is  a  fact 
at  no  calm  and  reasoned   statament  of  bomtBO' 

Kthy  hss  ever  reached  the  tribunal  in  question, 
cause  the  profession,  persisting  in  connecting  ua 
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flifen  UB  a  name  ot  reproach  ;  tho  soparation  com« 
bom  the  aiile  of  the  oitbtxloi  Khool :  ne  deleat  the 
luitelul  Bectonui  poaitiou,  bat  cannot  avoiil  it 
uulen  we  field  oar  oanidentioiu  ooQTictiona  br 
deoyins  oar  1>e!iet>.  Does  "  lanominate"  Usink 
that  thsro  cna  be  anytliiuK  but  discomfort  and 
irritation  iu  the  nacrificea  one  haa  to  make  in  avoir- 
ing  the  belief  in homoiiopathf  ^  All  the  miaconception, 
louol  frrendBbip,  imputations  o(  dishonest  j,  naif - 
•eeking,  deceittutaeia,  and  worse,  which  oue  liaa 
to  pnt  up  n-Ith  from  men  who  were  nnce  willing 
to  aak  ouu't  opiuion  jn  profeBiianal  matters,  go  far 
to  make  one  wish  that  the  fate  of  being  a  member 
of  Buch  n  protaasion  bad  never  been  our  corse  :  it  is 
not  an  easy  thiug  to  bear.  Sot  only  is  all  hope  of 
ultimate  profoBsional  advaocement  to  be  given  up, 
but  all  surli  skill  and  knowledge  as  we  have,  and 
alt  the  work  we  may  do  iii  matters  quits  apart  from 
this  one  point  of  therapeutics,  jEoes  for  nothing, 
after  once  we  hare  been  tied  in  tlis  minds  of  tbe 
prufeniaD  to  the  crude  dos^mats  and  erraneoun 
theories  of  mou  with  whom  we  have  uotbiiig  in 
common,  and  whose  betiafa  are  not  ours.  Tliere 
ii  a  specimen  in  the  E^ioi.ian  Mecju^ic  of  this 
week  of  a  writer  who  not  only  make* 
this  miscoaceptioa  aa  to  homoeopathy,  but 
actually  says  that  for  fourteen  years  lia 
practited  npon  the  erratic  lines  he  revives. 
(T!020,  p.  106),  the  great  tetisb  of  the  invisible  and 
■um-exiiting  doset,  and  I  uarlerstsjid  bim  to  say 
that  for  foiuteea  yean  he  tried  to  deal  with  iltacss 
iy^A,  don  of  JUoU.  ol,-jjj5;j55;,„  ol  . 
grain ;  of  ooonw  ba  got  into  aa  big  a  fog  a«  "  In- 
QOEiUDate"  confeaies  to  in  therapsutics.  Why  does 
he  coonect  eucb  nonseate  with  the  name  of  hnmu:r>- 
pathyPThiadoaeqnoitiouiuhoraoMipatliyiiaodssoiDB 
decided  death-blow.  I  will  take  this  opportunity  of 
nying  that  tbe  only  claim  we  make  in  this  matter 
is,  that  the  dose  o!  modicina  used  in  a  case  of  dis- 
order must  be  laaa  than  the  dose  which  would  odd 
the  drug  actioD  to  that  of  the  disease  :  a  bnminopath 
maj  give  as  Ug  or  bigger  dosea  thau  an  allopatli,  if 
his  ezperieD«e  teaches  him  that  he  will  sacceed 
li;  so  doing;  but  if  be  baa  got  bold  ot  the  n'Rbt 
dra^,  he  will  only  nggravato  the  snffarioBS  of  tjie 
patient  it  he  gives  more  than  tbe  dose  wbich  can 
produce  tlioso  some  ajmptoias ;  aud  in  nmctice  it  is 
foond  that  very  much  less  t^isu  would  oe  supposed 
will  act  promptly  and  succosjfully,  where  a  larger 
dose  works  no  more  slowly,  sud  often  tails. 

Finally,  let  ma  thank  "  lunominato "  for  his 
oourteous  letter,  and  assure  him  that  so  lon^  as  I 
continue  conviuc^d  ot  the  truth  ot  tbe  utility  of 


.-Veral  times  mentioned,  so  long  will  I  "not 
'J)  plead  my  cause  before  the  tribunal  ot  the 
profession,"  though  I  do  not  know  of  a  siugle 
journal  of  the  modical  preas  whieb  would  admit  one 
word  to  be  said  iu  favour  of  my  views. 

Oortud  Smith. 
Ciaigholm,   Upper  Clapton. 

THE  "TRUTH"  ABOTTI  THE  00UPAS3. 

[31661.]— SoMi:  of  the  information  in  Ti-->l/i  Is 
deddadly  jjeculiar.  Hero  Is  a  specimeu  from  the 
last  number,  with  regard  to  whitih  I  should  certalnlv 
prater  the  opinion  of  "F.R.A.S."  to  that  o(  the 
comiug  Jacibin  Premier : — 


point  was  the  north.  Ha  at  once  pulled  out  his 
watch,  looked  at  It,  and  painted  to  the  north.  I 
asked  blm  wbetbar  he  had  a  compass  attached  to  his 
watch.  '  AU  watches,'  he  repheil,  '  are  ooropaasas.' 
Then  he  explained  to  me  how  Uiia  was.  Point  the 
hour-hand  to  the  sun,  attd  the  south  is  exactly  half - 
way  between  the  hour  and  the  figure  XII,  on  the 
watch.  F'jr  instance,  suppose  that  it  is  foar 
o'clock.  Puint  the  hand  iudicating  four  to  the  aun, 
and  II.  ou  ihe  watch  is  exactly  south.  Suppose  that 
it  is  eight  o'clock,  point  the  hand  Indicating  eight 
to  the  Bun.  and  the  bi^re  X ,  on  tbe  watch  la  due 
south.     My  American  '"" 


I  did  n 


Thin 


a  sitrprliwd 


aaked 

ot  this  simjila  mada  of  discovering  the  points  ot  the 
compass  V  He  said  that  ha  had  never  heard  ot  it. 
I  pTBBumo.  therefore,  thut  the  wurld  is  in  the  same 
state  ot  igu>>rauee.  Amalil  is  proud  ot  bavins  been 
tlie  homa  of  the  inventor  of  the  compius.  I  do  not 
know  what  town  boost*  of  my  Amsncau  friend  as  a 


[3IG:i2.]— I  n\TB  read  with  much  pleasure  Jlr. 
Cilver's  able  letter  in  the  E.vm.ljU  Mecuihio  of 
Saptembdr  :■;.  If  he  or  any  otlicn  interested  In 
the  quoatii>ri  of  the  orij^in  -t  the  Pcntatouoh.  or 
— "■—     "  '•       •■-    "-    book    ot     Josbuu 


tbi"  iy»  Itoolu  ol  l£o»M,"  bavn  I 


etotLeui 


jehovistio  "  narrative  containing  the  traditional 
and  legendary  history  of  the  Patriarchs  and  the 
Israelites,  written  certainly  before  the  days  of 
Joaiata'a  retorma  when  the  local  shrines  were 
destroyed;  secondly,  ths  "Deuteronouuc,"  ot  later 
date  tbRQ  the  forrai^r,  but  dating  from  the  days  ot 
the  kiusa  of  IfToel  and  Judah;  and  thirdly,  the 
'•  Priestly  Code,''  the  chief  putt  ot  wbich  maybe 
found  in  Loviticua.  and  Eiodua  nv.— ml.  and 
ixiv.— x!.,  and  in  certain  chapters  in  tbe  Niok  of 
Numbers.  If  tliis  view  is  correct,  Mr,  Calver's 
argument  with  respect  to  the  legendary  character 
of  the  account  of  the  snn'astanding  still  at  Joshua's 
command  are  well  supported.  But  in  any  case  the 
account  is  so  evidently  traditional  and  poetical  that 
to  take  It  literally  seema  as  absurd  as  it  would  ba  to 
thiuk  a  miracle  Is  recorded  when  we  read  In 
Deborah's  song  that  "the  stars  in  thsic  courses 
fought  Bininat  tiiiera." 

An  article  in  the  same  edition  ot  the  Eney- 
fhprHia  JtrilaiiHifa  ou  ths  "  Oospela "  signed 
'  E.  A.  A.,"  gives  much  information  about  the  origin 
of  these  books,  the  aiitborahip  of  which  many 
consider  aa  well  rasda  out  as  that  of  a  Itoot  pub- 
lished Ibis  year  with  the  author's  name  on  tbo  lille- 
poge.  Clerloua. 


REPLIES  TO   QUEBIES. 

■,*  ia  Ihiir  amieiri,  0>TT4ipi>rt<imt4  art  TMpttt- 
fully  Tijmittd  to  mmtvm,  in  taeh  mttanee,  tkt  tillt 
aid  nwnisr  a/  [A«  pitry  atkid. 


[TiSH.]— Cnprlo  Snlphata. — I  read,  with 
^at  pleasure,  in  your  inue  No.  I3;i7  tbe  vecy 
mterestiug  questions  put  to  Mr.  W.  John  (jrey  by"A 
Foroignsr,"  and  I  was  aniioualy  waiting  for  this 
learned  gentleman's  reply— the  more  so  as  I  was 
under  the  impression  that  uo  satisfactory  auswer 
would  he  given  by  him,  alIhoui;h  there  Is  no  diSl- 
culty  in  so  doing.  But  proper  Huaweri  are  possible 
only  to  parsons  knowing:  (!)  Physieal  aticchio- 
metry :  (!!)  the  composition  of  light,  its  two  physicaj 


colours,  thsu  nature,  their  respective 
numbers  Ti,  CU,  111,  60,  oG,  51,  Jil,  their  special 
arrangements,  tbe  diHereaca  betweau  them  and 
tight,  and  their  mode  ot  production  ;  iy)  the 
chromatogenic  law  in  accordoiite  with  which  all 
coburs  are  produced  or  modified  in  material  bodlas 
— knowledge  which  Mr.  W.  Jolui  Orey  not  only 


IS  not  to 


.t  )«liovB 


a  belie 


ceivod  a  letter  which  con- 
le  folio  win  g  lines  ^  "  Je  n'ai  par  I'aTantage 


'me  de  plosit 
voua  n'avez  peut-<>tTo  pas  fait  une  etude  complete, 
tout  me  fait  oroire  i]ue  voosi^tes  jeuna.  traichemeut 
sorti  dea  grandee  i^ooles  Anglalsas,  oil  voua  avei 
re^'U  I'enseignement  des  plus  illustros  profsasenrs 
Bi-itanniquBs,  lesquds  out  trouve  en  Tous  un  clbve 
digna  d'oux.  qni,  sous  examen,  sans  coDtrxtla  et  da 
coulianoe  s'empreasa  de  dire  :  *  Magister  dixit  — 
Credo.'  D'oii  il  suit  qu'H  cote  de  la  ■'icie:ic!  rOelle 
r]ui  Tous  possL'des  il  y  a  (ihe;c-Tous  beauooup  da/ui, 
FU'tfiiiiii-r,  de  cro}joiKti,  qn'il  seralt  peut.ctre  utile  de 
remplocer  parle  (iii'ui'* Quante  li 


percoettant  quelquesol 
vouB  seciez,  iiou  pas  seulameut  Ic  plus  cupabls  des 
chcmistes  d'Aiigleterre,  inais  t'hamme  to  plus  uni- 
voraetlamant  iuatruit  de  I'Europe,  pouvont  n'pondre 
u  toutas  lea  questions  de  soieuce  par  des  eiiUikCions, 
selon    la   loi   coamique   ou    physique   uuiverselle 

absolua  des  phuuoraones.  A  mon  ugo mala 

pour    vous    en    seroit  un  jeu "      After 

having  received  ttiia  latter,  Mr.  W.  John  (iroy 
liehaved  m^nt  ubacomiugly  towards  Its  author. 
The  learned  chemist  says  tuat  it  is  obvious  that  tha 
lira  (not  Hoe}  milacnlea  of  water  arc  the  causa 
of  tbe  colour.  This  is  not  doubtful;  but  "A 
Korelgner"  asked  how  colourless  water  caused 
cjlour,  and  according  to  what  chromitogr— -  '-  — 


s  hud  a 


effect 


uumbu  S 

line  qua  non  cause  of  the  greeu,  by  its  arraoga- 
mi>nt  i  :  2,  and  another  arrangement  4  :  ;i  cnuiies  tha 
blue;  heiicfl  the  blulshgrceu,  ka.  In  admittius; 
that  thequerist  has  eomniilted  au  error  reiipsctiii^ 
tbo  oupno  sulphate,  which  can  he  jirodijcfld  by 
MVeral  procfisscs.  this  does  not  alter  iu  any  ;ray 

ths  uatoia  ol  his  queries  respecting  colour),  iiv. 


Our  present   knowledge   is,   in  that  req>ect,no( 

?uilo  so  limited  as  Mr.  John  Grey  supposes.  Ths 
lUo wing  lines  are  extracted  from  the  3rdioliiDa 
of  a  work  pubUahed  ii  years  ago,  page  'HO.  see.  419. 
"PartieChromatique.— Combiut'scolortsdesatiinus, 
at  Rapports  harmoniques. — Lea  couleurs  sonl  ime 
propnetc  constante  dot  corps  teirestres.  Giles  soot 
en  rapport  direct  avec  leurs  elements  ohJmiqofs. 
Les  corps  colores  sa  dlstingaent  des  corps  incok>rEi 
par  lea  rapports  harmoniquas  dani  lasqaels  aatrent 
les  qnantiti's  dss  stomas  chimiquei  pour  former  l<i 
combines  dont  ces  corps  sont  oomposcs.  (1)  Pio- 
daction  des  coulenni  dea  oombiufs  dCia  aux  atotM) 
incoloif  a.  (2)  Corps  composia  da  deux  on"  pliuiaiui 
combines  chlmlques.  (IS)  Telutes  produltea  park 
melange  dss  conleun.  Couiisissant  les  sept  rap- 
ports Earmonlquee  2:1,  V>:i,  b.^,  3:2,  4:3, 
S  :  4,  9  :  g,  et  leur  concordancs  avec  les  longnenn 
A'",*",  *',A",A"',  A",A',  desatomesr,  F,j>,A,i,r, 
des  sapt  conleun,  si  Ton  connalt  le  nombre  des 
atumes  on  des  vk-meuts  chimiques  do  chaqiie  ei^n 


'  A  Foreigoer ' 


^. 


tout  a   la  fois  la   couleiu  at  Iss 

[ues,   on   trouve  la  preavo  qui  la 

EoctsB.     (3)  EnOn,  dans  la  cai  ol 

L'aac<H>rd  outre  les  arrangements  dss 

unait  leqnel  est  le  v^nUble."    U 

will  writs  to  me,  I  will  enable  bin 

uqueatioQ  with  thousands  of  olhei^ 

.2  where  he  will  find  the  laws  eovenuiig 

oeoa,    notwithstanding  Mr.    W.  John 

lion.    The  dataiU  would  be  too  long, 

„  '""  fuoh  space  In  the  "  E.  M." 

JUorchoiu,  Somma,  France.  Cn.  Kabache. 

[7103 J.]— Clock- WheelB,  —Many  thanks  for 
the  reply  to  my  query.  I  will  get  the  book 
"Donoli"  recommeuds.  What  I  want  toknowis 
bow  many  teeth  to  the  inch  I  can  safelr  put  with- 
out getting  them  too  fine,  and  to  ^t  the  diam,  of 
the  different  wheels.  It  is  an  eight-day  chims 
clock,  seconds  pendulum,  gravity  escapemenL  Is 
the  four-legged  bast  fur  this?  I  prefer  lautam 
pinions  to  cut  cues,  as  Ihey  run  much  easier  witi 
lewer  teeth.  Would  it  ba  asking  too  roach  for  yon 
to  describe  or  givH  a  rouitli  sketch  of  tha  dividing 
machine?  Could  it  not  befitted  to  my  lathe  f  I 
can  make  tools,  and  ahould  very  much  like  to  mska 
up  tha  pinions.  How  are  they  fixed;  tightly  driraa 
ou  or  soldered  'f  See  my  address. 

AjtAtKUB  CtOCIT. 
[72031.1~Statlo«.^Ab3Once    from    home    pre- 
cluded me  from  thanking  "  T.  C."  and  "  A.  J.  W." 
my  query  J-,!0S1,     "  A.  J,  W." 


ohserred  that  the  "standing  rigging"  leadiog 
from  the  mast  beads  to  the  aide  of  tbe  idiip 
(technically  called  shrouds  and  backstays)  make  a 


vertical  angle  aa  shown  in  Fig.  1 .    There  are  foOi 

the  next  one  raking  aft  about  four  degrees,  and  n 
on  until  the  lost  one  may  make  twenty  degresa, 
what  saQors  call  bnriiontal  an;{1e— see  Fig.  2.  1 
trust  this  will  be  quite  clear.  The  point  ot  my  query 
was:  That  in  addition  to  tbe  downward  pressure  ou 


'^^^=?^fT=^^ 


the  spar  (mut),  what  would  be  the  {so-called)  hoii- 
lOTital  pull  of  tha  single  ahroud  aft  in  the  direotian 
ot  the  arrow.  Fig.  2.  My  next  question,  perhaps, 
might  not  ha  quite  clear.  Fi(c,  a  shows  the  po« 
with  tha  tops  rauod  it  and  >  pitU  ot  throe  toai  «a 


XN0LI8H  UEOHANIO  AKD  WOKLD  OF  SOEKMOB:   No.  1333. 


ati  of  the  Topa.  The  effoct  of  thftt  ii  to  'dstecEed.  The  pallet  epring  in  thia  nass  nuy  bave 
le  the  rope  at  what  I  call  the  neutial  pomt,  I  slipped;  the  pluDger  maj  eticlc ;  or  a  particle  of 
■h  •ppears  to  me  to  be  the  weakeit  pact  of  the  j  dust  may  ha»B  got  on  theloathar  ot  the  pallet.  Tiy 
.  If  it  it  □(  the  Bame  etreoglh  u  the  reet  of  jblowiuf;  hard  and  preuiiig  down  adjoining  keys  at 
rope  kindly  >ay  how  this  ie,  seeing  that  the  ( same  time  an  the  digital  which  goverua  the  refr 
on  ii  in  opposite  dirBction»,  Sajlob. 

2106.]  —  Qalvanometer.— To     Mb.     F.    C. 
30P.— You  can  wind  the  qnantity  coil  outside 
intensity,  but   should  put  one  or  two  more    of  tt 
n  than  if  iuBide.    The  nearer  to  the  needle 
a  of  wire  sre^  the  greater  efEect  upon  the  Dee< 


[72185.; 


Oeoason. 
-Amerloaii    Organ    Bellowa.— The 


oyer  pulioyi ;  but  it  u  a  trouhleaome  arrangement, 

and  personally  I  have  do  sympathy  with  t^e  idea, 

I  means  ifor  the  "ezpreaaioa"  is  obtainKl  as  much  by  the 

testing  .skilled  use  of  the  feet  of  the  player  as  by  the 

Sulation  of  the  keys-  As  to  size  of  belloirs — 
Bpendi  on  size  of  cane :  make  as  longaspos- 
,  not  mora  than  Wia.  opening,  and  with  at  feast 
ktreet  F.  C.  Allsop.  two  211b.  springs.  But  seriously,  is  the  man  who 
21U.]-Bleotrlcal  Exeoatlona  (tT.a.)-!  »«t.  ■"'=1' qu^ti™"  goiig  t*>  make  the  orgsji 
loita  of  the  same  opinion  as  Mr.  Edison,  that 
cuirent  should  have  been  applied  from  hand  to  i      [72268,]— Spiral  Taming    is  done 

It  iasJngnlaT  that  the  Americans,  who  kill  'lathe.  The  two  heads  haTO  a  spiral  biw  eut  that 
averat^  about  four  linesmen  a  month,  didnot  work  on  dat  steel  discs— one  at  each  head — that 
by  their  experience.  Probably  there  is  a  great  [makes  the  work  sUde  to  the  right  when  the  oord  is 
-lee  between  accideotally  receiying  a  power-  I  liulled,  and  the   gouge,  held  lirm,  cuts  the  spiral. 

.1 3 :.: _!.:..    a..ff _j      'Thoorm.  orr-'-^ '-    ' ■"■--    "— ■■ 


hock  and  reoeiyiag  one  while  fuQy  prepared 
enecting  iL  In  experimenting  with  induction 
4,  1  haye  fonnd  that  when  happening  aoci- 
;ally  to  touch  the  handles,  I  reoaiye  what 
»n  to  be  a  very  ttrong  shock ;  while,  if  I 
Miately  take  hold  of  the  handles,  the  shock 
I  not  appear  anyUting  like  so  strong.  However 
nay  M,  the  first  electrical  eiecutioD  having 
red  ■  failure,  lot  ns  aiuoerely  hope  it  will  be  the 

F.  C.  Allsop. 
2140.1  —  American  Organ  and  Oonoert 
oh.— 'It  is  most  unlikely  that  any  American 
m  is  below  "concert  pittih,"  as  it  is  called, 
m  the  reeds  have  all  Satlened ;  but  what  does 
querist  understand  by  " concert  pitch"?  How- 
r,  ha  can  sharpen  in  the  nsoal  way  by  scraping 

frae  end  of  the  yibratora.  He  won't  do  yerr 
■h  hum  ;to  the  8ft.  C,  bat  he  will  have  to  be 
r  <:kraf  ul  with  the  reeds  in  the  upper  part  of  the 

register.  Why  does  he  not  write  to  the  agents 
hemakera  and  ask  il  tbey  will  exchange  or  send 
ner  to  bring  the  instrument  up  to  concert  pitch  ? 

Obouioh. 
mil.]  —  Karlc  Bquarefl.— The  foUowing 
Ting  from  the  Jiclio,  iieptember  21,  appears  to 
»et  this  question  : — A  jiasii  square  is  a  magic 
ire,  all  the  diagonals  of  which  (not  the  central 
I  only)  give  the  peculiar  summation.  That  is 
ay,  uie  square  may  be  altered  by  transposing 

firstoolnmn  or  row  to  last  place  {e-  •■• '° 


r  of  ti 


m  of  Uie  central  diagonals. 


without  altenos  the  si 


17 


23 


12 


'  above  is  a  magic  square,  eyery  row,  column, 
diagonal  adding  up  to  GS.  It  is  also  naiii. 
example,  the  first  column  may  be  lifted  bodily, 

down  in  the  last  place  of  all,  and  the  new 
fonalsT,  21,  16,  i,  18  and  21,  17,  16,  8,  1  will 
1  mm  6j.    And  so  on,  any  number  of  times. 

T. 
'3142.3— Tallow  Bl«a«h<ilK.— There  is  not  a 
^la  process  of  bleaching  tallow ;  but  see  Watt's 
t  on  "Soap-making."  Of  course  the  querist 
ins  hieadiing  fat  for  making  it  into  tallow.  The 
itioa  has  beien  'answered  in  back  volumes,  but 
Manly  is  of  little  interest  to  readers. 

Nus.  DOS. 
"21  S3. 1  —  Wire  Springs.  —  What  does  this 
list  mean  V  What  sort  of  wire  springs  does  he 
itF  He  will  find  them  all  described  in  back 
imss.  It  ia  scarcely  likely  there  is  a  book  on 
1  a  subject.  Brj-CKY. 

i21(i2.]  —  Documentary  Agraement.  — 
gieements,"  of  course,  require  stauipe  accord- 
to  their  nature  oud  value.  The  stampiug  is 
eat  Somenet  House  ;  but  in  such  matters,  if 
don't  know,  you  are  very  much  ex-wiaehead 
-  '    't  employ  a  solicitor.  Nuit,  Dob. 

—  Sand-blaet    Faint.  —  If    qneriets 

-,  uic)  would  probably  get  answers  more 
Jdy.  Wondering  what  "sand-blast  paint" 
Id  be,  I  come  to  the  conclusion  that  it  is  the 
Diih  used  to  protect  parts  from  the  action  of  tho 
d  whilst  others  are  being  moded.  Well,  any 
ip  elastic  varnish  will  do— even  well  boiled 
eel  oil  with  a  little  "thickening"  of  whiting  or 
*«■  Ndn.  Dob. 

72181.]— "Ghort"  In  American  Organ.— 
a  qiisry  u  inconvctly  headed.  An  organ  whicb 
■  "lapoering  note  ia  not  necessarily  afflicted  with 

"     ■    bill-"   ia   athXna  that  <.Dr,  luk 


er  of  the  plots 
3  Upper  base, 
11  the  bases  of 


The  open  work  is  only  deeper  cut.  The  best  way 
to  space  a  cylinder  is  to  cut  a  strip  of  paper  and 
paste  it  round.     Drawing  it  wanted. 

[72378,]  —  DIvli 
following  would  do  :— Difference  of  tho  two  upper 
and  lower  buses  divided  by  the  number  -'->--  -'-•- 
required,  adding  the  quotient  to  the 
gives  the  next  one,  and  ao  on  until  all 
the  plots  be  found.  Then  divide  the  superfii 
area  of  the  land  by  the  number  of  plots ;  the 
quotient  is  tho  area  o(  each  plot.  Divide  this  by 
the  mean  of  the  baaea  of  each  plot,  which  will  give 
the  height  of  the  plot. 

Cairo.  MooaMEd  Skatik,  Daira  Sanieh. 

[72286,1- Bleotro-Copparlng.— May  I  suggest 
as  a  supplementary  reply  to  this  query,  that  it  will 
perhaps  be  adviaahle  to  first  coat  the  iron  in  an 
alkaline  copper  bath,  with  a  thin  deposit  of  copper, 
then  transfer  it  to  an  acid  bath  of  copper  sulphate 
to  finish  the  deposit  to  the  required  thickness  of 
]',,in.  Copper  can  be  deposited  more  cheaply  from 
a  copper  sulphate  solution  than  from  an  alkaline 
copper  solution.  O.  £.  BonnbI. 

[72312.]  —  QIsBolvlng  Nickel  off  Copper 
PlatSB.— You  should  have  no  difSculty  in  doing 
this  with  strong  sulphuric  acid,  to  whicb  has  been 
added  a  small  quantity  of  nitrate  of  potash  in 
pinches  as  required.  Perhaps  you  had  the  add  too 
hot,  or  put  in  too  much  nitrate  of  potash  at  once. 
In  either  case  the  acid  would  pit  the  copper  as  welt 
as  dissolve  the  nickel.  The  process  must  be  watched 
closely  and  conducted  carefully  to  ensure  success. 
G,   E.   BON.tBT. 

[72339.]— Oaa  from  Paraffin  Oil.— The  volume 
of  gaa  which  may  be  obtained  from,  say,  one  gallon 
of  petroleum  oil,  will  depend  upon  the  quality  and 
specific  gravity  of  the  oil,  as  well  as  upon  the 
temperature  at  which  it  is  deoomposed,  and  the 
candle-power  of  the  resulting  gas.  Dropping  the 
oil  slowly  into  a  retort  heated  to  dull  redness,  from 
90  to  lOOcft.  of  gas  may  be  obtained  per  gallon  of 
oil  with  a  lighting  power  of  from  ao  io65  candles. 
"T.J,"  (72479)can  best  neutraUseanalkaline  soap 
by  melting  it  and  atirting  in  very  dilute  sulphune 
acid  till  it  beoomea  neutral.  It  required  tor  any 
detergent  porpoBe,  boradc  add  ma^  be  advan- 
tageoosly  smpIoyM  instead  of  Eulphanc  auid. 

H.  B.  F. 

[7231S-]  -Chemical  As&lyals.— The  point  the 
querist  wished  to  obtain  comment  on  in  the  qualita- 
tive analysis  of  a  mixture  of  ammonium  ojcalaCe 
and  potass,  chiomate  was  the  modificatjoa  he  should 
adopt  in  the  scheme  of  analysis  as  set  out  in 
Thorpe  and  Muir's  book.  According  to  the  scheme, 
Cr  comes  along  with  Fe  and  Al  in  the  third  group, 
as  thrown  dovni  by  ammonia  only  in  presence  of 
am,  chloride.  lu  reference  to  the  said  mixture,  Cr 
dealt  with  by  ami 

nalysis  should  b 


[72S89.1-L.    O. 
early  all  the  engine 


•2179.1  - 
ildooTy  n 


Aatoth 

«mide,  would 

"Sm." 

oblige  by  saying    how   he 

applies    the 

by  testing  a  drop  taken  from 

the  mixture 

''.r^ 

ated  by  die- 

;ill.ltion 

of  the  Br  into  KI,  and  ai 

lertauiiug  tho 

c  acid  would  sat  tree  halt  the  Be  I  take  it. 

[snotthiasoF    Thus; 

(1) 

2  KBr  +  HjSO.  =  K^O.  + 
MuO,  HHIJr  -MuBrjf 

2HBr. 

11,0  + Br 

■ghost";  fera' 


[orsfaall  makes  a  slight  inaccuracy  in 

_    sketch  of  No.  517  which,  with  his  permission,  I 

jpher  "  is  a  thing  that  can  be  '  rectify-     Nus-  41^  to  432  are  like  the  aketch  : 
What  is  meant  by  a  "  ghoat  '■  |  No*.  77,  7S,  82,  101,  123  to  126,  120, 


6  have  side  tanks  ci 


within  an  Inch  of  the  driving -wheel  splBshen,  there- 
tors  earr;  more  water  than  the  41->  class  and  also 
have  larger  domea.  Nobib-Wsstesit. 

[72374,]— 8Ilver-Pl»tin(r.—Soft.soIdored  joints 
in  brass  artiuln  should  bs  first  coated  with  copper, 
either  in  an  alkaline  coppering  solution  or  by  means 
of  the  following  simple  proceea.  Make  op  a 
saturated  solution  ot  copper  sulphate  and  paint  the 
joint  with  this.  Then  stroke  the  wet  joint  with 
a  small  brush  of  iron  wire.  Copper  mil  be  de- 
posited on  tho  solder  of  the  joint.  Repeat  the 
process  until  the  joint  is  coatad  uniformly  with 
copper,  then  rinse  iu  clean  water,  quick  with  mer- 
cury as  usual,  and  immerse  in  the  plating  solution. 
If  you  have  an  alkaline  oopparing  solution  or  a 
brassing  solution  in  working  onler,  it  will  take  less 
time  to  coat  the  whole  article  witti  copper  or  with 
brass  in  one  or  the  other  ot  these,  than  to  dootor 
up  the  joint  by  the  abora  proceea- 

Q.  E.  BONHBT. 

i   D.    Sallwar-- AU   or 

ow  rebuilt  had  names  ori- 
flrst  express  engines;  1 
Irigand,  2  ^rsair,  S  Heron.  6  Stalk,  7  Swift, 
o  Dartnall,  9  Swallow,  17  Qorgon,  21  Fanther, 
26  Xanthus,  37  Vigilant,  44  Heindeer,  46  Elk, 
46  Champion,  47  Templar,  SO  Enigma,  61  Mermaid, 
ii  Lothiur ;  idl  these  have  been  rebuilt  withont 
names.  There  was  also  143  Hercules,  which  ha* 
been  broken  up.  Then  thero  are  still  in  their 
original  form  63  Enropa,  51  Asia,  65  Africa,  66 
America-  In  the  matter  of  tanks,  I  believe  most 
ofthefollowinghavebaenrebuilt:  80 Sittingbonme, 
61  Chatham,  62  Fayersham,  71  ^olns,  72  Baochni, 
73  Vulcan,  71  Comus,  Bl  lona,  82  Bute,  83  Jnra, 
81  Arran,  85  Islay,  86  Staffs,  87  Ulva  ""  '■'-^- 
89  Kelvin,  90  Spey,  "'    '  ""  ~ 

91  Eak,  95  Albion,  9t 

99  Mona,  100  Smtia-  Of  goods  there  were  the  fol- 
lowing :  113  Adi,  111  Calypso,  116  Diomede,  116 
Portuna,  117  Gordius,  118  Pyramus,  119  Amphl- 
trita,  127  Adrian,  123  Trajan,  r29  Vespaslwi,  130 
Tarquin,  131  Pertinai,  132  Constantine- 

C.   F.  DEiniT  MlBSHAU,. 

[723!II.]-Banndlng  Edgea  on  aUas  Plate.— 
Mount  emeiT-wheol  between  your  lathe  centres, 
drive  at  good  speed,  and  "  chamfer  "  (as  it  wemj 
the  square  edges  of  your  plate.  Bemove  stone  and 
turn  two  discs  of  wood,  |m.  diani-  less  than  glass ; 
oentre  one  on  face-plate  and  Si.  Qive  it  B  Coating 
of  turner's  cement  (ordinary  pitch  will  do)  ;  warm 


87  Ulva,  88  Clyde, 
1,  92  Tay,  93  Nia^ 
7  Erin,  98  Cambria, 


Tour  glass,  and  centre  same  an  it  (edge  will  project 
Jin,)  Prepare  the  other  wooden  disc  with  cement, 
and  treat  similarly  ;  prepare  a  block  of  wood,  a> 
sketch  ;  smear  rscees  with  emery  and  turps,  apply 
to  projecting  edge  ot  plate,  using  finer  emery  as 
you  proceed,  and  Gmmy  Baith  with  ntuga  or  . 
put^  powder.  Tkajubhi. 

[72395,]— Haat  from  Blactriolty.— It  wiU  be  ' 
Buffident  to  ^ve  the  cost  of  one  electric  borse-power, 
as  applied  m  tDmace  work,  knowing  which,  the 
querist  may,  as  he  aays,  "  infer  about  what  other 
results  can  bo  got,"  In  an  electrjc  furnace  instal- 
lation costing  £S,DO0,  equipped  with  400H.P.,  the 
HiBt  of  one  electric  horse-power  is  a»  follows : 
With  coal  at  7i.  Od,  per  ton  =  '0102  pence  per  lb. 

ib^oad,  mil  consume  31b.  of  coal  per  H,P.  Allow 
]lb.  for  losses  in  dynamo,  waste,  &c- : 
3!lh.  of  coal  at  0102  pence. .     =  0'1S07  pence. 
Wages  at  2Ib-  Id.  per  hour 

^400 .  0-0,53.1      „ 

Oil  and  Stores  at  £3  per  week     >  0  0320      „ 

Carbons -  0-0500     „ 

Depreciation  and  interest  pec 

H.P,perhour ■  0-0100      „ 

Total    cost    of    one    electrio 

horse  power  per  hour       ..      ■■  0-3022      ,, 
Or  about  jotapennyperhour.  II.  B.  F. 

[72397.] — Tooth- Stopping. — If  you  are  a  molar, 
ik  your  owner  to  havo  you  filled  with  "  Sulli- 
in's."  I  have  seen  lots  that  have  stood  twentr 
yean.    The  charge  should  not  exceed  Ss.  or  7s.''  6d. 
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ti  a  central  or  front  tooth,  any  metallic  filling  will 
tun  dark,  if  not  blsck.  Gold  u  the  bcM,  but 
ccntlf.  White  cdment  fillingB  Boldoin  lut  more 
than  two  or  three  jean.  By  the  bye,  then  it  a 
Rrand  field  foceipcrimeDtforthe  ceadenof  "  Oitn" 
to  iDTent  a  white  plastic  filling,  which  theH  be 
twnnanent  in  the  moulh.  A  nire  toituna  foi  the 
Tucky  diacoverer.  H.  C.  Braitn. 

[72397.]— Tooth-Stopplaff.— The  beat  material 
for  filling  teeth  is  undoublcdlj  gold.  Thii  metal  ii 
tued  in  two  forma,  oohetive  and  Don-coheriTs.  In 
CobecdTe  gold  filling  the  gold  ia  introduoed  into  the 
prepared  cavity  in  email  ;)!ocea,  and  each  layer,  or 
biece,  is  welded  to  the  piecediag  portioD  by  being 
amartly  ttnick  with  a  mallet.  The  result  of  thia 
mode  of  operating  ia  to  produce  a  solid  plug  of  gold, 
end  a  akillul  dentiat  con  by  thla  means  restore  s 
ConaideiBble  portion  of  Iho  miaaing  eontour  of  a 
tooth.  NoD-ooheeive  gold  will  not  unite  aa  above, 
and  ii  mud  only  where  the  aides  oi  a  csTity  are  well 
defined.  The  merits  and  demerits  of  tho»  two 
fomu  of  filling  have  received  animated  diicuaaiim 
for  many  j-eara— each  method  Iiai  its  advantages  in 
certain  eaaea.  I  may  here  oa^  that  gold-mling, 
well  done,  ia  of  necessity  eipeQaive.  A  dentiat  may 
Bpendaa  longas  (our  tuid  &ve  hours  over  a  Eiiigle 
tooth,  engaged  in  this  moat  difficult  of  aU  dental 
Vrork,  and  often  standing  with  back  bent  in  a  very 
tryine  position.  The  other  forma  of  tooth-fiUing 
may  be  divided  into  amalgama,  osteo -plastics,  and 
gnRapercha.  Pure  tin  ia  sometimea  used,  either 
kltnie  or  in  oambinaticn  with  gold.  The  amalgami 
form  Tery  eioellent  GUiozs  m  all  cavities  wliere 
gold  ia  inadmiaaible,  and  where  the  tooth  ia  not  too 
■enntive.  They  should,  however,  never  be  uaed  in 
front  teeth,  oa  tbey  almost  invariably  blacken  the 
tooth  after  the  lapse  of  a  abort  time.  In  cases 
where  ■  loolh  ia  mclined  to  give  pain,  owmg  to 
the  near  approach  of  the  decay  to  the  nerve 
pulp  ol  Uie  tooth,  a  metal  filling  of  any 
•ort  ii  a  miatake,  owing  to  tho  property  of  metals  to 
OOndnct  changea  of  tempenituie.  A  nearly -eipoaed 
pulp  ia  kept  in  a  state  of  chronic  irritation  when 
covered  by  a  metal  plug,  and  hot  tea  or  cold  water 
becomes  painfully  apparent.  It  is  in  these  ciues 
tliat  guttapercha  and  the  osteo-plaatic  fiUinga  are 
•o  valnable,  and  many  a  troubleaome  and  "  doubt- 
ful" tooth  is  reatorM  to  the  decired  standard  of 
comfort  and  utility  by  the  judicioua  lue  of  these 
Uateriala.  In  conclusion,  I  would  add  that  the  in- 
ereasad  knowledge  of  micro -organiims,  together 
witli  the  more  ouef  ul  study  of  histology  relative  to 
tooth -atruoture,  has  rendered  tho  choice  of  filling- 
moteri^  for  any  special  case  oao  which  shouTd 
only  b«  undertakea  by  a  profeaaionat 


le  feara  that  a  aenes  of  diaasten  will  attend 
the  unbappy  patient,  and   caoee 
welwme  the   meritabte   grasp   of 
to  aure,  yet  not  alwaya  so  expedient. 


"cold   I 


J.  Webt. 

[72401.]— Eleatrlo  Bell  and  Battery.— Take 
one  wire  from  carbon  pole  battery  to  bell ;  now 
take  the  other  wire  from  zinc-poLe  to  the  faitheot 
room  press-button.  Now  scrape  ttro  suitable  p1a«es 
in  covering,  and  solder  two  tnnnch  wires  and  lead 
them  to  the  other  two  rooms,  Now  run  one  return - 
wire  from  farthest  room  preaa-button  to  bell, 
tcrape  two  suitable  places  in  thia  wire,  and  oolder 
two  retam-wires  from  other  two  rooma.  _  Gat  a 
pamy  stick  of  marine  ^Ii 

172408.1  —  VamishlnK  Drawinw.  —  If 
"  Qranghtamaa "  will  add  a  small  quantity  of 
■Inm  wlUi  his  coloora  before  using,  he  vcill  find 
the  oolours  atay  much  better.  1  have  tried  thia 
method  myself,  which  anawcra  very  well.  Be 
caieful  to  not  add  too  much  alum,  or  you  will  spoil 
join  drawing.  A.  B.  T. 

[72413. 1-Optloal  niaalott-"  Stella."— This 
QlDnon  is  not  prodnced  by  the  action  of  roirrora, 
tut  by  the  exercise  of  a  little  ingenuity.  The  wall 
■t  the  back  of  the  stage  ii  painted  of  a  dark  colour 


(black),  and  there  are  two  sets  at  side-curtaii  . 
u  to  coat  a  large  shadow  within.  The  gaa  ia  for 
the  same  purpose  placed  outside  the  stage,  and  ~ 
front  of  the  aido-curiaina.  The  interior  tbns  ie  ve  _ 
dark :  in  it,  and  about  m  the  middle,  is  huig,  bv 
tataaa  of  two  thin  duUn*,  a  board,  and  it  is  on  tMg 


board  that  the  bust  of  "  Stella  "  makes  its  appear- 
ance. It  ia  produced  by  a  lady,  who  stands  in  a 
bog  which  ia  painted  black  and  placed  against  the 
back  of  the  etj^e ;  thia  bag  rcacliea  to  the  board, 
and  is  so  arranged  that  only  the  head  and  down  to 
the  waiat  of  the  lady  is  visible.  She  preMeiagainst 
the  board,  and  an  aaaiatant  places  a  cardboard  bust 
in  fiant  of  her  and  fiateus  it  to  the  suspended 
board.  This  gives  tlie  impression  that  the  lady  is 
fixed  on  thia  board,  because  you  see  what  you  take 
to  be  the  real  bust  of  tho  lady  fastened  (o  the  boards 
her  head  appears  above,  and  the  bust  ia  so  mode 
that  it  fita  close  to  her  neck.         it.  B.  T.  W.  Z. 

[721H.]— TranspBjrant  Clock.— This  is  what 
generally  is  termed  a  myeterioua  clock,  and  has  in 
uiia  caae  the  movement  concealed  in  the  bonds.  I 
have  seen  such  a  clock  with  two  movementa.  one  in 
the  hour-hand  and  the  other  in  the  minute-haud  ; 
but  I  believe  they  are  also  made  with  one  movement 
only,  which  has  to  drive  the  two.  The  minute- 
hand  turns  freely  on  a  amooth  arbor  at  i; ;  in  tlie 
countorpoiae  a  a  watch  movameot  is  fixed,  face 
towards  {bal.  Instead  of  the  minute-hand  a  amall 
weight  is  attached  to  the  set  square  and  the  whole 
is  in  equilibrium,  so  that  when  tho  weight  ia 
in   the   poaition    indioted   in   skoldi,   the  hand 


[7'2422.]-L.  O.  and  S.  B.  and  H.  S. 

inclose  aketch  of  one  of  Mr.  Kirtley's  fine 
motives,  which  I  hope  will  be  of  use  to  ' 
No.  2."  DouDLAB  Let 

[724IS.1  —  Compound  OsclllatliiK  Fi 
EnBlnos.— To  ''jicK  of  Alt.  TuAnES.''- 
that  is  the  class  of  engine  I  mean  :  but  it 
detail  of  the  trunnion  and  pedeatai  that  I  w 
get  at.  There  must  be.  I  suppose,  some  k 
gland,  together  with  some  orrangemeut  for  ' 
up  wear.  I  undentand  that  the  porta  in  p< 
are  straight,  while  in  the  trunnion  they  are  e 
Mow  are  they  made  to  correspond  ?  The  tru: 
I  auppoae,  ia  of  very  large  diameter. 

A.  F.  SaucesFi 

[721117.]— Small  Boxes.- Yes;  shsUac  v 
J   __  ,__..^_g^    ij  opan- grained  n--"^- 


t  ui 


.  gUas-paper 

proceed  to  polish.  To  obouise,  see  that  your 
IB  free  from  grease,  and  give  it  a  coat  of  lo( 
stain,  and  than  a  ooat  of  nitrate  of  iron.  Tl 
be  mode  by  putting  a  few  drops  of  aqoafort 
china  or  glaas  vessel,  with  a  tablespoiui 
water.  You  ean  put  the  nitrate  on  first,  and 
the  other  after.  Jacz  of  Au.  Tba 


points  at  III.  The  motion  needs  Mareely  any  ex- 
planation. When  the  watch  goes  and  causes  Uie 
weight  to  take  another  poaition,  the  centre  of 
giavity  changes  aud  causes  the  bond  to  revolve  on 
its  aiia.  The  hour  hand  must  have  the  weight 
attached  to  the  hour- wheel,  unless  it  is  preferred  to 
drive  it  from  the  minute-hand.  In  thia  case  a 
cannon- jiinioH  ahould  be  fixed  on  tlio  tuba  of  the 
minute-haod  and  gearing  with  theconcealed motion 
work  in  the  bour.hand,  tho  hour-wheel  being 
tlmtly  fixed  to  the  hand.  Daxois. 

[72121.]-Kortli-Eaatern  BaUway.— I  aend  a 


[724:0.]- Power  of  Dynamo.- To  Me 
TOBE. — A  dynamo  giving  '2  empires  at  W 
presanre  should  be  capable  of  lighting  two  la 


in  parallel.  It  will  t 
The  leads,  if  the  difta 
may  bo  of  No.  lli  wire 


kins2S  1 
:e  about 


iu.p.  to 

3.  Bon 


[72430.] — Automatio  Fountains  are  ' 
}j  compressed  air.  Tliey  may  often  be  seen 
rindows  and  in  eihibiliona  diapenaing  pe 
rater.  Ton  pump  the  aii  by  meana  of  a 
uto  a  metal  vessel  containing  water ;  the  A 


drawing  of  the  compound  engine  i 
EzhibitioD,  1SS7.  C.  F.  Deho 
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121J— 


— North  BkataraRailwaiy. — Henwith  I 
.  s  Tongh  aketoh  of  Mr.  T.  W.  WandaU'a 
iDsd  engine,  No.  1324,  ai  reqneated  by  your  ' 
pondeufliooo.  No.  2.''  Si.  Adbth. 

133.]— atrlna«d  Inatrnmsnta.  —  Strings  I 
I  owing  to  the  gradoAl  dunntagratioit  effected  i 
nstant  tennan.  I  ii^agina  that  the  drying  of 
lUtine,  which  ia  an  importuit  oonatituent  of 
nt,  matsriaUr  andata  this  diaintegration.  At 
■iita,  I  have  Joimd  that,  whsre  the  atrings  an 
axoaniTely  dry,  not  only  do  the  main  atraoda 
le  readily  nuiabte.  but  their  own  coDititueot 

beoome  •!>  atso.  On  eiamioing  the  diirapted 
it  mj  itriogs,  I  have  often  found  them  broken 
to  mere  threada,  which  can  be  easily  nnwonnd 
maderable  lengths.  [I  am  i^ieakiDg  of  cello 
;•.)    I  huTa  nsver  known  a  itnng  U>  wear  ao 

aa  to  utterly  loee  iti  power  of  reaiating 
don  ;  mine  have  alwaya  aoccumbed  to  teosiOD 
t  that.  Strings  would  laat  longer  if  the 
Da  ooold  be  nreaerved  in  its  normal  condition. 
an  advocate  for  oiting  the  stringa,  and  believe 
It  does  lengthen  their  lite,  and  repaya  the 
la  of  wipmg  for  naa.  With  regard  to  wired 
V,  the  wire  oovering  looaena  from  the  con- 
on,   throogh   dcjnesa,   of  the  'gat.     I  do  not 

there  is  any  core  for  this,  though  I  believe 
,  ttA  iniCiOt  to  be  a  preventive :  it  is  the 
ine  I  know  of.  Mr.  Doery  might  try  leaving 
laea  between  the  end  of  the  finger  plate  and 


is  only  one  drop  of  the  indicator  it  is,  of  contaa, 

hardly  worth  while  baring  a  relay  for  thia  alone,  ao 
I  should  increase  the  luttery  power  as  advised 
ibove.    Whether  two  ooree  are  necessary  depends 

'  upoa  the  cM>natraation  of  the  movement  pendulum  ; 

I  there  are  one  or  two  forms  having  one  core  that 
work  exceedingly  well.  9ee  my  book  ' '  Practical 
Electric  Bell  Fitting  "  for  more  mformation. 

F.  C.  Auaop. 


to  any  deured  thickneaa.  The  proDsas  has  been 
described  in  "Oara"  quite  recently,  see  End. 
Ueck.,  pages  221  and  429  of  Vol.  LI.  Yon  will 
and  full  deUila  in  Watt's  "  Electro-Demaition." 

[T2147.]— Alnmlnliim  PlatinB,—  Thara  is  not 
as  yet  any  trustworthy  procees  known  by  which 
aluminium  can  be  deposited  electrolytically  on 
another  metal.  S.  BonoSB. 

[72M8.]— Oement  for  Wood.— You  ahonld  have 
run  a  split  rush  and  talloir  along  your  joints.  The 
next  best  ia  some  narrow  stay-tape,  dressed  with 
one  part  of  yallow  aoap  and  two  parts  of  white 
lead.  Cramp  up  tight,  and  bolt  together.  As  you 
1 1  :.  . .v..   ...^  ..„i  iv: „jj  do  is  to 


mpletely  get  rid  of   all    the  moiatore  preMnt. 


of  sulphuric  acid.     Warm  on  some  bath  until 

all  tree  acid  ha*  escaped,  moiiten  the  residue  again 
with  water,  and  add  sulphuric  add,  then  erapOTate 
onoe  more ;  boil  residue  with  hydrochloric  add, 
filter,  ignite,  and  weigh  the  residue.  The  reaidne 
— -'-iui  the  silica  and  the  sand;  the  filtrate  com- 
the  alumioiuco,  iron,  magneaia,  &c.  To  obtain 
silica  and  aand  &om  the  residna  pro* 
•Uowb:— Boil  with  strong  solution  of  aodium 
and  filter  hot ;  add  more  sodium  car- 
bonate and  boU,  pour  throogh  the  filter,  wash  the 
reiiduG  thoroughly,  dry,  ignite,  and  then  weigh. 

The  weight  of  this  represents  the  weight  of" ■" 

present,  and  if  this  weight  br  -   ' "      '  '  ' 
obtained  beforr   "■-   ' — *— - 


the  weight 
ceeds^oU 


cTii^^t 


rith  oakum  and  a 


»  March, 


its,  I  fear  I  cannot  claim  to  be  a 
wnt  authority  on  the  subject,  and  I  think  I 
better  confine  myself  to  ananering  quariaa 
u  my  humble  cspacitiee. 

Cbakle!!  .T.  Taboubsoi. 
H3.] — Coll.— It  you  wish  your  coil  to  give 
eStcta  with  ^vacuum  tubes,  &c.,  you  had 
•  not  use  a  brass  tube  regulatoi,  aa  that 
rea  the  primary  so  far  from  the  core,  and 
tore  waatss  much  power.  It  will  be  better  to 
watei'regnlator.  The  following  praportions 
naks  a  good  little  coil  to  work  any  tubea  finm 

0  Sin.  in  length,  with  a  aingle  pint  bichromate 
Core,  a  bundle  of  No.  18  wire,  Sin-  long,  lin. 

ater ;  heads,  Sin.  square.  Jin.  thick,  SJin. 
.;  primary,  two  layera  No.  22  double  mik- 
ed ooppai    wire,    separated  from  core  by  a 

1  l^er   of  paraffined  brown   paper   (rtout). 


id  in  mdted  paraffin  wax 

I  with  hot  paraffiL 

a  of  tinfoil,  interleaved  with 
Inadp^ier.  iiee  also,  for  fuller  directiona,  my 
.  "Elacbioal  Instrument  Making." 

S.   BOTTOHE. 

144.]— Cleaning'  and  Pilling  Holea  In 
rta»  Board.- If  you  will  get  your  boardi 
d  jon  wiU  find  Uiey  are  cleaned,   and  free 

holes  also.  It  will  take  time  to  do  them 
■If.    I  should  peg  the  holea  afterwards  left 

[daning.  A.  B.  T. 

141.]— OlsanluK  and  FUIIhb  Holaa  In 
wing  Board. — Make  same  pegs  of  pine-wood. 


dreesing  with  one 
and  two  of  turpentine, 
down  with  fine  glaaa- 
.  been  io  use  for  years 
wen  larvea  una  way,  and  they  are  better  than 
JaOK  of  a  T.I,  Tku)es. 

44o.]— Blsctrioal.- Try  adding  another  sell 
o,  aa  you  moat  ramemliar  that  whan  the  bell 
naa  there  ii  the  extra  redstaoM  ol  the  bell 
CO  drcoit.  Tha  make-and-bcaak  of  the  drouit 
■  bell  howwor  pnventa  the  pendulDm  of  the 

■*—  —*" -ood  awing,  so  I  always  prefer 

pandolam  indicator.    If  there 


japamiBrs'  gold  size  an< 
1  thoron^y  dry,  paper 
-.    I  havesomethat  have 


[72i.50.]— Scale.— To  Mb.  Bottone  ob  Mb. 
Aluof. — A  friend  of  mine,  in  the  Navy,  has  been 
experimenting  in  this  direction  (or  the  lost  two 
years,  and  baa  recently,  I  believe,  ■Dcceedad.  I 
understand  that  he  has  patented  this  method  of 
removing  scale.  This  process  consists  essentially 
in  connecting  the  boiler  to  one  terminal  of  the 
dynamo,  and  an  iniulated  metallic  conductor  which 
dips  into  the  water  to  the  other  terminal.  How  far 
this  process  is  a  commercial  success,  I  am  unable  to 
aay.  3.  BOTTOJTB. 


...  ,  "Pira 
this  rule  to  the  winding  ol 
an  oe  borne  in  mind  that  it  the 
the  drum,  ring,  or  disc  form,  in 
which  the  commutator  is  of  aeveral  seodona,  ths 
reaiatance  fall*  to  i,  and  the  carrying  power  increases 
to  double  the  above  value,  sinoe  the  current  has 
always  two  paths  open  to  it.  S.  BorroitE. 

[T2452.]-BTaaa  UottllDff.- This  can  be  done 
with  a  stick  of  ordinary  slats-pencil,  anake  atone,  a 
stick  of  boxwood  and  powdered  pumice,  Arkansas 
ahp  or  Turkish  atone,  or  a  acraper  of  steel,  aocord 
ing  to  wliat  you  want  and  what  it  i*. 

Jack  or  Ai.i.  Tbu)es. 

[72453.]— Olay.— I  should  advise  you  to  pur. 
chase  Thorpe's  "  Quantitative  Analysis  "  (Textbook 
OfSdenoe). 

[72453.1 — aiay.— Mix  one  or  two  grains  of  finely 
powdered  clay,  previously  dried  at  lOO*  C.,  witL 
tour  to  til  times  ita  weight  at  fusion  mixture  (equal 
part*  aoda  and  potassa  carbonates).  Heat  over 
Bunaen  burner  in  a  good-aized  platinum  crodble, 
gradually  increasing  heat  till  fusion  is  complete. 
Cue  muat  be  taken  to  avoid  lous  by  spurting.  When 
coolod,  extract  vrith  hot  water  and  hydrochloricacidr 
tniustar  to  platinum  diih,  evaporate  to  dryness  ovei 
water-bath,  and  gently  ignite.  Extract  again  with 
hot  water  and  hydrochlDric  add.  Filter,  waah, 
drY,  ignite,  and  weigh  pcedpitate  which  consiata  oi 
aihca  and  trace  of  titanic  acid.  Evaporate  filtrate 
with  a  little  nibic  acid  till  most  of  add  has  dis- 
appeared ;  predpitate  alumina  aa  hydrate  by  meant 
of  ammonia  in  the  usual  waf .  Collect,  dry,  ignite, 
and  weigh  predpitate,  which  will  also  contain  a 
little  aesquioxide  of  iron.  Asaoc.N.S.S. 

[72453.]— Clay.— In  determininz  the  amount  of 
silica  and  sJumina  in  day  yon  will  nave  to  estimate 
the  silicate  in  two  forms  :  (1)  that  which  is  preai 
as  sand,  and  (2)  that  which  is  present  aa  alumiuii 
,  silicate.  There  are  also  present  in  moat  clays,  ire 
lime,  magneaia,  water,  alkalies,  and  also  a  sm 
quantity  of  organic  matter.  The  following  ia 
I  brief  aynopsis  of  the  procedure :  —Dry  about  5gr 
lot  the  clay  at  lOCT  C.,  for  one  or  two  honn,  so  as 


□f  the  sand 

„ subtra^tad  from  that 

B  treatment   with  sodium  car- 


before  the  treatment  with  aodium  carbonate) :  Add 
ammonium  chloride,  ammonia  in  slight  excess,  and 
ammonium  carbonate,  boll,  and  filter  (you  m» 
discard  the  filtrate,  aa  it  contains  the  mafmenia}. 
The  ppt.  contains  the  aluminium  and  iron.  Diaaotve 
"  n  hydrochloric  add,  boil  until  all  carbon  dioxide 
expelled,  add  ammonium  acetate,  aod  thai 
sjumooium  auodnate,  warm,  and  filt«^.  Diaaolva 
the  ppt.  in  hydrochloric  acid,  and  reppt.  the  iron 

— ■"-  'icsoda,   filter;    the  filtrate  contains  thB 

I.     Add  to  it  hydrochloric  add  in  exossa, 
unmonia  in  excess,  boil,  filter,  and  dry. 
Then  weigh  for  alnmioa.  R.  B.  T.  W,  Z. 

[72454.]— Dynamo  not  Working.— The  pro- 
portions of  wire  are  about  right  for  a  small  ahont* 
wound  machine.  As  you  mention  neither  type  nor 
mode  of  winding,  I  am  at  a  loss  to  advise.  Slill, 
the  foUowing  are  among  the  probable  Canses  o( 
failure  : — ^lat,  F.M.  eoila  wrongly  connected  to  aaoh 
other;  2nd,  F.M,  coils  wrongly  connected  to 
brushes ;  3rd,  F.M.  soils  leak  through  to  iron ; 
4th,  F.U.  not  BUffidently  magnetised  :  61h,  arma- 
ture ooili  leak  to  iron ;  6th,  bruahes  not  set  property 
with  regard  to  pole  pieces  ;  7th,  direction  of  rota- 
tion wrong  with  regard  to  polarity  of  F.M.  U  you 
car.'t  got  it  to  work  after  having  remedied  any  or  all 
of  the  above  defecta,  send  it  to  me,  carriage  paid, 
to  Wallington  Station,  and  I  will  tell  you  what  I* 

[724^6.]- Uariketto  SliMt -Bra aa.— Thia  de- 
pends on  the  presence  of  iioii  in  the  brass. 

S.  BoTiont. 

[72456.] —Uagnatlo  Sheet-Brass. —In  the 
Eltclruian  for  the  I2th  ult.  mention  ia  made  id 
magnetic  aheet-brass  compass-  cases.  In  one  sample 
the  polarity  was  well  denned  and  strong,  whereaa 
in  the  otheis  fil  defined,  irregular,  aod  weak.  The 
cases  were  made  by  a  good  maker.  It  is  pointed 
out  that  the  magnetic  property  ia  doubtleas  doe  to 
the  presenoe  of  partidea  of  iron  in  the  brass.  In 
the  next  issue  of  the  same  jonmal,  i 


I  find  a  letter 


magnetie, 

r  the  exact 


rolled, 
cause  of  this  phen 
get  at  it  and  tall  us. 

Brymbo.  T.  G.  L. 

[72459.]— Ontaide  Piaster- Work.— Three  parts 
of  sand  to  one  of  good  fat  lime ;  that  which  ia 
burnt  in  a  kiln  with  wood  is  beet.  Screen  saii^ 
make  a  bank  or  pool,  pnt  lime  in  centre,  slake,  and 
work  Dp  hot,  and  put  in  a  close  heap  for  use. 

Jack  of  Ah.  Tbuis. 

[73461.1- Piano  Flayed  by  BlBotrielty.— I 
have  never  seen  eudi  an  arrangement,  but  should 
think  it  was  perfectly  feaaible. 


these  rods  it 

pTMisaly  ^  same  as  the  touching  tha,coverot  tlM 
eleobophoms  with  the  finger- vu.,  to  remove  the 
eleotris  strain  or  stress  set  up  by  the  mductive  aidion 
of  the  inducing  portion  of  the  oppoaile  nlat*.  I 
should  stronriy  advise  you  to  read  Qray^a  "In- 
flnsnoe  Machm^."  "   n™™ 
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[72463.]— Water  ta  Boiler*.— Place  the  vanish- 
ing line  01  nater  gauge  :Zin.  ebcve  the  crown  of  fire- 
box oi  tubes.  Jaoe  or  All  Tbadeb. 

%  Watoh.— ThsM 

_.._ _  ..    3n»    (or  attechiDB 

eUctrio  bell.  The  rim  holdint;  tho  alasa  is  insulated 
from  the  bodf  of  Uie  watch,  and  oames  a  email 

ElatinQm  contact,  wbich  mikes  contact  with  the 
oui-haud  of  the  watch.  The  different  times  at 
which  the  cinuit  is  oompleted  ia  adjusted  by  turn- 
ing the  rim  round.  The  watch  liaags  od  a  Bpscial 
watclutand  at  nighl,  to  whloh  the  battery  ooanec- 
tiom  are  made,  and  can  be  worn  in  the  ordinal? 
WBj  in  the  daytime.  F.  C.  Atthtip 

[ 72460.]— aaaa-BardenlUK  Iron.- Place  the 
ardolea  in  a  box  with  a  mixture  of  bone  or  leatber 
aubomwd,  and  bona  burnt  to  whiteneu,  granulate 
these  ooanely  and  idft.  Put  a.  layer  in  tbe  box  of 
the  dust,  then  seme  of  the  ooarse  mixed  and  pat 
down  gotid;  then  pack  ;our  artictss  in,  and  aama 
more  come  Qpon  top,  then  finish  with  the  fine ; 
place  box  in  fire,  and  aet  it  up  to  a  dull  red  heat, 
take  out  and  slack  in  clean  water.  Another  way  is 
to  pack  in  animal  charooal  and  aubj  »^  to  a  red  heat 
for  an  hour,  and  then  take  out,  aud,  botore  slack- 
ing, dredge  them  with  sume  prussiate  ol  potash 
powdered  very  fine,  and  the  dredi^er  must  he  very 
fine  to  make  a  good  job  of  it.  Dredge  quick,  and 
slake  in  clean  water  quick. 


whether  the  pens  would  be  of  much  use  when  so 
made,  because  of  the  unstable  character  of  the 
glass  so  treated.  See  mj  note  re  "  A  Curious 
Eiplosioa"  in  this  number.  UoNS. 

[72478.1- Bleotro-Kotor,  Wronght  Iron  for. 
—The  difference  between  the  magoetic  permeability 
of  good  wrought  iron  and  ordinary  grey  cast  iron 
is  aa  much  aa  40  par  cout.,  jn  favour  of  the  wrought 
iron.  Therefore,  if  the  weight  of  the  iron  carcase 
is  (or  any  reason  to  be  limited,  wrought  Iron  will  bo 
40  per  cant,  mora  efBcient  than  an  equal  bulk  of 
cast  iron ;  but  it  the  weight  of  the  carcase  is  imma- 
terial, equal  results  can  be  got  by  using  a  carcase 
40  per  cent,  bearier.  S.  Bottonb. 

[72479.]— Neutral  Soap.— Theoretically,  more 
tat  is  required.  A  neutral  soap  is  made  with  alight 
excess  of  fat,  or  rather,  with  core  that  the  alkali  is 
all  noutrolieed.  SST. 

[721  SO.] -Plashing  Point.— There  is  a  apocial 
piece  of  apparatus  sold  for  the  [lurpose,  price  7b., 
from  apparatus  makers.  Sn. 

[724S3.] — Scrap    Iieather.~I   would   anggeet 

that  it  is poaaible  to  work  the ---.-_  ..'-a 

of  "  ahoddy  "  ' 


could  be  used  tor  BIHu; 


[72i67.]-BeinoTin»  Thick  Varnlah  from 
Bnsiavuiff. — I  think  you  are  what  they  term 
"licked."  Jack  of  All  Tkades. 

[72468.)- Printing  Press.- You  will  not 
succeed  well  with  wood  on  account  o(  liability  to 
waip.  I  used  to  uae  an  iron  press  bf  Francis,  of 
RocUord,  and  found  it  answer  admirably.  The 
presses  are  very  cheap.  Sn. 

[72(69.]— Qold  Faint.- It  has  been  said  in 
"Ones"  that  take  one  part  good  copal  Tamiah 
~~d  two  parts  of  turpa,  well  atiakr 


nse.    Will  re 


.Lied  it  ia  fit  tor 
4f.r,  TnAJJSfi. 


[72469.]— Qold  Paint.— Bronze  powder  being 
made  from  brass  and  the  lamiah  being  acid 
necessarily  resulla  in  the  aolutiou  of  the  "  gold," 
Whidl  turiis  icreen  owing  to  the  formation  of  a  salt 
ot  copper.  You  must  use  a  vamiih  free  from  acid. 
Try  gold  size.  Su. 

[72489.]— Gold  Paint.— The  bronze  powders  are 
moitir  sulphide  of  tin.  and  those  denominated 
"gold"  vary  in  price  from  oa.  to  36a.  a  ponnd,  ac- 
cording to  Hnenoss  or  "covering"  power.  They 
should  be  mixed  as  wanted,  not  kept  mixed,  and 
the  Tarnish  ahould  be  the  beat  pale  copal,  free  from 
lead,  diluted  with  about  six  times  its  bulk  of  turpi, 
and  it  should  be  doaed  with  quicklime  and  decanted 
when  clear.  It  there  is  any  lead  in  the  varnish  the 
"gold"  is  sure  to  grow  "dark,"  no  matter  what 
coating  varnish  is  u<ed  :  but  try  size  first,  and  then 
a  ooat  ot  oopal  or  white  bard.  Svs.  Don. 

[72472.]— Ohromic-Add  Battery  Solutlona. 
—To  Ub.  Bottonk.  — The  following  are  good 
recipes:— Foe  Bingte-Siiid  batteries,  take  water  1 
gallon,  chromic  acid  l^Ib. ;  dissolre,  then  add  in  a 
fine  stream,  constantly  stLrrinj;  with  a  glass  rod, 
Bulphoric acid,  ap.gr.  1-810,  lOfiuidoz.  Fordouble- 
fiuid  batteries,  take  water  1  gallon,  chromic  acid 
81b.,  sulphuric  add  41b.  It  the  battery  is  to  ba  used 
ont  of  doom,  or  stands  in  a  stiiik- cupboard,  the 

addition  of  lib.  ot  nitric  acid  to  the  abo ■'  -  "  ' 

acmtiderably  to  the  staying  powers  of  thi 

S.  BarroNE. 

[72476.]— Oloaa  Pen»  Tonghenod.-Why  not 
tiyforrourselt?  Thus:- Takesomeltusaiantallow 
and  make  liot  to  400'  to  eii^l  water;  then  make 
pens  red-hot  and  dip  into  it :  leave  there  until 
oald,  then  clean  with  aharpa  or  sawduat. 

JaC£  of   Arr.  Tmripji. 

[72475.]— aiasH  Pens— Tougheaed.- 1  have 
aeen  these  "  pens  " — in  fact,  1  am  writing  this  note 


IB  soles  ot  boots  and  shoes. 

[72182.]— Scrap  Leather.- It  you  have  any 
quantity  of  it  I  daro  say  tho  makers  ot  prussiite 
will  find  a  uae  tor  it.  How  it  ia  to  be  mads  into 
cloth  grease  I  do  not  know.  It  need  to  be  used 
for  case-hardening  formerly,  but  bone-dust,  char- 
coal, and  pruaaiats  have,  as  a  cleaner  and  1 
material,  wiped  it  out.       Jack  of  Ai.l  Toai 

[72184.]-L.  and  N.W.  Irfiooa.— I  do  nc 
lieve  that  any  complete  list  ot  the  above  has  ap- 
peared in  the  "  S.  M.,"  aa  it  would  take  up  too 
much  room.  There  are  still  some  of  the  "  Bloomer  " 
class  running,  also  ot  the  "Ganning"  class;  but  both 
clasaea  are  numbered  above  3D00  and  between  1800 
and  1000.  NoBTn-WESTEnx. 

[72485.]— aleotrlo  Clock.— I  suppoae  your 
clock  is  to  be  guvamed  by  another  at  a  distance  I* 
On  the  axis  of  the  escape  wheel  fix  another  wheel 

pass  a  oortaiu  point  press  forward  a  spring,  which 
makes  contact  between  platinuoi  points.  Sx. 

[724S6.]  —  HoDOOTB     Theoretloal     Or^aiilo 

Ohamiatry.— The  "  Science  Directory "  stales 
that  tor  honoure  the  candidatea  will  be  required  to 
show  a  thorough  and  satisfactory  acquaiutaiice  with 
all  the  more  important  organic  compounds,  in- 
cluding the  latest  discoveries.  Especial  attention 
should  be  paid  to  methods  ot  organic  analysis, 
vapour  denajtj  determinatioti!,  organic  eyntbaaia, 

merism.  aud  polymeriam.  The  caudida  tea 'should 
study  the  primary,  eeoondary,  and  tertiary  alcohols 

aeries,  constitutional  formulm,  and  tht 
propOTties  of  organic  bodies.  This  s;. 
pretty  extenaive,  and  ;vill  require  very  hard  work 


the  physical 


o  maater.     Fowne 


■■  Organ 


1  Cheoi 


-niS     '"St.". 


with 

blower ;  but  do  not  think 
conld  give  of  the  method  wi 
to  the  querist.  By  far  the 
our  friend  to  visit  and  aes 
a,  and,  if  poaaible. 


of  much  at 


rould  be  for 


ling,  the  procees  is 

- \  it  might 

"  Regular 


of  tbeee 
,  ,      [B  a  few  lessons  from  the 

"  professor  "  (it  will  be  a  wouder  if  ha  does  not  bo 
style  himself).  Aa  for  toughi 
mostly  applied  to  hollow  ^uo 
answer  for  snch  small  aalid  articles 
Subscriber "  (why  doea  he  not  uae  some  lees 
cumbrous  signature  ?)  proposoa  to  mdcs  ;  and  tor 
his  purpose,  at  any  rate,  a  simple  contrivance 
could  very  easily  be  rig^d  up  for  an  experiment. 
The  main  point  to  aim  at  iatohavethe  glass  and  the 
cooling  fluid  at  aa  nearly  the  same  temperature  aa 
poaoilue,  oud  to  this  end  oil,  having  a  high  boiling 
(Mint  is  used,  into  which  tho  finished  article,  which 
most  be  of  a  uniform  temperature  throughout,  ia 
dropped.  The  oil  will  require  heating  up  lo,  and 
kept  nearly  at,  the  boiling  point,  by  external  heat, 
or  by   that   ot   the   articles   made.     I   qneation 


thonughly  studied,  might  purhap 

the  general  reading;  but  "J.  H.'*  

the  chemical  joumals,  bo  aa  to  keep  himself  up  in 
recent  researches.  I  presume  lie  has  passed  first 
class  in  the  advanced  stage.  If  he  will  communi- 
cate with  me  direct,  I  may  be  able  to  give  him 
further  information. 

Wm.  John  Qbet,  F.C.S.. 
Newcastle- on -Tyne.  Aii^yticat  Chemist. 

1   Orgaolo  Theory.— With 

Lamination  ot  the  Science  and 
;  chemist  ot  my  ac- 
.  „  B  the  follow 
Ha  waa  a  clerk  in  a  L'>ndon  bonk,  and  beooming 
fascinated  with  the  beauties  of  modern  chemical 
theory  aaset  forth  in  acme  popular  lectures  by  Prof. 
T.  B.  Lewea,  ha  joined  the  evening  classes  at  the 
Fiusbury  Technical  CollBge  in  IH8.S.  He  spent  all 
his  evenings  reading  books,  such  as  those  by 
ICeynolds  and  Remsen,  which,  although  chiufiy  fur 
experimental  purposes  are  admirably  clear  in  their 
eipoaitiona  of  organic  chemisty  as  depending  on 
tha  valency  of  carbon— the  modern  against  the 
(lerhardt  school.     In  1889  he  thought  of  trving  the 


uthec 


1,  but  f. 


imsell 


if  trymg  1 
in  theaa 


knowledge  cf  recent  research,  both  in  aynthssia  and 
molecular  phyaics,  than  is  found  in  moat  textbooks ; 
and  the  only  book  he  foond  perfectly  suited  to 
these  roquirementa  was  "  Outhnea  of  Organic 
Chemiatry,"  by  H,  F.  Moriey.  He  read  this  oare- 
tully  over  and  over  again,  and  in  May,  1889,  was 
the  only  one  who  obtained  a  First  Class.  He 
attribataa  his  success  entirely  to  this  book. 

DiKECioB  R.R.L. 
f72487.]— Varnleh  for  Tope  Measure.- You 
will  only  make  matters  worse  with  mip  varnish. 
Stiain  it  out  and  go  over  it  with  the  following  : — 
Raw  linaeed  oil  a  gill,  and  dissolve  a  piocs  ot  cam- 
phor in  it  about  the  eize  of  a  crack-nut,  and  apply 
with  a  piece  of  old  black  cloth.  Do  not  drown  it, 
but  pot  OD  as  thin  as  you  can ;  give  it  a  second 
coat,  and  it  i*  done.  'Jack  op  All  Tbades. 


[72*88.]  —  Dynamo    Ooyemori To  1&. 

AudOP. — I  do  not  know  bow  many  oells  yon  ban, 
but  it  the  voltmeter  shows  an  E.U.F.  in  emem  ol 
thatgiven  off  by  the  aocumulatora  (reokoiUDf  tm 
volts  tor  each  cell)  then  the  cut-oot  oaa  be  dosid 
by  hand.  My  experienoe  ot  these  oat-^uls  ia  lU 
t£ey  generally  require  to  be  closed  by  hand,  thaii|b 
they  will  always  break  the  circuit  if  E.H.F.  of  IM 
dynamo  falls  below  that  ot  tha  aocamolators.  As 
voltmster  is  no  good  as  a  rtsiataaee  tor  this  poipMa 
Yon  want  one  made  ot  iron  wire  (itretclied  oa  a 
■late  or  in  the  air)  which  will  allow  ai  modi  ea- 
rent  to  pase  as  what  the  accumnlaton  will  taka 
This  should  ba  connected  up  to  a  twD-waTswil4 
which  will  allow  the  dynamo  being  tnuwomd  is 
one  turn  of  J^e  handle  fiom  resistaiioe  to  aecoBilt- 
tors.  The  amount  of  wire  required  yon  eta  na 
determine  by  experiment.  F.  C.  AUMT. 

[72190.]— DeQarattiiB  Wax  OaadlM.— Hi 
designs  are  put  on  from  "  transfwra."  Then  ttf 
ace  fixed  by  dipping  tha  candles  dextecooaly  atn 
bath  of  melted  wax.  B.  UcLun; 

I7?.491.]-Blowpipo.— WrilfltoMr.T. 
ot  >Yarrington. 

[72(91.]— Blow  Idmp  far  Brasinc  ( 
You  had  batter  write  Fletcher,  Worringtoa.  &. 
BuppLiee  blowere  aud  geuarators  for  petniM' 
blast ;  t^e  others  ace  dangerous.  In  a  laigs  wm, 
you  can  asa  some  Americiu  hand  lamps  at  Hi» 
man's,  Whitechapel-road,  for  light; 
acting  as  you  say.  Jack '- 

[72494.]  —  Bleotro-Molor,  Beat  Typs.-i' 
motor  of  the  Immiach  type,  with  Siemena-AllONi  | 
wound  drum -armature,  will  give  the  heat  nri 
with  a  given  number  ot  watts.  Aa  the  remltrfj 
years'  experience,  I  lialieve  the  drum  armst 
eventually  disperse  all  other  forms,  both  tor  i 
and  motor.  3.  Bot 

[72496.]  — Winter  Kealth  Beaorta.- 
may  be  said  in  favour  both  ot  Madeira  and  «(■ 
West  Indies.  Madeira  is  ot  easy  a 
four  days'  soil  of  Southampton,  and  n 
to  and  from,  call  there  every  week  ._  .. 
The  climate  ia  mdd  and  dBlighttu),  the  • 
grand,  and  the  cost  ot  living  moderate.  Thi 
of  Funchal  is  beautifully  situated.  Tba  * 
atreats  paved  with  small  water-worn  ixibUaJ 
gantla  steps,  are  tiresome  to  walk  upon,  l"" 
sleighs,  drawn  by  bullocks,   glide  aloug  U 

over  icB.  Some  ot  the  steepest  at — ' '— 

as  in  tobogganing, — a  man  at  . 
back  and  guiding  the  aleigh  by  a  rope.  Tim 
no  wheelecl  conveyances  in  FundiaT.  Tfas  d 
language  is  Portuguese,  but  li^ngUsh  i< 
um&ratood.  The  West  Indian  islands  bai*  ^ 
advantage,  or  disadvantage  aa  the  case  nuyl^fl 
entailing  a  longer  aea  voyage,  the  nm  Ir^ 
Southampton  to  Barbadoes  occupying  fooif' 
days.  The  numeroua  ialaniis  afford  a  very  grr-* 
pleasing  variety,  which  in  these  days  of  J 
and  Australasian  bioms  does  notrecoT"  ' 
nor  attract  visitors  as  it  desarvea  ti 
notorious  that  Lord  John  Ruasell  referred,  !■■ 
House  ot  Commons,  to  "  the  island  otsDemB' 
tha  Wast  Indiea,"  and  even  our  generally  al 
correspondent,  "  F.  R.  A.  S."  rscantly  (Istlerfla 
□aga  511,  Vol.  LI.)  relates  bow  Uin  E.  Bir" 
dcecribes  her  "journey  from  Barbadoes  to  T) 
dad,  and  from  Trinidad  lo  F^rt  of  Spain."  . 
matter  of  tact,  the  Royal  Mail  atoamers  whiA 
from  Southampton,  call  first  at  Barbadoes,  ■! 
ateameca  are  awaiting  the  mail  tor  St.  Ia 
Antigua,  St.  Kitt's.  and  other  Leeward  isUudsto] 
north  ;  Tobago,  Trinidad,  i 
south:  aud  to  the  Windward  islands,  St  ^iM 
Grenada,  and  Trinidad  to  the  south-WSit;  . 
larger  steamer  continuing  its  way  to  Jamaica  ■ 
thence  to  Panama.  The  variety  and  dwitaj 
abode  is  evident  from  the  fadiities  thus  yunif  ~ 
The  climate  of  all  the  islands  ia  healthy,  sal 
temperature  during  the  winter  months  is  ~' — 
It  ia  generally  warmer  than  Madeira, 
be  found  at  times  enneivatiug.  Yet 
awaits      the       visitor      in      the      truly 


g  birds  n 
by  the  wayside,  with 


IT  the  fiowi 


a  tew  feet  o 


nonotonoua.     The 
1  resembles  Madeii 


landscape  m 

land  remains  in  its  original  uucultivated  il 

tho  town  does  not  posscaa  the  accommod) , 

casual  visitors  which  Fuuchol  has.  Trinidad^' 
many  conaidored  the  finest  ot  the  Windwardgi 
It  ia  richly  cultivated,  yet  has  many  extensini 
of  virgin  tropical  forest.  Its  capital.  Fort  ot^ 
ia  the  only  port  at  which  mail  stsamers  call,  so 
"Port  of  .Spaiu"  and  "Trimdad"  have  be- 
nearly  aynonomoua  terms.  Mulattoes  of  «> 
shade,  from  the  fair  European  to  the  ebony  ar 
tawny  Cariba,  indigenoua  to  the  soil,  and  iapo 
cooliea,  eachdraeaad  in  characteristic  s^le,  ]*< 
an  ethnographic  study.  Hundreda  ot  rultiua 
carrion  ccowa,  circle  through  the  air  ond 
appearing  as  mare  dota  in  the  cloudleM  tkj,  i 
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rged  with  tooA,  are  perclieii  on  (be  house- 
^wd  the  stroola,  liko  bumdoor  (ow!»,  dis- 
.I7  hj  the  buggiGB  uid  coaches  that  an 
i  being  driven  jwat  them,  fort  of  Spain 
ir  nQwa;  commuuication  trilh  thainterioc 
and,  wbeie  endleM  Bnbjeoti  of  interwi 
:Ciii«lv8i;  nn.l  it  "S.  A.  B,"  can  sfforf 
;r  ooet  of  Ibo  trip,  I  am  Bum  he  will  eiiioy 
3  our  nomewhat  ooglected  West  lodiar 
ian  more  Ihui  he  would  a  stay  in  the 
ialuid  of  Madeira.  He  Will  find 
irTDalioa  in  irhiraker'n  ASmanaek,  under 

PonnHDns  in  the  Went  Indies"  ;  and 
«  "At  La»t"  gires  many  true  imd  vivid 
(  the  aeenery.  H.  B.  F. 

1— Dynamo.  —  A.  drum  amipiture  3ia. 
lin.  loug,  wound  with  about  21b.  No.  18, 

i>  ainiii'ne  at  oo  valt«  if  drivea  at  about 
J.      Tbe  liald  magnet  should  be  of   thu 


*J.    For  full  details  of  mode  of  winding 

or,  and  of  mode  of  eoapUng  brushi 
Bgnet  c»ils  and  lermioalB,  I  must  rofi 
book,  "  Tlie  Dvuamo,  How  made,  i-o., 
),  irhcra  jou  will  Sitd  full  eipluDatioa  ui 

1".  S.   BOTKINE. 

— SnbititutB  for  Putty  and  Bed 
•ly  white  laail.  Gilder's  whiting  two 
■ed  with  japaunero'  gold  aiia  or  boiled, 
work  a  toat  of  priming  before  stopping, 
Jace  or  All  Tiudes. 
— OoItbqIo  Onrrent  ffeTteratad  by 
■  Action.— You  ore  qoite  right  in  attri- 
»e  experiments  to  Du  liois  Reymond. 

performed  by  oonuocting  diftorant  por- 
Ihs  muscles  (by  meoDi  of  probes,  or 
I  to  a  TBTj  ddioate  galvanometer,  and 
ig  or  relaxing  the   musciea.    You  will 

intareitiDg  accunut  of  experiments  made 
he  eiistencn  of  cuirents  set  up  bv  the 
ion,  in  the  A^WIrifal  Ihriew.  Vul.  XXIII. 

S.  BovrosE. 
— SoDble    Bichromate    Batteries.— 

of  faUure  is  two.fold-(l)  the  acid  is 
)  the  coniiectiDn  between  carbons  and 
IstectivD,  owing  to  cuitoiion. 

S.    BOTTOSB. 

—  BendiuK  Wood  Hoops.— Steam 
and  break  them  upon  a  hine.  The  beat 
ish,  beech,  white  dm,  rnrk  elm,  bickory, 
ik  ;  but    none   of  the   articles  must  bo 

Jack  or  All  TaADsa. 
-SpBOtrosooplo. — Perhaps  your  slit  is 
Perhaps  it  is  not  in  focus.  Perbaps  you 
id  tbe  prisms  out  of  paraJIeliam  with  thi 
jb'b  or  Sthellan's  "  Spcetmm  Analysfs." 
Su.  ' 

—  Spaotroocope. —  Ordiuaiy    ariiflcial 
lot  show  any  absorplion  lines;    "     *-  •  ^ 
Hi.     If  it  bus  an  adjustable  slit 
loeed,  and  do  not  forget  to  focus.     There 

book  by  R.  A.  Proctor,  published  hy 


QPEEIES. 

■[72S07.J  — Dynamo.  — Tu  Mb.    Bomni. 


[TMlH.l-Dynamo.— To  ; 


lDt>bgoI- 


[7Mre.l-Thin  Enamel   o. 

sder  kiudly  tiU  me  how  \o  put 

oraqoe  enamel  or  film  (doIoutul.,,, „ 

lb»n  to  be  pat  thronith  bv  the  ruhfur  diamond  of 
diTidingcnBinBl-M.!).  E"- ■  " '■  '■■  '"—■-  -- 
Cblcotn'i  111..  'U.S.A. 

[7M0».]-ExploBive  Lie 
rnipAuod.  nota  lintiiH.   whif 

i*  touched  br 


CUrk-Blreet, 
Ic  ImmrdiuM)' 


tried 

mld'be.    I 

-rill  fequir* 

klndl)'    lUte  what  slie  and 

[7ai8.1-MartBr  Tapi  for  Be-ootttni  Dlsa.- 


dynamo  Juinul  up  in  shuol.  as  von  suggMled.    Icdoes 
-  "le  tamps  better,  but  not  what  they  shou"  >--     ' 
,..v,_L   igh  speed  (ot  It.    U  It  »■■ 


light  the ,_ 

hnie  got  a  high , 

soulJsr  wire,  would 
t^.Ci 


itttDB-  Dtea.- 
koow  low  to  gi 


r,  froi 


[»W*'.]  -  Oaae-HardenlnK  Oren.  —  Could  aor 
resder  gCre  m*  a  skewh  of  a  chcnp  but  efficient  own,  pre- 
ferably fliuhridi  (to  be  heated  bj-  ceal  or  coke),  niiuble 
(or  oase-hsrfeniDg  sosll  iron  and  miW-stwl  artlelat 
The  funuoe  alw  lu  be  available  when  noC  used  for  ou»- 
haidenlns  for  annealinc  malleable  inn  eastinjn.  Can 
auToae  alio  kiodly  laf  Aat  is  the  probabls  reason  tlkal 

I -.J    .....  _..J   _.._.    „tij^    y, 

o —  — ffle  funaa.  , 
rlrOUedwltta  bone-duJ 
._...   _,...    .._,_   ^„^  jj 

iteljreoldwi 


tMithenwue  muSe, ^ 

leather,  and   properly   luted    .... 
harden  at  all  on  being  plunged  in 


(msi.l--L0TeraBB.-Let «  bar  be  «i_, 

•uint  A;  leti  l!lb.  weigbt  C  be  hnne  at  B.saj-.adu- 
aun.  o(  8in,  InicB  A.    If  wc  hang  aoulier  lith.  weight  E 


"1 


nee  weirtt  C ;  and 


uating  Christian  Knowled) 
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r*  md  KOu  ef  ntriit  wMOk  wela  mm 
Is  Mil  I'll,  amdl/ 1. 

I  afttrvardt.     Wt  tr 
id  mi  «.*-■- 

ngCudboud  Boiej 
lotor  tor  Lathe,' 171. 


re  Sciew  Threadn.  fJ 


action  of  ooal  in  British  India  last  year 
a  I.TflO.OOO     tons,    na  compared  with 

1S88,  1,504,000  in  1S87  aud  1,389,000 
The  number  of  oollienea  whioh  have 

out  is  tlT,  bat  of  these  only  07  were 
year. 


d  Ibiec  nndemeatb  B 


fasten  V-iueoeon^    Can 
tool  itulr  I    I 


mo  right  V  to  (he 

thing  [»4ica(lr  wnaig  with  the  tool  itieL.  . . 

it  for  pacalsUism.  and  it  seems  all  hght.— Tuao 

Iltsil.)— Carpentsr'B  Brace-— I  am  about  bo 
one  of  tbfge,  and  think  the  American  pattam  Ten  b 
tor  o<1d  btCs ;  but  sboul.!  like  to  know  If  these  holi 

lactorilj.  1  Tatbet  doubt  it,  and  shoold  be  gtado 
formstida  sbaut  this.  1  have  used  the  Bngttsh  pal 
before.- Nsiio. 

17181  ».l-HB»tiDK  8hDp.-I  am  thinking  of  hotting 
a  shop  7fift.  lontt  bj  about  Ifift.,  with  hot  water-  Bolbv 
to  be  in  UI  Dndngtouod  «Uar  at  one  end  of  the  shop. 
The  watei  has  to  tnvel  along  the  floor,  sod  al  tlie  further 
end  tnon  tbe  boilBr  is  a  doarwar-  I  IbDught  of  oi.lag  sin. 
plplBg.  'mil  this  be  lane  enough  tu  iomire  ciroubttioii ! 
Bbould  the  pipe  b*  ssiried  over  or  nuder  the  doorway  1 


a  feed  pipe  to  a  ohrtera  at  some  height,  so  as  to 
prenure,  or  will  it  work  at  low-preft»ure  T  Any  sl 
lioo  will  be  ^adly  reoeitBd.-W..S.  P. 

[7SSl3.!-KoUo  in  TolopllonB.-WiIl  some 

frjend  tfUmetbeoauseof  ^e  nolKl  I  think  it  is  In  the 
battery.  I  eotuect  It  without  miotipboD^  sad  atUl  get 
the  aoise.  I  have  Btb  Lenlansbe  osUs  at  eaeh  ei^  and 
keep  them  on  tbe  toot.    The  lines  are  is  good  ooodll' 

and  good  BurrenE.    The  noise  is  night  and  day,  tint 

'  ucssant.  I  bare  reduasd  the  number  of  edla ;  but  if  I 
top  the  noise,  I  must  reduce  the  potter  Botil  it  will  Dot 
ini  the  bell.    This  is  the  greatest  dilllculty  I  hare  fouor 

[7XSI4.]— BraslDK  Ooppar  and  Braaa.- 1  ais  i 

Be^  of  a  kmd  of  spelter  ifijr  braxing  copper  and  biasi 
that  will  melt  quiekly.  aod  with  liltleheat.^  ba»e  thrt 
jqiuil  quantitie*  of  copper  and  sine,  but  find  that 
requites  too  great  a  heat.  Should  I  get  the  desired  rBet 
by  adding  a  tittle  bkiok  tin.    t  reijnire  speller  that  i 

[7M!5.]-TJmbi«Uai. -Would  someone  kindly oblig 
a  cut  tbe  siU,  kind  of  sUk'^iued,  at™§.™ 
[725IG.]-TeBtliiKHBrdnoBBof  ■Water. -■Wanted 

Um  what  quantity  nf  Ume-wsler  should  he  added  (i 
UT.  HI  nJlnnit  at  wafer,  of  wbiob  the  hardness  has  bse 
«du«  Bucli  hardness  I    A  mferent 


UDd  In  IS  a» 


Bib.  weighty  IFig.  *1  St  O.  a  diflance  ol 

-ill  It  balance  tbi  weight  C 1    Al»  what  weight  is  on  A 

iw.  and  bow  is  it  lalculated  f —it.  EL  D. 

[7IA7I.1    Dynamo— I  bsve  K>m:  dynamo  oastinfi, 

lib.  ISoi.  No.  W)  d.c.e.  wire,  and  is  4  jin.  in  diameter  by 
"ing.  The  held  corn  are  liin.  by  SJin.  wmnght- 
Tbe  machine  standi  Dlin.  high.  Kindly  let  me 
how  magnets  sliauld  1»   wound  to  get  tbe  best 

.    What  will  bo  the  probable 


[72fi».]-Wateh  Oildlnft. -■Will  anyone  kindlvt-ll 

nitric  acid,  but  tuit  nor  Kiatoh-brushing  wlU  lemove 
atoning  marks.  No  mention  in  "  Watt's  Eleetn>- 
MelalluigT"  and  theUit  four  .vslumes  of  the  "IS.  U." 
-Cmmii  WiTcaai.BB. 

[TlS».1-LimellfflitfDr  Lanterns.— Would  einne 
reader  Idiidly  ear  whether  they  consider  the  airangemeat 
of  two  gas  cytlnden  eaeti  with  an  aulomatia  regulator 
aod  mixed  gBs-jeta,dlaH>lTer,&e.,apeTteetlrBifaaintigB- 
mentt    Is  itquiU  as  safe  ai  two  bags  I    Oould  the  gases 

""ly  get  mixed  by  the  oylinders  hating  an  unequal 

it  erf  gas  ia  them  r    '   ' a_.-i 

used  bags,  I  now  propose 
^m  some  uaen  give  their 


mt    Isicac 

Dt  I     Of  CC 

th  llmetight.    Havii 


[7asiS.]— ExhaoBt  Plpe.-Ininitmetions  fortliiag 
a  Ciito  gas-engioe,  it  is  elated  that  the  eirhaust  pipe 
-lostnotbe  turned  into  a  flue  or  a  drain.  Would  some 
leader  kindly  state  the  teason,  and  al^  if  there  would 

[73tM.'l-asLB-EaKine  (JoremBr.- 1  ehonld  like 
loask-'Yarg"  i(  he  hat  a  good  and  reliable  gnvemor 
Tor  gas-.engiDe  T  1  have  a  gsn-cn^ne  without  goveraer, 
kiid  should  like  to  Ht  a-tmethin^  that  will  govern  well, 
aimple.  cheap,  and  gcod-if  so,  sketch  wonld  oblige. — 

rnsr.j'Banataff  Foatmen  in  India.  — To 
Sos."- Will  "  Boa  "  give  a  row  hfnta  abont  the  rnonlu 
poitDMluilBdial  I  bare  ben  told  that  they  nmwitG 
■■-'-  montha  eloeed,  and  that  they  are  bettv  runun 
'at  oOeaia  and  other  athletes  who  in  ent  in  India. 

L  msnba  of  a  harriers'  club,  and  If  I  ess  gala  a 

little  knowledge  whlahwiU  be  onetul  tomyieU  aDdothen, 
IshaU  bo  much  obliged  te  "Bos."  AH  the mambers in 
my  own  and  other  clubi  that  i  have  noti«d  run  wltli 
WD  months,  and  it  seems  to  be  very  diflloult  to  keep 

[TKK.]— Benaoline  Oaa.— I  want  to  make  a  gu 
blowpipe,  to  be  used  m  coDBeclioD  with  forge  flrs  I  r 
'iruing.  Will  any  leader  kmdly  oblige  with  aketch  and 
Kirticulara  o[  . 


mbeaio: 


I  I-Lm 


le  seenodaiy  wire  by  aiiag  the  cud  on  aspli      .,   .  

fixed  the  bubbin  on  a  (plodle  below  it,  nnioiled  I  oblige. - 


doubt. 

F.  A.  U."  regiirding  the  manipnlatioD  of 

lOBseea  a  Btmiabt-line  chuck  (not  of  lalaR  patten  per- 
lapsl.  an  sioellent  one  by  Holtiapirel ;  but  np  till  now  I 

iTi  not  been  able  to  use  It,  altboiiiih  I  have  both  ToL  T. 

Id  Evant's  book.    Will  "  ^.  A.  U."  kindly  eiplahi  how 

,  .rhich  1  aJao  poasna,  hut  do  notxoow  very  mnu  about], 
and  where  I  am  poHled  is  this— how,  saelnff  that  Iho 
itnught-Une  ehnok  does  not  make  eoatiniuiuarevoluUen. 
]r  rather  the  mandrel  with  womt^wheel  has  to  be  worhed 

'  appUed  t   Any  hiala  will 
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[n6S0.]  —  Zoology-  —  Wliat  are  the  whits  nufflota 
'^rMdi  Kunetimefl  app4?*r  id  chone,  and  whioh  havo  tha 
pova  of  diuwinR  tbeiosGlv^  up  into  ui  ajdl.  tbo  fluddsa 
stnuffhtaunff  of  the  body  from  this  oich-Uke  fona  throw- 
ing the  mmm&l  forwatdl  Tb«y  spgwar  to  hrrcd  Tizy 
npidly  nndsr  (sruurabTcdrcaiiiaUiicei.— H.  S.  R.  E. 

[TKn.]— Bmall  Boiler.— I  un  ilxnit  to  maka  me 
of  Ifn.  iron,  lib  dtam,,  jft.  hish,  to  work  at  4SIb.  ptr 
Sad.    WOl  UT  mdiv  iuodlj  t«U  me  what  niic  rivi>t<  to 

t>«  ooAd  ta  festal    Is  there   uiy  better  pla^i  of  ftgipg 
tube*  initead  ol  (nmi  top  of  firebox  to  lopol  iMila  1    Any 
liinta  will  oblige.— Liios. 
BM.]  -  Pho 

Br  kiodlr  Bi«'  . 

full  ikelcbes  uid  di 

[TKS9.1— AltarnatinK  aarrent.— Whll^ 
putdcnlar  mdiBulun  of  alt«rn&tinf  eum'Dtt 
I onDktl«B  It  girea  m  any  uf  tbo  boolu.  la  it  >i 
^et  eqiul  ecmRUDptJon  of  CAfboDj.  or  ia  it  4I 

■parklu  >t  omuniitBtoni  T  Which  in  more  daug 
linniu  life,  oootiououn  or  alternating  I  Any  0 
fonuatioa  will  be  Hteemed  a  fniour  — H.  J. 


video  the  p«i.  .  .. 
Aom  the  negntiti!  of 
parallel  01  -  ^     *    " 


taultB  Ba  BenaiKtfi  cellii,  pra^ 
luple  ta  at  1ea4t  lio^  distant 

.,jxti    Could  tJipy  be  coupled 

,!-n.  J. 

[I!S3S.J— Fularlacopa  Oonrtmotion.— I  ha™  a 
TTTetol  of  leelAud  spar,  1(  bjr  H  by  |[n.  tbiok,  and  wish 
W  Biakp  a  polarijeope  (or  BuvVi  Btai  miomioiine.  Will 
■ome  kind  i^fsdin'  inform  mi^  hov  to  proceed!  T  oan 
Baojlr  maoa^  the  brouAwork  and  Atting.— H.  J. 

E»3B.]— Wililams'  HiBh'Bpeed  "Bagiae—llaw 
B  TalvB  armnged  m  (heM  engines  tdpeciallj  in  the 
•niDpound  form  I      Spctional    (ketch    would   obliac.- 

flBSsr.J  -  L.B.   and  S.O. 

'*  Looomotive  "  t 
■which  i*  attal  tn 


.O.By,  Single*.  — ( 

ie^_tuatimfill  copper  1 

TLj.  giagle*  t 


[TUfiO.I-KaUnff  Batteries— Ha\-e  bottght  i  jot 
..It  of  ohemicili,  unODg  which  are  the  foliowiag:- 
QiUfltic  potaah,  c&iutic  (loda^  aiid  (beir  carbonatec.  nu] 
phuria  uiid,  mnngHDeBe  dioxide.  Had  red  lead-  Won] 
like  to  make  •nme  batterica  if  the  abuce  are  aTailabli 
Kmdlr  sdvirie  fona,  and  refer  to  soolce  of  minute  detui 
(  conattuctionl— J.  H.  BooTLi, 
[i2Sil.]-Iiik  tor  lAntem  Slldos.— Plewe  gire 
pcipe  for  a  brown  ink  for  aboTe  to  be  lued  with  a  len.- 


XooUog  frem  tbu  tender  lowanls  the  funnel,  it  in  on  the 
light-hand  dido.— STftAKota. 

[7S838.]-T1b  Now  I^  and  Y.  Bnjlnsa— Will 
an;  reader  kindlf  )pr<i  particulnrs  of  tbo  Luu»iliin  and 

new  mginH  being  built  for  running  the  "U  minute* 
EEpiCHe*,"  between  Liretpaol  Eicbange  and  MiiDcheBtec 
TieMria  I— Looo.  No.  1. 

[7!fiB8.]— Balliray  Betnnu.— Tho  Board  of  Trade 
liu  ]Dit  pofaUibed  a  return  tbowing  the  tlraei  of  aniTal 


engine  KM,  and  Home  ulna  of  the  gradient*  it  1 

[tifkl. I— Centre  of  OrnTity  of  Iaoo. 

—Should  Uic  >.<eDl re  ut  gnivit;  of  a  S-wheela 
in  front  of  or  behind  the  drirlng  axle  I    And 


31b.  OD  driiing  1 
■wheels.  Prom  be 
to  tndUng  Sft.,  e 


ig  axle  ia  titft.,  from  driving 


[73Gta.1— Weight  of  Bngins.— LooomotiTe*  >eem 
to  be  gradaallr  g<.-itiag  heavier.  Willasf  jfiadeTHayhow 
-OietOtona  wemlit  19  made  up!  Is  the  weight chied; ia 
thefnuae,  the  boiltrr.  or  tbo  wheel*  f—t^)co- 

[TSBia-l-SUwerlnB  Plato-Klaaa  HIrror»-TVUl 
UI7  nutner  anreApondcnt  bo  good  enough  to  inform  me 
ot  tbc  piaoea  MiiDiaercially  uied  in  the  >dverlDg  of  1af)j« 
afaeete  of  glaia  I  From  the  pcloa  iiuoted  per  Buperficiul 
fM-ftmuatbaiomethiagclusper  andiimpler 
eoiidDTtd  for  leleeoope  ^leenla,  with  which  1 1 


(o  and  out  •am*  m 


Mxylon 


lock  tortoise- 
ich,  I  believe. 


iia  kJDdnd  Hibri , 

toittriiediell, -which  ■eeoi*  to  be  m*de  inFui*  in  qitanti^, 
jpdfting  Itim  (lie  oomb*,  ladie*"  hair-tistenen,  ko,,  of 
FitDdi  mak*  wUeh  us  wm  in  tbeehop*  bmlltawn*. 
Cu  Kr.  ElUnn  give  the  method  of  prepaiing  thi*  nb- 
iluce,  or  inr  TeTerenoe  thereto  I  Ulw  sanld,  labonld 
be  obliged  to  him  or  auT  oth«  reader.  I  believe  the 
name  for  Ihi*  material  baa  at  variou*  time*  boeo  called 


—  To    Mb.    Bomn.— Many 


netlied  hj-  cotrent  that  it  would  ha  .   . .     , 

eiln  nace.  It  it  In  not  tmbUng  van  loo  mnch,  kindly 
taj  if  tn>  tollowiag  u  correct  a*  (o  H  annatais  of  molnr : 
To  ken  the  magnetiim  o(  armature  u  it  appmacheafleld- 


1   Btrengthf 


'  utrengLh  bj  tranafer 

uog   or   weaking 
-niagneta.-H.  A. 


UaMftJ-Beflscting-  Teleaoopei,  AdJmtment 
of.— In  letter  No.  31HI  of  voor  imie  of  Sept.  13,  Mr. 
T.  Watlake  itate*  (hat  "then  i*,  I  bdieve,  nothing 
companble  to  the  *pot  and  pinhole  method,  wbieb  I  de- 
nriGed  btlie  E>ou>n  M<CH,-  —  -•  '—  •  """  "- 
inquiry  at  the  "  E.  IL"  dIBib, 


in  Utu;B>Micot  Jolr  8;188l." 
■■  .— _  T  a-i  .1...  tii.t  numl 

notion*.  whiidiTl 
manr  Wide*  n 


[Ta5«7.!-AvalUl)la  Snlphni 


BO  Ui  thqr  have  fa. 


flultA,  but  BO  far  thty  have  faeen  very  dincordaot.  Tbin 
wu  the  oxide  of  copper  and  carbonate  of  aoda  method, 
which  !■  donhllaa  well  known  to  many  of  your  reader*, 
1  which  i*  reported,  according  to  aeveral  teitbooolM,  to 
hgood  method  for  the  aseay  of  remaioiog  anlphnr  in 
nt  doden  (burnt  pnileel.  Fnim  m;  trials  1  r,innot 
I  bave  conndfaco  m  it  i  but  it  i*  right  to  add  my  ex- 
iment*  have  not  exceeded  four  or  live  trial*  upon  one 
iplc  ot  oxide.  Sven  if  the  reaoll*  bad  been  good,  the 
'Onoe  of  copper  oxide  would  have  debarred  me  from  it* 


Wben 


ffllljr  they  would  prove.    8ho 
Lhe  kiln*  used  for  the  combui 


f7!548.1— Oontfnuona  Indicator. —I  wish  tocon- 
itruct  one  similar  to  So.  Ice  in  Mr.  Allwp'e  "  Pr^^nical 
Eleetric  Bell-Fittin|<,"  only  with  thi*  diHerence :  when  a 
nntiauou*  contact  i*  made,  a*  by  a  door  being  left  open, 
Jie  onnent  ifl  left  ciroiHating  the  eoil*  of  indicator,  and 
I*  divided  n  that  half  i*  only  left  to  ting  the  bell.  Cao 
thi*  be  to  eonitrvcled  to  ahnt  the  indicator  out  of  cir- 

lit  without  naing  two  batterie*  I— F.  Q. 

[7Mf!i.]-Analy»lB  of  OansUa  Potaah.-Wiil 
getting  the  t 


leOerniB 


Whit 


t  appear  c 


itbest 


10  through  the , ...       .„_._ 

utor-oil  one  part,  turpe  half  a  part,  d 
vanueh  supplied  w'"'-  ■'■-  "--.--■»-■-_.. 
Bon*  eell  for  the  [«■»»,  ana  01  uie  iwo  i  uou  uui 
varnish  spot*    the     looneet.   premmahly  becau? 


"  that  E-evei 


irould  dry    the   ■ 


the  pbol4f 


«,  the  ipotfl  a;: 
iph  which  have 


been  employed, 
of  Ibe  photo, 
;>aper  produced 


which  wdl  tender  the  photograph  permanently 
ent.    Can  inch  a  medium  be  loond  I    I  doubt  it. 


r.  e 


01  be  glad  to  bear  to  the  eontiajry, 
fafter  great  appUnation)  two  or 
tta;  but  if  they  are  doomed  to 


[J»B4.]-Batteiy  Powor.-Having  fitted  an  hol^l 

withaboutthreoroil«ofNo.l8i.r,Q.c.  wire,  1-10  HenC* 

'  dieator,  three  relavt,  four  bella,  how  shall  I  find  the 

iltery  poweruBsded!— Cmao  Bicii. 

frs.'uis.l- Loss  of  Power  In  Harlne  Bnelnea. 

Will  >ome  friend  tell  me  the  amount  of  power  dbsurbed 

)  bf  Uie  thrust  block,  (a)  the  alide-ialie  and  the  rc- 

ning  giikri    AsuuwcrwiUgrcHtlf  ohlige.~0.  B.  B. 

[7Uj6.]— Starting  Uarine  Bneine.— Will  some 

lend  teU  me  how  tbu  is  accompliebetTwheu  the  piston  ia 

,  half-elmke,  the  steam  being  cut-otT  at  half-stroke  I   A 

diagram.witb  the  Editor's permiaoion,  will  greatly  oblige. 

■Q.  B.  B, 

[ll!££l.]— Oalcalatins'  InoreaBe    of  Speed  of 
Ships.— Will  some  Mend  tell  me  in  wh^  propvnion  the 
>— wer  ot  engine*  mnat  be  inereeaed  to  obtain  un  increase 
^ocdl    An uiawec  wOl greatly  oblige.~a.B.  B. 

JTHMB.]— Air  Bnrhoe  Oondenaer.—Can  anyone 
srm  me  aa  to  the  relatiTe  nufaoea  of  boiler  heating  to 
t  surface  ccmdeiuer  (with  ordinary  water  etirfaee  it  i* 
,....  —  t.i.  ...  .t-.  _.  .i|g  jjojjjf)  t  The  air  suc^co 
rotated  to  woure  drenlation 


xplain  to  me  bow  it 
— .— .  _-aaeare1i*niiigfrom 

- ,  J re  heard  diatinctty  together  I    I 

am  under  the  ImpreaaioD  that  the  one  sound  will  *trike 
the  ear  and  cnuae  vibntjona  of  bo  many  timea  per  second, 
while  the  other  nnnd,  arsonndi,  strike  the  ear  and  causa 

I  right  in  luppoamg  the  one  membrane  to  be  capable  ot 
several  aeb  cJ  vibration*  each  entirely  diffennl,  and  y^i 

several  sounda  to  he  reoordcd  perfectly  distinctly  1— S,  T. 
[rawo.I  -  Baaor.— To  "  Eo*."— L  too,  have  a  Swrfirti 


'"J.-" 


rissai.l— Auxiliary  Power.— Will  nny  of  "on! 
ciontlflo  readers  help  me  to  jjet  over  the  following  di; 
ultyl    1  have  a  printing-oinoe  abro*^  the  maohiiu 


and  wo^a  icta 

a  demand  ia  rriode  on  it  ot  abou  1 1 

"     '  ig  the  day  the  engine  ■■ ' 

_e  OF  two  hoora^aatRK 

r.  got   ready;  md  tb*  fi 


eiperiaH . 

I  have  tried  it,  but 
prvtvErre  at  fr-lDths, 
storage  batteries  am  _    __    __ 

ladtioable  they  give.    Bealdea  then. 

good  deal  of  technical  knowledge  reqnind  h 
■  iibu-  EUHnagement,  and  that  I  ant  not  po*ae**ail  ^ 
Would  compreesed  air  do  I  Ferhap*  I  em  aikhig  f  gr  loaa- 
thing  which  everybody  wantj,  hut  whlcli  ha*  ycttoW 
invented.  I  shall  be  thankful,  however,  for  piMiid 
advioe.  even  if  it  ia  to  abandon  lbs  Idea  and  irnk  anf 
■*  I  am  diring.  My  cBgine  eoffen  more  from  a  eaiAa 
attendant  (and  I  ean't  get  a  careful  one}  in  tha  tm  iota 
of  nlght-^rork  than  in  any  twelve  houn  during  the  day.— 
CoiAiiiL  FBUTxa. 

[TaSBll— Blaaical  Blah.- Can  any  reader  giveaq 
information  oonccming  a  certain  moncal  Ddl,  kaowa  B 
CKlst  in  muddy  creeu  and  shoals  around  Bombay  ait 
Oalsette,   the   aonnd  of  which  ie  doaolbed  in  >>m 

Batumi  H  istoty  of  reylon,' '  a*  gentle  Uuilla  uf  ■ rtii 

chord,  or  the  taint  vitectiona  of  a  wiaeglaai  iDtm  ita  bb 
is  rubbed  by  a  moiatcned  finger  1  Vntr  being  fme  anatalini 
note,  but  a  multitade  ot  tiny  eonade  eaeh  elaai  and  dk 
tinct  in  itaelf.  The  aweetst  treble  mioriing  with  tm 
loweat  haAi.  It  is  evident  tiut  at  that  fime  (IMl)  Ite 
means  wen  not  affoKled  ot  detaminlng  bow  the  ranU 

1 produced  and  emitted.    Ishooldbe   ' 

.  -.1. j_-,_  ^[j,  ^jjj .  — 


dpiDbably  other 


namely  where  the  differaaonuc'leae  tbu  DDI.    labiiii 
like  to  know  wlirther  the  demud  tOr  ntb  tabUi  i 


mprovE 

niik  wheth(_      _ .__ 

LU_ edition  of  "Bang**  Logai 


places  ('■  E.  M."  p.  SO). 
in  the  "  Enc7clopjodia*, 


sou  IDT  snca  rspiM  ■ 

iticai  ol  a  new  iitil  I 
bilst  I  am  wribw,!  i  , 
S."  is Doile sanOit  I 
irithm7tabla"lo»  I  - 


od  to  7  pUcea  ir 

^re  published  in  Kew  Yi 

M.J— Boat  Motor.— 


pnblisbod  tablea  ti 


or  20  chromic-oeid  butyric 


)f  field-magnela  1— J,  K.  8. 


the  loweat  point  with  niteamtnp,  the  water  iaaninglHa 
IhetiapibeingpntbackintatheViUei'byapiimp,  lay 
form  of  ateam  trap  which  1  have  tried,  nowever,  ia  V 
■aUifactory,  and  In  order  to  do  away  witb  them  I  thU 
of  feeding  the  coils  with  steam  at  the  lowest  point,  la 
do^iog  up  the  other  end  altogether,  leaving  a  Ersdm 
slope  all  Uie  way  from  the  boiler  to  the  extreme  fuml  id 

bsckof  itself  to  the  boiler.  CsTinoyone  eiperienccdn 
me  itthie  phm  would  act  I—DaaiMiTOR. 

(■  2MS.]— Oemant  fbr  Loose  Artiflcial  Taeth- 
matcementdo  dentlata uie to faaton  looee  false l«(tl 
-Da.Tr. 


1  aod  tap,  but  It  chip*  and  buki  liBk, 
Can  any  of  your  numcroui  oomH 
le  bow  to  do  this,  aod  what  kiml  at, 


[J2S«8.]  —  Pocket  ADoamnlator.  —  Wcnld  J 


le  other  kind 


questions  I    I  have  made  a 


o£  tbiwe  ceUa,  M ,  _,  _.  .,  -._.    _  , 

placed  two  Bbipa  ot  perforated  lead  Icoatl 

and  anlphnrie  add],  each  4  by  1|  by  ilB.  'Wbn 
nected  up  and  fanned  (a}  bow  many  liliiliiiiiMlii  w 
it  need  to  dune  it,  and  what  time  will  Itnqninkil 
form  the  opeiatioo!  (h|  What  current  ouabl  It  to - 
and  how  long  onxht  It  to  tight  a  fl-volt  fairy  bn 

■hentreehlychargwJ,  ar^'"'  -*• '-        ''■ 

hoon  I— CnuiaocuKOiui 


procew,  a  patch  of  aome  snhslanc 
u  left  on  the  cope'       "  '     ' 

Ctanthlsbelrunl . , 

make  aun  of  ila  Identityl  Al«>  will  woe  M 
HVByer  please  auggeat  bow  flucb  an  aJloy  ahould  M  B- 
to  give  a  clean  bead  of  silver  on  the  cupel  I— Tno. 

(7a670,  ]— Colllory  Workln  ».  -  At  a  oollieiT  I»  jUSl 
I  am  employed  aU  the  ondeigriuod  machinery  la  AJ^ 

CTliniiers  llxcil  SCOIt.  b^lnw  the   surface,  drivio* 
double-acting  Sin.  buckets  direct.  3f  t .  stroke,  puoipi])^^ 
to  surfaee;  and  ia  the  bottom  then  are  aootbct  tr' 
HXa.  eyilnden,  with   double-acting   Bin.   Iniekef  , 
littingtba  wB(er8aoft.liigbtolbeabove.    nmi* 
lOOtoHOgaUaiaofvateTparminute.    TbeniatB* 
cylinder  dlieot-aeting  pump,  lifting  60  nUcoi  of  ^ 
per  minute  ISOft.  liigL    Also  then  i*  one  IBin.  tf^„ 
geared  1  In  Si  hauling  up  an  iodine,  the  bottom  of  "St  -n 
ia  ISQtt.  vartleally  below  level,  and  dips  at  aa  aatf^* 
about  t  in  B  arenge.    Tie  quantity  dn«n  pa  ^^ 
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Aiamita  lo  ooEBiSFOisixn. 


i/M<  BiauH  IboBAnn,  m,  Mm^  W.C. 


lorli  40tt.  highra  thin  U 
«M  tool  io  «1k)iI  hour 
t  is  oofi  iOiD.  oylmdBr  ^« 


a  road,  IftU-rop*' 


ill  ocatfd  with  B 


And  then  TUiaUHl;r  <1^ 
Whst  six 


kod  air  Of  linden  voma  il  require  LO  oa 
in  oampmsing  ur  od  the  nrfbjai  Uio 

.LniQ-— 1  have  built  a  Hmatl  drnamo* 
-F.M.  Boros  «ia.  by  3]in.  by  fin.,  on 
:>und  alb.  No.  la  double  HttOD-cOTered 
LB  anotton  which  ia  of  U»  Biemou  H 
iuneter,  and  u  womid  witli5oi.  of  No. 
ooTnedwire.  After  SnisMw  it  u  can- 
I  coup1«d  in  nhoaC,  and  had  a  oonnActed 
I  (of  a  LMlaneW  botteir]  lo  try  it  ai  a 
TD&ture  tet  itdelf  betwoon  the  pola-pifM^^s 
luld  not  more  fnrther  tiU  dimi *  -' 


1  alight  spark  w 
n  driTcn  at 


foggtat  irhstnui]- 


J    Piawi,  EnoUnde.'Vavl.LrnuBagil 
•BOBLEKUCCXXU-Nd  S 


don,  dvuKtbe  liusited  (iNpt  ■■ 

- — "—  aaking  for  aduoatioiial  or  ulantUlo  infonnatiob 
nd  tbroQgb  th«  wHt.    8.  LeUan  not  lo  oocre- 
.    a,  Bodur  ooTor  to  tha  Editor,  an  not  forvo'ded, 
loA  tha  nanus  of  wrraapondaoU  ara  not  glTsi  to  i^ 

,'  AtttBtlon  li  «p«1iUt  dram  to  Hint  So.  <■  Tht 
—  A — i^A  <..  jgtt«Ta,  quBrie*,  and  lapliaa  ii  maaat  for 
.  and  it  ia  Dnt  tut  to  oosniiy  it  with  aiu*- 
indioAtBd  abOTa,  vUoh  art  only  of  indi- 
,  Ad  whioh.  U  not  ady«rtiieiii«Bla  la  them- 
rtlrea,  lead  to  rvpli«  wbieh  ars.  Tbe  "  Bixpanny  8ala 
~olnmn"  offaraachHpmauaof  obtolniunisiilaroRiia- 
oa,  and  wa  buit  oar  raaden  wUl  avail  uamaalTH  of  It- 
1u  follDwin*  an  the  biltljila,  In.,  of  lattera  to  hand  op 
to  Wedneaday  avanlng,  ;Oet.  1,  and  mucknowladgei 

L  Qlovor  and  Co.— lUndoll  Adams.— Foto  File.— Miy.— 
St.  Clair.— Arthur  Hobday.— Drf.—R.iulus. - K.  W. 
-C.  Ooddard.-Iavalid.-J.  Broim,  BellB.l.-P.ter.- 
Photo-ELBCtriMl.— Bqui-polBDtial.— MJmd.  —  Worried. 

— AoEOM  Enquirer.  — Artio-Slar-gaaer. —W.  H.  6 

J.O.-Jalkof  AU  Trades —Chai.  J.  Tahourdin. 
fAHU  Ei.Lia,  Ctraoattia.     ^Yoa  nem  s>  much  offended 

Lil^arf  We  told  ;ou  the  volum?e  in  whioh  you 
find  Ki  WaHoll  a  papers  (XXXIU.  to  XUV.J. 
hb«^mUa?luw  joVS      " '°°     """""'"'"" 

Mr  Tjunell    reTLsed  by 
Parti    1   :    iMnfthpy 
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ite  to  play  and  maCo  in  two  m 


nCE3  TO  COBBESPOtTDBKTS. 
lution.  to  IMF)  by  J.  H.  Eaatwood,  A 
nslrret,  Ft.  Fernando  (but KB  8  pul 


pmbablr  laet  ai 
■  ER  ita    J.  K 


lahillin 


rsiTCB.- Eatrania  fee  n 

h  for  direct  two-moT«n. 
Theai,"  Joit  pabliihcd  by 
g,    Seepage  B. 


rUloiCratioiu 


BTO 

a  itda  ol  tbe  paper  cnly,  and  pot  dnwlii«t 

m  separate  piMH  of  paper,    t.  Pnttitls 

and  when  auawering  qnerlaa  put  the  uombei* 
weu  aa  the  titlee  of  the  qoeriM  to  vhteh  tlu  repllH 
ler.  i.  So  ohaiKe  la  made  lor  luertiBB  letten,  qoslies, 
repllea.  4.  Letiera  or  qoeriea  aaUng  for  ailiiiiMiia  of 
mnlagtann  at  earTeawndeale,  or  where  loola  or  otha 
lea  tmji  be  purchaaed,  or  repUet  giTiiig 


will  end  the  pi 


imea  there  ai 

--.  .1  B0IL»»-ll.k 
i  publlahed  m  the  laj 
:>w  whore  you  can  ob 
ae  t  me  ago  a  portfolii 


(H. 


^ubjccl 


oablea 


Ml    Wedi 


t  nuu  at  an  Imgnlar  ipeed^  Hare  yqa  oalenlated 
<Mt  of  the  dynama  and  the  powtr  it  will  take  off 
ahaftti— OaiNiTLB,      (The  mateiUla,  If  ig  ggoa 

a  will  leqnite 


lllustratedt  If  •o.plnae 
No  Naxh.  (It  would  be 
juts  on  buUdlng  mlnlmtare 


ctor  articles  you  n 
iye  TLin  through  t^ 
B.aD^jmr^aol^p, 

•£e  B.  end  of  the  equ 


r  in  Beet  aod  kiidkt'* 


Brary  Man  and  Woman  wishing  to  be  pet- 


USEFUL    AHD    SCIEHTIFIC    VOTES. 


Eyeeigbt,  Oood  and  Bad,"  by  Brudeuefi 
BC3  IHaomillHal,  le  the  standard  text- 
,  F  biiAKisPEAS.  (Praclor'a  ■■  Pocketbook 
9  bogmiwni"  (Croihy  Loekwood  and  Bon) 
icful     Bennett's  "llariue  Stiam   Engine" 

Manual    of     Marino     Bogineering  *' 


(C     Qnfflu    aud    Co.)    Tou 


could     I 


at  by  St 


T^ft.  in  diameter.    We  do  not  ki 

portiosa  or  charts.  Ur,  Weilei 
W.C.  could  no  doubt  Mud  you 
F.  B.     (You  ahould  procure 


B»ei-el«et.  Strand, 
a  list  with  prioaL)— 


Dn  of  hatting  cars  hj  steam  from  On 
la  proving  so  latiatactoiy  in  the  States 
u  Ukel;  to  be  genemU;  adopted.  Thi. 
esisting  concerned  the  eootkomy  of  tlie 
the  poeaible  effect  upon  the  looomotiTP 
■cent  tests,  hon-ever,  h&ye  settled  tbAt 
id,  indeed,  the  amoant  required,  whan 
rith  the  preesrire  for  drawing  trains.  Is, 
to  thn  American  Juurnal  of  Jtailieay 
,  ao  slight  as  lo  be  scarcely  appreciable.' 
'  Stebl  is  said  to  he  coming  into  nee  for 
It  appears  to  be  made  by  qnenohiD)^ 
—  -•—'  ~  cold  water  (pom  aii 
1,  such  as  would  orer- 
moat  purposes.  This  renders  It  not 
rather  brittle,  so  that  it  is  possible  tii 
T.  :. i.j  .._  ^  stamp-miU,  and 


carbon  steal    i 


^r 


It  is  said   t 


City  and  6"uild«  of  London  Iniitule.GreahmCoUsge, 
E.O.]— A.  M.  P.  iSo  much  depends  on  the  "eyo"  at 
tha  end  of  tho  tdeeoope  that  the  queation  con  be 
ptoperly  aniwered  only  by  saying  Try !  Btan  down  to 
the  flth  mag.  may  be  leen  by  aome  eyes,  especially  in 
faTOured  climatea ;  but  as  to  what  a  3in.  refractor  will 

ility  of  the  eye. 

depends 

ofliur  on  some  nignie  in —  —  -" 

[Please  see  recent  numb. 

Totumefi.    The  auestlona  have  beea  answered  over  and 

msana.  Eematin  ii  the  colouring  prmciplo  of  logwood, 
aud  hiematin  in  tho  calourlng  mattn-  of  blood ;  but  it  is 

word  correctly  1)— PswAToa.  lApjiy  to  Sampson  Low, 
Marston.  and  Co.,  Ftfttar-lanc,  E.'J.J- Lex.    Beallywr 

catalogues  of  the  lantem-maken.  If  tbe  ImleUaht  Is 
too  oostly.  tryparaffin^il  with  a  little  cantpfaor  added- 

withsoap  and  a  aaluniled  solution  of  Bulphiis  of  copper 
(bluertooe),  try  Brunswick  black    or  pitch  softened 


(Kyc 


It  get  the  : 


)   back  volumes.)— G.  T 


i*bj 


wBimiog  gently  in  an  oven  oroveraspirit-Ump.)— F. 
Hassbll.  rWanfs  works  on  Uoolding  and  Fouudry 
PiKctioe,  pDbliabed  by  W^ley  and  Son,  Hew  York,  and 
byTrabnarand  Co.  here,  will  no  doubt  salt  ;bottliere 
are  many  srtioleB  in  bsek  nlntnas.)— F.  H.  W,  (Full 
loformatlon  aboat  orgsn  building  in  baok  mlumss ;  for 
a  "  book  "  proonre  Wieka'a  "Organ  Building  for 
■       -         ■■  Ward.  Lock,  and  Co.)— BoiT 


'■oi 


icribed;   but  the  - 


eueptaiao  advertisemuit.    Use  a< 


Pearl  Iiife  Asaaranca  OampaDy.  —  Tha 
annual  report,  presented  at  the  tvrenty- sixth  annual 
genera]  meeting,  held  September  2Sth,  states  that 
;1T(',8S1  policies  were  issued  during  the  post  twdWe 
montha,  representing  a  new  annual  premiam  in- 
come of  £[54,999  la.  SJd.  The  total  income  for 
the  past  financial  year  amounted  to  £272,707  Oa.  2d., 
and  exceeded  that  of  the  previous  year  by 
£19,771  2a.  6|d.,  being  an  increase  of  mote  than 
40  per  cent,  over  thAt  of  the  prerians  year.  A 
dividend  ot  IQ  per  cent,  bu  beea  tecommended 
aud  paid. 

Daepeat  KIne.— Tha  deepest  mine  in  the  world 
is  said  to  be  at  St.  Andre  dn  Poirier,  France.  This 
mine  yearly  produces  300, (H)0  tons  of  coal.  Tha 
mine  is  worked  with  two  shafts,  one  2,962rt.  deep, 
and  the  other  3,l)H3tt.  The  latter  shaft  is  now 
beinz  deepened,  and  will  soon  tonch  tbe  1,000ft. 
level.  A  reraarlcable  feature  of  this  deep  mine  is 
tbe  comparatiTely   low    temperature  experienced. 


li-  'Fahi.     The  gold  ani 
PaciSc  Coast,  at  a  dept£  of  less 


than  half  that  of  tbe  French  coal  mine, 


temperature  ruse  as  high  ai 


isgoin; 


:a  has  all  the  properttes  of 
lauehing  gas.  It  has  bright  yellow  flowers,  and 
seeds  liie^lack  beans.  These  last  are  dried  and 
crushed  to  powder,  and  when  SAalloned  in  small 
ause  the  person  taking  them  to  laugh  and 
and  behave  in  a  moat  ridicuToDs  manner, 
until  exhaustion  and  sleep  supervene.  Tbe  plant  is 
known  locally  as  "  tbe  laughing  plane." 

departnre  has  been  taken  in  tho  plana  for 
the  new  building  for  the  Congressional  Library,  in 
the  whole  of  that  immense  structure  will  con- 
no  Sre.    The  building  will,  of  course  be  heatad, 
the  heat  will  he  located  outside  the  boilding. 
Vaults  will  be  constructed  in  the  grounds  where  tha 
Ores  and  boilers  will  be  placed,  and  the  hot  air  will 
^  ~    carried  into  the  library  buildings  hy  means  of 
By  this  means  complete  protectian  a 
does  tha  >>  new  dnur 


fire  is  ascured.    Where  does  tha  " 


w  deportura  " 


ToEltussian  Oeographical  Society  has  raosiTeda 
further  letter  from  Captain  Urombtcheraky,  datad 
July  20,  and  giving  particulars  of  his  surrey  of  tho 
Tiliet  plateau.  On  May  21  he  and  his  companions 
began  to  go  np  the  river  Kouras,  scaling  the  tlopa 
of  the  Tibet  plateau.  This  march  is  eioasdingly 
difficult.  For  fear  of  being  parsned  by  Uib 
Chinese  the  travellers  were  obliged  to  piD«aed 
vs^  quickly,  marching  as  long  as  thoe  wa«  light 
and  only  resting  in  the  dark.  The  weather  was 
very  cold.  In  ue  daytime  tbe  thermometer  naTsr 
rose  aboTa  one  dagrea  centigrade,  and  at 
feU  to  20°  below  zero,  while  (he  oold  was  n 
navatad  by  sereral  terrible  snowston 
m  tha  middle  of  May  there  urate  no  rigns  o 
approach  ot  spring.  Snow  and  ioe  held  undispntad 
usion  of  all  the  mcontsins.  The  route  was 
rwhera  soitabla  tor  wheeled    traffic  i    but  the 


1  wasmn^aar- 
rms.  AlthooSi 
no  rigns  of  tha 


'  .'t  PI 


y  2i  months  in  the  Bummt<r — viz.,  from  July  to 

.-September.    The  eipedition  was  consequently 

ipelled  to  return  lo  the  neighbourhood  of  Lake 

;hyl    Kul.     Captain    Qrombtchevsky  then    pn>< 

,     ed    to   &x  the  position    of    seyerai  places,    to 

explore  the  Sashgar  mountains  and  the  baam  of 

the  Biver  Pamox,     At  Khoten  the  traveller  Tinted 

the  workshops  of  the  jade  and  other  alone  quarrisiB, 

and  photographed  the  workmen  and  their  tools. 

He  found  the  latter  to  bevery  simple ;_  but  also 


l^'b 


Id4 
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TERMS   07   SUBSCBIFTieH. 

F4TABLV    nr    ADTmCB. 

ami  11a.  fer  Twlvt  MoatJU,  pMt  ttmt»»M) 
l«r  tb«  Umitad  Kia«d«Mi.  For  th«  Umitod  St&tM,  IS*,  or  Sdol 
SS«.  ffoU ;  to  Pmeo  or  Btigiva,  la.^  or  Mf.  »Cte. ;  to  lB4i«  ,  tu 
Briadioi),  Uo.  td. ;  to  Vow  SraUad.  th«  Copo,  tbo  Wcot  ladioo,  CuAda. 
X«v»  Sootia,  Hatal,  or  aay  of  tlM  Aaatnbaa  Cotoaioa.  Ua. 

IboMadobrPootCMkcCMor.    Ba^nnakcrt 

bo  aoKt  o«t  of  tho  Caitod  Kii^yrfaf  fe7  tbo  ordiaarj  novapapor 

poot,  b«t  »Ml  bo  rtaattad  Ik  at  tlM  nto  ofM.  ottch  to  eororoxtra 

,  Jaxm  W.  Qvnnr  a&d  Co^  of  fl^  Chootavft-otroot,  PhiU- 
aro  amtheriaod  to  rrccivo  osfMcriptMBO  for  tho  Umted  SUto. 
Ibr'tbo  kXOLlSH  MECHANIC,  at  tho  rat*  of  1  dola.  3Se.  gold,  or 
ThirtaoB  Skilliaco  por  au«flB.  poat  froo.  Thoeopiaowmbolbrwmrdod 
difoet  by  aail  froa  tho  pttbliabiaf  oOco  la  Loadoa.  AH  aabocarip- 
Maaa  ■in  iiwaarn  with  thf  immrnr  trat  iaaaail  aftor  tho  rocciptof 
th*  oabotiiptiaa.  If  back  aambcra  an  rrqaired  to  eomplote  TolaaMO, 
IkoT  aaat  bo  paid  Ik  at  tha  rate  of  Id.  aaeh  eopy,  to  ooror  oztr* 

Tola.  ZZIT^  XXX,  ZXXn.  ZZZTl.,  ZZZIZ..  XL.,  ZLII. 
ZLIIU  n.IT,  ZLT.,  ZLVU  ZLVIU  XL^fTl.,  ZLIX. 
L.,  aad  LI.,  braad  la  cloth,  7a.  oaeh.    Pool  firoo,  7a.  9d. 

All  tha  oUwr  biaai  valaaoa  ara  oat  of  arlat.  8aboerf bora  ««ald 
do  wdl  to  oidor  rahaum  aa  aeoa  aa  pooaiMo  altor  the  coaelaaioa  of 
oaeh  hatf-jroarijr  volaaM  la  Fcbraarj  aad  Aafaat,  aa  oalj  a  Uatitad 
aaabcr  art  bo«ad  ap.  aad  thcoo  aooa  raa  oat  of  priat.  Moat  of  oar 
back  aaabcra  cam  bo  had  aiaglT,  prico  Id.  oaeh,  throafh  aaf  book- 

Std-  *^^  po^  tim  freat  tho  ofleo  (oacopl 
aro  Id.  oach,  or  poat  ftoc,  t|d.) 

tor  Tola.  TL  tad  TIT.,  U.  aaeh.  Pool  frao  l|d.  oaah. 
ladcsoa  to  ToL  ZL^  aad  to  aaboeqacat  rdhk,  M.  oaeh,  or  poat  ftro* 
l|d.    Caaaa  Ik  Ma&b  la.  M.  aaeh. 

VOTIGB   TO   8XJB80BIBES8. 

■aboerlboro  rocdTiaff  tiioir  eopUa  dirtct  front  tho  oflleo  ara 
Tcoaoatad  to  oboerro  that  the  Uat  aambor  of  tho  term  for  which  thoir 
oaDoeriptioa  i*  paid  will  bo  forwarded  to  thorn  la  a  Piks  Wrapper, 
■a  aa  iatiatttioa  that  a  freah  roiatttaaeo  ia  an  laaaiy  if  it  ia  doairod  to 
eoatlaao  the  oabocrl^tloa. 

CHAB0B8   FOB   ASYESnsniO. 

0.  d. 

ThirtjWorda  t   • 

■rory  Addltlaaal  lif  ht  Worda Of 

Proat  Pace  AdTcrtisoBwato  Five  ShiIUa(|B  or  the  trst  It  worda, 
aftorwarda  9d.  per  Uao.  Parafraph  AdTcrtiaemcato  Oao  Shilliaffpor 
UoBO.  No  Proat  Page  or  Paragraph  AdrortiaeflMat  iaatrtod  for  Ioh 
thiM  Tir9  ShilliaK*.  Rcdneod  tonaa  for  aorica  of  more  thaa  ai« 
iaocrtioaa  auy  bo  aaeortaiaod  oa  appUeatioa  to  tho  Pabliahor. 

ADTZETUIMENTS  ia  IZCBANOB  COLUMN— for 

a.  d. 

Twoatjr-fear  Worda  OS 

For  OTory  aaeraodiag  Bi|fht  Worda  ;       0   S 

ADTIBTlfEMXMTS  ia  tho  SIZFKNin  8ALB  COLUMN 

a.  d. 

MstaoaWorda        Of 

For  OTOfy  snceoodiaff  Xifht  Worda Of 

*/  It  aaat  bo  borao  ia  mlad  that  ao  DiapUycd  AdvertiaoaMata  eaa 
appear  ia  the  **  Sizpcaay  Sale  Colwaa."  All  AdTertiaemcata  moat  b« 
propaid:  ao  rcdaenoa  u  laado  oa  repeated  iaaertioBS.  aad  in  eaaes 
whore  the  aoumat  ecat  eseeeda  Oae  Shilliac,  the  PnbUaiher  would  b« 
craAeAil  if  a  P.0.0.  eoald  be  aeat,  aad  not  namp*.  Stamp*,  howevei 
meferablv  liaU^oaay  atampa),  auy  be  aeat  where  it  ia  iaeoaToaioat  to 

Tho  addroaa  ia  iaaladod  aa  part  of  the  AdTortiaomeat,  aad  charged 

AdvertiaanMato  mm§t  roach  the  Oflleo  by  1  p oa.  am  Wodaaoday  tc 
iaaare  iaaertsoa  ia  the  foUowiag  Friday'*  aamber. 


Holloway's  Pills.— The  balsamic  nature  of  Hollo- 
way'*  Pill*  ccrmmeiul*  them  to  the  faroar  of  debilitated  and  nerrou* 
coa.titntiona,  which  they  aoon  resafoitste.  They  divlodse  all  obctrac- 
tiOB*.  both  in  the  boveU  mod  eUewhere,  and  are,  on  that  account, 
maeh  aooitht  after  for  promoting  reKolarity  of  action  in  juonij  female* 
aad  delicate  persona. 


OTTB   EXCHANGE   COLTTHir. 


Ths  charge  for  Exchange  Xotiees  is  3rf.  for  the  Jirst 
24  w&nUy  and  M,  for  every  mcceeding  8  words, 

Astronomloal    Telescope,    I2}in.    Equatorial, 

"With  "  Keflector,  W.^ee  Phot/.m*ter,  Mi<:rometpr.  Electric  lllumina- 
tien.  Astronomical  Book*  and  In«trum»>nt4.  ()(iera  Glaaaes,  Plate 
Machine,  Caee  Mathematical  Inatrument*  — Below. 

Astronomloal  Observatory i  l^'t.  dome,  transit 

aad  compntin*  rooma,  two  aet*  of  Pattern*  for  Equatorial  atanda,  two 
Dynamo*,  Tricycle,  Grindstone,  Sugg's  Cromariie  Lamp  ^Below. 

Astronomical   Olock,     by    Cooke,    York ;   two 

Aneroid  Barometer*,  three  Bichromate  Batterie*,  new  Wim*bnr«t 
Machine,  l&ia.  ebonite  cylinder* ;  15in.  Terrestrial  Globe,  by  Newton. 
—Below. 

Astronoxnioal  Transit,  2^  O.O.,  silver  circles, 

etridiag  IrveU  eollimatinf^  ejrepiere ;  2\.  Lantern  Photograph*, 
Fletcher'*  Tubular  Gaa  Stove,  apparatu*  \  arion*.  Li*t,  stamp.— Box 
SO^  Lireraedge. 

iH.P.  Beam  Enflrine,  fitted  with  governors,  throttle 

Tlave,  elide  valrc,  Ac,  rxMt  ClU  to  make.  Exchange  for  Gaa  Engine  or 
ofTers.— JoBK  Peolet,  a,  Stuart-atreet,  Luton,  Bed*. 

Wanted  to  exchange  Engine  and  Boiler  Shell, 

for  }M.P.  Electric  Motor.  Good  bari{ain.— Fur  particular*  apply  A.  S., 
i,  Bru*i-ley  Villjt*,  Wood  Green,  London,  N. 

Shop  Oil  Iiamps,  Vice^  Lathe,  Boy's  Tricycle,  Mail 

Cart,  Perpetual  Dater,  ABC  Copter.  Fletcher's  Blowpipe,  Forge. 
Good  exchange  wanted.— 4,  Wellesley- terrace,  Kilburn-Iane. 

Astronomical  Telescope,    Refractor,  good,  wanted  in 

exchange  Tor  Mir a'j^opB  and  CaaoyoMxrcR,  ralne  £35.— Babsxtt, 
82,  Highatrect.  Stoke  Newin^toa. 

Wanted,  any  Lathe  PartH,  flninhed  or  unfinished ;  also 

old  braes  or  copp«r.  Can  ofTer  first-class  exchange.  Offers  invited. — 
T.  Tiprmo,  Paia*wick,  Glottce*tershire. 

Safety  Bicycle,  ball  bearingn,  in  good  order.    Ex- 

ebsnice  anything  useful.— R.  Corxall,  Damside,  Pilling,  viA  Gar- 
i«ang. 

Min.    Bicycle,   ball  bearings,  good   machine.    Ex- 
change.—K.  GoaiiALL,  Damatde,  Pilling,  viA  Garstang. 

Safety,  light  rear-driver,  value  £10,  good  order  (seen 

any  limej  Exclianire  screw-cutting  lathe,  or  oner*.— CrcuaT,  131, 
Kcnvell-road,  Borough,  S.E. 

Wanted   to  exchange,   Opiate   Camera,  Lens,  six 

double  slides;  and  Watson  s  detective  camera,  six  double  slide*,  for 
10  by  H  camera,  ten*,  and  *ix  donhle  slides  in  good  condition.  Can  be 
seen  — D.,  S,  bt.  Germaia'*-road,  Foreat-hUl, 

Exchange  Vacnnm  Tube  Botator,  best  make, 

under  Klas*  shade,  fitted  with  adjustable  tubc-boldtr,  and  tube,  for 
^•plate  apparatus  or  offer*.— Below. 

A  Brass  Ovlinder.   lin.  stroke,  with  crank  and 

boaria«a,  Sin.  circular,  suit  lathe,  exchange  offcra.— 36,  CoUcge-road. 
Keaaal-grcea,  W.  #  ■     v»  , 


Exchange  good  Hational  Bicycle,   5^in.,  black 

mSbers.  Bown's  ha!I«  all  ortr,  alm^'t  ntrw,  for  g'xxi  drilling  machine. 
— C.  BxjuexTT,  Les  bourne -road,  Reigxte. 

Intensity  Coil,  Electro-Motor,  lot  of  Jars,  Carbons, 

C7I-imp«  ft*. .  fur  makins  bichrf>rait<>  bittr-ri**.  Exchange  lot  only, 
prue  pi^^eon*,  rabbit*. — HkLL,  Pinfold-Une,  Lancaster. 

&Oin.  Bicycle,  iEi!rui  bearings  aad  new  tyre  to  front 

wheel  ;  new  lone  distance  ■■td<ile.  Will  exf-hanire  fur  good  set  of 
mathematurxl  iaatrumen'.a.— F.  D.  Hckt,  3'i,  Theobald- road,  Crovdon. 

1  dozen  n^w  Electric   Bells,   be:<t  English  make, 

warranted,  polinhed  hiTl-w.Kxl  ras*«,  iron  frames,  mlk-'-over^^  wire; 
very  hifhlf  fiaivhed.  cost  fi«>B  Ex'^h«nge.  Appro* al  deposit. — M.,  4^), 
Woiodberry  Grore,  Pinsbnry  Park,  N. 

Ghks  Engine,  1H.P.,  by  Crossley,  in  gooi  condition. 

Exchatge  for  12m  centre  eap-bed  Self-acting  Lathe  or  PLming 
Machine. — Skaob,  Clifton-road,  Exeter. 

Cylinder  Printinsr    Machine  (double  crown),  in 

splendid  condition.  Exrhanire  for  Iron  Pbining  Machine  or  large 
Lathe. — SxAbX,  Clifton- road,  Exeter. 

Ghas  Snsrine,  horizontal,  about  }H.P.,  experimental, 

Wither's  r>«tent,  by  Benyon  and  Cox,  Torquay.  ExcUanjfe  for  Iron 
Shaping  Machiac. — Seaob,  Cliftoo-road,  Exeter. 

Hand-power  Drivingr  Wheel,  friction  roller  bear- 

iags,  ffood  condition.  Exchange  for  email  Shaping  Machine. — Sraox, 
CliiUm-road,  Exeter. 

Photo  BcLmishingr  Holler,  Phantom  instantaneous 

abutter.  Exchange  anjrthing  useful  to  15a.,  Lancaster's  wide-angle 
Tiew,  or  other  \  lena  prefirrred. — B*LMroaTU,  Scoat-hill,  Dewsbury. 

Pnlvermacher's  Qalvanic  Chain  Battery,  quite 

Wtw,  perfect;  cood  Teleaco|)e  It«}in.  long,  1|  glaas.  Medicil  Cwil  and 
Battery  (bisulphate  mercury)  with  accessoriee  in  caae. 

Will  exchange  above  for  model  steam  gauge,  boiler 

flttinx*.  engine  or  parte,  old  silver  or  offi;rs.^AuvEaTisEa,  11,  Ar^jle- 
street.  King's  Cross. 

}-plate  Portrait  Lens,  value  £3 10s.   Will  exchange 

for  background*  and  half  cash.— Paoro,  2S,  Union-street  South, 
Halifax. 

Will  exchange  80  nos.    "Work,"  also  one  volume 

*' Amateur  Gardening,"  for  Electric  BelU.  Offers.— R.  T  ,  15,  Ruth- 
street,  Bolton. 

5  valuable  Circnlar  Ekiws  from  ISin.  to  98in.  diam., 

croea  cut  and  nppers.  all  in  really  good  condition.  OfSsra  wanted. — 
Taylok,  Wakefield-street,  Warrington. 

Eighty  numbers  of  **  SasrineerinfT,"  with  numerous 

plates.  Will  exchance  for  anudl  Boiler  and  fittings. — II.  Boolton, 
The  Kennells,  Cirencester. 

Revolver  and  leather  holster,  flywheel,  nhaftand  g^ear 

forirancle.  Fan  hin..  intermittent  sear,  and  hand  wheel.  Exchange 
for  Model  Eaginee  and  Boilers. — Gals,  Seend,  Melksham. 

Grindstone  and  glazer,   screwed  spindle,  'and  two 

sets  of  plate*,  two  stfines  and  one  glazer  ;  fast  loose  pullejs,  all  com- 
plete, ready  for  working.  Exchange  for  Ktronc  Hewing  Machine, 
Smith's  Bellows,  Mu»ical  Box,  Telescope.— C.  MxriALrc,  Fishwuk- 
etrcet,  Rochdale. 

Strong  beam'  Scales  up  to  10  cwt,  wood  ends  and 

chain*  complete  ;  eight  ;VJlb.  weights.  Exchange  offers. — C.  Mxtcali  e, 
Fishwiek-Suect,  Rochdale. 

Fine  Horizontal  Engine,  cylinder  lagged,  2in.  by 

4in.,  with  drain  cocks.  Slide- bans  trunmetal  bearings  throughoat, 
drire  Uthe,  worth  S3<i.    Exchange.- Maxtim. 

Splendid  Horizontal  Bnflrlne,  cylinder  Ij  by  3}, 

maaaire  turned  Iron  Klj wheel,  quite  new,  value  (Wk.,  exchange. 
Either  seen  working.— W.  M%aTi!(,  East- road.  West  Ham,  E. 

"Bottone's  Dynamo,"   "Maxton*8  Engineering 

Drawing,"  "Spon's  Enemeering  Dictionary,"  Volumes  XLIX.  and  L. 
Enolish  MxcHXJiic,  well  bound.  WhatolTers  ?— Yot-so,  Thonipson's- 
laae,  Cambridge. 

What  offers  for  flrrt  class  Horizontal  Bar  !-D.,  29, 

Stock  Orchard-crescent,  llolioway. 

1  Long:  and  1  Hip  Bath  in  excellent    condition. 

Exchange  for  an)  thing  uselul,  furniture  preferred. — Same  address  as 
above. 

Tandem  Tricycle,  Sociable,  single  tricyclefl,  safety 

bicrcle,  small  engine.  Either  of  abore  in  exrh-inze  to  \Alue,  fur  1| 
Shafung,  Pulleys  &c.,  to  drive  Lathes.— TLrrKR,  ReUhill. 

^•plate    Camera,    lens,    tripod,     lamp,    developing 

tra)».  Printing  Frame»,  «c.  Exchanite  for  six-chambered  Revolver, 
by  guud  maker. — EaNfciiT  Sla.de?(,  Ewell,  Surrey. 

J-p1ate  Camera,  8  double  backs,  tripod,  Lancaster 

landscape  lens,  for  j-plate  Rectilinear.  Will  send  un  approval.- 
Text E FT,  11,  Southgate-road,  Winchester. 

"  Electricity  in  the  Service  of  Man.**  recently 

published  in  U  monthly  parts  by  i.'astwU's,  perfect  conuition.  OtTers. 
— EowiM  LoMu,  Esholt,  near  Leeds. 

Sewing  Machine,  treadle,  Wheeler  pattern,  out  of 

order ;  191b.  Uaa- Piping:  \  bright  Bracket,  new;  old  Pendant  and 
Eracket.    Exchange— Mabsuall  Fazelzt,  Tamworth. 

Battery  Carbons  to  be  exchanged  cheap,  various 

sixes.  Send  requirements  and  offers  to— J.  W.,  2i,  Listria  Park, 
SUmford-biU,  M. 

Comet,  B-flat,  good  maker,  in  box,  cost  £7.    Ex- 

ch^nfte  for  Photoerapliic  Set  or  anything  useful.— Geubue,  1,  Albert- 
terrace,  Cloudesley-road,  London,  N. 

Bnphonium,  in  0,  with  idido  to  put  into  B-flat,  cost 

£7.  ExchanKC  fur  Photographic  Set  or  anything  useful.— Oxurue,  1, 
Albert- terrace,  Cloudesley-road. 

What  offers,  1 J  Cylinder,  brass,  turned  and  bored, 

the  set  complete,  with  crank  for  same.— 11.  Uxatt,  61,  OaWfield-road, 
Stroud-green. 

What  offers  for  3}  Mandrel  and  Head.  S  chucks, 

small  drivini;.— H.  Byatt,  61,  Oak tiekl- road,  btroud-green,  N. 

"English  Mechanic,"  Vols.  VI.  to  XXXV.,  few 

bound,  rest  unbound,  complete,  with  indexes;  also  S<"ienUric  Works, 
old  and  modem.  Want  Lantern  Slides  and  i  plaU  Portrait  Lens.— 
77,  Lavender- hill,  Tonbridge^  Kent. 

DrasTOon  Pigreons.— High- dans,  prise  bred  blue, and 

yellow  Dragoons  for  exchange.  Long  focus  5  by  1  or  |  Cameia  wanted. 
— Smtth,  Bury,  Sutfolk. 

50o.p.  Dynamo  for  exchanee.  Good  Rioto.  appara- 
tus or  first-class  |-plate  Lena  only.  Uifera  to— J.  S  ,  18,  Lowbaxter, 
Bury,  Suffolk. 

Books.— Wanted,  "Thompson's  Elementary  Elec- 
tricity," •  Monro  or  Kempe's  Porketbook,  Salomon's  Accumulator. 
Kxrhange  Thompson's  Uynamn,  Badt's  Dvnamo  Tender's  Handbook, 
Culley's  Telegraphy.— W.,  7U,  Plumstead  Common-road,  S.E. 

Small  Bench  Lathe,  liin.  centre,  double-bAr  bed. 

and  about  3U  chucks,  male  and  female,  &.c.  Exchange  3in.  compound 
slide,  saloon  rifle,  or  otTera  to— DaAUuaraMx]*,  Tramcar  Works, 
Birkenhead. 

Milling  Attachment,  to  suit  lathe  3in.  to  A\\n., 

flrst-class  article,  cost  £5  5s. — See  below. 

Will  exchange  the  Above  for  a  good  Portable  Foigo 

and  Anvil,  or  Slidlting  and  Pulleys; engine  flywheel,  3(1.  6in.  dia. 

Or  will  negotiate  otherwise  for  the  Above  if  cheap. 
,  No  rubbish  offered  or  accepted.— H.  K^ca,  iOS,  T^rlot-atrect, 
I  Bromley,  S. 


Elaotro-Plating'  Dynamo,    recently 

cood  as  new.  bnrgaia.      uch^njre  old   pLitc-i   ^o<»ds  or 
Wmrrx,  4,  Trafalgar-street,  Brighton. 

Twelve  volnmfes  "Bnfflish  Mechanic,*' 

cloth.  Kilt  lettered,  rininnc  from  XI  fo  W.XllI.  Excha 
or  l^m.  astro.  O.G.— W.  R.  FxiaxT,  H;trroli,  Bi'Jfurd. 

Field  or  Opera  Glass,  12  lens^*.M.  o.cr. 

closed,  power  5  diamctere.    Offers  wanted.— To,  NortU-stri 

Kiorosoopio. — ^Pine   cabinet,   containing 

choice  mieroecoplc  aldca.  Exebanze  for  coluured  Ms 
Slide*  (lecture  arte  preferred),  or  otfers.- W.  Whits,  17, 
Nottingham. 

Conrolete  Bnglne,  double-action,  oscilUting 

I  bore,  flywheel,  copper  boiler,  safety  valve,  whiatl>>.  s'i>p< 
Worth  18a.  6d.  Exchange  offers.  '  Photo  two  stamps. 
Clkelnaaford. 

Grand   modd  Sorev  Steamer,  co^t  £12 

any  reasonable  offer  in  very  old  foreisn  Postai^e  Stamps, 
preferred. — WxsTaoap,  1,  Spring-road,  Ipswich. 

Wanted.  Vacuum  Tubes  and  other  experimei 

ratna.  Good  Exchange.— bcooxM,  99,  W>-ndLam-ru<id,  > 
S.E. 

Will  exchange  new  bell-8hax)e  Telescopic 

8»o  Olxss,  4  separate  lenses  fcost  y>t.  at  Ross's.,  for  ^ 
bell,  complete  — Stabo,  Uolford,  Bridgwater. 

ICodel  Horizontal  Engine,  cylinder  lix 

quite  new.  Wanted.  Boiler  for  Larger  mudel  or  ulft-rs.- 
M,  Cawdor -etreet,  Hulme,  Manchester. 

Aooordion,  finished  parts,  &?.,  of  Engi 
xontal),  and  sundries,  for  tools  or  snjthinx  useful. — .V.  J 
Grindlow-atreet,  Stockport-road,  Maachester. 

Wanted  small  Platinum  Crucible  or  other 

offer  for  Gem  Air-Gun,  with  darts,  pincers,  and  9<u  »lnj 
acoriar,  M4,  Caledonian -road,  London. 

Microscopic. — Polished   pine  cabinet,    w 

containing  144  hurh-clan  microscope  ilides,  TCilue  il.tss 
smsJl  Chemical  Balance  or  other  otf«r  for  whole,  ur  pu 
acoriKT,  344,  Caledoaian-road,  London. 


THE    SIXPEHNT    SALE     COI 


Advertisements  are  insert  el  in  this  col  mi 
rate  of  6d.  for  the  first  16  words,  and  GJ. 
succeeding  8  words. 

New  Olnsteated  Prioe  List  of  Screws,  Bo 

Vim  for  Model  Work,  drawn  to  actual  aixe,  acai  oa  recei] 
— Monaia  Coun,  in,  Kirkgata,  Leoda. 

llCillar's  Electric  Depot,  14,  Deansga 

cheater.- Beet  of  ererything  electncaL    Large    etock.    1 
Cataloguea  3d. 

Wheel-cnttiiifr  and  Dividinjr  to  12  ix 

meter,  ia  braaa  oaly.— Claao,  Belinda-street,  Eruaslet,  Lee 

Manchester  Electrical  Stores.  —  F 

Cells,  Wires,  Chemicals;   Medical  Coils,   Mi>.gnetos.    Be 
BxMTiiBT,  Newton- etreet. 

Silvered  Glass  Specula  and  Plane  Mirro 

feet  figuring.    Eyepieces,  fittings,  mountings,  and  stand s.- 
Ramagate. 

Fretwork,  Oarvin?,  Beponsse,  and  I 

Work.     Catalogue  of  all  requisites,  six  stamps.— IK  xv 
Settle,  Yoika. 

Fretwork  Parcels,  lOft.,  assorted,  Aa. 

Outfit,  2s.  6d.    Fretsaws,  la.  6d.  Kru«i»,  carriage  paid.— B<k 

Tnmin?  Woods.— Ebony,    Box,    Lignu 

Rosewood,  parcels  5e.  and   10s.  e^ch.    Good   value.— Hm 
Settle. 

Write  for  Kingr*  Mendham,  and  Co.' 8 

newlLLL-eTUATSO  Cataloods,  4|U.    Acknowledged  to  ht 
to  amateurs. 

"The  Wimshurst  Machine."  by  W. 

ham,  gives  theory  of  action  and  man;  experiments.     Po»t 
Kino  Mknoham,  and  Co. 

Printinsr. — ^Billheadw,  Merao.i.,  Basinets  C. 

Is.   6d. ;    1,UU0,    6s.;    post   free.— Hakvbt    riajs  ,    NVw 
London. 

W.  OanninfiT  and  Co.,  Birmingham,  m. 

requisite  for  Electro- Platers  and   Polishers.    Caialu^u«f, 
2d.  atampa. 

Dynam.08,  Polishing  Lathes,  Vats,  Soluti 

nections.  Chemicals,  Bobs,  Compo.,  Mops,  Lacquer*,  ai 
outfits  for  export. 

Practical  Instruction  on  Electro-] 

Twenty  years'  practical  experience.    All  should   rvad  it. 

— CxMNINS'S. 

J.  Iieaney  and  Son,  ^foulding  Lotter  : 

tnrera,  16,  Langton-road,  Brixton,  S.E. 

Model  Bnglnea.— Lucas  and  Dayies*  Enla 

Oluatnted  Catalogue,  caatings,  finifihed  parts,  &c.,  post  fr< 

^6  Above  oontaina  all  information,  and  is  1 

from  photographs  of  the  finished  engines. 

Two  Xew  Features  introduced.— Triple-t 

Bagiaea  aad  Bent  Steel  Crankshafts  are  entirel-  original  n 

Photos,  of  these  Triple  Expansion  Engini 

had,  priee  6d.,  post  free  7  stamps. 

The  Desiams  are  all  new*  and  are  not  oop 

stereotyped  models  of  other  firms. 

We  Ooort  Comparison  for  novelty  of  des 

of  eagiaes,  and  quality  ofcastiags. 

Models  of  erery  description  repaired  an 

workiag  o.'^er. 

Lucas   and   Davies.   Mechanioal  and 

Model  Makera,  Sl«  Charlea-street,  Uatton-gardea,  London. 

dearanoe.  —  Microscopic    Objects.  — 

entertaining,  well  mounted,  b*.   du<'.cn.     Particulars    se 
scorirr,  3M,  Caledonian- road,  Uliri;;ton. 

Fretwork  and  Oarvingr.— Lists  of  dee 

materialafree.— HxxnT  Zill£b  and  Co.,  Wilson-street,  Ia 

Practical  Dynamo  Building  for  An 

How  to  wind  for  any  output,   b/   F.  Walker,  illastraU 
2a.  lid.-IurFX,  3,  St.  Bride  street,  E.C. 

Organ  Zinc  Pipes.— Amateur  orgran  bui 

plied  with  complete  stops,  voiced,  beautiful  tune  ;    very  1 
O.  8HIBI.D,  81,  Newton-road,  Spark-hill,  Birmingham. 

Instantaneous  Lenses  for  Detective  C 

Sa.  3d. ;  |,  7a.  9d.  free.    Sample  print,  3  stamps.- BnAMDOi 

"It  is  really  a   Good  Instrument 

amatc«r  aM4  deairc  a  octter."— <(.  W.  Bxmks,  Lancaaler. 
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IFHOITBS:    THEIR    CONSTEITC- 

lOJT  AHD  prrrisG-vin. 

By  F.  C,  Alwop. 

of    "Practical    ElKdic    Bell   Fittutg," 
Qactric  Bell  Conitniction,"  "  Practical 
Elootiio  Light  Fitting,"  Sea. 
FizlDB  ths  Inatminaati. 
'.    telephonQ     line   having    been   got 
hrough   between  the   two  places  and 
larth    wire  run,  tho  next  thing  is  to 
I  instruments,  which  should  previouBly 
been  tested  with  a  c«1I  or  two  to  see 
ley  are  in  good  condition.    Havii^  set 
I  battery  so  that  the  Balammoniao  can 
isolving    while  the   instruments   are 
6sed,  me  first  thing  is  to  asoertain  the 
)sibion  in  which  to  fix  the  telephi 
iding  on  the  position,  care  should  be 

to  Bee  that   the  instrmnent   is   n 

on  a  partition  or  wall  where  there  ._ 
vibration,  such  as  is  likely  to  be  caused 
ohinory  or  the  opening  and  shutting  of 
as  this  would  cause  noises  in  the  t«te- 
owing  to  the  microphone  being  set  in 
on.  Noisy  positions,  such  as  near  a 
r  or  door  opening  into    the    street, 

also  be  SToided.  The  poeition  b^g 
ined,  we  next  ascertain  tho  nature  of 
11,  so  that  the  flying  can  be  obtained 
ingly, 

■e  are  three  diSerent  kinds  of  fixiai 
lly  mot  with  in  buildings— 1,  wood- 

2,  laths  and  faster ;  and  3,  brick, 
rith  plaster.      The  construction  of  the 


If  the  wall  is  woodwork,  it  will 
lly  give  out  a  loud  sound ;  if  laths  anc 
,  a  nollow-  sound ;  and,  if  briok  oi 
a  doll  sound.  In  a  laths  and  plastei 
)n  tho  upright  posts  to  which  the  laths 
led  can  be  found  by  probing  with  a 
A  or  similar  instmmeat.  It  the  wall 
d,  the  fixing  will  be  comparatiTely 
a  the  instrument  can  he  screwed  to  it 
rdinary  wood-screws,  bat  if  laths  and 
,  lath  screws  must  be  used,  the  proper 

of  which  can  be  ascortainod  bv 
g  for  the  laths  with  a.  bradawl. 
one  of  the  screws  pass  between  two 
ihe  position  of  the  instrumont  should 
red  until  a  lath  is  obtained  for  each 

For  a  brick  wall,  the  position  for 
ews  must  first  he  marked  by  holding 
trument  against  the  wall  and  passing 
iwl  through  the  screw-holes  in  the 
lent,  and,  the  position  being  marked. 
11  must  be  plugged  at  these  points, 
j;  the  wall  an  inch  cold  chisel  will  be 
d,  with  which  a  hole  must  be  cut  in 
i  about  Sin.  deep  and  l^ia.  wide.  Tho 
I  cut  square,  the  back  part  being 
'  smaller  in  diameter  than  the 
f.  Wooden  plugs  must^ow  be  made, 
rat  sqo&re  like  the  hole,  but  slightly 
and  shorter,  and  with  a  slight  taper, 
ttec  also  to  so  out  the  plugs  as  to 
iia  a  slight  twist,  as  this  form  takes 
t  hold  of  a  square  hole.  The  plugs 
erwarde  driven  info  the  plug  noles 
ith  the  surface  of  the  wall,  and  the 
lent  fixed  by  means  of  wood-screws, 
dng  tho  ends  of  the  wires  under  the 
Ja  of  the  instrument,  the  ends  of  the 
Duld  be  so  placed  under  the  terminal 
■hen  tho  terminal  is  screwed  up  it 
I  twist  the  wire  round  the  body  of 
ew,  and  not  to  unwind  it,  as  this 
cause  tho  wire  to  work  out  from 
»th  the  ecrewhead.  In  terminals 
he  wire  posses  into  a  hole,  and  tho 
)ears  directly  on  it,  the  end  of  the 
UZ.-Xa.  lUI. 


wire  should  be  neatly  doubled  back  on  itself 
before  being  passed  into  the  hole. 
finishifig  off  the  ends  of  the  wire  where  they 
join  the  instrument,  a  short  length  of  tho 
wire  should  bo  spiralled  round  a  pencil,  as 
this  gives  the  instrument  a  more  finished 
appearance. 

loductlon  and  Xiaakag-e. 
Trouble  will  often  arise  in  telephone  lines 
that  run  side  by  side  for  any  gjeat  distance 
from  induction  and  leakage  from  wire  to  wire. 
The  one  can  generally  be  remedied  by  a  little 
attention  to  the  insulation  of  tho  line,  and 
the  other  by  specially  arranging  the  wires. 
The  noises  orisuig  from  induction  are  caused 
by  the  currents  in  a  neighbouring  wi 
ducing  similar  currents  in  the  other 
As  we  know  from  an  ordinary  induction  coil, 
when  we  send  a  current  in  one  direction  ' 
tho  primary,  we  get  a  current  in  the  opp 
aitfi  direction  in  the  secondary.  In  an  indu 
tioa  coil,  of  course,  the  two  circuits  are 
coiled  closely  together,  but  the  same  result 
takes  place  m  a  less  powerful  manner  when 
the  circuits  run  straight  side  by  side.  Were 
the  current  in  the  primary  of  an  induction 
coil  perfectly  continuous,  there  would  be  no 
lult  in  the  secondary ;  hence  tho  necessity 
for  a  make -and -break  or  else  an  altomating 
current.  Likewise,  if  the  telephone  currents 
were  continuous,  there  would  bo  no  trouble 
from  induction;  but  since  the  telephone 
depends  for  its  action  on  undulating  and 
varying  currents,  tho  currant  given  out  by 
the  microphone  or  the  magnetic  receiver  are 
necessarily  of  a  rapidly  alternating  and 
undulating  character.  It  seems  almost  in- 
credible that  a  wire  perfectly  insulated  can 
have  any  ver?  inconveniencing  effect  on 
other  wires,  also  well  insulated,  and  some 
4ft,  away,  but  the  currents  required 
jrking  a  telephone  are  of  the  most 
feeble  strength.  In  a  telephone  exchange 
tho  inconveniences  arising  from  induction 
are  often  very  great :  messages  sent  along  one 
wire  being  hesjd  distinctly  in  aneighbouring 
wir«,  and  thus  a  message  intended  for  a 
certain  person  might  also  reach  the  ears  of 
persons  from  whom  it  was  most  desirable  it 
should  be  kept. 

Although  the  induction  from  wire  to  wire 
is  bad.  yet  that  arising  from  neighbouring 
electric-light  wires  is  very  much  worse,  the 
electric -light  currents  being  so  powerful  that 
they  make  their  effects  felt  from  a  great 
distance.  Nearly  everything  depends  on 
the  arrangement  of  the  electric -light  circuits 
as  to  their  effect  on  tho  neighbouring  tele- 
phone wires.  For  instance,  if  the  electric- 
light  circuit  consists  of  arc  lamps  in  aeries. 


with  the  load  leaving  the  central  rtaSsKW, 
one  direction,  and  after  making  a  wftda 
circuit  of  the  town  returning  ia  "^*— . 
then  the  telephones  in  that  town  wiil  kan  • 
merry  time  of  it  at  night.  Ilapjiily,  fc««^ 
ever,  though  this  method  of  working  ekefaDB 
lumps  was  mudi  in  vegue  throe  or  fmiijvacM 
ago.  it  is  now  rapidly  giving  way  t*  Ac 
transformer  systems,  and  as  tho  traas&tKOH 
are  in  parallel,  the  return  load  must  bmbb- 
sarily  bo  raa  in  close  proximity  to  tke  feed, 
thus  the  eHoct  of  tho  one  whs  is  aeutra£n£. 
by  that  of  the  other. 

When  telephone  wires  run  ra  ^Emb 
proximity  to  telegraph  wires,  we  haw  tmmM 
in  the  telephones  caused  by  the  iarfaaboa 
from  the  telegraph  wires,  the  quick  OMb- 
and-breok  of  the  circuit  by  the  tebaiaph 
instruments  being  distinctly  audiblo.  UfUfe 
the  tolegraph  wires  an  earth  return  t«  wnl; 
thus  when  towns  are  connected  tag«tk«c£«c 
the  purposes  of  telephonic  uommuiuixGi^ 
and  the  route  along  tho  railroad  is  t4k<M,  iC 
an  earth  return  were  used  for  the  telefhtaaa 
also,  it  would  be  well  nigh  imposMl*  to 
detect  what  was  being  Hoid,  owing  t«  ^e 
noise  arising  from  induction.  A  retw««u» 
is,  therefore,  used  for  the  telephones;  fluwiiji 
even  this  does  not  do  away  entirely  witk£» 
induction,  as  one  of  the  tolephoue  win*  SB 
perhaps  nearer  to  the  telegraph  vu  '* 
the  otner,  and  thus  the  neutrouHing ' 
the  two  wires  is  lost.  The  tolephaaa  t 
are  therefore  arranged  so  that  tkej  di 
position  from  pole  to  pole,  first  oiu  w' 
then  the  other  being  nearest  the  tei  _  _ 
IS,  as  shown  in  Fig.  4o.  In  tho  «M»'<iC 
telephone  circuits  the  wires  ara  ■fnagiA 
1  Fig.  AG,  the  one  circuit  beusg  HfM 
sented  by  the  continous,  and  the  other  kyfka 
dotted,  Imes.  In  Fig.  41),  u  is  the  tehfciML 
I  &  and  .^  are  the  two  wiraaitf  Aa 
telephone  lino,  while  in  Fig.  46,  a  «  «■  CI 
two  wires  of  the  one  telephone  lino,  m  " 
those  of  the  other. 

Where  telephone  wires  mn  ftK  grait 
dtstanoes  together  on  the  same  poleaatt  **^ 
ports,  another  trouble  that  arises  is  tkit  «£ 
leakage  from  one  wire  to  another,  «aH^r 
noises  in  the  telephone  and  "  cm»es  talk. 
This  is  caused  by  tlie  current  fron  «■«  win* 
'  by  means  of  the  pathway  ttyamsA  A 
overy  insulator  by  the  dust  and  i>oictMMtti£ 
collect  on  the  surface  to  the  poighbsMriBC 
wires,  all  of  which  have  a  comuio»  welbta^ — 
viz.,  the  earth.  Tho  grouter  thaisidac'^r 
insulators  on  the  lines,  tho  in 
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age  uid  cross  talk,  it  will  generally  be  found 
iSaX  tiis  insulatdon  at  Bome  parts  of  the  line 
lias  become  defective.  .  A  film  of  dirt  will 
often  coat  rapidly  over  the  inmilatorB, 
flspeciallj'  in  emoky  towns,  and  this  when 
■wot  forms  a  path  of  leakage.  It  is  bast  to 
expose  the  insulators  of  a  line  as  mucli 
possible,  as  then  the  heavy  rains  will  from 
time  to  time  wash  thorn,  and  they  will  dry 
oompamtirely  dean  ;  but  if  sheltered  in  any 
"way,  the  dirt  quickly  aocumulatea.  la  the 
case  of  telegraph  circuits,  where  the  currents 
are  more  powerful,  the  chief  inconvenience 
caused  by  the  leakage  is  that  it  reduces  the 
strength  of  theourront  at  the  sending  station; 
but,  in  telephony,  ichere  the  currenta  are  so 
(eeble,  the  trouble  is  more,  prevent  these 
stray  meaeagea  poising  from  one  line  to 
another,  rather  than  to  provide  against  the 
reduction  ot  the  current  strength. 

In  towns  where  there  are  a  number  of 
telophonea,  (here  is  another  form  of  leakage 
that  will  sometimes  take  place  from  wire  to 
wire — viz.,  that  by  way  of  earth.  If  two 
telephone  linea  coming  from  diflerent  parts 


of  the  town  end  at  one  station  close  together, 
and  the  earth  connectiona  of  both  have  i. 
high  resistance,  then  the  currents  passing 
from  the  further  end  of  No.  1  hno  might 
pasa  across  to  No.  2  line  at  the  station  where 
the  earths  are  close  together,  and  nuOte  its 
way  to  earth  at  the  further  end  of  No.  2  line, 
presoming  this  path  was  ot  lower  resistance. 
Thus  messages  sent  along  one  line  would 
also  be  heard  in  the  other.  If  care,  however, 
la  taken  to  secure  a  good  earth  connection  at 
both  ends  of  the  line,  such  a  trouble  as  this 
will  be  almost  impoBstblo. 

IilKhtnlnK  Arreitere. 
The  liability  of  overhead  wires  to  be  struck 
by  lightning  ■eceeaitales  the  employment  of 
lightning  arresters  in  a  t«lephone  line  where 
the  wires  are  overhead,  though  the  necessity 
for  lightning-arresters  is  not  so  great  in  this 
country  as  abroad.  "When  a  telephone  line 
without  an  arrester  is  struck,  the  discharge 
passes  to  earth  by  means  of  one  or  both  ends 
of  the  line,  passing  through  and  destroytug 
the  instrument,  and  might  pass,  if  the  con- 
ditions were  favourable,  to  any  person 
standing  near  the  instrument,  in  all  prob- 
ability with  unpleasant,  if  not  fatal,  results. 
The  duty  ot  a  lightning-arrester  is  to  inter- 
cept the  discharge  and  pass  it  directly  to 
earth,  thus  protecting  the  instrument  and 
the  person  who  might  be  using  it.  The 
manner  in  which  this  is  done  will  readily  be 
understood  by  referring  to  Fig.  47,  wuich 
shows  the  connections  at  one  end  of  a  tele- 


phone  lino  with  the  telephone  and  lightnii 
arrester  in  circuit.     The  arrester  consiats 
the  two  brass  plates  a  and  b  fixed  on  i 
insulating  base  so  as  to  be  perfectly  insulated 
froni  one  another.     The   two  sides  of  the 
brass  plate,  where  Ihsy  come  dose  together, 
are  cut  to  a  saw-edge  aa  shown  in  the  figure, 
and  the  plat«8  are  so  fixed  that  the  projecting 
points  of  the  one  plate  oome  opposite  tnose  of 
the  other  plate,  and  as  close  as  possible  without 
touching.     The  talephone  ouirenta  entering 
at  line  pass  to  the  wire  c,  through  the  tele- 
phone instrument,  to  wire  d,  and  thence  to 
earth,  B.    If  the  line,  however,  is  struck  by 
lightning,  the  discharge  endeavours  to  pass 
to  earth,  and  arriving  at  the  plate  a,  jumps 
across  to  the  plate  6,  from  which  plate  there 
is  a  path  of  lower  resistance  to  earth  than 
through  the  telephone,  and  passes  directly  to 
earth,  the   jumping  across   the  two  plates 
being  assisted  by  the  serrated  edges.  As  ' 
pointed  out  when  speaking  ot  the  earth  wi 
it  is  important  that  the  earth  wire  does 
pass  too  close  to  any  pipes  in  connection  n 
the  earth,  or  it  might  jump  aoroas  to  these 
in  preference.  Six  inches  is  the  least  distance 
that  should  be  allowed. 

The  presence  of  thunder  clouds  will  very 
often  cause  curious  eSocts  in  the  telephone, 
the  inductive  discharge  setting  the  bells 
ringing,  and  being  often  powerful  enough  to 
fuse  the  ooils  of  the  bell  or  annunciator. 
When  a  thunderstorm  is  in  progress  in  the 
leighbourhood  of  a  telephone  line,  each 
fla^  con  (though,  by  the  way,  it  is  not  ad- 
visable to  listen  for  thorn)  distinctly  be  heard 
in  the  receiver,  which  manifests  itself  by  a 
sharp  click,  and  the  writer  has  often  been 
able  to  hear  the  flashes  in  the  telephone  some 
time  after  the  storm  bos  passed  out  of 
hearing.  (^To  be  ecmtinatd.) 


REVIEWS. 

A    Handbook    nf   D'^criptire    and  Praetical 
AatTonnmy.     By    GeoKOK   P.    CHAMBERS, 

F.E..\.9.    Oxford  :  The  Clarendon  Press. 


Handbook  of  Astronomy,  which  takes  up  the 
branch  known  as  the  "Starry  Heavens." 
Bach  volume  is  now  sold  separately,  and  is 
complete  in  itself,  dealing  with  one  branch 
ot  the  aubject.  The  "Starry  Heavens  "is 
beautifully  printed  and  freely  illustrated, 
while  its  contents  have  been  revised  and 
lught  up  to  date.  The  most  important 
additions  are  the  chapters  containing  a 
photometric  catalogue  of  naked-eye  stars, 
and  on  finding  the  constellations  during  the 
several  months  in  the  year.  It  is  thus  a 
working  astronomer's  handbook,  and  as 
such  will  be  appreciated  as  much  as  the 
other  volumes  are  by  the  student  in  the 
library.  We  need  scarcely  say  that  while 
tie  work  will  l)e  usetul  t*)  the  practised 
aatronomor,  it  will  bo  of  great  value  to  tha 
novice — the  catalogues  of  stars  bein»  ot 
especial  worth  to  him  when  accompanied  by 
so  clear  and  readable  a  descriptive  t^xt. 
There  is  a  separate  index  to  the  volume,  and 
also  a  comprehensive  indei  of  the  whole 
work,    while    the 


portion  of  Cassiopeia,  taken 
Observatory  in  1887.  The  three  volnmes 
may  be  said  to  form  a  "  library  "  of 
astronomy,  tor  Mr.  Chambers  has  appended 
•opious  notes  which  render  the  work  of  the 
student  comparatively  easy,  as  they  give  the 
references  wnich  often  take  so  much  time  to 
look  up. 

Elemrnlar'/  Dunainks  of  Partidu  and  Sol'dn. 

iV.  M,  HlCKS,  M.A.,  F.K.8,    London: 

^millan  and  Co. 
The  contents  of  this  volume  are  baaed  on  the 
lectures  delivered  by  the  author  as  Principal 
of    Firth    College,    Sheffield,    and    looking 
through  its  pages  we  think  it  is  odmirably 


adapted    for   the  object  the  author  had  in 

view,  as  it  is  intended  for  theuse  of  students 
who,  wiahing  to  acquire  aome  knowledge  of 
the  principles  of  dynamics,  ore  without  that 
acquaintance  with  the  higher  branches  ot 
mathematics  which  would  enable  them  to 
tackle  the  more  elaborate  treatises.  The 
student  must,  however,  have  some  know- 
ledge of  algebra  and  geometry,  and  a  !ittl« 
trigonometry  ;  but  the  work  contains  manv 
examples,  so  set  out  that  the  inteUigest 
meohanio  or  engineer's  apprentice  will  sooo 
get  such  an  insight  into  the  business  as  will 
encourage  him  to  go  on.  The  treatise  is  alw 
well  adapted  tor  a  school  book. 

Trareh  ajid  DiicoverUs  in  North  and  Centni 
A/rka.       Bv     Hesrt      Babth,     Ph.D. 


This  is  one  of  the  Minerva  libruy  of 
Famous  Books,  edited  by  Q.  T.  Bettaay, 
MA.,B.Sc.,  and  gives  an  account  of  tu 
travels  of  the  auttor,  Dr.  Earth,  in  North 
and  Central  Africa,  including  notes  on 
Tripoli,  the  Sahara,  the  Kingdom  of  Borau, 
and  the  countries  around  Lake  Chad.  The 
author's  great  work  was  published  in  EngM 
and  German  in  1857,  and  the  volume  now 
issued  under  the  editorship  of  Mr.  Bettonyii 
the  first  half  of  probably  tne  most  importosl 
work  ever  written  on  the  districts  it  describej. 
Ur.  BarUi  was  not  a  naturalist  or  a  botanitit, 
a  geologist  in  the  sense  that  we  think  ot 
Darwin  or  Wallace,  but  he  was  an  energetic 
—id  observant  traveller,  and  his  works  con- 
tain most  interesting  topographical,  histon- 
cal,  and  anthropological  dotaila,  while  thsj 
must  have  an  interest  for  readers  fin  thia 
Muntry,  inasmuch  aa  Dr.  Barth  was  sup- 

Krted  by  the  British  Government  with  amplf 
ada,  and  obtained  much  valuable  infoniu- 
tion  about    the    prospects  of  trade  in  Ihi 

localities  he  visited,  as  also  (which  wasouaof    

the  chief  objects)  facta  about  the  alare  tnda.  fi: 
The  volume  is  illustrated  with  reproduotioM 
of  the  original  plates,  and  with  numeiciu    =■ 
woodcuts. 

Thi    Story  of   the    Heavem.      By  Sir  E.  S. 
B.VLL,   LL.D.,  F.R.S..  P^yal  AstronooiB      = 
ot  Ireland.  Fifteenth  Thousand.    London'.      " 
Oassall  and  Co..  Limited. 
We   cannot    say    more    in    praise    of    thii 
valuable  book  than  we  did  in  (he  exhaustn* 
reviijw  which  we  devoted  to  it  on  its  firt 
publication  just  five  yeai-s  sincn.      Certainly 
ithing  l"!"  appeared  since  of  equal  merit- 
it  merely    as    an    astronomical  toitboiA, 
...at  as   a   readable   record   tor   the  man  of 
ordinary  intelligence  and  information,  of  th* 
marvels   ot  space  and  the  mechanical    and 
optical  aids  ny  which  man  has  striven  to 
familiarise  himself  with  them,      We  mar 
briefly  remind  readers  not   yet    acquaintM 
with  the  book  that  Sir  Eobert  Boll  condncb 


1  first  though  the  astronomer's  obsar- 
ry,  explainingall  hia  apparatus,  and  than 


the 

vatory,  explainingall  hia  apparatus. 

deals  in  succession  with  the  sun,  the  moon, 

and  the  planets;  attai' wards  with  the  find 

stars,   comets,   the   apectrosoope,   the   asfa*- 

noraioal  significance  of  heat,  and  the  natiw    ■ 

ot  the  tides.      Each  chapter  is  a  model  o( 

judicious  condensation,  tiie  illostrationa  Ml 

admirable,  and  the  book,  as  a  whole,  is  tte 

best  of  its  kind  obtainable. 

We    have     also    received    The   ElfCtrtei  -. 
Enginftr'i    Po^h,l-book.  by    H.    E.  KMP 
(London;  Crosby  Lockwood  and  Son),  whin 
contains  a  great  deal  ot  information  into 
shape    ot     mitmoria     t'chnica   for    eleotrioa 

and  will  be  found  espetaally  iLWffl 

who  may  be  called  upon  to  dl 
electrical  engineering  work,  for  Mr.  EeoQI 
is  the  ' '  technical  officer  "  to  the  Postal  TaS- 
graphs.     Itia  an  excellent  pocket -bodt  to    ■3 

the    practising     electriciou. rab'f-M    tat 

MemaraniUi     %r     Electrical     Enghvfrt.    ^ 
Frederick    Walker   (London:  Iliffie  *».  _^ 
Son)  will  be  found  useful  by  the  praeti*      i 
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t  il  "mtaileaved''  for  the  addition 

B,    and    is     of     small    si /J). -The 

1  of  FhologTapht/,  by  Jons'  Werge 

:  Kper  and  Carter],  will  intoreat 
tio  proctiBo  photography  for  amiiae- 
r    aa    a    profession.    The    author 

'  reminiHoenooB  "  extending  over 
ears,  and  some  excellent  auto- 
iproducdona    of    portraits   of    the 

re"  in  photography. A   Treatise 

iQW  and   Practice  of  I'aUnls  for  In- 

by  James  Johnson  and  J.  Hksry 
i  (Longmans),  is  the  sixth  edition 
ind  enlarged  oi  b.  well-known  manual 
at  law,  useful  alike  to  intending 
e  and  those  members  of  the  legiQ 
in  who  may  be  engaged  in  patent 
—  The  ElemenU  nf  Machine  Design, 
AWTHORXE  Unwin-  (London :  Long- 

the  eleventh  edition  of  a  woll-knowiv 
bich,  however,  the  author  has  found 
iblo  to  divide  into  two  parts,  and 
■  a  third  will  appear.  Fart  I.  has 
ieed  and  enlarged,  and  the  fact  that 
aleventh  edition  shows  in  what  repute 

t  is  held. Ekdric  Li<,U  Filling, 

«  W.  Urquuart  (London:  Crosby 
>d  and  SonJ  is  a  handbook  for  work- 
trical  engineera — that  is,  for  those 
Lhout  being  able  to  follow  the  authors 
itaudnrd  textbooks,  destro  to  know 
Lain  of  the  practical  part  of  the  work. 


i'S    METHOD     OP   ELECTHIC 
WELDING. 

Z  who  h^s'a  studied  tbo  quBation  of 
;tric  welding  moat  rlnaelv  have  little 
it  in  the  futaro  it  will  play  an  important 
le  mechanic  arts;  therefore,  wa  devote 
<  B  deacription  of  the  plan  which  hu 
mted  in  this  country  on  htthalf  of  Air. 
fin,  of  Detroit,  Michigan,  by  Mr.  W.  P. 
n,  the  well-kaown  patent  agent.  Air. 
□vantion  relates  to  an  toipiDved  proceas 
c  welding,  which  differs  from  the  known 
>f  electric  welding  in  whith.  the  two 
to  be  welded  are  trougbt  into  contact 
sd  by  the  affect  of  an  electric  current 
thtou);b  them,  in  that  it  utitiseB  the 
1  heat  of  the  voltaic  ari^  and  therefore 
aucb  latter  massea  to  be  welded,  and  it 

va  with  mutii  lesa  currant.     Fig.  1  of 

ings  ia  a  perapectivB  view  of  one  form 
.tna  which  miy  bo  used  to  practise  the 
I.     Fig.  2  shoifB  a  alight  modiGoation, 

the  ends  of  the  roda  to  be  welded  are 
jy  a  light  piece  of  metal  which  aervea 
)te  the  circuit,  and  is  deatroyad  by  the 
.(  tha  currant,  thua  forming  the  voltaic 
g.  3  is  a  sectional  elevation  of  the 
t,  BO  conatructed  that  the  welding 
t  can  he  performed  in  a  non-oxidiung 
Referring  to  Fig.  I,  A  represents  a 
me  end  of  which  is  secured,  but  inan- 
refrom,  a  blocic,  B,  provided  with  acap, 
oils,  P,  to  form  a  clamp.     C  represents 

block  to,  but  iuanlnted  from,  the  other 
e  frame,  and  extended,  as  ehown  at  C, 
,  bed  for  a  movable  clamp,  D^  having  a 
Beared  thereto  by  the  bolts  0.  K  repre- 
'rew-rod  passing  through  ctainp  C,  and 

collar  on  its  inner  end  (not  shown),  snd 
irough  damp  D,  and  terminating  in  a 

at  its  outer  end.  J  represents  a  box  to 
rew-rod,   K,   aecuted  to  bed  C'.     WW 

two  metal  tods  to  be  welded  together, 
in  the  clamps  B  II  and  D  G  in  line  with 
I.  Y  snd  L  indicate  electric  conductors 
rem  the  poles  of  an  electrical  genenlor, 
•ectively  connected   to  the  reaistaace- 

snd  cat  out  switch  F.  E  represents  a 
:-switch  for  the  purpose  of  iHgulating 
nt,  and  F  represents  a  switch  by  which 
it  may  be  opened  or  closed,  M  and  N 
electrical   conductors    connecting  the 

with  the  blocks  C  and  li  respectively, 
•itches  and  electrical  connections  are 
m,  and  form  no  pnrt  of  tha  invention, 
leration  of  the  inventioQ  ia  as  follows  :  — 
Tic  cnrrent  being  turned  into  the  piece 
e  clamp  D  G  is  moved  by  tuminp:  the 
1  K  until  the  ends  of  the  rods  W  W 
contact,  closing  the  cnrrent.  The 
i  i*  then  nyei^i,  slightly  separating 


[be  ends  of  the  rods,  and  causing;  a  voltaic  arc  to 
be  formed  between  them,  by  which  the  ends  of 
the  rods  are  rapidly  brought  to  welding  heat. 
When  this  has  been  attained  by  means  of  the 
screw-rod  K,  the  ends  of  the  rods  W  W  are 
pressed  firmly  together  and  held  in  iM>ntaGt  until 
the  weld  is  completed ;  or,  instead  of  bringing 
the  ends  of  the  rods  W  W  together  and  ^en 
separating  them  to  form  the  arc,  the  space 
between  them  niiiy  be  bridged  by  a  light  piece 
of  metal,  S  (Fig.  2),  which  serves  to  complete 
the  circuit,  and  la  destroyed  by  the  passage  of 
the  current,  thua  forming  the  voltaic  arc. 

Fig.  3  flhowB  the  apparatus  so  constrncted  that 
the  welding  Operation  can  ho  performed  in  a 
non -oxidising  medium.  In  this  Fig.,  A  repre- 
sents a  box  supported  on  legs,  B,  aod  having  a 
tight-fitting  cover,  o,  which  may  be  bolted 
thereto.  U  represents  a  stuibng-box,  throTigh 
whidi  slides  a  tight  box,  E,  carryins;  on  its  end 
a  clamp,  F,  insulated  from  the  box  E  to  hold  one 
of  the  articles,  W',  to  be  welded.  F'  repreaonts 
a  clamp  secured  at  one  end  of  lioi.  A,  and  iusu- 
lat«d  therefrom  to  hold  the  other  article,  W,  to 
be  welded.  D  represents  a  manhole  provided 
with  tifrht-fltting  cover,  through  which  the 
article  w  may  be  passed  into  the  box  A.  K'  and 
K  represent  electrical  conductors,  which  connect 
the  poles  of  ao  electrical  generator  with  the 
clampa  F  and  F'.  U  repreaenla  a  bracket 
aocured  to  the  end  of  box.  A,  having  thereon  a 
screw-nut,  in  which  meshea  a  screw,  G,  pro- 
vided with  a  crank,  I,  by  which  the  box  E  may 
"  '     either  direvlion.     J  represeota  a 


idiaing  medium.  Any  non-oxodiaing 
medium  may  be  employed— such  us  hydrogen  grta, 
nitrogen,  hydrocarbon  gas,  solution  of  caustic 
alkohne,  &c. — including  any  medium  which 
retards  tho  formation  of  oxides  and  scale  upon 
and  within  the  metal  which  ia  being  welded. 
This  medium  may  he  used  under  pressure  or 
under  ordinary  atmospheric  pressure  or  raci^Sed. 
If  a  Uqniil  medium  be  ased,  the  cover  a  is,  of 
course,  unnecesanry,  the  box  A  being  filled  with 
the  Uiiuid,  BO  aa  to  submerge  the  arlicles  to  be 


-eldcJ  

UODEL    LOCOKOTIVE-UAKINO.-X. 

THE  fittings  and  mountings  of  tho  bailer 
described  in  the  last  article  are  the  regu- 
lator, steam  pipe,  safety-valve,  gauge-cocks, 
whistle,  fire  and  smoke-box  doors,  aod  fire  baia. 
Of  regulators  there  are  seveml  kinds.  In  the 
last  loco,  we  had  one  of  tho  sliding  form.  Vol.  L, 
p.  398,  which  gives  rather  more  work  than  I 
want  to  introduce  here.  And  placing  a  slide- 
valve  in  the  smoke-box  of  a  model  ia,  I  thinlt, 
rather  objectio cable,  becauac  of  tho  elasticity  of 
the  long  Blender  rod,  or  rather  wire,  neceseary 


to  operate  it.  So  I  settlo  to  have  the  regulator 
in  the  dome  as  before,  and  to  l)riQg  the  dome  ae 
close  to  the  handle  as  possible,  f  show  three 
fonns,  either  of  which  will  servo  our  purpose. 
.\nd  preferring,  on  the  whole.  Fig.  SI,  shall 
ini>orporate  that  in  our  design. 

First,   a    common    plug-cock.    Fig.   <3,  will 


answer  very  well ;  but  it  should  be  apBcioUy 
made  for  the  purpose.  An  ordinary  cock. is 
longer  in  the  plug  than  the  one  drawn,  and  tba 
diameter  of  the  dome  would  have  in  consequenca 
to  ba  increased  more  than  is  desirable.  Not  that 
a  large  dume  would  in  itself  be  an  eiil.  but 
rather  an  udvaatago — to  get  good  steam  Space ; 
but  it  is  objectionable  on  the  ground  of  weaken- 
ing the  outer  lire-box  sheet  by  cutting  out  a 
disproportionately  large  bote.     But  by  shortening 


:ru3.S'Q 


the  plug,  and  making  its  passage  round,  instead 
of  slot-sliaped,  wa  might  get  u  ijin.  cock  into  a 
dome  of  3]in.  internal  diameter. 

Another  suitable  form  is  the  double  disc  valve. 
Fig.  60.  Of  conrse,  one  disc— the  upper  one — 
would  be  sufficient;  but  having  the  lower  one 
connected  to  it  with  a  stem,  the  vnlve  being 
double,  is  nearly  in  equilibrium,  and  can  bo 
opened  and  dosed  a  triSe  more  easily  than  a 
single  valve.  Though  the  diScrenre  would  he 
slight  here,  it  is,  nevertheless,  worth  considern- 
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t&aBsnedbl  where  Ibe  little  leven  are  necea- 
omdIt  riwht,  and  tbeiefore  apt  to  gpring.  A 
OM^M  •! lass.  A,  are  caat  npan  the  valvo,  and 
SMW**  the  liiili  B,  which  is  openited  bf  the 
IimmC^O,  whiwe  exdome  poeiliona  are  shown 
iAi^M.  no  lift  of  the  valve  need  only  he 
■tMiuilwl  to  the  distance  b,  uhout  Jin,  It  would 
tt«  iiimI J  mdo  and  fittod  up. 

Bat  the  ralvD  in  Fig.  51  in  not  only  SRsily 
■ad*,  kat  it  roquirea  no  sttai  hment  to  tho  dome 
udk  aa  would  be  Deeded  by  the  otbera.  The 
A  H  held  eecurelf  by  moans  of  the  flnnge 
•dlvthe  back  fire-lwx  plate  at  one  end, 
toA  V»m,  with  the  Attachment  of  the  re^alator 

l»llnilcaH-pijie  C  at  the  other  end,  will ' 

ftaABentlf  ngid  and  steady  in  position. 

Th«  •uiDg  A  conaista  of  two  tubes  at  light 
im^ta  witk  oaeh  other.  The  v&lve  I>  is  a  solid 
|kig  d«ang  agikinat  an  annulir  bevelled  ^ 
T*  arwd  drilling  through  the  whole  length  of 
{kaknriaonl*!  tube,  tho  metal  is  chambered  oat. 
IteAnarplug  valve  D  is  opened  and  closed  by 
■M«ai«ltlia  rod  E  and  hundlo  t'.  Theiegu- 
BiM-«|ndTant  O,  bolted  to  the  back  Ixiiler- plate, 
kaa  ita  face  eloped  to  tbo  same  extent  that  the 
liJn  Ail  Toquiroil  to  open ;  consequently,  when 
thakaadla  ia  movod  from  n  to  i,  the  laiye  D  U 
4ta*r>  away  from  its  bevelled  seating  to  that 
9Aml%~  Tho  vBlvo  may  be  tightly  Biod  on  iU 
imb,  B^  m  the  tod  may  ho  allowed  to  turn  freely 
>B  Am  valve — it  does  not  mattoT  which.  The 
laadk  t  IB  made  to  elido  inwards  when  turned 
^^B  t  to  a  for  closing  the  valve  by  moans  of  the 
Iridgs  pieM  H  screwed  to  the  quidrant  pieue  U. 
n>  %i»drant  hae  tho  usual  atuffing-boi  and 
ijka^j,  tbo  latter  boiog  in  this  instance  only 
acn»*d  HI,  and  having  an  heiaRonal  flange. 

TkBTalve-ctuing  A  is  attached  to  the  sti 
S^GIhsa: — 

At  tkat  enil  of  the  pipe  C  which  abuts  against 
flhocaaiag  A,  a  small  copper  collar,  K,  is  biuied 
on^  Thi*  is  eralinced  by  a  gknd'tihapad  flungo, 
!L,  wUek  matches  Iho  flunge  AI  coat  upon  the 
•od  rflte  ngolator  pipe.  Tbeae  two  flanges  lio 
»«iMaeint«  actual  contaU.  but  ore  separated 
kyalittle space,  »o  that  when  the  bolts  c,  oi  the 

■" »-fcMdBd  screws  are  tightened  up,  the 

h  its  bevelled  collar  K,  and 


Bat  though  the  safety-valve  ia  thus  shown 
fitted  with  Bpring  balance  in  orthodox  fashion, 
'  If  some  reasons  I  should  prefer  using  a  direct- 
..jting  spriBg  like  those  sold  in  the  model- 
maker's  rfiops.  The  reasons  aro  these  :  The 
Iiull  on  the  spring  balance  is  so  alight  that  the 
eaat  sticking  anywhere  would  render  the  valve 


Ma*«*-bMdi 
aadWibapi>> 


vill  be  pulled   i 


ki.  tba  ^oke-boi  cod  the  steam-pipe  is  brazed 
K  attdarsd  into  a  casting  having  three  brandhes, 
Hiafct  the  main  pipe,  the  other  two  branches 
BBMinag  the  smaller  steam-pipes  that  conduct 
lfe*atMai  ta  the  cylinders.  Tiiis  branch  pipe  is 
tllaAad  by  means  of  a  circular  llango  to  the 
bd»  plata,  and  will  be  shown  in  the  next  article. 
n*  naa,  into  which  tho  main  aleam-pipe  enters. 
NMKlMgedtopass  joat  through  the  tube -plate. 
^!^  ngalator  is  tnrnst  into  tho  boiler  through 
k  opeiung  before  the  dome  is  finally 
■  '   ■      ""       ■'  .  -      •    .   itedto 

— MMMl  to  Its  three-way  casting— ia  " 
lfaM«|^  the  opening  drilled  for  it  in  th( 
ftrts  jhU.the  flango  L  passed  through  the  dome 
a«^^V,  did  over  its  end.  and  the  copper  collar 
Slli«B  biased  or  soldered  on  with  a  blow -pipe 
JHWita*  through  the  dome  opening.  The  inser- 
tfiMif  Ike  lore  ws  will  secure  tho  whole  in  place. 
At  ftnt  I  intended  to  screw  n  aofety-vnlve  into 
n*  fc«-b<tx  sheet ;  but  tho  crown  of  the  dome 
•fine  a  tempting  seating  for  the  safety-valva, 
•adaepiing  balance  has  BO  good  an  appearance, 
tl^  1  (how  tbut  arrangement  in  Fig.  62.  A 
"kiom^  A,  ■■  oast  upon  the  ciown  of  tho  dome  and 
iHbd  to  |in.  or  /jin.  to  receive  the  valve. 
b^  Iv  ii  cast  upon  the  crown  to  take  one  end  of 
■'  •  o-C  freely  pivoted  upon  it.  The  pin  D 
VmIt  pivoted  to  the  lever,  and  is  pressed 
it*  the  hallow  of  the  valve  by  moans  of 
Of;  balance  E  attached  at  one  end  to  the 
Ld  at  the  other  to  the  crown  aheet. 


tho  other  side  of  the  dome,  away  from  the  toot- 
Either  form  of  valve  can  be  bought  of  Ike 
model-makera,  or  made.      The  conatmc^iiiit  of 
the  spring-balance  form  is  as  follows  : — 

The  balance  itself  consJBtB  of  an  oater  tnbe,  K, 
and  an  inner,  F,  the  latter  sliding  freely  within 
the  former.  A  cap,  G,  is  fittad  over  E,  and 
'OS  the  end  of  the  screw  H,  which  is  nmattT 
id  into  the  cap  with  a  pin  ;  in  tlda  caM  It 
bad  bettor  be  tapped  in  and  Uiere  soldered.  Th 
lower  end  of  the  spring  is  attached  to  tlia  brtloa 
end  of  F  by  means  of  a  pin  passed  tltrawblhs 
of  the  spring.  The  cap  G  is  then  atMsnd 
A  little  anchoring  block,  J,  ia  tapped  into 
the  boiler  to  take  the  lower  end  of  F,  to  which  it 
secured  with  a  pin.  At  the  upper  eod  of  tlw 
balance  the  miUecf  nut  K  is  turned  upon  tla 
screw  above  the  lever  C,  and  the  tenuon  of  the 
spring  is  thus  regulated.  The  lever  C  la  pivoted 
at  t,  and  the  pin  D,  pivoted  at  if  to  the  lever,  it 
prOBBOd  upon  the  valve.  The  valve,  being  in 
unstable  equilibrium,  is  less  liable  to  stick  Au 
some  other  forms.  The  index  pointer  is  attached 
e  inner  tubo  In  actual  balances,  anil  the 
gtaduationa  marked  on  tho  oater  tube.  All  thii 
is  troubloBome  work,  and,  except  desired  for  UiB 
sake  of  appaaniiice,  hod  hotter  be  left  alone. 

In  a  direct- actiag  spring  valve,  Fig.  hi, 
the  power  of  the  spring  would  be  eiacUy  the 
same  as  the  pressure  on  the  valve— that  is, 
7'723tb.  I  should  make  the  spring  bear  on  As 
valve,  encircle  a  valve-spindle  prolonged  m- 
wards,  and  pissing  throngh  a  hole  in  the  top  oft 
caaing  made  to  encircle  spring  and  apindls,  vA 
piorced  at  the  sides  to  allow  exit  for  tte  eeca^a 
I.  Tho  casing  might  bo  cast  in  one  with 
sating,  and  so  Qtted  and  screwed  downDBW^ 
the  boiler  barrel.  Both  valves  can  bo  medm 
boiler  with  advantage.  J.  H. 


inoperative.    This  is  in  conseqaenco  of  the  small 

urea  of  Oie  valve  itself— only  a  trifle  over  one 

tenth  of  a  square  inch,  and  the  consequent  small 

pressure  upon  it,  with  further  diminntion  of  pitU 

at  the  spring  balanoe.     We  will  work  it  out. 

The  diameter  of  the  valve  is,  say,  fin.,  and  the 

■oposed  working  pressaro  of  tho  boiler  is  701b. 

he  area  of  Jin.  is  -U04in.,  which,  multiplied 

/  70,  gives  a  preeaure  of  7-72SOlb.  on  the  valve. 

Neglecting  the  weight  of  the  valve  and  lever. 


■Txg.^^. 


which  is  a  mere  trifle,  we  multiply  7-7280  by 
the  distance  a  in  Fig.  —  tliin.  =  '&G2Sin.,  and 
divide  tho  result  by  tho  distance  h  =  'I  GlUOin., 
and  the  roault  ia  1-Olb.  pull  on  the  spring,  in 
order  that  the  valve  shall  blow  oS  at  701b. 

We  cannot  get  much  more  pull  on  the  spring 
because  of  limited  space  on  the  dome.  The 
valve  could  be  made  I'dln.  or  ^in.  in  diamel  , 
ood  the  abort  arm  of  the  lever  increased,  and  the 
long  arm  diminished  in  length — a  little,  bat 
much.  For  this  reason  I  should,  if  a  spring 
balance  is  fitted  for  the  sake  of  good  appearance, 
fit  also  a  directing- acting  spriog  ufety-valve  on 


THE  ELECTHO-MAGNST.— IL* 

{Cm,t,»,.eA  fT<.m  p«0'  "8.) 

ATthedateofS  turgcon's  work  the  la  WB  govemiM 
the  flow  ofelsotriccurrenta  in  wires  wen*! 
obscure.  Ohm's  epoch-makiag  enunciation  of  thfl 
law  of  tho  electric  circuit  appeared  in  "  PoggSB- 
dorff's  Annaiao  "  in  the  very  year  of  Storgeos'i 
diaoovery,  1825,  though  his  complete bookappMni 
only  in  1 327,  and  his  work,  translated  by  Dr.  Fmnn 
into  English,  only  appearad  [in  Taylor's  "  Scientist 
Memoira,"  vol.  u.)  m  1841.  Without  the  guidann 
of  Ohm's  taw  it  was  not  strange  that  even  the  mod 

experimenters  should  not  understand  the  reli-     ■ 

between  baltury  and  circuit  which  would  tin    I 

them  the  best  eHecta.  These  had  to  be  (ound  bj  I 
the  painful  method  of  trial  and  failuro.  Fn-  J 
eminent  BtDongat  those  who  triad  was  Prof.  Jomh  I 
Hanry,tlienof  the  Albany  Institute,  in  New  York,  1 
later  of  Princeton,  New  Jersey,  who  suoeaedsdis  ! 
iOting  an  importajit  improvement.     In  1838,  led 

by  a  study  of  tho   "multiplier"  (orgalvaa^. 

meter),  he  proposed  to  apply  to  electro-tnagiitft 
-  -iparatUB  the  device  of  windiug  them  with  a  ^itd 
111  of  wire  ' '  closely  turned  on  itseU,  the  wirebsiaf     ' 
■  copper  from  .\,th  to  i>jlh  of  au  inch  in  diaimtar,     i 
covered  with  silk.    In  1831  he  thus  destribsa  tt*    ' 
r«ultB  of  bis  Bxperunents  :  — 

"  A  round  piece  of  iron,  about  lin.  in  iliiiHsiT, 
was  bent  into  the  usual  form  of  a  horiMhoe,  aid 
instead  of  loosely  coiling  around  it  a  fevfeeta 
wire,  aa  is  usually  described,  it  was  tightly  wnond 
with  Soft,  of  wiro,  covered  with  silk,  so  as  to  fwn 
about  400  turns  ;  a  pair  of  small  galvanic  pUlsk. 
which  could  be  ilippeil  into  a  tumbler  of  oilDial,  ] 
acid,  was  soldered  to  the  ends  of  the  wire,  aodH    . 
whole  mounted  on  a  stand.     With  these  small  pWH' 
shoo  became  much  more  powarfolljiai^ 
of  the  same  size,  and  URMmdH 
the  same  manner,  by  the  application  of  abottt^  . 
composed  of  3S  plal^  of  cojiper  and  ~~"         *^  """ 


aquoi 


Anoth 


IBS  contrived  by  winding  a  straight  bar  of  IMK.  g 
in.  long,  with  "ihit.  of  v,-ire,  and  supporting  ft  ^ 
liorizontidly  ou  a  amali  cup  of  copper  contabutC%3 
eylinderof  zino — wheu  this  cup,  which  served ftt^j 
donble  purpose  of  a  ataod  and  the  golvomo  deOMB^;  3 
was  filled  viitli  dilute  acid,  the  bar  beoune  ajKit'  '^ 
able  electro- magnet.  These  articles  were  ij  i  bllllrf  j 
to  the  Institute  iu  March,  1829.  The  idsaalttM'| 
wards  oocuired  to  me  that  a  sufBcient  (nuatllrw  3 
ralvanism  was  tunushed  by  the  two  DDall  pMMt*  3 
develop,  by  means  of  the  coil,  a  mtudt  P**'*  j 
mignetio  power  in  a  larger  piece  of  iron.  TbtMt  j 
this,  a  cylmdrical  bar  of  iron,  Jin .  in  diomatK,  ad  % 
about  lOiu.  long,  was  bent  into  the  shape  otahloM  ^ 
shoe,  and  wound  with  aoft.  of  wire  ;  with  a.psiril'  1 
plates  containing  only  - j  sq.  inches  of  zinc,  it  liflirf   _■ 

•  Eitroctea  from  tbe  Cuntoi  Lectaiai  fleliiend  V 
ftof.  SiLVAsna  P.  Tno¥PM)»,  B.3o.,  befora  ths  BoAT 
otAlte.  • 
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J»^ 


a'VDirdapoii.  At  the  Bune  time,  ii  yerr 
lrI  impioTement  in  the  tona&tioa  of  the  coi) 
■tod  itnlf  to  me  on  reading  n  more  detailed 
Dt  of  Prof.  Si^hweiggcr'i  galvuioioeter,  and 

waatito  tested  witli  complete  sacceis  upon 
nM  hone-ihoe  :  it  coiuiited  in  using  aavetal 
\m  oI  wire,  each  cqiered  with  ulk,  iuatead  of 
AgreeabI;  to  this  oonatruetioD.aioOondwipe, 

miaa  leneth  an  the  Unt,  wai  wound  over  it, 
le  enda  KUierad  U>  the  zinc  uid  copper  in  sadi 
ar  that  the  galraiiic  cuirent  might  oircalste 

Mme  direcboD  in  both,  or,  in  other  vorde, 
ka  two  wine  nught  act  ai  one  ;  the  effect  hr 
Idltion  wae  donbled,  u  the  hone-ahoe,  witb 
■oe  pUte*  before  uaed,  now  nippoited  2Slb. 
a  pair  of  plaUe  tin.  bj  6tn.  it  lifMd  39Ib.,  or 
than  fiftr  tiaw  ita  own  weight.  These  ei- 
leljproved  thatii groat dovelop- 
■~iuld  be  eifected  bya  very  small 


laced  h 


rcuit  vith  even  a  aingle  mile  of 
sown  acoount  of  the  matter  ia  extremely 


eiplidt .       j^^ _, ^ 

ODCo  told  Mr.  Cooke  that  hii  plan  would 
conldnotaetaaa  talegnph,  heeaoae  luffician 
tlva  povrar  oould  not  be  Imputed  to  an 
ntagnet  iuterpoied  in  a  long  ciicuit ;  and 
vines  him  of  the  troth  ot  thii  inertion,  I 
him  to  King's  College  to  see  the  repetition  of  the 


Ftc.  J. 


pai  1S30   h*  mads  great  "progress   i 

SUUmm'i  lotamal  (April,  1831).   Profeaaor 

STe  "an  aoooimtcd  a  lawe elaetn>-i 
■  the  laboratory  of  Yds  CoLego.       

f  the  armature  weighed  SOj  lb.,  it  was  forged 
HenryV  own  direction,  and  wound  by  Dr, 
yck.  iTiiii  magnet,  wound  with  26  rtrandi 
j«r  beU-wire  of   total  length  of  728ft.,  and 


id  nearly  4;  square 


11^  two  calls  which  eip 


weJi^ed  231b.,  a  load  ot  2,0631b. 

ting  in  IS67  of  his  earlier  eiperlmBnts,  Henry 

I  thus  of  his  ideas  respeoting  the  on  of  addi- 

coUi  on  the  magnet  and  the  inmesM  ol 
1  power  :— 

>  teat  then  pHndplea  on  a  larger  scale,  the 
ntmlnl  magnet  was   oona&noted,  which  is 

in  Fig.  4.    In  this  a  number  of  compound 


I  was  placed  on  the  same  bar,  thaii  ends  left 
ting,  and  so  numbered  that  they  coold  all  be 

into  one  long  helix,  or  variously  combined  ' 

leaser  length. 

ita,itwa  . 
rt  amount  of  mionetiem  from  a  battery  ot 
cap  a  number  of  nehcea  is  requirod  ;  but  whf 
pound  battery  ia  used  then  one  loug  wiremu 
ployedf  makmg  many  lums  around  the  iroi 
igtb  of  wire  and  consequently  the  nnmbtB'  i  . 
Ming  comnensurate  wiui  the  projectile  power 

rj  sums  up  hid  own  poBitioQ  as  follows 
revions  to  my  inveitigitioiu  the  means  of 
ping  magnetisn  in  soft  iron  were  imperfectly 
■ood,  and  the  electro -magnet  which  then 
I  was  inapplicable  to  triuismiesiona  of  power 
stance.  2,  I  wu  the  tint  to  prove  by  actual 
sent  that  in  order  to  develop  magnetic  power 
Blanae,B  gaJvanio battery ol'  intensity' most 
^ed  to  project  the  current thioiiBh  the  long 
Aoc,  and  that  a  ""gntt  iummulM  1^  many 
tf  one  kmg  wire  must  b«  used  to  reoaiTe  thJs 
L  3. 1  waa  the  flnt  to  aetoally  magnetiBB  a 
t  inm  at  a  distance,  and  to  call  attoalion  to 
i  cf  Um  appIicaUlitj  of  my  experiments  to 
Bgwh.  4.  I  was  the  Brst  to  aotnally  sound 
itadistanoe  tiy  msausot  the  dcotro-magDet. 
inrincipies  I  had  developed  were  applied  by 
lb  to  reader  Morse's  machine  elfeotivD  at  a 


i^  Hcauy's  researches  were  published  in 
hey  ware  lor  some  years  olmoit  unknown  in 
s.  Until  April,  1H3T,  when  Henry  himself 
WheatMone  at  hia  laboratory  at  Kmg'a  Col- 
he  latter  did  not  know  how  la  construct  an 
.magnet  tbatoould  be  worked  through  a  long 
icnit.  Cooke,  who  became  the  coadjutor  of 
o  him  to  consult 


,   1837,  about  hia  telegraph  and 

Stka  ilaotrD-magnetaof  which,  tbou^  they 
vdl  on  dioTt  eircuitSj  r^oaed  to  w{%  when 


eiperimenta  on  which  my  conclusion  was  founded. 
He  came,  and  after  seeing  a  variety  of  voltaic 
mapiela,  which  even  with  powernil  batteriei 
exhibited  only  alight  adhesive  attraction,  he  ei- 
presasd  his  disappointment." 

After  Henry  s  visit  to  Wbeotstone,  the  latter 
altered  his  tone.  He  had  been  using,  fault  dc 
iiiieux,  relay  drcuiti  to  work  the  electro -magnets  et 
his  alarum  In  a  short  circuit  with  a  local  batteir 
"Thew  short  oironits,"  hawiites,  "  have  lost  nearlj 
all  their  importance  and  are  scarcely  worth  con- 
tending about  since  m^  diinrrt!/"  (the  ifolics  an 

atructcd  as  to  produce  the  required  efCects  by  meant 
of  the  direct  current,  even  in  very  long  circuits." 
Vb  pass  on  to  the  researches  of  the  distinguiiibed 
'siciat  of  Manchester,  whose  decease  we  have 
ily  had  to  deplore,  Mr.  J.  P.  Joule,  who,  Kred 
by  the  work  of  Sturgeon,  made  most  valuable  con. 
tiibutioni  to  the  lubject.  Most  of  these  wori 
published  either  in  Sturgeon's  "  Annals  of  Eler- 
tridtr,"  or  in  the  Proceedings  of  the  Literary 
and  Philosophical  Society  of  lunohester,  but  their 


Utely 


Henry's  Experimental  Electro-magnet. 


Aognst,  1340,  he  wrote  to  the  "Annals  of 
Electrid^,"  on  deetro- magnetic  forces,  dealing 
ohieSy  with  some  special  aleetro-magnetaf  or  traction . 
One  ot  then  podassad  tfaa  form  shown  in  Fig.  S. 
Both  the  munat  and  the  iron  keeper  were  fumiahed 
with  eyfr-holea  for  the  pnrposa  of  suqiension  and 
measurement  of  the  force  requisite  to  detach  the 

His  experimenla  were  followed  by  some  to  aacer- 
taiu  the  effect  of  the  length  of  the  iron  of  the 
magoet,  which  he  considerad,  at  least  in  those  caaes 


nFig.«,wi.«tiB 
waa  Citte^Mtfia- 


cylinder  thus  formed,  ahowi 

length,  in  intcmal  diameter  i  ,     - 

temal  being  0  .^in.    The  least  eeetiooal  eras« 

10lBq.in.  The  oicitinj;  coil  consisted  ot  ■  ek^ 
copper  rod,  coveted  with  tape,  bent  iaMa«g*t4C 
S-shape.     This  was  later  replaced  by  a  -osl  4C 

and  23it.  long,  tnuiul  together  by  cottoa  (a^a. 
This  magiiet,  eicitcd  by  a  battery  of  eixtasa  af 
Sturgeon  B  cast-iron  cells,  each  Ift.squaraeadllaa' 


a  lifting  power  ot  _, 

Joole'a  work  was  well   worthy  «t  tL»  .  .i....^ 
from  whom  he  had  learned  his  first  lesacsriaeUafa*' 
He  showed  his  devotioD  aot  a^  |v 
'     I    ot     them    for    THaiBii  ni 
iihihiting  two  at  bistf 


writing     deacri 


lated  into  activity  by  joule'i  eiaDpIet. 'MhUC 
new  forms,  amongst  them. being  two  Ksiufcawi 
gentlameii,  Ur.  Jtadford  and  Ifr.  Bidiaid  ■otttti 
the  latter  beinga  well-known  enginaaranHisiaslw. 
Ifr.  Bedford's  electro-magnet  omalited  «(  >  4at 
iron  disc,  with  deep  miral  grooves  out  ia  fttlmti, 
in  which  ware  laid  the  ininhJedooppttwisiM.  tie 
armature  consiBted  of  a  plain  iron  disc  of  oriEer 
size.  This  form  is  descnbed  in  Vol.  IT.  of  Kn- 
Mr.  Bt>beiie'sfor««t-el«<ta*~ 


ma^et   oonsisted  of  s 


^ 


^_..    _   _!Otangiilar  oon  *hde. 

having  sliaight  parallel  grooves  cot  aeroas  ita  f>e£ 

aa  inT^.  S.    -ITiia  was  described  in  Tol.Tf* 

SturgooiTs  "  Annals,"  p.  16C.    Ita  ii  " 

square,  and  its  tbickneea  2i'jtn.    It  n 

the  conducting  wire,  3olb.  ;  and  the  .. 

the  same  siie  and  l)in.  thick,  weired  2Uh. 

load  sustained  bv  this  magnet  wt-  —  ' — 

2,9301b.     ItobeilA  inferred  that  a,  n 

of  equal  thickness,  but  Aft.  square 

IDO  tons  weight.    Some  of  Roberfe's  apparam  ■> 

still  preserved  in  the  Muaeum  uf  Peel  P«fc,Kaia- 

On  p.  431  of  the  same  volumo  of  tin  "  Aaa tf^- 

Jouledeseribed  yet  another  form  ot  electM-Me^Kt, 
the  form  of  which  rasemhled  in  g«n«cal  Kg.  I*; 


gaet-itouide 


Joule's  Elactra-magnst. 

where  the  decree  of  magnatisalion  is  considerably 
below  the  pomt  of  aaturation,  to  offer  a  decidedly 

proportional  reaistai"  ' u— ^-— .    _  _. -— 

the  iustioe  of  which 

innrmed. 

In  Not-amber  of  the  same  year  further  experi- 
menla  in  the  same  direction  were  published.  A 
tube  ot  iron,  spirally  made  and  welded,  was  pre- 

~  red,  planed  down  as  in  the  precedingcaee,  and 
ledtoaaiiular^iaepaiedainMtitre.   TheboUaw 


r,  after  fifty  year*,  amply 


bat  which,  in  actaol  fact,  was  built  up  •!  'A 
separate  flat  piece*  of  iron  bolted  to  a  dreiuaclnuB 
The  armature  was  a  almilsr  strnctsM,  tag! 
Tound  with  iron.  The  iron  of  Itio  assmafc 
weighed  71b,  and  that  nf  the  armature  I'Ulh.  Ba 
weight  was  2,71Dlb,  when  eidted  by  ISotHn- 

'"  a  subeequent  paper  on  the  calariHc  effada^I 
^  ato-olecfridty,  pubKahed  in  1S43,  JouSa  A»- 
scribed  another  form  of  electro -magnet  o(  kusus 
shoe  shape,  made  from  a  pcce  !4  boil«r-|M>. 
This  was  not  intended  to  give  gnwt  UftiDg  piiwiii, 
and  was  used  as  the  Sotd-magnet  ot  a  Meter,  la 
IS52,  another  powerful  electromagnet  of  hiwse  <m» 
form,  sowewhat  limilEiT  to  the  preceding,  wia  a^r 
stiucted  by  Joule  for  eiperimeot.  He  caoM  t*  tt« 
iclusion  that,  owing  to  magnetli:  saturatisB  aet- 
gia.it  wasimpcobiLblo  tbat  any  force  if  eledde 
Tent  could  give  a  magnetic  attractioa  pcaficr 
ji  2001b.  per  square  inch.  "  Tbat  is,  the  gcasAstf 
ight  whlcb  could  be  lifted  by  an  li  ftiii  Warail 
formed  of  a  bar  of  iron  duo  inch  square^^VatMla 
■circular  shape,  would  not  exceed  wfltk." 
Ui  the  researches  of  Joule  maybe  sastfc^d 
rst  stage  of  development.  The  Betia««t(h* 
_etic  (Mcuit  which  had  thus  guided  JMIe^ 
wou  did  not  commend  ilielf  at  that  tii>a  to  Ik* 
profemon  of  physical  theotiai ;  and  the  arawje^ 
men,  the  tetegrapb  endear*,  were  for  (ha  aod 
wt  ocntent  to  work  by  purdv  empirical  ■cHwfci 
Between  the  precticil  man  and  the  tbe<x«tieal  ■■■ 
Uiere-waa,  at  least  on  this  toplo,  a  great  grdC  taal. 
The  theoretical  man,  anndnj  as  though  lasaailhM 
consisted  in  a  surface  aatriGotloQ  ot  poU(%,  n* 
as  thoogh  the  laws  of  dectro-miigneta  wen  Khi 
those  of  steel  magneta,  laid  down  rules  not  apula 
able  to  the  cases  which  occur  in  practlDe,airi  wUA 
bindared  rather  than  helped  piogreas.  'napia 
tloal  man,  finding  no  help  from  theory,  thmwit^ 
one  dde  as  misleading  and  naelen.  It  ia  (ran  tt^ 
a  few  workers  made  careful  obaecvatloDa  mit^- 
mnlated  into  rules  the  reaoltaot  their  involintiaBB. 
Amongst  these,  the  prindpal  were  ROchiOM^- 
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VD,  HUller,  Dub,  Von  Koike,  uid  Du  Moncol ;  but 
their  work  wai  little  known  bejond  the  pagCB  of 
the  adontiSa  joonialB  wberain  their  results  wc. 
dcMsibed.  Some  of  these  results  will  bo  i^xammi 
iu  my  Inter  leoturoi,  but  they  cannot  be  diacuiai 
in  tbu  tuEtoricol  riiiimi,  nhicbii  accordingly  clos& 


ENGINE  POITTIDIHO.* 

AN  eDginwc  in  diar^  of  a  niioolhJy  running 
engine  shows  it  with  pride ;  but  if,  on  the 
ether  h&nd,  liis  engine  pounds,  he  is  liamiljated  and 
feels  like  apoloeiainE  for  the  disorder,  when,  perhspf, 
it  bu  peatOTBd  bim  from  tbe  start.  That  monotonous 
Oind  IS  alwsja  in  his  ears.  Ha  goja  to  the  crank, 
And  it  is  (here ;  and  when  nt  the  i^linder,  it  is 
there.  It  can  onl  j  be  silenced  by  making  the  boxes 
to  tight  that  they  become  heated.  The  remedy  is 
■woiM  than  the  disease;  bo  thejateslaekened  again, 
the^pounding  (foes  on,  and  at  limes  becomes  almost 
imbeanUe.  It  is  known  that  snch  imperfeetions 
■re  eaused  either  by  poor  work  in  the  shop  or  by 
itDporfect  alignment,  and  sometimes  both;  in  which 
oue  the  trouble  mAy  be  regarded  as  chronic,  and  an 
oTerhauling  in  the  riiop  is  required.  The  work 
in»Dl»6d  iu  dismantling  and  linuig  up  is  such  as  to 
■disoouragB  this  ondertokiug.  There  are  testa  whicli 
do  nut  rcnuiie  much  time  or  labour,  and  serra  well 
to  del«atmiperlect  alignment,  as  well  asbad  work- 
mukahip,  and  will  show  np  imperfections  that  a 
line  will  not.  A  description  of  these  may  be  of 
iotMttt  to  some.    Tha  accunuy  of  the  results  will 


proving  this  work.  A  square  block  of  wood  is 
.  tonied  at  one  end  to  fit  the  wrist  pin  boxes.  The 
Other  eod  is  made  to  fit  tbe  crossheail,  as  shown  at 
A.  The  sqaare  shoulders  are  to  rest  against  these 
boxes.  A  strip  of  wood,  B,  is  made  to  reach  the 
point,  C,  when  bol(«d  to  the  block  as  shown.  Tbo 
|ioint  at  0  is  brought  within  the  thickness  ot  paper  of 
ihB  side  of  the  rod.  The  block  is  then  withdrawn 
and  introduced  into  the  opposilfl  side  of  box, 
cars  being  taken  not  to  derange  tha  strip,  B. 
"When  the  block  is  thrust  to  its  shoulder,  the  point 
C  should  be  the  same  distance  from  the  rod  as  at  C, 
jBOvided  the  fianges  ot  box  O  are  of  equal  thick- 
neo.  Allowume  moat  be  made  at  CC'  for  any 
differance  that  may  eiiat,  oa,  for  instance,  if  the 
point  at  C  should  stand  off  an  eighth  of  an  inch 
and  Uie  box  dange  at  O  bs  found  as  much  thicker 
on  this  ddo,  the  boring  of  box  O  is  sTideiiUy  correct. 
The  some  process  is  employed  to  test  the  box  E.  It 
will  be  seen  titat  any  deviatian  from  a  true  right 
angle  in  the  boring  of  these  wilt  be  increased  at  the 
point  C  in  the  ratio  that  the  width  ot  box  bears  to 
the  length  of  rod.  Assuming  tie  rod  to  bo  correct, 
it  is  connected  with  the  crosshcad  aud  keyed  some- 
vhat  lighter  than  when  in  use.  The  engine  being 
bariiaDtal|  the  crank  end  of  rod  is  brought  to  centre 
of  the  main  diaft.  and  raised  to  the  wnst  pin  at  the 
upper  halt-stroke.  It  should  hen  be  in  position 
to  go  on  the  wrist  without  forcing  laterally  m  either 
diiisctian,  and  the  some  when  lowered  to  the  lower 
lialf-iboke  position.  I(  it  should  bear  oB  iu  one 
direotion  aboie  and  in  the  otlier  below,  it  is  evident 
that  either  the  shaft  or  croBshend  wrist  is  not  level. 
This  correction  m^  be  made  without  reference  to  a 
level,  judgment  dictating  where  the  change  can 
beat  be  made.  If  the  wrist  box  should  require 
forcing  toward  the  main  shaft,  both  above  and 
lielow,  it  ia  Dlain  the  wrist  of  crosshead  ia  not  square 
with  the  slides,  or  the  hub  of  crank  is  too  short.  A 
Bubeequeat  test  will  indicate  which  is  wrong.  The 
rod  may  now  bo  supported  in  a  horiaontnl  poajtion, 
Kud  the  crosshead  with  rod  attached  moved  from 
one  extreme  of  slides  to  the  other,  noting  iC  the 
wrist  boxes  bear  the  same  relation  to  the  wrist  of 
tiank  at  the  two  dead  centros.  Any  discrepancy 
bere  will  indicate  that  the  main  shaft  is  not  squaie, 
or  not  at  a  right  angle  with  the  slides.  By  adjust- 
ment of  the  shaft  and  repeated  trials,  a  good  degree 
of  aoonraoy  may  be  secured  in  this  way  ;  but  care 
muat  b«  taken  to  see  Uiat  the  rod  has  no  lateral 


suovemaai. 

The  next  and  laot  test  ia  to  disconnect  the  rod 
from  tha  croaehead  and  oonnect  it  (o  the  wrist  pin, 
keying  ao  as  to  prevent  lateral  movement  and  yet 
allow  Ibe  wrist  pin  to  turn.  Support  the  rod  above 
the  erouheadso  it  may  be  free  to  move  horizontally. 
Berolre  the  crank  alowly,  at  the  same  time  keeping 

•  Br  W.  A.  L.  Sim,  1d  the  Sdml^  Amenan. 


n  other  words,  t) 


shaft,  and  H 


L  exactly  under  the  rod  liox.  It 
II  should  be  in  position  to  freely 
.  at  any  point.  This  veriSee  the 
mom  test.  But  if  continually  on 
ie  crosshead,  and  racioiring  about 
1  fordBB  to  bring  it  to  the  wrist 
t  the  other  end  of  tho  former 
idcnt  the  hub  of  crank  is  too 
re  of  wrist  in  crank 

r  test  might 

indicate.  Should  tho  cud  of  rod  vibrate  from  side 
to  side  OS  it  moves  from  end  to  end  of  slides,  it 
shows  one  of  two  things^eithar  tha  shaft  is  not 
squarely  plsi:ad,  or  the  wrist  pin  in  crank  has  been 
improperly  sot,  thus  causing  the  rod  to  wobble. 
This  latter  defect  is  a  serious  one,  aud  invariably 
causes  pounding  if  it  exists  to  any  considerabrc 
degree.  It  may  be  a  matter  of  surprise  to  those 
making  such  tests,  to  Hud  how  seldom  the  machiniiit 
reaches  perfection  in  such  work. 
The  above  methods  are  doubttesa  open  to  oriUcism, 

able  to  detect  defects  that  cannot  be  reached  with  a 
line  or  level. 


EABTS    SBAP    SVITCE.. 

ONE  of  the  neatest  contributions  to  the  line  of 
snap  switches  which  has  appeared  tor  a  long 
time  is  that  illustrated  herewith.  It  is  due  to  tba 
ingenuity  ot  Mr.  G.  W.  Hart,  of  Eansas  City,  who 
waa  one  ot  the  old-timers  in  electiic  lighting,  inas- 


much OS  be  entered  the  service  of  the  Thomson- 
Houston  Electric  i.'ampony  immediately  after  its 
organisation  ten  years  ago.  Since  then  his  experience 
has  been  luree  in  almost  all  departments  ot  electric 
h'ghtiug,  and  like  every  other  electrition,  the  need 

upon  him.  Tha  present  switch  has  divers  singular 
merits.  In  the  firat  place  it  has  no  spiral  spring, 
but  a  Gst  steel  spring  instead.  The  break  and  moke 
ia  instantaneous,  and  the  air  gap  very  long.  The 
motion  of  the  switch  is  rotary,  snapping  forward  a 
quarter  of  a  revolution  at  a  time.  This  is  effected 
by  a  tour-part  hollow  cam,  in  which  ia  carried  a 
stud  attached  to  the  switch  handle,  so  that  at  each 
turn  ot  the  handle  the  arm  carrying  tha  contacts  is 
shut  througha  quarter  of  a  revolution  by  the  flat 
spring  that  presses  against  it.    The  reault  is  a  very 

erf ect  rubbing  contact,  keeping  the  surfaces  per- 
:tly  clean  and  bright.  The  lO-amp^ra  swilcli  is 
the  one  illustrated,  and  it  ia  available  for  a  current 
considerably  greater,  whUa  the  long  air-gap  made 
in  tha  break— not  less  than  lin.  and  Ijin.-allows 
of  a  iOO-volt  currant  being  Eucceesfully  used.  The 
action  ot  the  switch  is  very  smooth  and  certain,  and 
the  valuable  property  of  a  long,  quick  break  is 
secured  without  complication  ot  parts.  Tbera  is 
very  little  about  it  that  ia  likely  to  wear  out,  and 
tha  use  of  a  flat  instead  of  a  spiral  spring  tends  to 
increase  its  available  life.  The  switch  ie  neatly 
designed,  and  when  put  upon  the  market  will  be 
placed  upon  a  porcelain  boaa  and  covered  with  a 
close  fitting  cip  shown  by  light  Hues  in  the  cut.  A 
double-pole  switch  of  the  same  type  is  now  in  pro- 
cess of  construction,  and  it  will  soon  bo  ready, — 
Llcctrical  JIorM.N.Y. 


THE   HTJSICAL   BELLOWS. 

THE  instrument  herewith  illustrated  is  merely 
tbo  ordinary  hand-bellows  that  was  met  with 

Bit  the  kitchens,  but  also  in  all  the  drawing-rooms 
of  France  and  Navarre.  At  present,  thanlu  to  the 
discovery  of  coal  and  also  to  tha  improvement  in 
beating  apparatus,  it  has  fallen  into  desuetude,  and, 
beforcloug,  there  will  be  generations  to  which  it 
wQI  be  totally  unknown. 

It  we  wish  to  make  ose  ot  one  as  a  musical 
instrument,  there  is  no  nerd  of  having  it  made  ex- 
pressly tor  the  purpose.  No,  tho  bellows,  such  as 
It  is,  can  be  very  well  utilised  without  praviouspre- 
paration.  Nevertheless,  we  add  that  it  the  bellows 
contains  no  holes  or  imperfecliona,  and  it  it  is  pro- 
vided with  a  well-adjusted  nozzle,  which  is  very 
_  loolh  internally,  it  will  be  so  much  the  better. 
Tha  bellows,  as  we  find  it  at  the  hardwareman'B, 

uiuallj  provided  with  a  small  collar  at  tha  end  ol 


the  nozzle.  Aa  this  is  oselees,  and  wonld  in 
mode  the  player,  it  is  better  to  remove  it.  _ 
may  be  done  by  grasping  it  with  a  pair  of  ni 
and  giving  it  a  slight  twist ;  a  little  tOiag  to  ra 
the  ronghn-sa,  and  all  ia  ready.    Thefobowi 


nn-sa, 
.-  i.,v«d  of  pla 

Hold  the  bell.,-„  c..,.,^^,.  uc.i,. 
end  resting  against  the  lower  lip, 


jiHginal  inatrumon 

before  the  br«sl 

v.er  lip,  tho  fixed  hi 

lovable  one  in  the  i 


as  to  form  an  obJtacIo  to  the  wind  that  es- 
from  the  beUows.  If  we  man.uiivre  it  in  this 
tion,  we  shall  succeed,  after  a  few  tentatives 
with  a  hide  patience,  in  producing  a  sound, 
haps  this  will  not  be  harmouious  for  a  becini 
but  it  will,  at  all  events,  be  a  sound,  and  n 


B,  must  all  be  furnished  b 


laund,  tt 

The  wind,  of  cour, 
bellows,  and  all  the  jilayer  has  to  a o  is  to  wia< 
contract  the  labial  oritice,  and  to  enlarge  and  r< 
the  buccal  cavity.  Ho  not  despair  if  yon  di 
suocaed  at  first.  Neither  did  we  sncceed  ii 
beginning,  and  do  you  know  bow  many  not* 
mi£o?  Nearly  three  octaves,  aud  vfB  play  al 
airs  that  we  core  to,  and  that  too  without 
fatigue  of  the  chest,  since  it  ia  not  we  who  blov 

In  order  to  produce  grave  notes,  try  to  f o 


DUth,  s 


it  the  91 


round  the  lips.  In  order  to  . 
the  notes,  blow  harder.  When  you  have 
BUfKdent  practice,  you  will  be  able  to  make 
this  instrument  what  string  inatrumenl>-  alone 
moke,  that  is,  the  quarter  tunes.  Tha  sharp  i' 
OS  in  all  wind  initrumcntii,  require  more  labour 
tha  bass  ones,  which  also  require  more  than 
intermediate  notes. 

It  is  unuecesBBiy  to  say  that  in  order  to  play 
instrumeut  it  is  indispensable  to  have  an  ear.  fo 
notes  are  not  produced  mechanically,  as  ma; 
easily  understood.  It  is  ulso  evident  that  a  pi 
can  play  tha  bellows  without  being  the  least 
musidBn. 

We  have  played  bellows  and  flute  duos  with; 
accoinpanimant,  and  can  assort  that  the  effect 
very  One,  and  much  appreciated  by  the  audi 
We  have  sometimes  played  alone  beilows  and  p 
duos.  Thisis  theway  wedidit:  We  attache. 
bellows  to  our  bteaii  by  a  belt  buckled  tif 
behind  tlie  bock,  and  whik  the  right-hand 
duced  the  song,  the  left  played  upon  the  pis 
brief  but  BUfficieut  accompaniment.— Till  A'afur 


The  following  recipe  for  perfuming  a  roo 
lid  to  be  Eood ;  Dreiik  uft  branchos  of  the  Not 
imca  and  arrange  them  in  a  large  j  ug  well  f 
..ith  water.  In  a  few  days  tender,  pale  g 
branches  feather  nut.  soft  and  cool  to  the  to 
and  giving  the  delightful,  health-giving  odonr. 
Sharpeninir  Files  — The  method  of  "ahai] 
ig  "  Sles  by  pickling  them  in  acid  has  been  c 
mentioned  in  our  cnLumns  and  as  often  ridico 
but  we  learn  from  Lr  Uh'te  C/ri/ that  the  prol 
—How  shall  we  restore  to  the  tooUi  of  the  tot 
initial  length,  and  nt  the  seme  limo  aharpn 
without  modifying  tha  ateol  1'  haa  l»an  solvei 
M.  A.  Personno,  of  Senneroy,  the  inventor  ol 
new  electric  process  which  consislB  in  fonni! 
carbon  and  acidulated  water  battery  in  wliid) 
tool  to  bo  sharpened  forma  the  sjiode,  the  di 
being  cloeed  directly  between  the  carbon  and 
tool.  Under  the  iniluence  of  the  electric  con 
the  water  ia  rapidly  decomposed  into  lis  elemi 
each  of  which  then  performs  a  totally  different  i 
While  the  oijeen  proceeds  fo  tha  bottom  of 
furrows,  which  it  gradually  deepona,  the  hydn 
'  inuB,  in  a  nascent  state,  a  covering  of  ■ 
ibblea  over  all  the  projecting  parta,  which 
lus  protected  against  the  attack  o(  the  ho 
Moreover,  there  results  from  the  separaliDa  of 
two  gases  a  sharpening  of  each  tooth  ntperio 
that  given  by  hand.— We  await  the  proof. 
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SCIENTIFIC    NEWS. 


THAT  a  knowleijgo  ot  Iho  star  maps  iD.iyhoIp 
a  numiamatbt  is  showD  lij'  Dr.  A.  Vtircoatre 
in  L'  AairoHoiHu.  as  minyof  the  coiniunil  tnpdikla 
-of  the  Bomin  Republic  hiiTe  the  Btan  dapictod 
in  their  proper  positiom  reLativflly,  and  mjubo- 
aaantly'  enable  the  nmnismatiBt  to  decide  the 
date  (drca)  of  the  coin,  and  alio  help  the  natro- 
Doaier  to  form  lome  idea  of  the  proper  motien  ot 

If  M.  JanMen  can  petauade  tho  French 
anthoritie*,  it  ii  probable  th;tt  before  the  cetitiiry 
is  ended  we  shall  have  an  obBervatory  aa  nenrtbe 
■ommit  of  Mont  Blanc  aa  it  is  possible  to  erect  n 
habitable  dwelling.  That  will  put  the  observn- 
tory  on  Ben  Nevis  quite  into  the  shade,  and  even 
the  Lick  ObsarratoiT'  will  be  in  the  second  rank. 
U.  Janmea  hu  recently  been  up  the  mountaio, 
and  hu  nude  cateCul  notca  of  the  difhculLiee; 
but  givHK  decided  opinion  that  it  in  possible  to 
establiah  a  atattoa  on  what  is  pmclicully  the 
"Buminit"  of  Mont  Bhmc — or  tit  leoat  an  eleva- 
tion of  IS.OOOft.  or  more  above  the  level  of  the 

A  cotreqioDdeiit  of  the  Timn  mva  thai  on 
Sept-  30  be  and  his  party  saw  a  raiobow  which 
formed  a  complete  circle,  visible  for  nearly  half 
an  boor  dnhng  their  accent  of  the  Finsteriar- 
hom.  "There  ware,"  he  saya,  ''heavy  clouds 
lying  lome  t,  OQOf t.  below,  on  the  Aar  glacier, 
and  it  was  on  these  that  the  beautiful,  briitiaatly 
coloured  ring;  lay.  A  secondary  circle  wiis  also 
vimble.  We  were  near  the  summit  of  the  peak 
when  we  first  observed  it,  and  from  that  point 
the  bee  of  the  mountain  on  the  Urimsol  side  is 
almost  perpendicular."  Another  correspondent 
wj^  that  at  midday  in  aunsbine  the  circular 
cainbow  can  be  seen  at  the  (Jave  of  the  Winds  at 
I4iaKiiia.  The  only  conditions  necedsary  are  a 
vertical  snn  and  a  horizontal  body  of  mint.  The 
aecond  of  these  is  always  available  at  Niagara  to 
thoee  who  will  dress  in  oilskin  and  push  through 
the  driving,  roaring  spray. 

Prof.  Heinrich  Scharwz  died  recently  at 
!Eber>wa1de,  near  Berlin,  aged  aiity-sii.  He 
-was  a  distinguished  chemist,  one  of  bis  chief 
worka  being  the  introduction  of  volamulric 
«nalyna  into  Germany.  lie  was  a  native  of 
IQlleben,  began  his  career  as  a  private  lecturer  in 
BrasUa  Ooivoraity,  and  ended  it  as  professor  of 
diomical  technology  at  Oroz. 

Dr.  C,  H-indBeld- Jones,  F.R.S.,  died  on  Sep- 
limber  39,  aged  seventjr-two.  The  deceawd  hid 
Wen  consultiog  physician  at  St.  SI  iry's  Uosiiital 
.  fa>  many  yoate,  and  had  contributed  nikny 
E  vlnable  papers  to  medical  literature. 
I  Mr.  Samuel  Pry,  a  min  whoso  n'lme,  at  least, 
irn  to  all  pbotogr.iphnrs,  died  last  week  at 
■ianof  St^-sii.  Mr.  Fry's  name  is  indis- 
lAddy  connected  with  the  history  of  gelatine 
"*-'--  and  his  mmy  coutrihutiLiiia  to  photo- 
e  liCerjture  will  serve  to  keep  his  niuinory 


Dr.  Leopold  Uraber,  who  was  professor  of 
atomy  at  St.  Patersborg  for  nearly  forty  years, 
«d  at  Vienna  last  week  at  the  uge  uE  7u.  Ha 
fnUiihed  nearly  603  notes  and  papers  on  anj,- 
tooical  subjects,  and  had  a  EjrLipa:kn  reputiilion. 
JU  WIS  an  Austrian  by  birth- 
Dr.  Andrew  is  to  deliver  the  llarveian  Oration 
Am  the  Goyal  College  of  Physicians  on 
kLIS. 

Tb  prize  foaaded  on  tbe  occasian  of  the 
.(•Btieth  birthday  of  the  famoiu  hygienist, 
ftet  Pettenkofer  of  Slanich,  baa  been  f.rc  the 
int  time  riwirdod  to  Max  Kubner,  professor  of 
fcjsien^  ''1  Jlirburg,  well  known  for  his  investi- 
Btiona  on  the  produtition  of  beat,  anil  the 
Miteriolagist  Dr.  H:ins  Buchoer,  private  lec- 
_taMlia  thd  University  of  Uunicti,  uiithor  of  a 
Iwk  aotitled  "Noegeli'a  Theory  of  Infuctinus 
*""       a,"  utd  other  writings  on  tuberculosis, 

_    ^iji^nal  faogus  foray  ot  the  Eisex  Field 
Gfab  win  te  held  to-day  and  to-raorro*  in  Hat- 
Wl  Forest,  near  Great  Hallingbury,  tbe  head- 
of  the    "meet"    being   ut    Hiihop's 


SS^"" 


The  lAstacn  Society,  having  secured  a  suitable 
irtliij  Nom  at  20,  Han  over- sqniire  (tbe  new 
[irmisia  ol  the  Hoyal  Medical  and  Chirurgical 
iodttj),  invite  all  interested  in  work  with  the 
)Bit«ni(ojoin.    The  paper  on  Mondaj,  Oct.  13 


(8.30  p-ra.),  will  be  by  llr.  Andrew  Pfinglo,  on 
' '  The  Jlodam  Applications  and  Appliancea  of 
the  Lantern."  Mr.  C.  E,  Gbidstone,  R.N.,  the 
hon.  aec.  6,  Bolton -street,  PicEaidilly,  W.,  wiU 
forward  the  nilos  and  programme. 

A  telegram  from  New  York  annooncee  the 
discovery  of  a  faint  comet  by  .Mr.  E.  E.  Bamnrd, 
of  the  Lick  Observatory.  Ita  position  at  8. 46  p.m. 
on  Monday  (presumably  local  time)  waaK.-V.  Idh. 
12m.,  S.  Dec  26',  motion  cisteriy. 

Under  the  aoapices  of  the  Frniterers'  Company 
a  show  of  splendid  fruit  was  held  at  the  Guildhall 
this  week ;  but  the  labels  which  most  attracted 
our  attention  were  on  diiihes  ot  apples  exhibited 
by  Mias  Grace  liardm-in,  of  the  Hut,  Uarrow- 
OD-the-Hill,  which  were  stated  to  have  been 
gathered  from  trees  planted  on  ILirch  23,  1S80. 
That  fact  ought  ta  encourage  pomologists. 

In  the  course  of  a  lecture  at  Toynbee  Hull  lost 
Saturdajr,  the  l{ev.  Dr.  Abbott,  whose  subject 
was  "  Illusions,"  discriminated  between  illusion 
and  delusion.  The  former  was,  he  said,  the 
necessary  influence  to  which  healthy  human 
nature  was  subject,  and  through  which  we 
loacbed  truth,  whereas  delusion  was  a  sign  of 
disensod  nature.  Bacon  had  said  that  Ood  was 
playing  a  game  of  hide-and-seek  with  His 
children,  and  desired  to  be  found  out.  Browning 
hod  spoken  of  the  illusions  with  which  he  was 
concerned  "  as  the  midway  help"  to  the  attain- 
ment of  truth.  We  were  subject  to  a  sort  of 
atmospheric  illusion  in  the  iittainmoiit  ot  even 
physical  knowledge.  There  ia  the  illusion  of 
sound.  We  do  not  hear  what  ia,  but  whit  was. 
So  with  sight,  though  light  travels  much  more 
rapidly  tlmn  sound.  So  it  was  with  the  setting 
of  the  sun  and  other  natural  phenomena.  Ho 
the  pole  star  was  not  where  we  think  we  see  it 
now;  we  sea  it  where  it  waa  12  yeiirs  ago. 
There  were  stars  still  more  distant,  and  it  might 
be  tliat  the  inhabitants  of  some  star  were  now 
louking  at  tbe  Itattte  of  Hastings,  and  wishing 
Bucceas  to  one  side  or  the  other.  All  these  were 
illusioni',  or  behindhand  observations. 


Florists  and  Fruit  Producers"  on  Oct.  14,  and 
on  Oct.  21.  Dr.  W.  D.  Ililliburton  will  lecture 
on  "The  Colours  ot  Animals  and  their  Uses." 

The  telephone  cable  to  bo  laid  across  the 
Channel  will,  it  is  stated,  contain  tour  copper 
coniiuctors,  each  n.  Btr.ind  of  seven  miroa  insulated 
with  guttaperchi,  and  the  group  will  bj  pro- 
tected by  layers  of  tanned  hump  and  an  outer 
sheathing  of  galvanised  iron  wires  Uid  on  spirally, 
after  the  manner  of  nn  ordinary  submarine  tote- 
gra]>h  cable.  The  conductors  have  been  calculated 
to  give  gooii  speaking,  and  the  armour  to  guard 
the  wires  from  ships  anchors  or  bottom  friction. 
Four  condnclora  liavo  been  chosen,  because  there 
are  to  be  two  separite  lines,  and  each  line  will 
consist  ot  a  going   and  returning  wire.      That  is 


To  find  out  the  amount  of  slack  given  to  cables 
as  deposited  in  the  ocean  at  the  time  of  paying 
ont,  Messrs.  Siemens  Urothora  are  using  a  steel 
piano  wire,  payed  out  simultHneoiuly,  with  a 
tension  sufficient  to  mike  it  ts  ut  over  soa-hottom. 
By  mechanisoi  on  board,  which  measures  the  rate 
of  paying  out  cable  and  wiro,  the  necessary  abick- 
neas  "in  the  cable  can  bo  doterminerl  and  con- 
stantly verified,  thus  avoiding  all  unnecessary 
slackness,  and  saving  Urge  sums  of  money. 

The  Board  ot  Agriculture  are  advised  that  the 
season  U  approaching  when  the  winter  muth  and 
other  dangerous  moths  will  commence  laying 
their  eggs.  It  has  boon  deemed  expedient  to 
warn  fruit-growers  on  thU  subject.  There  has, 
therefore,  been  issued  by  the  intelligence  de- 
partment of  the  board  an  illustrated  leaflet 
giving  suggestions  as  to  the  best  methods  of 
diminishing  the  ttanger. 

Tbe  Itoyal  Microscopical  Society  will  hold  the 
first  meeting  of  the  session  at  '!0,  Hanover- 
square,  W.,  on  Wednesday,  the  |.5th  instant, 
when  papers  will  be  read  by  Mr.  11.  H.  Brady, 
F.lt.S.,  on  a  New  Type  of  Foraminifer  ;  by  Mr. 
P.  C.  Wait«,  on  a  New  Method  of  Demonatraling 
Intercelluliir  Protoplasmic  Continuity;  and  by 
Mr.  Dowdeswell,  on  a  Simple  Warm  Stage  for 
the  Microscope. 


LliTTEES  TO  THE  EDITOB. 

IWt  ia  mil  iald  iwhIpu ntfmalth  fif  Iki  o^mtnm* ■/ 
immmiBMan.  mXo^U  1^  trim  if  HI  bris/y  at  fOoMi,] 


.(-I,  ^a  tbUi,  tt 


"  I  would  have  avcrrDDs  wiite  what  ha  knon  and  ■■ 
cnoch  afl  bs  koowri,  but  do  mon ;  and  tlut  not  la  tUa 
onlr,  but  In  oil  aUuo'  subJHits :  ror  neh  a  parsoB  ai^ 
L — partlqaUr  kndvlad^  and  ■■p*Aww  at  ttas 


THB    BBITISH    ASTSONOMICAIi 
SOCIHTT. 

[31633.]  — Tub  letter  o(  a  "  Torkshiraman " 
[.1165.)^  in  your  last  issne  gives  eipresaion  to  a 
criticiun  on  the  method  adopt«d  in  tbe  formation 
of  this  society  which  bas  already  been  made  to  ma 
privately,  almost  in  tbe  asms  words,  b^  two  well 
knoivn  satronomers,  so  that,  although  it  is  praO' 
Cicolly  the  only  criticism  which  I  have  yet  received 
— unquuLilied  commendatioti  having;  been  the  rule — 
[liar  objection  may  possibly  h  '  -  --- 
ai ..___      T. .1 •— a.  OS  we_ 

t  be  borne  in  mind  that  the 

dent  for  the  course  lo'be  fallowed  when  the  soeie^ 
has  been  properly  constituted,  and,  per  eoaira, 
tbe  course  EoUowed  by  old-ostublisbed  soeietiea  is 
irecedeut  (or  such  preliminary  aiition  of  a  new 


appomted  secretary,  the  proviiiou 
my  own  ohoice,  the  treasurer  my  ov 
an  assumption  of  responsibility  a 
fanaible  if  it  had  occurred  in  tlia  re 
an  old  society,  but  i 

it  is  perfectly  clear  th'Lt  the  members  at  large 
realised  the  fact.  They  have  sent  in  their 
scriptions  to  the  nominated  treasurer,  and 
names  to  the  self-uomiiiated  seanitary  w 
neither  of  ua  elected  t 
»BJ^et;but 

~   iphatic  U 


e  port  of  the  members  ia 


)uld  bo. 
'■  Yorkihirei 


have  decided  t 
been  subjected  to  tl 
We  have  fixed  the 
ranged  the   electir 


"  diflionlty  seams  to  be  that  we 
iral  points  which  ought  to  have 
9  decision  of  a  general  meeting, 
lumber  of  th'i  council  and  or- 
of   ( 


icil    i 


ant  for  futur 


inolly? 


-ksUremiui  "  forgets  that  Uw 
general  meeting  will  have  full  power  to  sa^  that 
the  present  couucil  shall  terminate  its  period  ot 
olHca  at  any  civen  time  it  choose!.  The  meetiog 
nnKf  do  so  iu  fact,  for  ooe  thing  it  must  fix  is  the 
time  ot  the  year  when  the  annual  election  shall  take 
place.  No  uue  has  intimated  that  that  will  ba 
October  1  another  year.  Further,  the  mode  of 
election  of  the  preaont  council  and  its  numbers  are 
not  necessirily  proi:edonts  for  future  oounmls,  these 
points  will  ail  be  laid  down  in  the  by-laws  which 
Ihe  general  meeting  will  frame.  The  praeent 
oouncQ  therefora.  though  fully  constituted,  for  it  is 
elected  by  tbe  entire  aocisty,  is  in  these  particula™, 

siia,  length  of  office  '  '  '-■--■■—  --■  ■  ' 
necessarily  a  vreoedi 

But  why  have  a  Cuuucil  in  any  way  provisi 
Why  not  bold  a  general  mBetiiig,  Az  all  tl 
tail),  and  then  elect  a  council  formally  ?  Because 
il  ia  absolutely  uecesaary  tha>.  when  the  iteneral 
meeting  comes  together  it  should  find  (1)  ofSceri  to 
conduct  it,  (2)  a  clear  and  definite  plan  of  pro- 
cedure, (3]  a  well-considered  scheme  ot  proposed 
by-laws  tor  it  to  discuss.  The  airy  suggestion  that 
I  should  "call  a  geiierol  meeting  and  aattte  all 
these  details,"  irilliu'il  such  preUminary  prepara- 
tion, is  not  a  practical  one.  It  would  bavn  landed 
ns  iu  a  Ifiaxeii,  and  I  ahould  have  been  very  un- 
worthy af  the  confidence  which  I  have  found  <ras 
been  so  generally  placed  in  me  it  I  had  been  w .  i.s 
— '— — "  — f  such  absurdity.  The  m».« 
t^  meeting  will  have  to 
h   to  tax   its  utmost 

, . ^  _  prepared  for  it  with 

the  utmost  skill  aud  (oreOiought  possible ;  and  I 
can  assure  you,  Sir,  I  feel  the  weight  of  responsi- 
bility resting  on  me  with  regard  to  il  most  heivilj. 
My  only  reliance  is  on  the  couoideration  and  courtesy 
which  i  have  received  from  every  iiuarter  eo  far. 
aud  which  has  smoothed,  aud  I  am  (ore  will 
smooth,  every  difficulty. 


transact  trill  be  heavy  a: 
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;:u 


But  it  theH  preinntioiu  ore  to  be  mule,  who  is 
to  moke  them? — thePrDviiiioiisI  CommitlMi'  Tlut 
3s  tmpouiblB.  for  tbe  coramittcfl  in  too  scattered  to 
meet  tor  mnlacence,  imd  the  dst&ilg  ixe  too  oom- 
l^cated  to  be  aettled  b;  correapondeoce.  Mj-Hlf 
peraoiuUlj  ?  But  I  could  not  hope  to  draw  up  by 
myself  go  Rood  ■  icliems  of  by-lawa  u  &  committu 
or  oooncil  would,  contprUias!  ouuiy  man  of  tar 
gre»ter  knowleJae  aud  HrpBrience.  BoiidM,  what 
Buthoiit;  ahould  I  hare  to  nominate  oflloen 
and  fix  procedure?  And,  further,  I  should 
Imre  ptacMl  inj«el(  in  a  falsa  position.  Whan  the 
BBnenl  meeting  waj  held,  and  I  hud  my  by-laws 
before  it,  they  would  of  course  be  criticised  and 
lunended,  and  1  should  have  been,  one  man  by 
myself,  on  thn  deteuiive  the  whole  time.  It  is 
tfoile  possible  that  wLeu  the  meeting  n.w  the  posi 


faoo  I  waa  driven  to  occupy,  many  would,  merely 
bom  ooortety,  have  refrain^  from  the  full  criticism 
my  actual  proposata  dewrred. 

I  do  mit  think  either  that  it  would  have  been 
MeaiTed  without  objection  it  I  had  apfniiitad  a  few 
liersonal  friends  to  act  witb  me  in  Hning  the  pre- 
liminaries for  the  meeting.  There,  there lure, 
remains  but  one  sole  tesnurce — a  couiiod  elected  b^ 
the  aooiety.  Such  a  council  has  been  elected  :  it 
^m  arrange  for  the  mealing,  and  draft  a  scheme  of 
by-laws ;  a  scheme  I  feel  sure  which  will  atanil  in 
much  less  need  of  amnadmeat  or  ditcunion  than 
one  I  might  have  prepared  by  myself. 

If  a  couneQ  was  to  be  elected,  it  i<  obvious  that 
ths  proTlaioDal  conimittee  must  Sx  ita  number*  and 
the  mode  of  its  election.  1  am  not  eoacemed  to 
defend  the  method  adopted  on  theoretical  gmnndji : 
practically  it  was  the  fairest  and  beat  poesible.  To 
bave  issued  a  faouse-Iist  would  hare  been,  under 
preeent  circurngtaucea.  nimply  ia  have  nominated 
the  council.  To  have  iuu^  a  complete  list  of  all 
the  memben  would  have  been  an  impracticable 
<»une :  Iho  best  known  members,  irrespective  of 
their  ability  or  willingnees  actually  to  work  on  the 

able  acattetiug  of  votes  would  have  necetHitated  a 
■eoond,  or  perhaps  a.  third,  ballot.  There  are  yet 
other  and  stronger  objections  to  which  I  need  not 
allude.  The  mode  i^opt«d  of  a  redundant  hst 
camains  the  only  ponible  one,  and  I  think  the  voting 
in  the  two  elections— for  there  was  necessarily  a 
previous  earlier  election  within  the  provisional 
committee — conclusively  showa  that  the  men  elected 
do  raally  leprssent  the  actual  choice  of  the  society. 
It  ia  pertsctly  poaiible  that,  had  a  complete  list  been 
issned,  some  of  the  electe'I  would  not  have  had  that 
character,  for  in  such  random  voting  a  man  with  a 
compact  knot  of  frienda,  and  perhapa  no  other 
claim,  could  always  manage  to  get  himself  iu. 
The  election  could  not  hare  bean  conducted  at 
'■  Yorkshircmon 


election  could  nnt  bave  1 
ing  had  decided  upon 
meeting  could  not  have 


settled 


it  the  I 


e  of 


im.  These  decidi^d,  the 
_  ceeded  then  and  there  to 
«lect  a  council,  as  tliat  would  have  been  a  flagrant 
liraach  of  (aiCh  with  retard  to  the  absent  membeis. 
ainca  "  voting  by  post  "  is  a  tnudatneotal  principle 
of  the  society.  The  election  would,  therefore,  have 
liad  to  be  postponed,  and  an  unnecessary  delay 
oocaaioned.  Probably,  in  consequence,  we  should 
Lave  had  to  hold  Iho  );Gneral  meetings— one  before 
nod  one  after  the  election— iiiatead  of  mriking  one 
■uffice.  And,  after  all,  when  all  bad  been  done,  we 
■hoold  have  aimply  arrive{l  by  a  rougher  and  more 
circuitous  path  to  the  point  where  the  proposed 
general  meeting;  will  no  doubt  lead  us. 

One  other  point— the  nomination  of  ths  directors 
of  the  observing  Factious.  Ttiis  mny  be  considered 
na  GOnitituting  d  "  house  Utt"  for  the  approval  of 
tbe  society.  Clearly,  it  was  necessary  to  llrat  of  all 
ascertain  whetbar  u  man  was  willing  to  serve  before 
■ubmilting  his  name  tu  tlio  society.  It  would  have 
been  impoarible  to  have  subjected  these  departments 
to  a  free  election,  as  we  cuuld  do  in  the  case  of  the 
ordinary  members  of  council.  Theorotically.  there- 
fore, I  may  have  acted  iilCiii  ch-ti  in  uominatine 
thsm.  I'ractically.  I  expect  that  the  general 
opinion  will  be  th4t  I  took  Uc  only  pouihle  course, 
and  that  I  deetu-ve  mora  praise  for  enlisting  the 
services  of  the^o  gentlemen  than  censure  for  acting 
irregularly,  where,  from  the  nature  of  the  case, 
regularity  and  Tmi  tape  wero  not  passible.  Slill, 
it  the  general  nieuCiijg  tlliiiks  otliurwise,  it  will  be 
£ull  competent  tu  sj.y  so;  to  alter,  revanc,  or 
sanction  those  appointinonta,  nr  any  of  them,  aa  it 

which    may  at    present   attach    to    them    will  be 
cfTectually  removed. 

Jliy  I  aJao  ]Hii[it  nut  that  the  provisional  < 
mittee,  thoogb  not  an  clucteit  biiiy.  may  fairl 
aiiiflidered  areprwontativaouo  ^  It  U  ii'isigiiif 
neither  in  numbers  nor  in  character.  It  nuii 
titty  members,  uuu-Htlh  of  the  eodoty  to-day  ; 
fouit^  of  it  at  the  time  of  the  election.  At 
tim»,  not  many  wfwks  ago.  it  ir-'<  the  sor 
-  orely  it  is  hy per- criticism— it  ia  to  mistake  verbiajta 
for  iBility,  111  dis|iute  a  decision  of  such  a  body 
a  m>rd]y  temprirary  matter,  and  to  be  willing 
accept  Uie  dediion  ol  a  genenl   meeting  whidi 


members,  tot  all 
looiew. 
E.  'Walter  KauDder. 
Uyd°  House,  [Jlundi-road,  Bhickbeath. 
October  *. 


[^ai6?t4.]— He.  Paceeb,  in  your  issue  of  Sept.  19, 


cluster  5  Messier  was  wilfully  kept  out  of  a  nota 
that  appeared  in  Xutni-i:  on  Sept.  4.     It  would  have 

for  the  f  jct  that  your  correspondent,  "  F.R.A.S.," 
points  out  that  since  Mr.  Comroon  is  a  friend  of  the 
editor  of  Xittttyty  fair  play  was  impossible. 

I  wrote  the  note  which  has  furmshed  Mr.  Packer 
with  bis  grievance  whilst  eojoying  a  holiday  mure 
than  a  hundred  miles  from  London.  It  waa  pub- 
lished without  alteration  and  without  any  jiigglinir 
ot  the  facts.  1  waa  at  the  Royal  Astruuomical 
Society  whan  Mr.  Common  exhibited  bin  live  photo- 
graphs, but  did  not  particularly  observe  tbe  ators  in 
which  ha  liad  detected  variability.  When  Prof. 
Pickering's  note  appeared  in  .{•IruiiomiKhe  .\W/i- 
ricliltu.  Irecorded  his  observations,  with  those  of 
TSi.  Common,  iu  separate  paragraphs,  and  without 
at  all  attempting  to  mislead.  My  note,  with  little 
alteration,  sppearcd  in  the  EMOuan  Mi;cltuiic  a 
week  after  it  bad  been  published  in  Xaturt.  It  is 
evident,  therefore,  that  Mr.  Pttcker's  prior  observa- 
«  not  widely  known,  and,  in  ray  opinion,  he 
d  liave  written  direutly  to  the  editor  of  Xuturi 
and  have  stated  his  case,  before  making  assertiDns 
that  have  not  the  shadow  of  foundation  in  fact. 
That  "RR.A.S."  should  hove  supported  the 
assertions  is  not  surprising  to  one  who  is  acquainted 
with  his  prej udiiea  •_-.i —  = -n  .  o 


Another  F.R.A.S. 


[llHiS-i,]— O.v  Sept.  Ilth  the  transit  of  Sat.  \l. 

but  saw  it  about  twenty  miuutss  after.  The  sat', 
presented  a  dusky  appearance,  which  deepened  as 
It  advauced  to  the  centre  ot  the  disc,  aftsr  which  it 
gradually  grew  brighter,  pssaing  oS  the  limb  of  the 

Slanet  brightfir  than  its  primary  as  a  tiuy,  well- 
eQued  disc  on  to  the  dark  sky.  The  iiulruinent 
nsed  was  a  apeculum  of  SJin.  aperture,  which  I 
Uniahod  oJT  a  few  weeks  ago ;  power  about  I^U- 
"Tenebris"  asks  in  one  ot  his  letters,  WiU  a 
reflector  define  Jupiter  fairly  well ':  Considering 
the  great  south  declination  ot  the  planet,  ir  "  '- 
performance  good  enough  'i  I  have  hod  i 
opportunities  of  observing  him  during  iiii  late 
apparition,  and  have  often  used  power  of  3S0  with 
good  deflnition.  With  this  speculum  stopped  to 
;tiin.,  .  Boiitia  is  well  divided :  o  Cygni  la  well 
shown  with  ll^in.  ;  UJ  Hercuhs,  q  Cocouic  present 
no  ditficulty  with  full  aperture  on  good  nights,  and 
on  the  same  night  as  tbe  transit  maationed  it  elon- 

Stsd  ii"  Andromedcu  ;  power  used  i&a.     Will  re- 
ictora  perform  better  than  this ':    I  use  a  skeleton 
mounting,  a  perfect  plane,  and  see  that  the  adjust. 

ver^  eosjir  matter.  IE  the  reiloctor  did  not  answer, 
-'-  tuefliuiency  would  have  been  demonstrated  long 


ago. 

Hadleigh,  Suffolk. 


UBTBOB     BADIAZfXa. 

[31G8G.J— Souu  time  ago  I  intimated  in 
columns  my  l)elief  that  all  meteor  radiants  wc 
the  stationary  or  lung-enduting  ehiractar — th 
Uiat  they  continued  without  change  for  a  longer 
period  than  the  current  Iheorj'  accounts  for.  To 
show  the  evidence  id  favour  of  the  view  afforded 
by  Mr.  Denniiig's  late  Catalogue,  I  now  send  a 
complete  list  ol  the  positiona  noted  by  him  from 
It. A.  U'  to  H.A.  10'.  I  believe  that  any  other  ]U" 
would    alfurd    similar    (it    not    mora    conclusivo) 

It.A.  0'.  Onepoaitionat-I- j.l'on  Aug.  li  (prob- 
abir  connected  with  others  afterwards  noticM). 

It.A.  r.  Two  positions.  Una  at  -  .j'  on  Sept. 
1.5,  and  the  other  at  +  Hi'  on  Aug,  2o.  The  last  is 
[irobiblv  connected  with  a  posili  )ii  at  Sia'  +  CU% 
m  which  case  the  duration  oicuedi  throe  weeks. 

It.A.  -r.     Xo  position. 

U.A.  v.  Three  positions.  One  at  f  27*  on 
Aue.  7,  another  at  -^  3^'  on  July  Jj,  and  a  third  at 
f  V*'  on  July  8.  The  last  of  tliosa  Mr.  Denning 
treats  as  an  early  Perseid.  It  seems  rather  con- 
nected with  the  position  at  U' -t-^j',  Bud  others  to 
be  noted  hereafter. 

K.A.  4'.  Three  positions.  One  at  —  T  (prob 
ably  connected  with  that  at  \'  -  a')  on  Sept.  3: 
another  at  -r  JlTouAug.  7;  and  the  third  at  +  35' 
on  July  7. 

It  A.  0'.  Thirteen  positions.  Three  of  these  are 
at  *  10',  dates  July  31,  Aug.  ■>.),  nud  Sept.  ID, 
respectively.  Three  more  ore  situated  one  at  t  IU, 
and  the  other  two  at  ->-  I'i',  thedatcs  being  Aug.  LHJ, 
Aug.  'H,  and  Sept.  IS  respeotivalj- ;  one  position 
occurs  at  r  17°,  but  Mr,  Deniiiog  suspects  an 


of  about  -5' :  then  oocni  tbrae  poaitloni  at  +  U* 
( connected  with  those  at  S'  •-  W  and  4  '-f  33°  alrasif 
given),  dates  July  1 1,  Jnly  10,  and  Aug.  31 :  llMly, 
there  are  three  positions,  two  at  •  6T,  attd  on*  tl 
T  ■>*".  dates  July  16,  Ang.  31,  and  Nor.  12. 


R.A.  7°.  Nine  pi^tioii*.  Ooa  al  ■•■  Iff*,  aad  M 
t  -i-ll\  datMJulT  31.  Ang.  4,  and  Bept-B;  sM 
at  ■*■  3d-,  one  at  -t-  SQ',  and  two  at  -t-  37'.  dritf 
Julv  VI,  July  29,  July  2'J,  and  Ocst.  o ;  one  at  -  U* 
on  Sept. 'Jl ;  and  two  at  -i-  51°  and  +  u3*  l«spacU>rir 
on  July  17  and  Oct.  l-i. 

K.A.  S'.  Sevan  poBtions.  One  at  33*.  ons  st 
3o',  and  two  at  -I-  33  on  Ang.  7,  AaR.  11,  Ang.  14, 
and  Uot.  tt  Tespectivaly ;  cue  at  *  4Toii  Att^  H 
(connected  with  tbe  previous  poaftiov  at  T***!*, 
uiid  perhaps  with  labieiiaent  ouH  ^  tl'^-AT'oaa 
W+  W),  sud  two  at  -h  o'r  and 53° on  lalj  'Xt  iad 
Aug.  10. 

It.A.  0°.     Oueposition  at  -f-  31*  on  Aug.  4. 

Of  the  forty-four  podtions  thus  timimd,  oat 
one  can  be  set  down  as  Isolotsd,  and  with  bbA 
tbe  greater   number  the   oonneetioa  appMH  n- 

.    Ilfracombe,  Oct.  4.  W.  H.  S.  Xrack. 


BBII.t.IAirr  UBTBOB. 

T.l-LAsrai 


Jii 

lion  of  a  very  brilliant  meteor  about  . 

It  tint  appeared  from  a  point  about  Sf  nortb  of  th 
planet,  near  4  Capricomi,  and  fell  dowlytosii^ 
the  welt  at  an  angle  of  4a'  with  tlia  horiiOB.  It 
was  sensibly  larger  than  Jupiter,  and  whiter  ttn 
he  in  colour.  The  path  was  not  loogi  but  in 
luminous— altogether  it  was  an  exoeptic^a]  dsa  « 

In  letter SlOflj,  page  B2  ot  prwent Tolnmt, 'It 
should  be  7.1.5. 

Southampton,  OcL  4,  8.  i, 

LVNAB  QLACIATIOir  AlTD  MSTBOBtO 
DUSTPAZJ^. 

[3liaS.]-I  HAVE  to  thank  "  F.B.A.8."  ftr 
iBiuarks  in  31412,  and  as  the  question  ot  mstscric 
dustlall  I  Jind  intarast*  oHien  also,  beg  to  poU 
out  that  in  answer  to  ths  former  query  (29S11b 
number  VHn  page  3-iU),  I  wrote  in  nambei  13fl^ 
'■  I  do  not  think  that  meteoric  duat  would  faUb 
patches,  but  Bquslly  all  over  tbe  surface.  ItwoiU 
tend  to  accumulate  on  tbe  levels,  whence  giavili- 
tiou  could  not  remove  it,  and  hence  their  rdalia 
darkness.  But  on  the  mountains  and  aUiadiM 
and  dilTa  that  I  assume  are  composed  ot  mow,  I 
■oe  no  reason  why  avalanolies  should  not  laooisi 
DCCoaiooaUy,  and  hence  give  ui  the  whitsuw,* 
even  luillioucy.  at  all  such  places." 

I  cannot  see  how  or  why  it  should  fall  in  pattsna . 
The  iM  would.  I  presume,  be  very  slow,  yet  luS- 
cient  after  some  thousouds  of  years  to  darken  ^ 
surface  and  reduce  the  albedo  from  0-7H3  to  -IIA 

aio.SirW.Thc 


referred 
of  lliui.   ot  meteoric  dust  on  our   earth 
yean.    This  I  should  consider  obviously 
much  for  my  purpose  on  the  moon,  and  a] 
Din.  in  1I),()U0  years  would  be  ample. 

With  regard  to    the    brigbtncsa  of  Censaioi^ 
Euclides.  Parry,  and  other  portions  of  thesoA* 

'  *  '  '  vel,  and  whero  the  brilliauoy  could  alt 


>Mti 


,  vould  explosively  scat 
particles,  and  thus  form  a  cloud,  which  on  K 
unce  ii  the  "  uimbua  "  or  brilliantly  whits  paak 
At  page  311,  "  Neiaon's  Moon,"  he  says:  "AtQ 
is  a  great  U'  bright  spot,  seen  at  low  illiuni  nation  ti 
bd  a  level  plain,  surrouuded  hy  low  hillaoud  vaUnt. 
year  hur«  appeared  the  celebrated  while  clooa  of 
Cossini,  which  soon  after  disapiwiied." 

I  take  it  that  the  metoorio  duatfoU  is  not  hlSTJ 
enough  to  obliterate  tbe  raya.  Once  farmed,  ^ 
would  remain,  though  slowly  becoming  leaa  brilU^L 
and  it  is  welt  known  that  Uiey  ore  not  all  at  aq^ 
brichtnoBS. 

With  regard  to  pr-laiij,  •!  otectrical  teinsoa,  I 
cannot  see  why  it  should!  be  asaumed.  ThaM^ 
IricAl  disturbance  which  would  cause  tbe  formsiiM 
lit  a  ray  would,  I  presume,  be  exceedingly  rare.  ■! 
due  to  intvrnal  faulting  on  a  large  a^s.  IM 
faulting  on  a  gigantic  scale  must  ttiie  place  at  iM 
intervals,  there  tngiat  ample  and  admitted  eridMWL 
I  must  admit  that  it  looks  a  "large  order"  l> 
assume  that  tho  vast  littoral  mountain  rangMM 
such  as  the  Ajjenninos,  are  formed  who^ 


tC 

,'and 
f  the  large  ranges,  i 


argumenta  in  favanta 
-  mulstive.    I       ■-- 
ameJ  and  n 


Oct.  10,  lagO. 
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•AaiUj  tarder  miria,  and  mtb  <»iiDterp&rt& 
luM  Hds  ol  th*  rut  runparla  uoiuid  the  vailed 
pluoa.  LMk  &t  Mu-d  (Jriunm  and  tliB  Sinui 
Iridium  hlgUanda,  uid  thoie  around  Hare  Smrtliii, 
I  Wmot  aae  when  thar  pmctiuUy  diffar  bom  the 
nngca  ronad,  w,  BaiU;,  Schickaid,  Plato,  BssshI, 
and  ICsHisr.    Thsy  are  tml;  ramparta. 

Nor  can  I  aaa  why  wb  should  be  larprwod  nl 
Bioirtall  »jrnmiiUtmg  uound  the  ua  margiuB 
nadar  the  uaomed  couditiooi  of  lotr  maximam 
tompeiatuie   and    abience    of   atmoiphsre. 

■qoaoni  lapouT  meTitaUy  given  off  f mm  tlie  r 

•BrtacM  oonld  not  traTel  far  inland,  but  would  fall 
a>  MOW,  and  Hie  inowsd  bordsn  to  the  Itu^ial 

U  aM  thonght  quite  natonl  under  Hcarly  timilsr 


if  colour  ia  large 
rial  ranges.  It  the  great 
I«MI  lanflM  wo*  Mcaiioiiallr  dark,  or  distinctly 
eolonnd  Eaia  aod  Umh,  this  would  at  onoa  alter 
&■  oBMi  huttha  ahHDce  of  oohiaraitd  alaodailE- 
DMi,  whan  addad  to  Um  paaaliar  pootioni,  WKDu  ai 
atnnunt  td  aoma  walght  oa  taj  tide. 

A.  oilatoatad  aatnoomer  (not  £D^i4i),  who  v 
n*  doaa  sot  aowipt  tta  tbMiy,  writii  ma  that 
"tbaro  aar  raiT  poNiblj  be  aomathing  in  your 
idaaof  tha  lormatfon  olri^;  plains  and  flat-fluored 
cratanbfapiaoeai  of  lagMniag":  and  in  a  later 
lattaram,"!  hava  thmulLt  U  orer  a  cood  deal, 
sad  am  dbpowd  ta  admit  a  good  deal  of  your 
lafaan  Oasn.  I  think  we  moat  hare  recourse  to 
Withfag  af  tha  kind  in  vit  to  aa^Uia  the  gce»X 
dnmlar  nnaa  Uka  tha  ICua  Ciuium  and  the  Siuu; 
Irtihim,  not  to  mitnt^iw  any  otiurs,    7^i>  (^  vol- 

— lethaoiTNmitomeln 

Mimot  K^aot  luoh  a 


•tool  the  ftoadna'P 

iMriWiefofwirJ 
ChiMw  (HuMnl 
oi»T,"    S.F.C.K., 


N'oiT,    lujst  of  the  old  workers   wera  c 
with  t  RiTtain  mathod  of  working  which,  i 
prx»aa  of  [loli^hing,  would  tand  to  roll  bat 
od^d  zc>uo,  iind  a  prolongatioii  of  the  process  r 
alwnyj  ill  <i  "  crawding  together"  of  Iho 
central  fiii:ols  of  tha  |ulidiing  toot  eompural  with 
those  oeartr  the  margin.     This  is  due  to  tli 
caiity  of  the  surface  acted  upon,  and  bae  i 
the  effect  of  producing  a  cartain  Bmoust  nt 
rectiou "   tiwucds  the  parabcda:    but  it   -ia 
roUon  from  this  that  the  curre  is  regular 
proportinuB— in  fact,     tha    leault    ia    gBaerslly  to 
unduly  deepen  the  centra.     I  hare  seen  this  often 
in  specula  1  bavs  tested,  and  it  is  in  aTOldiug  thif 
and  keepiiij:  a  true  tulance  that  the  skill  ol  the 
optician  is  Hverely  taxed. 

Xow,  wi  have  no  erideace,  that  I  am  aware  of, 
thnt  Mr.  X.'s  ISin.  and  ^io.  mirrors  were  ^perfect 
aa  they  coull  he  made  now  under  the  more  ticiautiSc 
and  iiwiTchicig  methods  of  testing  we  now  adopt,  for 
the  old  sv3tem  of  teating  by  diaphragots  in  the 
tolesoopQ  is  based  OD  an  altogether  laulty  principle 
compared  with  the  Wassail  method  of  tuting  by 
xoiuU  raeoBuremaBt  at  tba  Mtttra  of  cnmture. 

As  rqjBTdi  tha  littar  br  wj  rwpaatad  patron 
"  Bramle;."  I  may  peibapa  be  allawid  to  ay  that 
he  is  quite  Hatislleil  with  the  perbmaaoe  in  good 
air  of  his  With  13^  and  the  two  12}  uim>ra  I 
have  Knrkeil  tMhim,  but  that  he  frequeutlr  iails  to 
obtain  good  daflnltioD  owing  to  his  unfortunate 
[Kisition.  whichthoughintheciiintry  iaina  vdlAy  at 
Iho  baaa  of  (be  slope  of  the  "Hog'a  Back,"ahill^  ' 
rauga  in  an  adjaiuing  county.  I  suppneo  iimlp' 
luch  circuiuitaaces  ona  muat  frequently  espai 
itmospherio  distorbaaee,  for  the  oold  air  mustolte 
lesceuii  into  the  ifaHaf-  aad  nlz  with  the  warmi 
ail  to  ha  (oond  there.    Of  a *      . 


of  mamuT  to  the  meltiag 
U.n  im  wa*  tha  pub.,  cunous  approxii 
—  p:BiimJ,M6.W.g.UL  pentagon  £.  SOI 
«ry  SdMica,  "Astro-    t^B  puUishsd, 
,   .  „     Ji>.     But  fnn  what  -»'--.■' 

iwuuea  roe,  the  tlwDly  seems  to  be  gaining  groi 
as  it  becomea  better  undentood. 

A  Dotabia  feature  in  the  eaee  is  the  divei^ence 
flf  vlawi:  what  one  oonsiders  a  fatal  objectior 

■art  ciiiM  I  find  the  theory  lb  not  undentood  frot 
sod  to  end — paidj  my  faiilt,  X  fear — in  not  layiug 
It  out  mora  dearly.     One  "F.lt.A.S.,"  bowevr- 
'    k  I  na,  graip  it  as  a  whole,  and  ha  axepi'  it. 
■{ ,.  ,..  g    J    p^j 


[3I6S9.]— Winirefereuce  to  the  theory  that  the 
■OOa's  surface  ia  oovered  with  ii-e  and  anuw,  I  hare 
llwuB  DOticad  that  when  J  obanrve  the  moon  at  or 
l^nj  full,  with  a  tow-power  nyepieoe.  Uie  impres- 
iok  (vodnoed  is  that  of  having  a  thin  itreaiu  of 
MaBie»-eohimbataDee  injected  right  into  the  back 
ritha  na.  laUua  likely  to  be  caused  by  tha  "  culj 
—  ■■  —  idly  the  moon,  or  by  the  fprobuble) 
" " — ' 'e  twigs  in  the  strong 

Cao  my  fellow-readen  tell  me  anything  about  the 
■MdMfuldiseaveryinlensea,  said  to  have  been  mads 
^n  Amoiean,  who  died  iataly  1'  He  claimed  to  have 
Ma  able  to  oseall  the  direct  rays,  and  none  of  the 
menant  (whatevar  that  may  mean).  Thuv  is 
Mlto  baatQreenwich,  andat  the  Lick  Obserratocy, 
HMDDtMa  made  by  him.     This  story  baa  been  Rniu;; 

towidiof  tha  daily  papers,  headed  -'A  Oruat 
loScJanoe." 
I  tnlly  wonder  at  "  Yorkshireman's  "  grumble 
(Ute  ai6i5)  about  tha  election  of  the  B.A.S. 
Maiil  Doea  he  think  he  could  suggest  a  DiLira 
NffMsatative  board  V  For  my  part,  I  (elt  soiry  to 
|H  ny  pea  thnngh  any  iuudbs. 
OLaagow.  J.  "W. 

THB  SKFLBOTINa  TELSSOOFB. 
[31690.]— 1  TmrruBE  to  think  that  "Tenebria" 
Um  to  make  too  much  of  the  fact  that  the  late 
b.  Kamyth  ii  suppoaed  to  have  "  never  made  any 
■wnsatwant  with  any  friend"  to  use  his  reflectors, 
iDow  tha  late  Mr.  H.  was  a  clever  eugineer;  but 
In  tilant  does  not  necesaariiy  give  the  aptitude  to 
Hkaagoodoc  ^operly-DOrrected  optical  surf  SCO. 
Ikaow  that  he  was  of  ^reat  assistance  to  the  late 
Ir,  TjtTtW  in  dengmng  and  making  speeulu- 
pmding  mafhlnsfj,  wid  that  a  good  deal  of  thought 
nsbronght  to  bear  upon  this  important  matter. 
[  ba««  Madiad  very  many  booki  and  articlea  on  the 
■hject  □(  apacsla-makug,  from  Uudge's  proceae 
knsu  wards ;  bat  if  anyone  can  poiut  out  to  me 
Aars  I  COB  Bud  any  deecriptioD  of  the  lata  Mr. 
Bs^yth's  method  of  woAing  (it  different  frum 
Lusall'a),  I  gfaaD  fad  obliged.  I 


HOW  TO  D^AWTmraAODRa. 

[31G91.i-I_*VBDt.awan;.fh»t  the  fulloni 


....       ..  »uotato  my 

iCathedral"  as  explaining  the  diaper- work 
10  pulpil.     '■    ■  ' 


t  of  t. 


aall, 


force  of   the   blow   .. . 

electro- magnet  vrere  largo  and   cumbsrsome,  and 

the  battery  apoH-orful  one. 

Another  arrangemi^nt  would  be  to  use  a  "  solen- 
oid "  with  a  bar  iDtgnet  sliding  up  and  down 
inside  it.  This  magjiiet  has  a  brass  rod  screwed 
Into  the  lowor  end.  which  rod  carriea  at  bottom  a 
leather  button  to  depress  the  key.    The  magnet 


>e  key  would  of  course  be  instantly  foliMd 
e  solenoids  are  unfortunately,  even  OOM 
.  the  eleofro-nagnets,  and  would  have 
god  in  tieru  tu  gat  room  tor  them  The 
),  would  havB  to  be  a  large  ouo  for  sach 

Other  arraqgemants  will  readily  suggest  tham- 


ttKt  little  pOHW  01 

way  fa  to  usJ  "•- 
action,  and 
Bishop's  orgi 


ic  part  to  regtdUaUe 
1  (he  action  TtaeU.  lu 
merely  open 
it  ^  to  the 


tliui  the  siiizla  coincidence 
heptagon  anil  the  height  of 
of  a  teinsjcii,  wliichTJe  Mc 


I  between  the  sid 

the  constituent  tr 

irgan  said  differ  f>\ 

cna  rale  of  half-penny  in  the  7>i 

ily  one  coinddeace,  and  here  ;i[ 

1  tlieir  constituent  triangles  of  t<! 
al  ornaments,  and  windoHre,  oi^l 
natural  floiveia,  too,  which  pir<>' 


beauty. 

Taking  tha   baas  of   that  triangle  tor  di 
divide  it  into  13  by  the  well-known  easy  method  for 
Then   II  of  these  parti  will  he  the 
icribed 


■  the!  height 


iinr  number.    Then   II  of  these  parti 
radius  of  Clie  pentagon,  i.e..  of  the  d 
circle,  and  niie  of  the  iuscribod  one.  c 
of  the  root  of  which  13  is  the  base,  211  the  hei^li 
the  pentagon,  and  21  its  width  across  the  ihnulilers 
as  we  may  call  it— very  nearly.    Therefore,  which- 
aver  dimenaions  happens  from  circumstances  to  In 
the    datum,   it  a  easy  to    divide    the  epsce   int< 
pentagons,  or  to  build  one  up.     Thus,  suppose  you 
have  a  lixed  iieight  to  divide  into  horizont&l  br  ~ '' ' 
of  pentagoiiB  touching  at  thoir  shouldoti,  divid< 
hdght  of  the  band  into  1!U,  and  draw  a  hoH^outal 
line  all  alonf  at  the  distance  of  nine  from  I 
bottom:  thstis  the  line  of  centres,  and  therFidiiie 
each   psntngiiQ  is  the  upper  part  of  tha  £"  lii 
Then  diviile  ttie  band  by  verticals  10!  apart,  n-li' 
will  pass  alternately  through  the  centree  nnd  ( 
"boulden.   and   circlea  struck   with  the   13  rnd 
from  the  lopi  of  the  central  vorticals  will  ciil  1 
ithsra  at  tliit  shoulder*,  and  the  lower  coiut^r^  t 
■\  from  the  bottom  of  each  central  vartical.    Xi^ 
li   the  errora  in  a  dniwing  of  any  probable  s 
iiceed  the  Ihicknees  of  a  pencil  mark.     Takui^ 
:xact]y  for  the  datum,  the  errors  of  tha  other  to 
'     -  ■O0-Joo(  it  to -OOIU,  which  are  qu 


coptibl 


lot  know  how  to-dividea 
i  B  into  N  parts,  I  add  it.     Draw  an 
making  any  moderate  angle  with  AB 
at  A,  and  gttijaout  with  compasses  On  itiidivisioot 
lear     the    required    Ones    ai    you  can  gueai, 

mark  them  1.  '2.  3 N  ;  join  X  B, 

ood  draw  lines  parallel  to  it  through  all  th  e  other 
"ivisions.     Tliey  will  evidently  divide  AB  into  i, 

St.  AJbuu's,  0:t.  o.  Srimthorpe. 

FIANO  FLAT.BO  BY  BLBCTSICIT7. 

[Hl(/jj.]— iLEFEnaiso  to  letter  (or  rather  (|uery) 

Ko.  7-i4(il.  iind  Mr.  l\  C.   AUsoji's  reply,    1  may 

-Laps   help  "A,  J.''    if  he  is  thinking  of  cou- 

istruotio^  inch  an  apparatus.    Very  many  yean 

ago   (before  nven  llisbop  took  out  his  patent).  I 

'       ■    ■  ......  g  thing:  but  the 

dithculty  and  expense  of  getting  my  ideas  earned 
into  eHi.'ct  (the  usual  fate  of  umateun)  causmi  mo 
to  abandon  the  project.  Miue,  however,  was  for 
on  organ,  and  not  lur  a  piano. 


ttirkors  and  L 

pressure)  l>eiu|'  looiiitunad  hj  a  foot-blower. 

:his  instnijnenl  the  perforated  paper  regolate*  Ibo 
admissioa    of    the  ^rind  to    the  ^' puffs.'*     It  is 
necessarily  complicated  and  azpenslve. 
2fy.  euggeotioD  would  ba  this ;   Let  there  be  a 
iiat>iiu{.(airHlH  «a 
-jitletftWatadded 
would  Btrika  aeary  at 

as  if  the  wkola  tuiie  bl. , 

Ordinaril*,  howava^.tt*  jim    waidd   Juat    aiu 
{laterally)  tha  '•-"-'"*"''-.  *r  aa  BOtaa  would  be 

'i.    Then,  by  msani  (rf  the  daetoo-mkgMta, 

uired  toil  or  taila  is  slightly  dra<m  aside,  lo 

Eiiis  catch  in  and  lift  it— aspTingretaming 
,ca,  and  striking  the  blow  on  the  wire  or 
St,    it   preferred,    instead    ol   a   revolvii^c 


a  mechomoal  piaiio. 
•11  over,  BO  that  it 


luiiii,  II  ici:iiiiuu>Liijg  bar  Ou  Mr.  \V'ei.u..u 
ould  be  employed,  ss  described  some  time 


the  End 


iprings  pi 


moke-and- 


jig   out  the  details  of  t 

ion  for  the  electro-magnats,  it  will  re- 
lire  care  to  avoid  cutting  oil  the  currents  from, 
y,  a  boat  note  whon  making  the  connection  for  a 
ite  nearer  the  hitiory,  assuming  that  to  be  led  ia 
.  the  treble  eud. 

I  think  the  beat  war  Is  to  tiave  a  bent  lever  whoae 
nose"  enters  the  holiisin  (he  "tune  bond,"  and 
hosD"tail"  is  mule  to  push  apirt  two  light 
tact  with  each  other.     Tha 

tch  aide,  which  stmU  are  in  c^miiecCion  with  tha 
ro  ends  of  the  coil  ot  the  electro -magnst,  to  which 
belongs.  When,  thi>nf ore,  the  tail  puahe*  apart 
i>  two  Bpriugs,  its  studa  form  conneotiani  with 
lom.  and  divert  the  current  to  the  eleclro-tnagnet, 
le  current  being  supposed  to  be  constantly  flowing 
irou|;b  all  (.lie  pairs  of  apriogi  belonging  to  the 
lay)  al  notes.     In  this  arrangement  the  electro- 

but  I  suppose  they  could  be  arranged  "in  iMrallel," 


ipposp 

inl  notee  hod  to  bi 
fear  the  E.M.'a  whicl 


w  this  w 


sounded  simultaDeously.     I 


lied  the 


the  cuneut. 


aps  Mr.  AUsop  uould  clear  up  this  pumt, 
luld  answer  it  would  he  belter  than  the  fu: 
saving  the  battery  from  supplying  a 
.   __, =-_..„  i^tly. 


In  conclusion,  let       .      . 
ittompt  the  job  unless  he  can  do  the  work 


the  work  □imBvu, 
idles)    worry  and 


1  involve    himielt    i 
dilBculty,  icilh  "  f.iijlil/iil  bill  al 


THE   BOTNTON    8ICT0LB    SAIZ.WAT. 

[^31093,]— PKOi'Lt:  over  here  are  mutdi  Intermted 


UailiTi 


Bicycle 
if  the 


idorable  B[u;fulr.'i->a  al  to  the  sucd 

Boyuton  Bicycle  lljil>r:iy.     Eiperimenti 

warrant  the  inveut'.^r  in  develjpiug  hu  pian  ana 

giving  it  a  practical  tuat.     Lately  a  trial  trip  was 

~iade  with  a  new  machine  at  Biigliton  Beach,  which 

roved  a  very  Bucceasf  ul  one,  Hud  Ibo  speed  attained 

OS  tar  ahead  of  anything  thua  far  brought  into 

ractioal    operation.      The    patunt   consists    ol    a 

comolive  propelled  1^  steam,  run   oa   a   single 

lil.      The    locomotive    haa    but    one    wheel    for 

driving   and   two  others   to   support  the  tender. 

""  a  lucomotiva  and  cm  ore  balimced  by  wheals 

irhead,  which   run    along   a   beam   erected  tor 

I    purpose.     It    wei^ha    Hvo    tons,    has    one 

rer,  and  ia  said  to  be  capable  of  a  traction  of  Sve 


XNOUBH  taaOAXnO  and  WOBLU  of  SOIBNOB:   Ho.  1 133 


Oct.  in    'R'in 


^^ 

m 

■iSff^E 

tOBM,  which  ooulJ  1m  incraueJ  to  nine  tong.  Ths 
canuge  wu  >  double- decker  weighing  tire  bini, 
and  wpable  of  canring  1K0  painngen.  Tho  toul 
lued  tor  the  triul  belonffi  to  tho  compuij',  iind  ii 
]^  mile  in   length.    Ths  gtart  wu  made  without 


which  cots™  three-  ,  .       _    .  _. 

mile,  from  Ctmej  lahuid  CiceV  to  ths  Baulavan), 
WW  Dutle  ill  ii  seconds,  ttie  time  beiux  tnksn  b; 
four  of  Urx  gentlciDDn  in  the  party,  all  of  whom 
were  Keptii:iii  u  to  the  rcault  of  ths  ciperimoDt.   A 

Mcood  juuruey  to  Coupy  Inluid  the  straight  mile  nf 
the  diitauca  wu  ooiniilcted  in  31  ■eoinde.  The 
mgine  nud  car  rail  amoathlr  enough  over  ths  aogW 
ttwk.  Oen.  Wingate,  one 'of  tho  porty  proaent  at 
the  teat,  waa  of  the  opinion  that  the  bicycle  eugine 


The  Jotnti  were  then  ci 
baarinft  upon  which  to  m 


perfect  ufetv.   and   the  otherit  in  tlie  party  wei 
_i ..  __  ^j-jj  ^  sijfprijod  at  the  result  of  the  oj 


perimeuta.     Doynton  has  coiiBulted  ,   _  . 

and  other  railroad  maiiiiati'i  iiitcretted  in  uiir  ele- 
vat*d  ayatema,  and  tho  inventor  ia  conli'leiit  that 
era  Long  the  preenit  lyatem  of  tranniiortBtiou 


New  Vurk,  f 


J,    TOIUIMT. 


ASTBOKOaiCAL   OB9EBVATOST. 

raifi!)!.]  — Yora    eorr.i'pondflul,     "  W.  S.   1 
(ai.iTi),    and    a    previuim    tfi.iteiipondoiit.    iu' 
■ugge^tiona    as    to    an     tfliiH-^it    and    eninomi.  __ 
obiserTatory  fir  an  SJin.  retl-i:t.ir,  and  ua  I  have 
recently  myself  coiintruclcd  i-iirJi  a  hnure,  I  otler 
the  few  following  rvmorbs  iii  cai>o  you  might  tliiiik 


Mfhorinn  was  obnlrurlorl  n 
-'    -    laeiitiently,  I  had  to  i 


..      .     I  r.httitio.i  ei>ht  4in.  ..  . 
pieces  o(  ypllnw  pine   lOtt.   l.Mii;  cai:h.     1  set 
upon  tliB  gniiinil  a  reRiilar  uctagon,  anrl  at  eocli  of 
" '  ■■-  -  i  truiich   I.'  ■ 


high,  in  cement.     III  the  iTiitrc  -f  th.!  octagon  I 
dug  out  a  Iritich  I  ft.   x   'Ift.  and  "lit.  doop.  ai  ' 
filled  thii  with  good  concrete.    Uimu  lliiii  a  colun 
of  briekwoib  -j:iin.  Sfjunrc  and  tlft.  high  was  bu: 
In  cement,  nml  was  cappMl  hv  n  ■Jin,  "tons  pavii 
slab,  set  aa  truly  Inn-I  as  CiiiiHJdfrablii  niiini  could 
make  it.     I  cut  ninrliiws  in  each  uf  the  eight  4iii. 
4in.  posta  (ift.  fnim  their  bottoms,  and  inorliivd  tin 
in  pairs  with  Llin.  >    Uin.  jojats  at  fuch  ilj^tinoea 
i^art  MB  wnnld  enable  Uiem  (o  stand  upon  Iheii 
Dui.  squuv  brick  pilhin.    The  two  pairs  of  iniddli 
ones  would  be,  of  courae,  16ft.  apart  fmm  outside 
to  ootlide,  and  the  two  outside  ones  94in.  apart 


nner  as  to  form  a  proper 
lil  the  floor-bonrdi,  but  at 
I  aa  to  leave  a  space  of  :^iii.  clear  all 
ral  leleacope  column.  The -tin.  x 
then  croai-atayed  diaj^noUy,  and 
it  :<ia,    X    4in.  atufF  liied  to  them, 

ually  galvanised  iron  sheeting  was 

to  bs  nailed.      Floor  boarda  were  then  laid,  itill 
...  juiid  ths  centre  column,  and  a 

short  fliRbt  of  staira  was  run  np  at  the  north  side 
of  the  telescope.  In  passing.  I  would  mention  that 
with  a  retiactor  the  least  inconvenient  side  for  the 
staircase  would  probably  lie  thu  south  sidu.  The 
tops  of  tlie  e'lrht  pjgL^  wire  then  planed  oH  level 
with  eiich  other,  and  leogthi  of  the  llin.  X  llin. 
joists  were  mitred  from  one  to  tbo  other  and  Hied 
I,   forming  a  level  oolajinn  '■lin.  wide. 


«^.« 


nthei 


und  coluD 


3  the  hdribed  circlo,  a 


tho  atone  paviiig  stab.  I  then  took  a  length  of  sUla 
batten,  tin.  by  ^Jin.,  which  I  had  at  hand,  and 
UHiiig  the  round  inni  colnmii  of  the  teletcope  as  a 
cantiii,  I  aHcectaiiicd  by  experiment  what  point  in 
this  radiui  bar  wonld  dewmhe  a  circle  upon  the 
!)in.  wills  octagon,  which  would  an  nearly  us 
poHsiUo  fnll  eiitirelr  upon  it.  I  found  n  point  at 
which  a  circle  c:>uld  )<e  dsacribed,  whicli  left  the 
octagon  oiilv  for  a  very  trilling  extant  at  tlm  inner 
angles.  I  then  l<ored  a  liole  in  the  railius  bar  of 
ths  sixa  of  an  ordinary  lead  pencil,  and  csrufiiltir 
Bcriljed  tlie  circle  iiimn  tho  octagon.    I 

drillnl  counteraunk   holes   ...   _,    _ 

IuukUis  of  a  m'xa  to  suit  ttw  incli  screws  I  had,  and 
then  BirewB,!  the  iron  n-U  in  Ih^ir  idawa. 
I  iieit  cut  lengths  of  llnor  boarda,  which  I  mitre<l  wi 
us  to  form  an  nctiigoii  iilenticHl  with  tliat  fixeil  ^l 
tho  tiip  of  tho  pos'a.  Tlio  mitreil  joint.  I  uiiltutl  hv 
simidy  renewing  over  cneU  joint  n  l;'>iu.  leiiirth  nt 
Hour  board  and  ii>ing  ten  lerows  ti  eiieh  joint. 
This  formed  a  tuirlv  riifid  octagon.  Having  laid  it 
upon  the  otlier  with  cTuctjtude,  I  dcacrilied  upon  it 
a  circle  aimilar  to  thitdeacrilied  upon  tho  other,  and 
at  a  (Kiint  about  ISiii.  tii  tb'i  right  of  each  joint, 
cut  slots  -lin.  Ions  by  lin.  wide,  in  the  renin  of 
wliieh  was  tlicii  vi^jble  tlis  iron  rml  wbii*  had  been 
lixed  to  tho  utlicr  iiutiigoii.  f)ii  each  side  of  every 
slut,  and  pirrillel  to  tta  length,  was  then  firmlr 
screwed  a  M<icJr  of  wooil  ain.  tliick,  3in.  dee|i.  and 
■lin.  lung.  In  a  line  with  the  centre  of  each  slot, 
and  -i  jiii.  from  the  bottom  nt  the  njiper  octsgon.  I 
bireila  j| in.  bole  through  the  two  blocks  parallel 
with  ths  octagon  nnd  in  a  line  with  a  tadiua  of  tbo 
dn^le.  I  then  cut. J Un.  lengths  of  {in.  iron  gas  barrel, 
and  having  procured  eiglil  eail-iron  grooved  Jin. 
wide  wheels  of  tiin.  diameter  and  with  a  Jin.  hole 
in  t)ie  centre  of  each,  I  plaoeil  thorn  between  tlie 
blocks  and  thnragh  the  slots  in  the  upper  octagon, 


and  inserted  tho  liron  barrel  lengths  to  fom  thai 
axles.  iSj  upper  octagon  wa«  tharetore  raisedlf 
ths  wheels  lin.  above  the  lowai  one  and  revoliM 
with  the  greatest  easi^  npm  the  round  iron  ring.  1 
then  proceeded  to  ccnslmct  the  ronf.  Fur  this 
iiupose  I  procurod  a  quuitity  of  slate  battna 
-  -  ""-  -'-'  Having  derided  tj  build  tbt 
i>  of  wliat  I  think  thwr  call  a 


the  ^ wo  po 
mo<M  one 
uiitrmy  eye 


l^ln.  dnol. 

roof  after  the  Qgur.     _      

'  ipped    rm^    when    applied   to    a     green-home. 

Tbitrarily   fixed    iitHin    an    angle    at   wlodi 

*— ■    portions  of    tho  roof    should    meet,  bf 

~h  of  the  batten  upon  the  othi' 

catinfied  with  the  appearauM  ot 

the  angU.     Having  uiice  derided  upnt^  one.  I  flimly 

'  one  piece  upon  the  other  witlinut  haliioi 

,      id  sawed  off  the  projectiug  cnmen.    I  tils' 

screwed  up  11  other  h^im,  which  were  7ft.  Gin,  loDtl 

the  bottom  to  the  bip,  and  aboat  4(t.  from  tb>* 

•  the  riilge.     In  ordrrto  provide  fur  the  shsttsl 

ded  not  to  allow  the  roof  bars  to  meet  at  ■ 

l1  pinnacle,  but  to  form  a  ridge  tur  'Jit.  loni;. 

iting  of  a  piece  of  tloor  board  with  a  Sin.  sqnir* 

cin  mortised  ntcaeJi  endot  it.    Sarey  oftlX 

lara  mot,  theretoro.  iit  each  of  the-o  pinnacled 

which,  tor  a  purpose  gireiiGutlyappaarine,  was  kepi 

nin.  below  tbe  tnp  ot  the  riilge  bir  iti<e)f.    nwrd*- 

C  bar,  vi/,,  the  liitli  ouc,  was  Bicil  <in  on*  side  i>l 

ridge  liar  to  its  centre,  and  1  Jin.  b-low  it«  npfei 

e.    On  the  cijipnute  hide  to  the  I'l-ii  roof  » 

t  referred  to,  uiid  n-rewed  to  Ilio  inner  sideioi 

two  Uin.  Bi[uurB  pinnacles,  and  on  a  level  wi* 

the  upper  edgeof  tlicrid,!0  bar,  wt^mtwiinrrongrso' 

'    ra.  lin.  X  4in.,  iuitn>il  to  the  iuigte!i  of  the  othsl 

it  1nrH,  but  ]ia*ing  the  aiijier  and  lower  unrtiaaa 

in  tlie  same  lino.    Tlins  were  tixed  jtaraUel  iritla 

•i  another,  and,  of  r-iurse,  2ft.  ii'mrt.    Haiii0 

:n  flxud  level  witli  the  upper  •iirfaca  (if  the  lidM 

r,  they  would,  i.t  .-mrse,  proicct  Uin.  btnendlM 

lerol  aurfjie  '.f  Ihi^  ronf,  an.]  form  a  tuitabta 

opening,  over  whi'-h  a  Khutter  eoidd  bv  lilted.   Tb* 

~   ifbars  wcretlxcillo  thu  ridg(>]iintuLi:!t,'«hjamid* 

art  each,  and  to  the  UTijieT  octagon  by  anMMT 

single  screw.    I  lh>n  Htted  lioriiiontal  iiiecM  betwM 

eacli  root  trir,  juHt  at  the  hip,  which  aarnd  ft* 

SiurpoM  ot  iwulatinR  tlidr  diat«ui-ei  upirt.  aslll 
nrming  a  bip  ridgi-,  over  which  ti  stretch  tk* 
Willesdvn  cauv:i>>,  nhivh  I  eventuilly  »««].  I,(l 
course,  did  not  Ci>ulinue  this  rugubilmg  hon'anW 
bar  through  tlio  olBarving  space,  lut  1  snppoilil 
the  two  lin.  \  lin.  root  burs  on  ea<'li  side  if  a 
diagonal  strut.  I  next  bought  n  roll  ot  wire  Da- 
ting uUin.  high  and  Uin.  mesh.  I  wound  a  lenethif 
.nd  tlie  h.ittuin  of  the  nn>f,  coiiiiuenciiiittt 


leside  of  the  obwrving  a)>crliir 


off  the  length  when  I  came  btck  t»  tl 
then   pinned  the  wire  netting  by  il 


'iiing  it,  CO 


shutter.,  I 
roof  'bars  were  screwed,  and  "without  atta 
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ta  talu  in  tha  fulnew  which  eiintad  at  tha 
tfftr  sdge  of  tha  wire  na.ttiug,  owius  to  tha 
JKnailsg  octagonal  aection  of  the  roof,  I  atrouied 
Itw  oattiDg  npvaida  at  each  roof  bar  and  pmoad 
it  Omk.  This  left  a  oonnderabla  fulneis  in 
■A  Hction,  and  I  wu  surprised  at  the 
utMalAttunedintakioKthiitulDonnp.  Isiraply 
fit  tha  handle  of  a  bindawl  in  each  Baccesain  loop 
~'       ~~'  "   "  '  ■    The  remit  was  maeioal. 


^  Alio*  mobea  rex 
k  U  mbca  was  prw 
W  Utldag  3m.  betn-i 

W    poMd  oa  •  aecond  I 


aelva 


t  the  hip. 
thatopofthafl«ti 
and  hf  havinR  allot 
I  waa  able  to  strain 

„ -— .   — lisfarfory  manner.     ' 

DMf  hui  at  the  top  fallioi;  so  dose  ti'gelher,  a  tl 


mA  d^t 


a  filed,   the  roof,"ihoi  „      ...... 

t  materials,  was  incrediblj  abong,  _. 
— >ui  mu,  that  the  ridj^  would  support  mr 
lAol*  weight.  I  than  procured  a  quantity  of 
TOleiden  caoTaa,  and  prooeoded  to  nail  it  to  the 
not  tan  in  the  follnwing  manner.  I  forgot  its 
outwidth.  but  it  wu  somethiof;  like  jlin.  This 
miabout  12iri.  over  tha  width  neceuair  to  over 
tt*  widest  part  batweea  the  roof  bars.  I  theretnre 
took  the  left-hand  coroer  of  the  canvas  and  nailed 
it  to  Iha  first  shutter  root  bxr  with  )iTi.  capper 
edgo  down 


I,  and  strained  it  bj 
tha  mat  bar.  anil  cut  off  . 
hdow  the  upper  octagnn.    I  then 


igth  r, 


0  that  i1 


inedth 


wrinktaa.  tacked  i  ^  _  ..„.  , 

«t  it  off.  The  piece  cut  off,  upon  being  reTerswl, 
was  tacked  along  its  sdvage  to  the  second  root  bir 
td  itnined  to  the  third.  Then  a  fnwh  length  was 
takaabvin  the  roll,  and  the  same  course  pursueit. 
Bf  tldi  maans  the  whole  root  was  covered,  leaving 
tMobMTTing  aperture  pmjecting  Itin.  beyond  tliu 
SDibea  of  the  roof.  To  cover  this  apeHure,  1  made 
two  ligU  bsmes  of  the  slate  battens.  Oue  covered 
tbapntion  of  the  opening  up  to  the  hip  and  tha 
otbs  tha  Temainder.  The  top  one  overlipped  the 
la««r  on*.  The  root  when  finished  ia  eaailv  ro- 
nlnd  wiUk  oiu  band.  To  avoid  the  possibility  of 
it  bdne  blown  off,  two  ropes  fall  from  the  ridgu 
bw.  MM,  being  furnished  with  loops,  are  attAcheil 
to  hmki  driTau  into  the  telescope  brick  column. 
nae,  on  prooeading  to  uie  the  telencopc,  are 
hacked  to  one  of  tha  roof  bars.  The  outiiide 
eflhahoiuawaa  covered  with  oorrngated^vanised 
g  bi  lOtt.  IsDgthi,  and  tha  inside  of  the 


This  house  has  novr  stood  twelve  months,  and  has 
answered  m;  purpose  entirely.  Owing  to  the 
aperture  between  the  two  octagon  plates  the  ven- 
tilation ia  good,  and  Uie  temperature  about  that  of 
the  outside  air.  But  tha  telescope  is  preserved  from 
wet,    and   tlic   observer  from  wind.    I  am  vei; 

and  do  not  sug^iest  that  the  housa  could  not  be 
improved  upnn.  But  it  has  beeu  built  and  designed, 

the  unaided  hands  of  an  amateur,  and  tbssa  remarks 
are  only  sent  a;  a  coutributioa  to  the  discussiaa  of 

photographs— one  of  the  house  with  tha  roof-bars 
filed,  and  thn  oilier  the  house  cauvai>  covered. 
Norwood,  S.K.  John  Boll. 

THE  BLECTBIC  LiaHTINQ  OF  TBAINS. 


The  Great  Xnrthem  have  made  some  cjperiiDOiits, 
and  it  is  used.  I  believe,  on  all  the  Brighton  ex- 
prasacs:  but  over  here  it  ia  dropped  in  some  places 
iiuite  as  fast  aa  it  ia  taken  up  in  others.  Xliua. 
f,)r  instance,  ill.  Leoiionl,  the  superintendent  of 
the  tolegrapha  on  the  Clieaajicake  and  Ohio  Itiiilway 
(one  nf  the  most  important  hero),  says,  in  a  paper 
on  "  F.lectiic  Lightiiit;  in  Train  Service,"  that  the 
Boston  and  Albany  Itiilroid  Ciimpaoy,  after  two- 
and  a  hulf  yesrs'  trial,  recently  alNuidoned  elec- 
tricity on  thn  two  trains  that  wuro  bo  lighted,  and 
subalitiitcd  the  Pintsch  gna  system.  The  Pcuntvl- 
vanfii  Company,  however,  still  continues  tn  light 
COTS  from  storage  batteries,  uiing  a  low  voltage 
!nmn.  The  luterct.louinl  Railway  Company  of 
inulatnr    system 


adopted  the 
alune  on  the  tratni  between 
Quebec,  and  now  has  nrnia  than  forty  cars 
fitted  up  with  electric  lamps,  which  are  of 
lOc.p.,  and  vary  from  11  to  2-J  to  a  car.  The 
accumulators  are  charged  at  four  different  points  on 
tbo  lino,   runuing  abjut  6>iil  miles  with  the  one 

satisfactory,  but  ti  provide  for  emsrgcnciea  oil 
lamps  have  been  retained  in  each  ear.  The  cnm- 
binatiuii  of  dynaino  and  atorags  battery  first 
idoptcd    by  tha  I'uUman   Company  is  gradually 


eiteuded  in  this 


ijid  Wesi 


but,  I 


R  RTf 


peake  and  Ohio  vestibule  train,  ••  Fust  Flying  Vir- 
ginian."   running  between    New    York  and  Cin- 


lomps  each,  dining  car  with  20,  day  coach  16,  oom- 
binaticn  cor  1^,  and  tlie  baggage  nr  II.  Up  to 
May  1,  ISSO,  the  average  coat  per  lamp  tor  main- 
lanance  and  renaa-als  wss  I'llMol.'  per  month: 
vet  where  the  exhaust  stenm  is  utiliaed  tor  heating 
the  train,  the  cost  can  be  very  raateriallv  deereaaad. 
With  tbisobject  iu  view,  the  Chicngo,  Milwauhoe, 
and  St.  Paul  Railway  Company  has  recently  added 
to  its  equipment  two  imiepciident  light  and  beat 

tenders,  wliich  cr "    ' "^  " 

beating  and  tor  i 
engine  attached  I 


Lny  tl 


..  4  Rdiso 


lund-woond 

tor  lighting 

doing  away  with  the 

oyoamo  on  ua  DOggn^a  car  and  storage  battery 

The  results  haiebeen  very  favourable,  and  during 
mora  than  six  months  of  constant  service  there  has 
not  been  a  single  fuilurc.  This  company  has  four 
trains  cororiug  about  4-1  cars  lighted  by  electricity, 
and  expects  to  adopt  this  system  of  illumination  on 
all  ol  ita  through  train".  It  is  ataUd  that  the 
eiponso  of  building  ami  equippinjj  these  tenders 
ia  not  much  greatvr  than  the  cont  of  the  storage 
battery- dynamo  combination,  with  the  expansive 
wiring  ftquircd  in  tliat  svitem. 

It  M  confidentioUr  lictievcd  that  the  ooat  of 
lifhUng  trains  by  electricity  in  the  United  states 
can  be  zroatly  reduced  by  adojitiug  tlia  method  so 
ised  abroad  of  getting  )iowt:r  from  the  aj 


irgely  in 


|)any.  one  of  the  patentees  of  the  sj'steia, 

that  there  are  IU  trains  running  on  tb'* 
are  so  lighted— 13  of  them  lociltruinan 
The  speed  of  the  eipruss  train  reach 
hour,  while  that  of  local  ti 


enden 

t  Railway;  C 


rsof  til 


lamps,  and  tli 


IS  are  wired  for  aa 
ralO.     Tbec      " 


ndle 

cord- 


le  train.  The  dyn  omo  furnish - 
limps  is  placed  in  thn  liaggage 
car,  and  has  a  pulley  at  each  ettd  cnnnecled  by  belts 
direct  to  the  axle  of  the  car,  no  iutcrracdiste  sliaft- 
iug  being  used.  The  slack  ia  takm  up  bv  loose 
pulleys  that  can  he  pressed  upnn  the  belti 


with  the  dynan 


ing  about  4,00011..  lire  placed  in  parall.l  wi 
dynamo,  for  nee  whenever  the  train  stupe, 
nacted  by  a  belt  from  tha  dynamr)  is  a  centrifugal 
governor  which  joins  up  the  circuit  at  any  deaired 
speed,  causing  the  dynamo  to  cliiri^e  tba  uccumn- 
latora.  'Wbeo  the  lamps  ore  n,>t  li(;bted,  tha 
governor  introducoi  raeistsnce  into  the  dyuamo 
field,  reducing  the  output  to  about  40  ampvias,  in 
Older  not  to  daaaga  tha  accumulator  plates.  When, 
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however,  it  ii  necessary  to  light  the  lamps,  the 
dynamo  makes  the  full  current,  of  which  aboat  3«5 
amperes  pass  into  the  lamps,  the  balance  being 
stored  in  the  accumulators. 

In  each  lamp  circuit  arepulator  is  placed  in  order 
to  keep  •the  light  in  the  uunps  at  the  same  power 
regardless  of  the  speed  of  the  train,  and  shunt  any 
surplus  current  into  the  accumulators ;  so  that  42- 
Yolt  lamns  may  be  used  with  a  dynamo  of  any 
E.M.F.  above  that  voltage  without  any  variation  in 
the  light  of  the  lamps. 

The  connections  oetween  the  cars  are  made  by 
coupling  two  cables  together,  and  fdien  the  dynamo 
ruus  below  a  certain  speed,  a  cut-out  breaks  the 
circuit  of  the  armature,  preventing  the  cdls  from 
discharging  themselves  through  and  burning  it  out 
Should  the  current  not  fumiui  enough  enrrent  for 
the  lamps,  the  accumulators  supply  the  balance, 
and  in  doing  so  strengthen  the  field  magnets,  ana 
thereby  cause  an  increase  of  current  in  the  dynsmos. 

One  arrangement  of  the  circuits  of  these  trains 
has  tba  field  magnets  of  the  dynamo  wound  with 
twow2r«i  IB  qppoaita  directions,  one  of  which  is 
shunt  to  the  azmsture  as  if  fh*  ^ynamo  was  an 
ordinary  shunt  machine ;  the  other  is  wound  in  the 
revena  directioa  as  if  thedvnamo  were  a  compound 
ina<tf>ine,  and  the  aoeumulators  are  in  series  with 
the  wire..  The  lamps  are  also  in  shunt  with  the 
armature. 

The.  tnins  on  which  this  system  Is  used  consist 
mostly  of  ten  cars  which  run  solid,  that  is,  are  not 
brokMi  up,  and  average  40  12-eanale  power  lamps 
to  a  tram.  By  using  aoeumulators  in  each  car, 
however,  no  difficult  would  ba  fcmnd  In  splittiug 
up  the  train  at  various  points. 

Tha  figures  given  oy  ^-  Houghton  are  as 
follows :— Total  weight  of  the  plant  on  each  train, 
three  tons;  oost  of  plant  on  eadh  train,  £400 
steriing;  cost  of  maintenance  per  annum,  £65 
sterling.  The  only  attention  given  trains  is  at  each 
tenninns,  where  one  man  inspects  the  apparatus, 
oils  iiia  pulley  bearings.  &o.,  before  the  tnun  pulls 
out»  .Mb  of  these  trains  has  been  running  since 
DeoniMr  19, 1883|  without  a  single  failure  being 
reported.  Duoog  tba  first  eleven  months  of  .its  use, 

itmaib  8|S^*>%»  *^  "^  27,322  miles. 

19b»,,3Cdland  jEUulway  Company  of  Engbnd  is 
running  three  trains  lighted  by  eleotrioity,  and  h»s 
recently  fitted  up  two  others.  Two  of  these  are 
short  trains,  always  run  solid,  and  the  others  main 
line  trains  made  up  at  various  points.  The  dynamo 
is  placed  in  the  oaggage-car,  and  is  also  driven 
from  the  axle  with  about  the  same  electrical 
arnngements  as  are  used  on  the  London  and 
Brighton  road.  The  short  trains  have  85  lamps 
run  from  one  set  of  storage  batteries,  in  the  bag- 
gage-car. On  one  train  the  batteries  are  in  series, 
but  on  the  other  in  parallel.  This  seems  to  be  the 
most  satisfactory.  Eight  candle-power  lamps  are 
used  on  this  road,  two  to  each  compartment,  which 
can  be  turned  down,  and  this  feature  is  found  to 
be  very  convenient  to  through  passengers. 

This  system  of  illuminating  passenger  trains  is 
becoming  very  popular  in  England,  and  it  is 
believed  that  all  such  trains  on  the  important  roads 
of  the  kingdom  will  shortly  bo  eqmpped  in  this 
way.  The  expense,  as  shown  by  seven  years* 
experience  on  the  liOndon  and  Bnghton  road,  is 
certainly  not  greater  than  .where  common  oil  is 
used^  and  seems  to  corroborate  the  report  made  by 
Sartiaux  and  Weissenbruch  to  the  International 
Bailroad  Congress  at  Paris  a  year  or  two  ago,  in 
which  it  was  stated  that  for  lights  of  the  same 
candle-power,  gas  supplied  by  the  Pintsch  system 
would  cost  about  11*3  centimes,  and  coal  oil  about 
16*9  centimes  per  lamp-hour  as  against  d*G  centimes 
for  the  electric  light. 

Compared  with  the  practice  on  American  roads, 
the  economy  of  this  method  of  generating  the 
current  is  remarkable.  It  has  been  stated,  how- 
ever, by  various  authorities  that  it  is  impossible  to 
secure  even  fair  results  in  train  lighting  in  this 
country,  where  the  power  is  supplied  by  the  car 
axle,  owing  to  the  numerous  curves  on  American 
roads,  around  which  the  wheels  will  often  slide 
witiiout  turning  the  axle  a  single  revolution,  thus 
seriously  damaging  belts  and  armature,  and  the 
constant  changes  in  speed;  whQe  English  roads 
are  almost  always  tangents^  and  a  high  and  con- 
stant rate  of  speed  is  maintained.  The  experiments 
made  here  some  years  ago  seem  to  corroborate  these 
statements. 

In  1886  or  1887,  Mr.  Barrett,  of  Springaeld, 
Mass.,  fitted  up  a  train  on  the  Connectiout  River 
Bailroad  to  be  lighted  with  electric  lamps  run  from 
a  dynamo  obtoinmg  its  power  from  the  car-axle.  A 
countershaft  was  used,  and  a  peculiar  arrangement 
of  a  friction  clamp  transmitted  the  power  to  a 
pulley  on  the  shaft.  This  clamp  was  ^vemed  by 
centrifugal  weights  balanced  by  stiff  springs. 
When  the  dynamo  ran  at  its  normal  speed,  these 
springs  just  balanced  the  friction  of  the  damp,  and 
inere  was  no  slip:  any  increase  of  speed  then 
caused  the  friction  to  diminish,  and  the  pulley 
slipped  upon  the  shaft  until  Uie  equilibrium  was 
restored ;  24  accumulators  were  connected  with  the 
circuit  as  a  regulator,  keeping  the  lamps  lighted 
when  the  train  stopped,  ana  a  centrifugal  governor 
broke  the  accumulator   circuit  when   the  train 


slackened  its  speed.  The  brushes  werj  attached  to 
a  rocking  arm  or  lever,  which  was  tilted  by  magnets 
in  either  direction  in  accordance  with  the  forward 
or  backward  movement  of  the  train. 

Owing  to  the  arransement  of  the  car- trucks,  it 
was  found  very  difficult  to  obtain  the  proper  speed 
of  the  dynamoj  and  after  successive  trials  with  belts, 
ropes,  and  chains,  it  was  finally  abandoned.  Since 
that  time  there  have  been  no  further  experiments  of 
this  character  in  the  United  States ;  but  it  is  said 
that  such  improvements  are  now  being  made  in  the 
driving  gear  as  will  obviate  the  difficulties  here- 
tofore encountered,  and  that  further  trials  in  this 
direction  may  be  looked  for  within  tiie  next  six 
months. 

It  would  be  interesting  to  learn  whether  there  is 
any  possibility  of  sufficient  economy  or  advantage 
bemg  obtained  to  induoe  railway  companies  to 
adopt  the  electric  light  for  their  ooaohea.  There  is 
no  ooubt  as  to  its  superiority  over  oU-lampe. 

Cincinnati,  Sept.  10.  a.  DC. 

ELEOTBIOITT  AKD  ETHBB.— II. 

[31696.] — ^Aa  I  am  now  engaged  in  a  systematic 
examination  of  the  alleged  funraon  of  the  etiier  in 
electrical  phenomena,  tM  intend  to  examine  a  con- 
siderable range  of  facts  and  ideas,  I  do  not  propose 
to  discuss  any  criticisms  which  may  be  offered 
unless  th^  really  call  for  attention  and  reply.  But 
letters  31673  and  31674,  p.  123,  call  for  a  few 
remarks  which  may  render  future  ones  leas 
necessarv. 

Thus  1  will  ask  those  moved  to  criticism  to  avoid 
a  few  things.  1.  Please  do  not  repeat  over  and 
over  again  statements  or  ideas  already  dealt  with. 
I  do  not  wish  to  be  accused  of  saying  the  same  thins 
repeatedly;  but  what  can  I  do  if  I  am  expected 
to  argue  over  the  same  ground?  ICr.  Bousftdd 
does  this  as  to  what  he  calls  my  ''assertion"  that 
there  ia  no  evidence  "  of  the  transmission  of  eleotrio 
or  maguetio  force  throa|^' space."  This  leads  me 
to  2.  Please  criticise  ^^wy  what  I  say,  not  soma- 
thing  my  words  are  altorad  mto.  I  said  there  is  90 
evidenoe  that  electric  or  magnetio  action  traverses 
space.  I  do  say  that  eosigy  traverses  space  ixqax 
tae. son;  we  do  not  know  in  what  form,  bnt 
certainly  not  in  that  of  eleotrioity  or  magnetism, 
This  is  not  my  assertion,  Mr.  Bousfield;  I  have 
asserted  and  will  assert  no  single  thin^  which  I  do 
not  support  by  facts  or  reasons.  This  assertion  I 
claim  the  right  to  say  I  have  proved,  because  I  have 
given  reasons  which  no  one  has  dared  to  question, 
often  as  I  have  ohallonged  reply  here  and  elsewhere. 
Now,  Mr.  Bousfield  brings  up  and  refers  me  to 
certain  facte  which  he  says  prove  that  "  magnetic 
phenomena  are  intimately  associated  with  solar 
action.'*  I  never  said  they  were  not ;  I  have  often 
said  they  were.  The  facts  and  the  relation  are  both 
treated  of  on  pages  1  ISand  412-3  of  my  *'  Electricity." 
But  I  grow  (as  others  do)  fiowers  and  cabbages  in 
my  garden ;  we  all  know  that  solar  action  is  inti- 
mately associated  with  the  phenomena  of  vegete- 
tion.  Does  Mr.  B.,  therefore,  purpose  denying  my 
assertion  that  cabbages  and  flowers  do  not  traverse 
space?  Solar  action  produces  heat,  yet  space  is 
cold.  It  is  hypothesis  (natural)  that  light  and  heat 
traverse  space;  but  we  do  not  know  it;  and  as 
regards  heat,  it  is  very  doubtful.  What  traverses 
space  is  energy,  and  when  that  energy  is  taken  up 
by  mattir,  it  calls  into  action  the  manifold  functions 
of  that  matter  in  the  form  of  the  various  forces, 
heat,  electricity,  magnetism,  vegetetion,  &c.,  and 
this,  it  should  be  clearly  understood,  is  the  central 
point  of  this  discussion,  mv  datum  line,  that  we 
are  to  look  for  the  causes  of  phenomena->that  is  to 
say,  the  forces  in  the  properties  of  matter  on  which 
we  can  experiment,  instead  of  inventing  imaginary 
properties  of  an  imaginary  agent.  As  to  the 
traversing  space,  is  Mr.  B.  prepared  to  answer  my 
argument,  that  the  presence  of  electric  and  magnetic 
forces  in  space  is  absolutely  inconsistent  with  the 
invariable  attractions  of  gravitation  ?  Till  that  is 
answered  my  ''assertion"  cannot  be  honestly 
disputed. 

3.  Please  do  not  pelt  me  with  big  names.  I  do 
not  care  the  proverbial  brass  farthing  for  any  name 
whatever,  and  do  not  belong  to  any  of  the  "  mutual 
admiration  "  cliques.  If  people  talk  nonsense,  I  do 
not  care  to  inquire  who  the  people  are.  I  freely 
give  to  everyone  the  pure,  honest  admiration  for 
real  work.  In  the  opening  quotetion  of  the  Church 
service,  we  are  told,  by  the  prophet  Ezekiel,  what 
shall  happen  when  the  wicked  turn  from  their  sins 
and  do  wnat  is  lawful  and  right ;  but  he  makes  a 
correlative  remark  (not  quoted)  about  what  shall 
happen  if  the  righteous  man  turns  to  wickedness, 
and  says  "  all  ms  righteousness  that  he  has  done 
shall  not  be  mentioned."  I  hold  that  doctrine  in  this 
matter.  Instead  of  meeting  my  defiuito  argumente, 
every  other  letter  in  this  discussion  has  p^ted  me 
with,  "  Sir  Wm.  Thomson,  and  Clerk- Maxwell,  and 
*  W.  C.  E.»  is  at  it  again."  Ho  says :  "  One  has 
heard  unquc  ad  nameam  about  the  mathematical 
mill.*'  Possibly.  We  all  know  that  mathematicians 
feel  towards  any  one  who  doubts  the  universal  value 
of  f  ormulfo,  much  as  an  Inquisitor  regarded  anyone 
who  doubted  the  dogmas  ox  the  Church.  But  is  it 
not  possible  we  have  heard  enough  about  Sir  W. 


Thomson   and  Clerk-Maxwell  giving  authority  to 
any  of  their  guesses  ? 

Sir  W.  Thomson  is  an  admirable  worker,  and  I 
should  not  attempt  to  criticise  his  mathematics ; 
but  as  to  hypothesis — why,  the  most  wildly  absurd 
hypothesis  ever  offered  to  this  generation  was 
invented  by  Sir  W.  Thomson ;  I  refer  to  his  meteoric 
origin  of  ufe  on  this  planet.  Mr.  Bousfield,  as  a 
biologist,  will,  of  course,  see  how  forcibly  we  ars 
required  to  respect  this,  as  it  came  from  such  a 
source. 

As  to  Clerk-Mixwell,  I  am  not  at  all  sure  that, 
if  alive,  he  would  not  be  on  my  side.  That  did 
happen  in  a  discussion  long  ago,  when  I  was  object- 
ing to  the  erroneous  ideas  resulting  from  the  misiue 
of  the  word  "  potential."  There  was  a  long  course 
of  letters  from  a  number  of  leading  men,  professors 
and  others,  and  I  was  pelted  with  big  names.  Ulti- 
mately Clerk- Maxwell  himself  wrote  and  m14.  j»*t 
what  I  had  said,  and  been  well  scolded  for  saying. 
I  wonder  how  many  who  call  upon  his  name  think 
of  the  reel,  deep  significance  of  those  words  of  his 
in  the  preface  to  his  last  work.  When  referring  to 
his  former  work,  he  says:  "  I  have  since  become 
more  convinced  of  the  superiority  of  methods  akin 
to  those  of  Faraday."  The  methods  of  Faraday 
are  those  whiw.h  I  employ. 

But  what  on  earth  does  Mr.  Bousfield  mean  by 
saying  "  If  '  Sigma  *  con  prove  that  the  speoiflc  in- 
ductive capacity  of  dry  air  is  not  to  that  m  mica  as 
1  to  5,  he  will  do  more  to  upset  the  ether  theory 
than  by  whole  volumes  of  academical  arguments  "  ? 
I  am  lost  in  wonder  b  Why  should  I  cusprove  it !:' 
What  is  reslly  needed  is  ^i*e^  of  the  tutsrliouthMX 
the  real  thing  is  not  air  oor  mica,  bat  ether,  idiich 
is  said  to  have  a  capadbr  something  less  than  that 
of  dry  air.  I  want  toxnow  why,  if  ether  is  .the 
real  active  agent,  gutteperoha  should  have  five  or  six 
times  the  power  of  the  nearest  approabh  we  csa 
make  to  it— vis,,  vacuum?  Academical  acgn- 
mente !  I  deal  only  with  plain  known  laotsi  and 
object  to  their  being  objoored  by  aoademioel  ngu* 
menu  and  obscure  refluflmento  of  caloolation* . 

As  to  Mr.  B.'a  remarks  about  opai^.  ihaf  vwU 
reduce  soientifio  definition  to  nhiWisninii  Xhe 
mathematical  theory  isi.said  to  result  in  induttart 
being  tranuMuent  Md  puf^dwion  opaqae;  anilws 
are  to  be  told,  forsooth,  .that  the  real  explaostkm 
of  this  is  that  " '  Sigma',  .must  first  find  an  opsqoe 
body." 

Both  Mr.  B.  and  "  W.  C.  E."  drop  into  proriiecy. 
It  appears  that  something  miu  be  discovered  thit 
will  explain  something.  Also  that  a  *'grsad 
generalisation  is  looming  in  the  distance,"  which 
may  do  something  or  other  some  time  or  other. 
I  remember  some  years  ago  the  late  Rev.  Mr. 
High  ton  asked  me  how  I  should  t  feel  when  is 
a  short  time  the  scleutiHc  principles  I  had  been  ex* 
pounding  as  to  the  relations  of  energy  to  work  wen 
upset  upon  the  completion  of  one  of  the  American  io- 
ventions,  Keeley's  motor — ^no,  it  was  Pain*s  engine^^ 
and  I  replied  that  then  I  would  reconsider  my  poe- 
tion :  but  in  the  mean  time  I  should  wait.  ^I0W,  it 
it  not  somewhat  in  the  hauktj'punk'j  style  to  talk 
about  looming  getioralisations,  and  things  whidi 
may  be  discovered,  when  evidence  is  called  for  is 
support  of  a  debated  hypothesis  ? 

All  old  readers  of  these  pages  know  that 
"  W.  C.  E."  is  a  man  of  clear  thought  and  ma^ 
knowledge;  but  it  is  evident  that,  whatevermij 
be  done  or  not  done  in  four-conditioned  spsce,  hs 
has  managed  (as  most  mathematicians  do)  to  tie 
himself  up  in  knote  which  he  cannot  escape  frooL 
Out  of  that  bondage  he  would  be  the  first  to  poor 
scorn  upon  anyone  who  offered  such  arffumeots  sf 
he  applies  to  me.  He  is  a  logician,  yet  descend^  to 
the  lowest  form  of  bad  logic— begging  the  question. 
The  question  is  the  properties  of  a  supposed  agent 
I  made  what  he  colls  the  extraordinary  steteimBnt 
*'  that  the  ether  does  not  possess  any  of  the  pro- 
perties of  matter  as  known  to  us."  I  |^ve  all  this 
m  deteil  some  time  ago,  and  I  pomt  out  ths 
absurdity  of  applying  calculations  biased  upon  the 
known  properties  of  matter,  which  I  specified,  to  a 
substance  which  certainly,  if  existing,  does  not 
possess  those  properties.  How  can  the  laws  of 
motion,  the  facts  of  momentum,  be  applied  to  a 
substance  having  no  weight  and  resistanee  to 
motion  ?  And  then  he  goes  on  to  say,  it  is  "  usually 
supposed  to  have  all  the  properties  of  a  perfectly 
gravitetionless  material."  Just  so ;  it  is  supposed" 
that  is,  asserted— to  possess  those  properties,  mwivfy 
hecfiuite  a  material  pusseftxinj  those  properties^  but 
utterly  out  of  our  knowledge  and  experie9icefiMui&sd0^> 
to  enable  mathematicians  to  work  out  a  theoiy. 
That  material  existe,  therefore,  merely  because  it  ii 
desirable,  and  we  must  take  it  without  proof,  be- 
cause Sir  W.  Thomson  and  Clerk-Maxwell  found  it 
would  be  useful.  Well,  I  will  call  Sir  W.  Thomson 
himself  in  evidence  by-and-by. 

But  I  have  had  to  say  so  much  that  is  desultory, 
that  I  cannot  in  this  letter  resume  my  own  siga- 
ment.  I  will  now  only  say  that  iu  my  last  letttf  I 
treated  only  of  the  '*  induction"  side  of  the  sub- 
ject. Had  the  etherialists  been  satisfied  with  that 
field,  I  should  not  have  troubled  mys^  mnoL 
Comparatively  little  is  yet  known  of  it  became  it 
has  not  many  practical  complications  and  intswih, 
and  affords  a  happy  hunting-g^imd  for  the  ima- 
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■  that  I  BppliBd  thf , 

hen  I  bt,ve  worked  tbe  thing  ouC  I  think  ] 
iroTe  it<  jaitica.  Aud  I  Bball  begin  bf  girin) 
■temeots  of  aame  at  the  leadins  kpostles  o 
ler  doctrine— their  anertions  on  The  one  hand 
a  the  other  their  adnueeioDa  that  they  an. 
tlTW  utterly  igtionnt  of  what  they  ipnk 
•o  postiTely.  81 

XOTOKS   S-OB   CTOLBS. 


old  prefer  copper),  and  the  tub»  T  ___ 
I  mto  them  tuxes,  thua  making  a  bind  tti 
r  boOer.  The  engice  is  of  the  osdllating 
ind  a  ted  direct  from  Uie  boiler,  thus  securing 
■am,  aud  aa  the  Bupplj-pipe  and  slop-ocidu 

iniide  the  boiler,  tbero  would  be  nothing 
at  the  cjlinders  and  exhaust -pipes,  which  I 

diecharge  cloae  to  the  ground.  Theboiea 
ronld  have  to  be  put  together  with  flanges, 
rise  jrou  oould  cot  fix  the  eteam-pipes  PP. 
therwJator  connected  with  rod,  oh  shown. 
oiet  HH  Tuight  alio  be  provided  with  a 
on  W  aa  to  form  a  pair  of  tonka  tor  the  oil ; 
lave  not  giren  a  deacription  of  the  lunpa,  aa 
Ddion  the  kind  of  oil  intended  tr  '^ ' 


is  an  eloration,  and  I  may  aay  I  would  drive 
bnt  would  proride  a  ratchet  arraugfltoent,  ao 
rhea  uaing  the  feet  the  engine  would  be 
aiy.  Thia  molar  could  be  i^de  on  a  very 
ale,  and  aa  for  the  aD-tank,  jon  need  not 


-;  butt  would  tiko  to  aak.  Are  all  the 

licaJ  arrangeineata  exhausted  ?  I  think 
For  over  two  years  I  hare  been  studying 
G.  J. "a"  arraogBment— (hat  of  radadng 
■hen  coming  lo  a  hill :  but  I  would  not  nse 
lains.  I  would  do  away  with  tbe  cbaina 
her,  and  drive  with  toothed  gearing  (rather 
onable,  I  know,  bat  we  cannot  help  it),  and 
ig  this  arrangement  to  aafetiea,  I  should 
he  rear  wheel  with  a  rod  from  pedal  axle 
vel  wheela,  the  rod  being  made  to  slide,  thna 
[  it  in  and  out  of  gear  to  different  epeeda. 
1  say  rod,  1  mean  a  light  shaft.  Thia  cnnld 
«  by  the  foal  or  a  lever  from  the  handles. 
>  return  to  tricycles.  I  think  a  flywheel 
smaat,  aomething  like  the  Britannia  Go.'s 
r  nw.  I  think  the  extra  weight  of  the  fly- 
would  be  ocimpenaated  for  by  the  poner  it 
■tore  np.  But  one  objection  would  be  that 
nJd  not  stop  ao  auddeoly  :  bnt  this  could  be 
ad  br  patting  the  brake  ou  the  flywheel. 
ham.  c.  Goddard. 

fLTABY  POWSB  POa  TRIt5YCLE9. 

«.]— Hatikq  gone  so  far  with  the  climbing 
p  gradients,  we  will  proceed  next  to  the 
tabOQ  of  the  frame  or  carrier  for  motive 
The  machioea  that  theae  are  iutended  fi>r 
unit  Ten  light  {and  it  is  absolutely  neoeaaary 
■r  ibiniU  remain  so},  we  must  tind  loue  nay 


breadth   aa 


Ivnec 
if  a  gi 


to  arrange  this  aftur  withont  throwing  any  extra 
strain  upon  the  ukachine,  if  poiaiblo,  and,  at  tbe 
same  time,  be  a  atny  and  aa  lieht  aa  possible. 
Therefore,  the  section  of  the  f  ollowmg  aketoh  I  have 
confined  to  Atha.  and  I  think  it  wiU  be  perfectly 
rigid  enough  for  anything  that  we  ahall  require- 
According  to  the  plan  I  have  laid  out  upon  — 
board,  it  rune  into  aiin.  in  length,  lin.  acrosi 
aud  ijin.  deep,  and  this  length  and  b 
arrauged  I  TecKon  will  run  iTinde  of  71b.  weight, 
1-plate  iron  being  about  101b.  per  square  foot. 
Thiaembracea  two  chain-whaeta  aa  wcU  sa  chain, 
and  isiudepeudcnt  of  the  Mita  chain -wheels  driveu 
by  the  pedals,  and  is  furnished  with  a  clutch  lo 
throw  it  out  of  gear  when  pedalling,  or  it  an  acci- 
dent should  occur,  that  ^ou  can  use  it  aa  really  an 
anxiliary  power,  or  dispense  with  it  as  occasion 
olfera.  Tbe  cylinders  will  run  into  another 
filb.,  and  it  it  can  be  carried  out  tor  petro- 
leum, the  pimp  arrangements  with  generator, 
with  supply  of  material,  will  run  into  another  Gib. 
Now  a  petroleum  engine  will  have  to  be  single- 
acting,  and  therefore  it  will  be  an  open  cylinder, 
but  at  that  more  presently.  Let  ns  see  what  the 
frame  sketch  is  like.  Well,  thia  is  made  of  n  " 
cost  iron  or  ateal  -pj  in  aection  all  through, 
OS  it  ia  possible  to  get  at  it.  ■"■---  —  --' 
saiy  tor  hghtneaa,  but  tor 
caating,  as  tbe  cauae  of  light  caatiogt 
■annd  u  chiefly  owing  to  the  heavy  pans  araggmg 
and  breaking  the  light  in  contcaotfon.  In  cuoling, 
heavy  coating  in  ordinary  caat  iron  will  rupture 
from  the  aame  cauao.  and  in  making  of  pattema 
this  mast  always  be  taken  into  caaatderatioia. 
Where  it  is  not  taken'into  consideration,  there  ts 
every  likelihood  of  a  failure.  Description  for  petro- 
leom  engine:  cranks,  fore  and  aft,  A  A,  that  is 
forward,  the  bracket  0  embraces  a  ferrule  upou  the 
ordinary  crank  pedal  shaft,  with  a  woahsr  and  pin 
lo  keep  it  Irom  runuing  off  ;  H  is  the  main  axle,  a 
chain-whee!  is  fast  on  that,  and  a  clutch  isnpou 
the  boss,  while  another  movable  bosa  with  l«eth 
engage  when  required,  B  and  D  showing  aame 
abaft  right  through  ]  C  x  C  x  are  side  views  of 
carriage ;  E  E  is  not  required  tor  the  petroleum 
e,  but  I  put  it  there  lor  future  reference.  It 
bush  cast  on  tbe  frame  tor  the  trunnions 
of  the  oscillating  cylinders  for  ateam  -  engine. 
F  F  F  F  F  are  aectiona,  as  ahown  at  arrows,  aaSiere 
U  be  little  or  any  strain  upon  any  part  of  the 
kcbine  besidea  the  weight ;  i  bolts  will  be  suffi- 
nt  for  all  purposes ;  the  pull  coming  direct  end 
._  the  framing  orcarriage,  and  in  lieu  of  boas  and 
bush,  E'2,  riba  will  be  caat  in  the  carriage  J  J  J  J  J  J 
~  <r  a  bearing  to  affix  the  cylindera  to. 
Now,  the  next  thing  ia,  how  are  we  going  to 
inatruct  the  cylinders  V  A  is  the  base  or  back-end, 
made  of  malleable  caat  iron  or  steel,  pboiphor 
>,  or  Mitis  or  Delta— you  have  plenty  of  clioice 
but  I  should  prefer  the  two  first.  The  two 
lera  for  igniting  and  charge  (B  and  C)  are 
caat  in,  andtbe  tail -piece  E  tor  fixing  to  frame,  and 
itrul,  can  have  a  hole  put  into  it 
D  ii  a  bracket 
I  to  work  the 
.     .  ,  which  is  the  exhaust,  though 

would  be  beat,  perhaps,  placed  at  the  bottom  ; 
the  boae  of  the  cylinder ;  the  cylinder  I  ia  ateel. 
solid  drawn  tube.  2iu.  diam. ;  tluckneas,  No.  16 
B.W.G.  The  base  is  bored  out  lo  fit  the 
tube  tightly,  and  receaaed  about  iV  or  A 
deep.  The  tube  can  be  driven  in  or  drawn  in 
and  sweated  in  with  soft  solder.  The  onlaide  of  F 
is  tamed  and  the  outer  tube  (that  tube  ia  light  biasa) 
and  fitted  on  between  theae  two  tubes  packed  with 
asbestos  wual.  H  is  a  hoop  over  all.  fitted  to  the 
two  tubes  as  ahown  the  other  end,  and  the  lot  drawn 
together  with  three  or  five  bolts,  asshown  at  Fig.  2. 
K  is  a  somewhat  elon^ted  piitoa,  tiBd  1  ihoald 


'  pedestal  to  earn  the  a 
Jves  B.  C.  and  G,  which 


prefer  that  malleable  caat  iron  with  brass  nngB 
1^  aq.in.  L,  connecting  rod,  can  be  cast  of  iron  or 
ateel,  and  bushed,  or  the  rod  I.  steel,  and  M  N 
phosphor  bronze,  O,  chain  wheel,  and  P,  crank 
"id  pin,  all  oast  in  one  of  malleable  in"      '"' 


cranks  must  be  fore  and  att.  Engines  only  single' 
acting — wear  aud  tear  will  be  euormous  from  grit. 

And  last,  but  not  least.  I  do  not  think  in  this  case 
there  will  be  any  certainty  of  its  action,  and  tjie 
power  will  be  nominal.  It  is  too  early  to  aak  for 
mformation  emanating  from  the  experimental  plant 
put  forth  previoua  to  this  I  expect.  I  hope  some- 
one will  puilfootandreport,  and  let  uB  hope  favour- 
ably, if  not  for  this  for  something  elae  I  have  in 
■tore.  Jaok  of  All  Tradea- 


Elementarv  Practical  Phyiics,"  Vol.  I.  p.  198-201, 
be  will  find  that  when  superficial  tension  of  water 
=  T  grammes  per  centimetre. 

Radina  x  height       m 
2 

Eadins  =  AT.^ 

or —  Diameter  =   ..     — 

height 
taking  T   -   -OTS   and  h«ght  -  SOft.   ••  eOOin. 
diameter  = 
wiU   1 


With  regard  to  oamoiis.  I  ahould  like  to  know 
how  he  arranged  hla  membranes ;  imless  there  was 
liquid  between  them,  there  could  not  be  any  action. 
If  this  waa  not  the  reason,  he  either  did  not  obnerva 
with  SQfficiant  care  or  wait  long  enough.  If  the 
apace  betwetn  the  inerobrauea  and  ia  the  tube  above 
is  filled  with  salt  aolution  and  then  placed  into  a 
diec  of  water,  there  will  be  oamoais  through  the 
first  membniue  :  this  will  docraase  the  strength  of 
the  solution,  and  cause  osmosis  through  second 
membrane. 

Water  abeorbed  by  oirth  is  in  the  liqoid  state. 


and  there  is 
ater. 


water  at  the  depth  of  a  few  feet ; 
hey  would  dry  up. 
Capillary  acliou  and  osmosis  may  not  be  the  <mlT 
lusea  of  the  sap  rising ;  there  may  be  some  vital 
ction.  W.  H.  S. 

THB  C&BSON  DIOXIDB  OTTIT. 

[31700.]— Theee  is  one  tact  in  connedion  with 
propelling  bullets  by  means  of  liquefied  CO,  or  any 
othec  condensed  gas  wbich  seema  to  have  escaped 
notice — viz.,  the  variation  in  the  tension  of  the  gaa 
with  changes  of  temperature.  The  prosaure  at  5* 
Centigrade  is  30753'  millimetres  of  mercurv.  at  15' 
-  beoomea  39U4G  millimetres,  and  lO'  higher  it 
MS  tt>  -50207'  millimetres.  Thia  chaugo  of  prei- 
m  would  canae  correttponding  change  in  the 
tlocity  of  the  bullet,  and  wuuld  thua  altar  the 
elevation  "  necaasoiy  to  hit  a  given  object.  It  ia 
dUEcnU  enongh  to  keep  the  ^vatioit  CMiHt  mm 
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^Ih  gonpowitOT.  and  what  the  prohtom  would 
beoome  if  ■  variable  propelling  poner  like  CO,  were 
tued,  cmn  only  be  ixTu^iiied. 

He  disdikrg«  of  the  gaa  woalil  cool  it,  and  thai 
the  elevatioD  would  lue  aftei  each  iliot. 

Wm.  John  Oroy, 

Staff  Sergeant  5th  V.B.   Durham    Light 

InfantTT,  Sflerstory  Durhain  County 

Rifle     Anodatioa,     Xewi^aatle     Rifle 

d  Derwont  Rifle  Club. 


lax  "TBUTH"  ABOUT  THB  COMPASS. 
[31"01.]— TttEBB  ia  nothing  very  remarkahlo, 
DOTet,  oi  Mculiu  abaut  the  iofonaatioD  culled  from 
Tral/t.  The  method  doacribed  for  finding  the 
Maridiui  ia  wnidf  a  converse  to  that  employed  for 
SBoerteuung  the  time  by  a  suudjal,  ox  more  carrectlv 
for  *1*^**'^"g  tiie  tinke  by  the  aid  of  a  compjua.  It 
is  by  no  meuu  a  diflicnlt  pmblBm  ia  guesa  approii- 
nutaly  the  time  of  day  by  the  altitude  at  the  inn  to 
one  who  knows  the  poaitioQ  at  the  cardinal  pointa, 
and  ii  accnatomed  to  nae  hia  ejea  intelligentlj.  The 
object  of  halving  the  diitance  between  the  hour 
huid  and  the  Xll.  it  becanse  the  face  of  the  watch 
isdindedioto  12ioitsadof  il  houn.  Iaa21-hnur- 
diil  watehSU.  would  alwava  point  to  the  Meridian 
tinder  the  dicumitancea  described.  8m. 


[31703.1— Scree  rea^gthapangrBph  in  Truth 
Mbont  finding  the  aonth  point  by  the  help  of  the 

w^di  and  t£flnm{haTin^alaDg  garden      --' 

•  hBTB  tnod  the  eiperin 

n  get  an  eioallent  approiiamte 

raaalt.  Then  ia  no  neceaaity  to  blind  one's  eyei. 
Hold  the  watch  with  tha  honr  hand  pointed 
towMdalheian,  »o  that  the  hand  "  covera  Ita  otm 
■ludow,"  then  the  diatance  Imlf-way  between  the 
miHuU  to  which  it  points  and  the  Xll,  will  be 
Dwlr  S.— at  all  events,  auStdently  ao  for  ordinaiy 
a,  tuch  aa  taking  a  country  walk,  or  flnding 
{■  in  the  itreeta  of  a  strange  town,  and 

„  __  J  occarional   necessity  ot  pulling  out  a 

pOClMt   eompMB  before  an  admiring   oompany  of 

Two  tn^igi  I  have  noticed— viz.,  that  you  most 
find  your  S.  point  by  looking  at  the  tnin-ilt  marka. 
not  ttia  Aaurj,  u  the  V.'a  and  X.'a  in  their  thick 
ibokw  are  not  true  to  centre,  and  liable  Xo  throw 
one  ont.  Secondly,  that  ai  there  are  GO  minutea  on 
tha  face  of  the  watch,  and  ii  point*  on  the  com- 
pass, a  fair  result  may  be  obUiaed  by  taking  t^ 


mterra]  between  two  minntes  aa  a 


point,  calculating  1 

before  S  a.m.  and  ui 
betwean  the  hour- hi 


of  a 


K>  atnkee  ms  that  in 


'  oardiniil  " 


dnya, 
itanca 
will  ihow  N., 


diacoTeret  m 
"  ooutemplati 
neotioQ  with  I 


le  slightest  acquaintance  with  B<:ience 
<ut  it  aoema  to  me  that  the  original 
at    hnvu    indulged    in    a   speijiua  of 


WAVE    APFASATna. 

[31703.1-1  *H  sorry  to  see  thut  in  the  ' 


tbia  form  of  apparatua.  The  arran|{emsnt  is  well 
knOWB  aa  "  Young's  Hnrmonic  SIider«,"  and  is  da- 
•oribed  in  the  Journal  of  the  Itoyal  Institution  of 
Great  Britain  fur  iaU2,  Vol.  1.  p.  2G1.  -See  also 
**  Uiaoallaneoue  Works  of  the  late  rbomu  Voung," 
Murray,  18SJ,  Vol.  I.  p,  2IG, 

O.  J.  Woodward. 
Birmingham  and  Midland  ' 


Linghnn 


i,  1B3U. 


NA3III7TH     HAUUBB. 


ho  following  m 
idtohavopaddli 


r.  Nismyth  aa  to  the  gMting 
over  thia  diffinulty.  During  the  interview  Mr. 
Nosmyth  mode  the  sketch  alluded  to  iu  letter 
31035;  but  the  manufacture  waa  not  proceeded 
nith  because  the  idea  of  paddles  was  given  up,  and 
the  acre w -propeller  adopted. 

Bad  times  had  nothing  (o  do  in  delaying  the  pro- 
(Inction  of  the  steam  hammer  ;  the  demand  for 
heavier  torgings  thoii  the  eiiutiog  machinery  could 

Sodnoo  not  commencing  (or  some  years  after  the 
aign  waa  made. 


Haamvth  wai  all 
•nd  shown,    among  other  thing*.  Mr.  Naamyth's 
eketflh-book,  by  his  partner.  Mr.  Uaikell. 
Seeioj  tha  lor^  forging  at  Crcusot,  Mr.  liaeioftJi 


aaked  how  it  bad  been  made.    Mr.  Bourdon  replied 
Mr.   Nonuyth  hod  not  atifKcient  means   at  hia 


The  hammer,  w  originally  conatruol«d  iu  aooord- 
anca  with  Mr.  N'aamytb'a  design,  was  most  unsatis- 
factory :  Iho  driver  being  unable  to  control  it  as  to 
force  of  blow. 

A  letter  of  complaint  being  received  during  Hr. 
Nasmyth's  absence,  hia  partner,  Mr.  Gaskell,  laid 
it  bofi>re  Mr.  Wilson,  reqnealiog  him  to  do  some- 
thing to  stop  complaints.  The  result  was  the  self- 
acting  gear,  which,  aa  ia  well  known,  gave  the  moat 
perfect  control  ovrjr  the  hammer. 

Mr.  llowlnndsoQ,  very  many  years  at  Fatricroft, 
gave  the  "Historvo!  the  Steam  Hammer"  in  a 
lecture  at  PaCricro'ft,  and  in  the  printed  laclure  ore 
copies  of  ietters-one  from  Mr.  Qaakell  stating  Mr. 
Wilson  to  be  the  sole  inventor  of  self- ei^ting  gear- 
ing, and  one  likewise  from  Mr.  Crewdson,  who, 
when  foreman  over  the  smiths,  forged  the  gearing 
with  hia  own  Jiauds.  and  it  was  fitted  upou  the 
hammer  working  at  Patricroft. 

During  Mr.  Wilson's  engagement  at  Low  Moor, 
and  since  he  became  a  partner,  he  has  contiuued  to 
improve  the  hammor  in  many  wajB.  The  great 
auccesa  of  Nasmyth's  steam  bammeris  certainly  due 
to  tha  self-acting  geirof  Mr.WilaoD.  I  also  under- 
stand that  great  credit  is  given  to  Mr.  Wilson  with 
reference  to  the  acrew  propeller.  At  the  time  the 
iectnre  was  given  the  local  press— the  Eiiviaci-r  and 

repay  anyone  to  read  the  lecture  and  comments 
upon  it.  B.  Pllkington.    i 


irSEPTO    AHD    SCIENTIFIC    BOTES. 


!  tirst  velocipede 
invented  by  Mr.  Fhilipp  Trox)er,  in  Grati,  in 
many,  iu  17X1.  A  long  article  In  a  newspaper 
tiat  time  describes  the  invention,  and  names  the 
of '2(1  ducats  as  giveuforthe  iirst  machine.  Why 
Dt  the  name  of  the  paper  ijiven  F 
9  is  well  known,  certain  chemical  reactions  are 
ileroted  by  sunlight ;  but  Herr  BruW,  a  German 
■niaf.  hiui  rncjintlv  intentdBod  the  effeot  by  placing 
The 


a  focus  of  a 
sutained  zinc  Stings  and  i 


iodide. 


ethyl io( 
',  which  was  about  a  foot  in  diameter, 
tinted  the  bud's  rays  upon  it.  The  reaction  soon 
began  and  coalinued  briskly  till,  at  the  expiry  of  a 
quarter  of  an  hour,  the  ethyl  iodide  was  aU  con- 
sumed and  a  good  supply  of  Kinc  ethyl  ultimately 
obuined.  Herr  Bruhl  coosidera  the  concave 
mirror  prefarahlB  to  a  glass  lena,  which  would  be 
lesa  iwweiful,  owing  to  the  athermancyof  the  gloss, 
BO  ot  least  it  ia  reported. 

The  Coal  Sapvly.-It  ii  estimated  that  the 
cool  under  tha  magneiiau  limeatoDe,  in  the  Selds 
whioh  it  ia  now  propoaeil  to  tent  Iu  the  diviaion  of 
Lower  Oagoldcross,  will  be  no  less  Iban  oa,OOU  acres, 
and  in  Lower  Baikstoueoah  30,000  acrea.  Takiuj< 
the  workable  eeoma  of  cool  at  Bfteen,  with  a  total 
thickuesa  of  45ft.  of  cool,  the  acreage  given  would 
be  obout  H>  square  miles,  the  yield  averaging 
1,300  tons  for  each  foot,  the  actual  qiiontitv  biing 
1,600  tona,  but  the  differanoa  ot  ^lOO  tuns  will  allow 
of  loH  in  working  and  In  other  waya.  There  would 
consequently  be  -39,500  tons  of  coal  to  each  acre 
worked,  or  a  total  for  tha  15j  sqnore  miles  of 
5,7S3,2O0,O0U  tons,  which  at  the  present  pmductiou 
of  tha  whole  of  Yorkshire  would  last  for  2oD  years. 
At  the  present  time  deep  coal  ia  being  worked  at 
A'lbtnn  Moss,  near  Manchester,  at  a  verticol  depth 
of  1,000  yarda  from  the  surface  ;  Iloaebridge,  near 
Wigan,  HIS  yards  deep  ;  DukiuHeld,  Cheshire.  717 
yards;  whilst  at  the  uaarost  coUieiy  to  the  measures 
on  the  HuU  and  Bomaley  route,  that  of  South 
Kirby,  is  031  yarda  deep. 

TiCE  Cardiff  Town  Council  propose  to  make 
gnuits,  under  the  powers  conferred  upon  them  by 
the  Technical  Instruction  Act,  1SM9,  for  the  pro- 
will  be  given  in  the  following  sulijecU  which  are 
not  included  in  the  branches  ol  Bcience  and  art 
with  respect  to  which  grants  are  at  present  modo  by 
the  Department  of  Science  and  Art,  viz, ;— (I) 
i'lnmliiug,  (2)  carpentry  and  joinery,  {i)  masonry 
and  alonawork,  (4)  macbaniool  engiuaering,  (.j) 
t'rench,  (lij  German.  (7)  Spanish,  (ii;  book-keeping, 
(!))  commercial  arithmetic,  (10)  commeraiol  corre- 
spondence, (ll)oommBrcial  geography,  (i*2l  ahorl- 
hand.  (13)  domestic  economy,  (11)  scientific  dresa- 
raiiking,  and  that,  iu  the  opimon  of  the  Town 
Cuuncil,  such  a  form  of  instructioa  is  raquirei!  by 
the  circumatancea  ot  ilj  diatriot.  In  aroordance 
with  the  rsqaeet  of  the  Town  Council,  tha  Education 
Committee  ore  pleased  to  aanelion  this  form  of 
instruction  under  Clause  8  of  the  Technical 
Inetrootion  Act,  1839,  for  the  borough  of  Cardiff, 
oud  a  minute  will  be  laid  before  Porlioment  in 
accordance  therewith. 


EEPLIES  TO  QUEEIES. 


a 


immttr  »f  A*  pttry  oi 


H  *uA  imtaiut,  tkd  ttlb 


Rabache  refers  on  page  VIS.  It  woa  exceedioglf 
lengthy,  I  judged  from  the  high- flown  stye  ot  ths 
commauccmant  that  it  was  from  a  poradoxiBt,  ud 
probably  did  not  read  all  of  it.  Very  likely  I  Daf« 
replied,  and  this  ia,  I  suppose,  the  unbeoomiog  C0D> 

moia  ]B  n'ai  pis  le  tempa  de  raiaouner  avec  un  paa- 
duxist.  M.  Itihoche  aaya  I  mm  wron^  in  stadoj 
that  nothing  is  kuown  b»  to  the  connection  Iwtweea 
the  formula  of  a  compound  and  ita  colour,  sad 
refers  ma  to  a  passage  in  a  work  published  twmly- 
tbreeyooraago.  Ha  does  not  give  the  UMie  otthe 
work  or  of  the  author,  two  rotber  curious  omissioai, 
aod  he  gives  the  paaaoga  in  French,  though  bel< 
well  able  to  tronslata  it.  Lest  any  of  our  rsaden. 
who  do  not  know  French,  should  imagine  that  then 
is  any  real  koowledga  vailed  in  thia  passage,  I  givs 
a  tolerably  literal  translation  :  "  Combined  coloor* 
ofotomsand  harmonic  ratios. — Colours  areacoD- 
stant  property  ot  terrestrial  bodies.  They  are  is 
direct  ratio  with  thoir  ohemicol  elements.  Colaund 
bodies  are  distinguished  from  colourless  bodiea  liy 
tha  harmouia  rotios  in  which  tha  quantities  dI 
chemical  atoma  enter  to  form  the  compounds  ol 
whioh  the  bodies  are  oompoead.  (I)  Prodactioo 
'     doura  from  the  combiaation  ot  colourless  atomi. 


(3)    fiats  predncsd    by  the  miiture  o 


P^l^  _        „  

2  :  1,  \h  ;  8,  3*"  3,  3*:  2~i--  sVs':  i.  9  :  8,  and  inoi 
ogreement  with  the  lengths  of  the  atoms  of  lbs 
seven  colours— red,  orange,  yellow,  groen,  blue, 
indigo,  violet— if  we  know  the  number  of  nlomi  or 
of    3iemical  elements    ot   each  kind  which  eni* 

!„t„  .   n,.t,.nn )    n-e  con  determine    the  ciibiir. 

colour  of  a  compound  we  oa 
■  ■  ■   ■'     chemical  elemeon 


(2)  If  we  1 
determine  i 


□ter  i 


0  the  c 


If  n 


and  the  chemical  elemmti, 
we  can  prove  that  the  analyses  are  exact.  (3| 
Liitty,  iu  tha  csm  where  there  is  any  diaagrBemanl 
between  the  arrangnmeot  ol  the  elamaota  we  knon 
which  is  true.  M,  Itabache  gives  us  an  iUuitralira 
of  his  Ifx  in  the  cose  of  «rystallised  copparnl- 
phsle.  Ha  soya  :  "  The  number  o  is  the  liw  (nJ 
Mil  cause  of  the  groen  by  its  ftrraugement  3  ;  2.  ud 
another  orrangaaient  4  :  3  camos  the  blue  ;  hsws 
the  bluish-green,  &c."  Very  cleor  indeed.  Ilii 
curious  thot  thia  valaahla  and  interesting  Isr, 
which  would  be  o  most  imiiortaut  addition  b 
chamioal  pbilomphy,  has  escaped  notice;  it  is  n( 
in  any  Engliah  book,  so  tar  as  I  know,  and  I  iMt 
it  will  not  get  in  uncit  Mr.  John  Hampden's  vim 
on  tha  Solar  Syatum  dud  a  place  in  standard  treollw 
on  astronomy.         Wiu-iiU  John  Gsbt,  F.CJ. 

Analytical  Chemist,  Nawcailia-on-Tyne. 

[71020.]— Oll-Bnginea,    &c.— "GUtton"  ail 
others  have  kindly  aiplainad  all  obout  oonaumptiM 
and  duty  of  oil-ougines;  but  whot  I  want  ialu*    ~ 
to  construct  such  an  engine  on  a  small  scale,  tUt    = 
to   drive  a  Gill,  lathe;  i)r  cin  CMtings  ba  hodM 
enable  one  to  oract  such  an  engine  F     Where  sO 
Messrs,  Brown  and  Mny's  engines  made,  onda^     E 
or  will,  they  supply  castings  Y    Full  porticularB  nl  h. 
sketch,  if  ueceasory,  will  much  oblige.        Cianm.    h 

[71907.]- LoBnrltlini.~"Selt-TauEht"aifcBt«  ■ 
be  shown  how  the  logarithm  of  2  con  5a  calcnlsttl  ■ 
from  that  ot  j.  Eisily  enough.  Deduct  UmIiK.  ■ 
of  6  from  unity,  and  tha  diffirenee  ia  the  log.  oli  | 
But  if  be  replies  that  unity  ia  the  log.  ot  10,  nndb* 


'  other  logtrittam  used,  even  thM  I 
eoailydone.  'Midtinly  the  log.  ot  5  by  3,  nl  | 
--.  .,-'-  i_  -    .1  .-.-.  .   :..:i a  .k.  .1 ■    '■  "-      q 


WO  get  the  log._ot  2 


...  ._.  nharactaratie, 

_.,  ..  thelog.  of  2'S.    Sub-    .1 

tract  this  from   tha  log.  of  3.  and  we  gat  -eSW     , 
- -397B1  = -30103,  tho  log.  of2.    With  regard  (•    ' 
the  other  queslinn,  the  log.  of  1593  to  thehueU 
is  the  oniinary  log.  3-2<lili  divided  by  tha  log.  of 
12,  107918.    The  QUJliaut  2'0S727  is  the  log.  to 
base  12.  T.  S.  B. 

f71983.]-aiook  Wheel!  (U.O.)- For  on  S-d^ 
clock  with  secouda  penilulnm  and  gmvity  swap*- 
ment,  make  the  wheels  with  40  teeth  for  btcs^  bA 
in  diameter.  The  four-l^gsd  esokpeinaBt  M  tkl 
best  tor  o  clock  ot  obova  mis.  and  saijer  to  main 
than  a  six-legged  one.  Do  not  bepanundedtokaM 
aolid  pinions :  the  lontarne  beat  them  hoUowla 
—     •-  —  ■'-  iiting-needle  steel  68  SluWl 


e  leaves. 


„ __  holes- thay  ore  eas; 

IS  on  arbors  tight— uo  solder. 


gange  1 
iotha  w 
putpini 

[7201a.]— Onttinr    Tlaane-Papar.- It  ihooU 

O.  A.  Buns. 

[720uj.l— Umfta.— It  does   not  np^Mr  to  M 
that  the  differential  calcolns  fails  in  uu  cms,  fK 


gNQEKH  mOHAWO  AND  WOBLD  OT  BOIBNCn:   No.  U33. 


eilKaieelyaneapplic&blsUierato.  Th«i 
o  required  to  be  av&liutail  ia  not  a  proper 
iog  Inetion,  nor  on  it  be  teducsd  to  uif  bt 
bta  iDdetenniiiate  toma.  It  i*,  hoveTer, 
o  He,  u  remarked  by  "  M.I.C.E.,"  tbkt 
H  —  H,  the  value  of  the  expnatioii  ia  mfiikitv. 
hen  u  approaches  to  inflnitj,  the  valae  of  tfi? 
sion  then  lightlj  becomes  zero.  There  ia  nn 
vteuc;  in  this,  lor  there  »  no  mch  tbins  a^ 
olute  iuflniW  ;  and  if  n  ~  »,  it  cease*  to  6a  i 
at,  uui  ire  then  hare  firs  Tuisblea  mstead  ol 
The  question  is  Uien  altered,  and  inatoad  of  ii 
a  flied  finite  number,  aod  m  a  Tatiable  ap  ■ 
ing  to  it  in  value,  we  have  n  a  rariable  ap- 
ing inflnitT,  and  ni  another  varialile  auc 
jiiDg  infinity  but  at  tame  time  alwsirt 
!  nearer  in  Tslno  to  it. 

T.  S.  Babbbtt,  P.S.8, 


»(«■ 


-»•) 


N  B  H,  is  not  BD  expression  to  be  evalaatea 
calcolns,  ia  only  true  whea  n  ia  finite.  But 
II  =  CD,  the  eipronloD  n'  —  m'  ^  o  —  a, 
in  indeterminate  form,  which  can  be  evaluated 
uual  war  ^T  cooaideriag  n  a  conatant  and 
ruiable.    Tbus — 


1 ,  Bud  may  be  eliminatsd. 


when  n  and  m  are  both  infinite,  becomea 
proper  vaniihing  fnotion.  Aecordinglj, 
itiating  both  numemtor  and  deiominator, 

•pect  to  m,  we  obtain — 


ia  equal  to  -i  ;   and  the  value  of  thia  ia  0, 
I  ia  made  infinite.  T.  S.  BiHaEir. 


«,]— EarwlBB  {U.ft.)— Place  som 


hem  that  way,  si  they  avoid  light. 

,    „  <*■■*-■  2*^™-      ,  [ainee  the  cnirent  must  pass  from  one  pole  to  th 

4.]— Koatc  for  the  Deaf.— It  "Afflicted  i  ^tber)  and  with  both  poles  insulated  the  tendanc 
can  procure  '■  Hemoira  of  Life  and  Wcrk.  '^  leak  muat  be  leas,  and  thia  irretpectiva  of  whic 
I    J.   B.  WilliauiB.  H.D.,  F.K.S,  "  (Smith,.  I  i^ay  through  the  insolaliDn  the  tendency  to  fiow  ii 

and  Co.),  he  wili  find  a  very  iatereating  ,  On  page  113  of  " Practical Eleotrio bell  Fitting' 
tructive  chapter  ondeatness,  and  the  doctor's  I  h&ve  pointed  out  in  connection  with  a  diagram  of 
lonlsto  remedy  this  affliction,  from  which  I  Iha  wiring  of  an  hotel  a  caae  where  it  might  be 

lelf  suffered.     Messrs,  Cceewick  and  Co.,  12    I  preferable  to  put  zinc  to  push,  but  thia  ii  ' 

Portland- street,  W". .  manufacture  ear  tubef    rapture  of  the  main  wire  to  the  poshes, 
principle,  and  will  on  application  forward     aeqaently    a    breakdown     in    the     oommonioation 

their  illustrated  lists  of  same.    They  are    throughout  the  entire  building.       F.  C.  Allsoi 
f  pssteboard,  which  the  doctor  statea  to  be        IGo,  Queen  Viotoiia-atroetTE.C. 

.  Hpecification  ;  but  many  of  these  batteries  are 

''■  ''■■  hpeak,  "secret."  However,  tat  him  read  up' what 
baa  been  printed  in  your  columna,  and  than  he  cut 
l^ess,  and  go  on  guessing.  T.  L. 

t?2ia9.]-Solder  for  Indian  SUtbt  Jewolir. 
[ere  ia  an  "easy"  aoldar,  as  it  is  termed,  which 
vill  do  for  most  work  of  the  kind  :   Fine  ailver, 

.. ioz.;    tinsel,    lOdwt.,     and     aisanic,    fldwt.      Or, 

■eley  s  article  on  electric -bells  ui  the  ISIfc-  ''liich  is  perhaps  easier,  fine  ailrer,  Ioz. ;  shot 
of  1S79,  of  hia  great  hallucination  with  I  "JOPPflri  12dwt. ;  spelter  (pure),  3d«t.  By  varying 
O  the  neoeasity  of  the  carbon  of  the  battery  '''^  proportioos  you  have  all  the  useful  solders  tor 
onoected  to  push.     It  is  clearly  evident,  I     -il'^r  work  in  these  two  recipes.  Nun.  Dob. 

-hie  to  judge  inthe  l^[73200.J-DrawfnB    and   XaUnff  BoUara.— 


■edbymetala. 


2,]— TaUow  Bleachlnr.— It  the  qnerist 
nmnnicate  direct  with  me,  I  shall  be  van 
to  give  him  any  informatiOD  in  my  powei 
pool-  Geo.  G.  Blaokwbll. 


it  is  Perhaps  Ute  querist  had  better  procure  NichoUs' 
,  j^^^^„™^,„  Lu  nu.uu  puiH  Ol  me  caitery  ^ork,  which  he  pubUahoa,  I  think,  at  Blackpool 
a  (rom  the  pu^eg  „  connected.  A  very  ^.  Nicholls  used  to  contribute  to  these  oolumnVij 
»se  wiU  show  thia  :-Sup™e  we  have  a  |  which  much  useful  information  on  boUar-makina 
to  thepoBitive  pole  of  which  is  connected  , an  be  found;  but  he  may  be  dead  tor  aUI  know, 
of  u.  msulttled  wire,  the  other  end  of  the  At  any  rate,  his  book  seems  to  meet  the  wants  of 
the  wire  jesting  on  the  lae  querist,  so  tar  as  they  can  be  ertimated  by  his 
take  place  hpery.  Ntra.  DoE, 


ia  resting,  | 


ing  insulated, 

Anytaakaga  ii_     .._ 

e  wire  to  the  earth  on  which 

mgh  the  insulation  of  the  wire.  If  we  turn 
aiT  about,  patting  the  negative  pole  to  the 
» leakage  will  now  take  plaoe  from  the  earth 
le ;  Irat  there  ia  just  the  aame  thickneu  and 
m  beiora,_and  it  cannot  possibly 


»  win  b«  a  greata  atrain  on  the  insolatiou 
-ire  when  the  negatiTe  pole  ia  connected  to 
when  the  poative  ia,  or  that  it  matters 
the  stiain  is  from  the  ootaide  or  inside  of 
f  Ptovidad  one  pole  of  an  inaulated  faat- 
wt^eOr  hMolatad,  than  can  be  no  leakage 


[72215.]- 

nrdinary  leatlier. 

beoausa  that  is  neaiij  pure  gold,  and  very  little 

'' polishing  "  ahould  lie  required.  S. 

[72259.]— Viol  d' Amour.— I  am  glad  now  to 
be  able  to  furnish  further  detaQs  aa  to  this  instiu- 
luent.  The  diagrams  will  give  a  ganeial  idea  of 
llie  form  of  the  viol,  and  I  have  upon  them  indi- 
<j«ted  the  meaaurameuts  as  nearly  as  may  be.  It 
f>l>pean  that  the  number  of  strings  is  not  invariably 

the  same;  but  the  genera' ^"-  — —  *--  '-■-- 

fonrteen — via.,  i 


strings.  The  former  pus  from  tail>pieea  ovw 
bridge  to  the  lower  pegs  (Kos.  1  to  7,  Fig.  1).  The 
latter  are  eyed  and  attached  to  bitch-pms  or  atoda 
in  an  ebony  or  ivory  plate  fixed  either  to  the  belly 
undamsath  the  tail-pieoe,  or  to  the  bottom  riba  ]iiin 
above  the  button.  They  then  pass  thioagfa  a  slot 
or  through  separate  holes  in  the  bridge,  and  are 
carried  buieath  the  finger-plate  through  a  ehanael 
ia  the  neck  and  below  the  pegs  Nob.  1  to  7  to  the 
oega  I.  to  VII.,  shown  on  Fig.  2.  Fagt  1  to  7  are 
nmedawsy  from,  and  pegs  I.  to  VII.  towards,  the 


irfoimer,  and  the 


lined  in  thirds  and  foortht, 
on  chord  in  two  o 


There   are    seven. 

strument    in    the    South „ . ., 

two  being  of  remarkable  and  somswbat  fan- 
tastic design.  M.  Chanot,  of  151,  Wardonr- 
street,  has  two  or  three  good  ones,  and  Hr.  Horiey. 
of  6,  Snssei-place,  South  Kensington,  was  good 
enough  to  show  me  one  he  bad  reoeatly  pnrctused 
in  a  collection.  This  ha  was  offering  for  sala  at 
£7  7s.;  M.  Chanot  asks  £3  and£20respectively  for 
two  of  his  instrumeuta.  There  is,  at  least,  one  pro- 
fessor in  England  Mr.  P.  Louis  Schneider,  of  87, 
Shaftssbuiy  -  road.  Hammersmith,  and  Msaara. 
Lafleur,  of  Qreeu-street,  Leicester-square,  are  the 

Eublishers  of  an  iostruction  book  (the  only  one  extant 
are),  which  contains  a  history  and  daacnption  of  the 
instrument;  indeed,  it  is  to  the  oonrten  of  those 
gentlemen  that  I  am  indebted  tor  the  <£agrams  I 
send.  Thay  represent  a  viol  belonping  to  Prof. 
Zoeller,  of  Rome.  It  ia  labelled  inaide  "Joannas 
Udalricua  Eberle,  Lautaomaoher  in  Prag,  1730." 
It  will,  I  think,  be  clear  from  the  diagrams  that  the 
belly  alone  is  arched,  the  back  being  flat. 

CoASLia  J.  TaaouxDDi- 
[72237-]- Watai    Sapplr.  — The   question   is 
unanswerable.    The  supply  can  be  Increased  only 
by  going  deeper,  or  by  getting  the  "  dark  "  to  turn 

lain.  There  an  BO  many  wells  now  drawing 

. om  the  London  baaia  uiat  even  the  fP">^ 

breweriea  have  to  be  careful.  B. 

[722S1.]— Cement  Kiln.— Bateiry'«  to  "Jack 
._  All  Trades  "  reply  (on  page  86)  to  ttt.,  quaiy  Um 
kiln  he  describes  iimiis  to  be  an  orda.iar^  dome 
kiln,  snoh  as  Is  used  tor  burning  chalk,  lima,  or 
bricks.  Therearesevoal  pointsinhislettetonwhioh 
I  should  like  further  information.  FIr*tly,  hara 
not  the  latten  itsaignating  the  difffrsob  pwta  got 


■NSUBH  nOBAiaO  AHD'WOBU)  0*  SOIllNai!    ao.;lU8. 


0«.  10, 


TkUieT  mixed  up,  and  what  ia  meant  bf  "  can  be 
nude  up  with  qoreiB  to  doabls  wall  uunda  and 
out."  Secondly,  hov  ia  it  proposed  to  drav  the 
ma  wben  irarai  off.  Thirdly,  is  it  "Portland 
Ooment^^  which  it  ia  proposed  to  bum?  If  ■>,  why 
does  "Jock  of  All  Tnides"  propose  making  the 
£re  arobes  o{  chalk  or  bricks,  as  that  wonld  only 
metui  extr&  laboor  and  aipense  in  freeing  tha  bnmt 
T>i«fcari»l  trom  foreign  matter  (i.e.,  lime  or  melted 
lirick).  Also  what  are  tha  bricks  to  be  pat  on  the 
top  of  the  oliais*  '°'-  ^  oommon  bricks,  thay  would 
be  ail  malted  up.  Fourthly,  would  such  a  kiln 
turn  Portland  osroent  at  Ml  If  it  would,  why 
dlODld  the  OSmcnt  ba  vary  strong,  as  I  do  not  see 
that  any  victne  wnnid  be  obtained  from  the  wood 
foelusod,  "Jackof  All  Trades"  also  nya,  "In 
firine  with  wood,  if  it  ba  green,  you  will  have  a 
jiret^  clinker.' '  Does  he  mean  a  pretty  oement 
clinker,  or  simply  a  mesa  on  tba  flrebais  :"  I  may 
i&y,  far  tha  infotmatiDn  of  thoae  who  don't  know, 
that  Portland  cement  material,  when  properly 
burnt,  ii  changed  to  a  very  dark,  hard,  heavy, 
aemi-vitreooa  maM,  tschnically  called  "olinker," 
and  a  very  intense  heat  is  required  to  bring  about 
this  change,  Cexent  Clinkbb. 

[72208.1  —  Taming  8plr»l»  In  Wood.  — 
"Batha''Tery  kindly  ezplaina  how  to  lay  oS  the 
^IKrals;  bat  that  is  not  what  is  wanted  (see  my 
inqniry— '^B  description  of  tha  lathe  and  appli- 
ancea  used  would  oblige  ").  Now,  I  want  to  know 
bow  a  lathe  oan  be  i»n>tiucl«d  to  turn  spirals,  and 
to  be  driven  by  engina-powar.  Ia  there  such  a 
lathe  made,  or  can  be  made  ?  Ci&ins. 

['I2SlS.7-Ohemlcal  AnalTBla.— I  cannot  un- 
derstand "A.'s"  diiliculty  yet:  but  here  is  a 
method  of  analyidng  a  mixtiUfi  of  Al,  Cr,  and  Fa- 
Add  to  your  BoIutiOD  ammonium  chloride  in  ^ckhI 
qoantity  (this  is  to  keep  any  Ug  in  solution  if  it 
nappansto  ba  preeant),  then  ammonia  until  your 
solution  miBlla  of  it,  and  then  boil  until  the  sola- 
tion  has  a  faint  add  reaction.  Cr,  AI,  and  Fe  are 
than  complately  predpitaled  as  hydrates.  Filter 
*nd  fuse  the  precipitate  with  pure  caustic  soda  in 
fan  iron  or  ajTver  oiah.  Boil  the  fused  mass  with 
Jwater,  and  teet  for  Cr  (Bolution  haa  a  yellow  colour) 
mrf  adding  excass  of  acatic  add.  and  then  acetate  of 
lead  to  get  yellow  Pb,  Cr,  O,.  Test  another  portion 
tor  Al  %  boiling  with  ammonium  chloride.  With 
iBgard  u>  the  bramida,  this  ia  Ihe  equatioa— 
2KBr  +  MnO,  +  2H^O,  -  Br,  +■  K^O, 
+  IfnSO,  +  2H,0.       St.  Claik. 

[72348.]— Ohsmloal  Analysis.— If  to  a  eolation 
oontainins  AkuOx  and  pot.  chrom.  ia  added  AmOH 
4od  Am^,  audit  be  then  boiled,  chromium  hydrate 
iriU  be  precipitated.  The  titrate  may  be  eiaporatad 
and  eiamiaed  for  potassinm  aud  oxalic  add.  I 
premme  you  know  where  lo  look  for  the  Ara.  To 
analyse  a  bromide,  take  a  dedziormal  solutian  of 
*il*a',  and  prepare  one  of  Am  snlphooyanida  the 
atms  atrangth.  Bun  off  IDc.c.  silver,  add  a 
maasored  quantity  of  pure  HNO„  and  a.  measured 
quantity  of  solutian  of  ferric  alum  ;  add  the  sulpho- 
Cjraoide  until  one  drop  gives  a  faint  permanent  red 
tm^.  This  is  to  staudardiAS  the  sulphocyanide, 
whiob  mast  balance  tha  silver.  Nait.  take  nolution 
of  bnunide,  add  HNO,  and  ferric  alum,  add  alight 
«X0GSS  of  silver,  shake  well,  and  titrate  back  with 
Bolnhocyanide.  Dedact  uuantity  used  from  silver 
and  adculalo  into  Br.  Thus :— Topical  Analv^is.— 
!tke  bItst  aolation  =  -008*26  Br  in  Ic.C. ;  -MSgnn. 
Jihmomn.phth.lnnn  iras  bumt  wlth  lime.  To  tho 
add  nhiimn  in  nitric  add  was  added  14'35c.a. 
,  iron  added,  and  -35 


oyiialde  r 


Dednot    -OS 


Log.  140S  -  1*76763 
Xog.   825°  9164639 


7471121  >65-S  percent,  hromine. 
Theory  for  C,oH(Bri  *  S6'3  per  cent,  bnunina. 
I  copy  this  analysis  from  my  work-book.         Sit. 

[72393.]— HaKlo  Sqnaiea.- "laqnirer"  asks 
whether  my  atatamant  on  p.  39,  with  regard  to 
"  oddly-even  "  magic  squares  ia  correct ;  in  other 
words,  whetlieT  there  ace  nn'ii'  aqaares  with  the 
roota  6,  to  14,  &c.  I  am  awara  that  it  ia  generally 
■uppoeed  that'''iera  are  not ;  and  an  able  writer  in 
the  Enausv  tSaoOAUlO  hna  been  ander  that  im- 
prraaioa  to' .  (See  Vol.  XL VII.  p.  60,)  Probably 
this  has  >'aen  because  edorts  to  make  auch  squares 
liave  been  exdusively  directed  to  squarea  oonlaiu- 
ing  the  natoial  aeriaa  of  numbers  1 ,  2,  3,  4  .  .  .  B'. 
I  DeLeva  it  is  impoaaible  to  make  theae  nasik  :  but 
If  MrUia^iuab«»  be  omtt«i  Irom  the  Hnea,  naaik 


30 


62 


14 


92 


2G 


This  sqnare  will  ba  found  to  ba  nasik  on  applyin. 
the  test  quoted  last  week,  p.  127 — every  rov 
column,  and  diagonal  (as  tha  squara  now  stands,  ( 
after  the  traiupoaitiona),  adding  up  the  aaro 
uumbec—in  thia  cose,  312.  I  may  perhaps  be  pai 
mittad  to  add  that  about  a  year  or  two  after  1  ha 
diacovered  that  oddly-even  naaik  aquarea  eiiatedj 
foniid  that  the  same  discovery  hod  been  mode,  quit 
independently,  by  Mr.  James  Crc"    *'""   """"■ ""    " 


Buggoal 


little 


s".'; 


squares.    His  book  was  printed  ODOnymoi    _ 
tor  private  ciroulation,  but  a  oopy  will  nowbsiouud 
in  the  British  Museum,  catalogoad  undar  his  name. 

New  Atheuieum  Club.  T.  S.  BAsaerr. 

[72406.]  —  Demagnetlslsff  Steel.  -Watches, 
&c.,  may  easily  be  demagnetised  without  being 
rotated  (a  process  hardly  calculatad  to  do  them 
much  good)  by  means  of  an  oloctro-magnet  and 
oltemnting  current.  My  own  watch  became  strongly 

in  completoty  removing  all  traces  of 
by  plaaiig  tho  wntoh  on  tho  pote.i  of  a 
■o-magnet  coimaeted  with  the  roagnelo 
Then,  as  I  gently  turned  tho  haadio, 
thus  creating  allerautiug  polarity  in  the  magnet,  I 
gently  drew  the  watch  away.  This  occurred  about 
tan  montha  a^,  and  tha  watch  has  not  lieen  troublod 


[72416.]- Locomotive  Ootoora.- G.N.S.R., 
light  green :  H.B.  Ii<ht  green,  nearly  same  as 
G.>f.S.ll.;  H.  and  B.B.,  1  think,  ara  criroaon  lake, 
but  I  am  not  sure,  aa  I  do  not  have  my  boolls  at 
hsud  ;  picking-out  colour  of  H.B.  is.  I  think,  two 
narrow  bUick Tinea  ;  H.  and  B,E.  I  do  not  know  ; 
N.KB.,  brood  black  band,  with  one  white  aCripaon 
each  side  of  it.  TheN.B.R.  engines  have  no  names, 
not  have  the  N.E.a.,  or  O.N.S.R.     The  H.H.  have 

ivhethor  the  H.  and  B.B.  have  namea  or  not.  The 
new  number-plates  of  tho  N.B.R.  are  oval  brass 

enamel  (ground)  with  brans  flguros.  N.E.R.,  the 
newest  engines,  simply  have  the  figures  painted  on 
tha  hind  splasher — usually  yellow  figuras ;  old 
onginos  have  plates,  crimson  enamel,  with  brass 
figures.  O.N.S.R.  ore  oval  brass  plates  (something 
like  tha  N.B.R.},  with  black  figuraa.  I  am  not 
Bure  H.B,  and  H.  and  BJt.  locomotives. 

&.  S.  Bbucb. 

[7242-3.]— Phonoffrapb.— The  "wai"  used  for 
phonograms  ia  composed  of  equal  parts  of  staarate 
and  oloata  of  load,  using  gum  damar  to  harden. 
Would  Mr.  Grey  (Newcastle)  assist  us  by  suggest- 
ing mode  of  manufacture  of  above  substances  V  As 
to  details  of  coostructiOD,  I  would  have  been  pleased 
to  have  gireu  them  (see  p.  63l>),  and  thereby  eavad 
me  a  lot  of  corrospondenoa ;  but  presumably  tha 
aketches  would  take  up  too  much  space.  Hence, 
it  "  Phono."  will  adviirtisa  oddresSj  I  will  send 
detailed  drawings  and  full  description  of  double 
diaphrogmad  phonograph.  Cavk  Diajioxd. 

[Why  not  send  them  /ifri,  as  asked,  for  the 
general  benefit  V—  E  n ,  ] 

[72135.]— StlnK  of  Wasp. -"Antolyoua"  mokes 
a  curiouB  blunder  in  his  reply  when  he  says,  "  It  ia 
a  mistoka,  howevBr,  to  aapposa  that  a  wasp's  stiitg 
is  barbed."  As  a  matter  of  tact,  tha  wasp's  ating 
coDBsts  of   a  fine  sheath,  shapM   like  a  hollow 


[72440.]— Voltmeter  to  Bosd  to  00 
a  sucking  solenoid  A,  about  IJio.  loaf  I 
tamal  diameter.  Wind  it  evauW  with  sib 
No.  40  Germin-ailver  wire,  aUc  eorss 
made,  soak  in  melted  paraffin  wax.  Fm( 
a  backboard,  as  shown  In  cnt,  aad  feik 


wires  to  termluala.  Now  cut  oat  o(  thin  s 
(about  ,',jia.  thick)  a  hanging  piece  B, 
must  be  alRied  a  doubte-pomted  tronnion 
playa  between  back  and  (runt  bearings 
which  also  carries  the  pointerEthatmarki 
on  the  quadrant  F  to  be  used  vertically, 
grade  roughly  by  means  of  tha  storage  c 
one  being  equal  to  two  volts.      Do  not  B 

- eter.  S.  Bt 

[72462.]-Clay.— Silica  occurs  in  two  1 
as  free  silica,  2,  combiued  with  bases.  1 
lina  the  total  amout  of  SiO,:  Heat  nbou 
f  the  powder  iu  a  platinum  dish  with 
ilphunc  acid  for  about  dght  hours,  . 
raporate  to  dryness.  Whan  cold,  boil  th 
ith  water,  carefully  filter,  dry,  and  wn( 
'eight  gives  the  total  quanti^  of  sitic 
sample.  Transfer  the  raadua  to  the  platii 
and  boil  repeatedly  with  a  saturated  sc 
sodium  carbonate,  flitacing  each  time.  ' 
residue,  first  with  hot  water,  then  wi 
slightly  acidolated   with   hydrochloric  i 


omountof  true  SiO,'.  To  ite  filtrate  obta' 
treatment  with  sulphuric  acid,  odd  a  alii 
of  nitrate  of  lead  Pb  {NO,)„  and  aUow  t 
liquid  to  stand  for  some  hours.  Filter  off, 
thelead^sulphate,  addingthe  washings  to  u 
pass  II,S  through  the  liquid  to  retnovea 
if  Imd.      Filter,  and  evaporate  solution  ti 


We  hi 


^gott 


_  .  Heat  until  n 

nitric  acid  aro  evolved.  Moialan  tl 
concentrated  solution  of  ammoni 
beat  on  water- bath  until  no  fort 


Wasp's  Stihq  MiOsiytKO  200  Limhab. 
A,  the  sbaalh  ;  B,  one  baib  protrnded ;  C,  the  second  barb  lyii 


Cob.  In  this  sheath  ore  contained  two  barbed 
eta,  which  can  Im  projected  and  withdrawn  at 
tha  insect's  sweet  will.  It  dosa  not  require  a  mag- 
nifying power  of  2,000  linear  to  show  these  very 


[72439.]— Automatic  or  Bleotrio  Fountain. 

— As  yon  have  some  accumnlatora,  you  oonld  use  a 
nnall  electro-molor  to  drive  a  smalt  sat  of  pumps 
f or  the  foonUin.  F.  C  Aluof. 


and  titrate  with  ^  OInO,. 


St. 

[ 72453. ]~OIay. — I  used  the  expreseoi 
two  grams  "  ;  this  has  appeared  iu  print  • 
two  graiua"  Aa  fifteen  grains  go  to  the  | 
makes  me  look  rather  small.  Assoc 

[72458.]- SLnock-KneeB.- Dt.  AUiuK 
a  book  iMtng  ti«d  between  tha  kneta  at  i 


ai.  m  18»0. aHQUBH  MBOHAino  AMD  WOBLD  0>  BOIESOB!  Ma.  1M3. 


/o 


/2 


^7. 


8:3 


iring  mgain  in  ths  moming.  The  book  ihoidd 
•aged  for  &  UiickHi  ona  eraiy  woek. 

Q.  A.   BlITES. 

46!.]— 'Wtmalmnt  tnflosikce  Kaohius. 
In  to  Hi.  Bottone  for  replj.    Will  he  kjudly 
At  Vie  machine  whea  tdrned  Uis  Terene  vr&T 
aot  W)kf    Eleobicity  is  genanted   oa  the 
ts  t^BnOtu,  but  ii  not  ooUw^  b;  the  « 

M7/)— BamoTinc  TUok  Tanilah  from 
MT&f.— If  tha  icint  ii  a  valn«ble  one,  and 
>  doinf  nopeHr,  don't  at' 

iTononi'tinlDdtpoiling  it 

■,  gmoeed  ■■  foUow* :  On  taie  of  the  ooiatn 
atardroptaf  nethTlated  ipbiL  and  if,  after 
■M,  70a  oantake  the  -nnOib  ofl  — '"  - 

ltft%e,' 


the  laniltli  ofl  with  a  ^aoe 
to  daan  the  whole  off.  a 


fa a^n^and  ponrlng  Un-u  .••«»  um  i», 
I  ■rniiwUTini  CMUaa  the  yiaaab  to  mlit  and 
q>,  n  ■■  to  be  eaoly  Temored  with  a  aoft 
nint*  are  inTadablr  died  befmn  bains 
Aad,  and  Oe  hot  water  diaBolna  the  die, 
Klbevaniidilooee'  but  be  csrefii]  not  to  rtib 
rint  irtula  wot.  If  tho  print  ii  mounted  c 
•  onaitrainw,  itwin  be  neoeaaarr  to  cut 
Dsd  the  edgea,  ao  jroa  oau  la;  It  flat  to  opeia 
pTe  dona   them  both  .waTi^mjaeUj  man j 

471.1— Talaphone  Sratama.—  In  leplf  l_ 
It,"  I  harawfth  gire  him  the  fmita  ol  what 
arpaciaiioa  I  hare  bad  in  the  matter  of  mnning 
kMe  eaUea.  About  two  jean  ago  I  resrired 
ite  to  "  have  wiiaa  mn  im  iwiuh-bouda  to 
«ti  tiQtt  UdUij  whaie  we  hare  tslephonaa 
MWKatO  telephonaa  in  the  Tarion* 
^  and  I  coDcInded,  after  a  few 
"  ~A,  althoDgh  nibj  act  to  a  graatei 
,  _ .     _  than  aaparate  wirea  would  be, 

«»  u*  dmnmrtaneea,  there  being  no  giaat 
„  lam,  a  table  woold  anawer  mv  puf 
•tUlwt.  T  fliat  nwaniTed  for  the  length  of 
*t«q«faad,  and  I  ordered  one  to  be  made  of  12 
g***™  wira  to  be  ooreted  with  a  diSaent 
gwmlMial,  and  the  whale  to  be  ooTemd  in 
R*,fawlofoimooe cable— 10  of  thawlreal 
■Mllot  the  line  wireaot  the  10  tele^ionn,  one 
1*.™*'"  •«i  ona  for  a  tptn  wire.  Rg.  1 
SPgWwaliual  «katoh  of  how  I  oonneotedlhe 
"•"■"to  Hm  Iia«a,  and  Fig.  3  la  a  drawing 


ghowingthe  mi 
intheoabUa. 

.  awitch-lerer  n 


lat  be  pot  back  to  Ita  own 

_  __„_  joDTanatioa  in  anj  other 

cirmut.  With  regard  to  Tif.  2,  I  cut  the  main 
cable  jnat  where  I  wanted  to  join  In  eaoh  tdepbone. 
I  tlun  Aaped  «igh  t  pieoea  of  wood  (the  two  e^onaa 
did  not  ra^ aire  jnoetioii)  abont  41in.  hj  i}in.  1^ 
)in.,  to  which  I  afBzad  at  the  fonr  oomera  aniaU 
piaoea  of  wood  about  l)in.  bj  Uin.  ty  )in.,  in  order 
to  taiaa  the  bloaka  up  BO  aa  to  allow  the  cable  to  pam 
nndonoath.  I  {aaroed  twahe  hole*  in  aadi  bloak 
for  the  wire*  as  ahown.  I  then  twirted  the  three 
'  lof  No.  1  wire  togetherandpaMadthsm  throng 
fiiat  hole  and  oanied  them  aronnd  nnder  a 
waiher  and  terewed  them  down.  I  did  the  aame 
with  each  ol  the  other  eI«T«nwina  iwpeotiTali', 

acaroalr  be  deaitad.    Baddea, 

BO  eadlj  be  got  at  at  an;  time 

ing  or  any  oQker  poipoie. 

[72180.]-SIulklnff  Point.-'Hm  ii  a  akotdh  of 

■ —    bj  means  of  which    tie  Saahlng 


of  amoilmaybeeadlTdstarmined.  AlaasUa* 
cjlindoc  about  3cm.  in  diameter,  and  12am.  long. 
'Die  bent  tubs  D  C  andi  jnat  within  tha  wooden. 


cork  in  a  flue  OTifloa.  At  D  it  ia  oonnaotad  t^ 
mbbar  tnUng  with  a  pair  of  baOowi,  the  Sow  M 
air  from  which  can  be  oonCroUad  br  a  nncb-oock, 
B.  A  ii  abont  one-third  SUad  with  oU,  and  tha 
whole  appatatn*  in  placed  in  a  water-bath  op  to 
tha  level  at  the  oiL  Air  ii  now  jaainl  In,  and  B 
ii  ao  adjoated  that  abont  0'5am.  founii  k«>t  on  tha 
nrfaoeof  thaoiL  Ateachriaeot  I'C,  thateati* 
made  by  bcingias  a  lighted  taper  to  tha  month  of 
A,  and  at  tha  "  "  "*■■"<[  point^'  the  Taponr  Ignitaa. 
In  laat  week's  iaoa  bat  one,  in  nj  answer  to  qnarr 
headed  "  Chemical  Analyaia,"  tor  tha  word 
"throughout"  read  "  thioeolpbate." 

St.  Cum. 
[T2iS0.]  — Flaahlnv  Fplnt.  —The  now  recognised 
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npper  mrfMsof  tbe  balb  of 

■■■  to  nerin  tha  noall  dond  esp  in  whidh  the  oil 
la  i»  tMtad  ii  plaead,  ■>  tiwt  tUi  cap,  whai  placed 
in  the  nn^.  u  mnnnidsd  alio  b;  an  eir  jacket, 
indoeud  aMn  l>;  tlw  Stap  or  rim  whicli  mn^Mti 


for  an  exact  teel  ID  maoj  detaili  an  pnacribsd  that 
I  ooet  itt»"J.  T."  to  an  exhanatiTe  deaniption 


[7-2493.}— OiMt  'WBrt«Tii  »nd  OrMt  North 
of  BwtlMd  XaUWKT,— Id  annrer  to  "  Loco. 
So,  2,"  I  Mnd  (ketch   of   Xo.  9  G.W.S.    Tba 


dimauiolu  are : — Driyins  •rheele,  Tft.  Sin.  diameter; 
Itmiing  and  trailiag  wtieeli,  4f L  Gin.  diameter ; 
tobee  0«°Rth),  lOfC  Sin. :  from  leading  wheel  to 
driring,  Oft.  fim. :  from  driving  to  trailing,  aft.  6in. ; 
«make-bai,  Sft.  9)iD. ;  footplate  to  rails,  4tt.  Sin. 
Donoij^  Lbttch. 

[72497.]— O.H.   BaUway    Looo.— Hare  with  I 
*-ig  to  forirard  iketch  of  Qreat  Northern  eiprau 

'-  e,  ai  reqneeted.  Si.  Aubth. 


6iD.  lithographsd  >oIar  epectrum  on  a  ooILodion 
plate  Bfl  a  acaJa,  and  have  not  the  Aliffhtcet  difficulty 
in  reoogzusing  an;  line  and  giving  it  its  exact  waTa- 
leagCh.  The  litbo  spectratn  being  divided  into  !& 
parte,  with  an  ayopieco  I  OMily  diatinguiih  an; 
portiaular  diTiaioii  and  line  comsponding  to  it  ii 
epecbum.  Foio  File. 


yon  lay  that  jonr  ti^tMhig-Bp  plM*  i>  oit  gf 
truth:  oralnyosha*e  bean  aatngyonrntf  isiat 
end  for  a  ooniiderabla  time,  and  oonnqnai%  it  bat 
worn.  CnoT. 

[72510.]-811d»>BMt.— I tfaink  TtmiiuialdUK 
oat  the  KM*  of  Totit  tMt  and  podi  Om  did*  Id  Bd 
fro  withontit;  thb  wfll  iboir  tod  at  ooca  it  Oa 
rertiinotpanUeLbatlanar  at  ona  eDdtkuIke 
other.  Uitii,Utaa  (iniplBmattKtopatttBfU, 
and  need  not  obtt  ;on  much.  F.  A.  M.        i 

[72511.]— Oupoitar'B  Br»M.— Bj  aO  aNMa  I 
ow  an  American  tnca.  If  tha  biti  aitt  poAadwdl 
home  the  jawa,  balog  adjnitable.  grip  UWB  nliBb 
ai  to  entiiely  prevent  that  wobbling  iO  ohjertiriMl 
in  EoglidL  patlami  with  fixed  •DokBt.  The  }»^ 
moreover,  oannot  be  left  io  the  work,  owlaftvAt 
hiaoe  gripping  tlwm  above  Uie  ahoaUw. 


yon  nave  goi  an  mnnauuBit  dhu  fjuaiiBBi  la  t^ 
circait  If  yon  bad  flte  cdl*  on  to  the  aletoiAaH 
itia  imall  iniiider  the  ndcn^ibanohvBUBadibdlt 
ia  dtfficDlt  to  determine  the  caoM  of  Oia  nuiwwka 
the  microphone  is  out  of  drodt.      ?.  C.  Aluv. 

1^72'in]  — Nofa«  lu  Telaphona.  — Sp«akk| 
frummy  own  experience  with  the  battMJ  and  tds- 
phone,  I  find  one  cell  quite  enough  for  a  AM 
telephone  drcoit.  I  ahonld  aay  von  have  too  mmk 
current.  Try  ana  cell  with  good  E.H.P.  and  Mi 
current.  Why  nae  same  battoy  power  to  td^boea 
as  to  ring  np  F  This,  I  think,  i>  decidedly  ■™4' 
You  must  switch  on  for  ringing,  or  iKthar  swita 
oS  lor  speaking.  F.  O.  WilluT. 

[72614.] —Bimaing   Ooiipar    *ad    Braw.- 

Cartaioly.    Mix  a  little  block  tin  with  copper  ai 

-  in  order  to  melt  quickly ;  but  the  follawui|  joa 

find  very  good :  Copper,  50  per  cent. :  me,  JO 

Dent.  W.  Cabidchael  Skuk. 

[72516.1— Testing  Hardnesa  of  Water.-Oa  I 

of  Che  beet  methods  is  that  of  Dr.  Clark.    Thajn-  | 

oess  is  described  in  Frankland's  "  Waiar  Aualm.'  f 

Assoc.  K.S.S.    j 

[72616.] —Toating   HanSneaa   of  Walei.- 
There  is  do  othur  method  than  tha  usual  pi  ' 
employed  in   analysis.     The  soap  tost  ia 


wiU 


[72.W1.]— aalvanic  Onrrent  Oenerated  by 
SoaonlM'  Aotlon. —There  is  a  reference  to  the 
experimenta  of  Dabois-Beymond  in  De  la  Bive's 
"Tnute  d'Eleclridti,  III.,"  p.  38,  of  which  the 
following  is  a  free  translation :  — ' '  The  observer  dipa 
the  fingers  of  both  hands  in  two  vessels  of  salt 
water  oonuecbed  (o  the  terminals  of  a  very  sensitive 

Slvanometar  £27,000  turns  of  wire)  by  meana  of 
ps  of  platinam  completely  deprived  of  electro- 
motive force.  When  the  needle  haa  come  tn  real, 
he  cootracta  as  atrongly  as  possible  all  the  musclee 
of  one  arm,  taking  care  not  to  move  the  Sugars  in 
the  liquid.  At  this  instaDt  the  galvanometer 
receivea  an  impulse  indicating  a  current  from  hand 
to  shoulder  of^the  contracted  arm."  Then  follow 
theoreticslcoacluaiona,  and  further  on  itia  stated  that 
a  greater  effect  is  produced  if  the  akin  ia  first  ra- 
moved  from  the  arm  at  points  placed  in  ootiuection 
with  tha  galvanometer.  Iq  Do  la  Rive's  second 
volume,  p.  tiS,  there  is  a  page  of  references  to 
works  or  papers  on  the  physiological  effects  of 
electricity,  and  Ditboia-lteymood^s  work  is  given  in 
"  Annaleu  derPhysik,"  ptvuiin—"  Unteranchungon 
iiK..  "•--^-■--"'---•|;jtat,"BacliD,  1KI8.    T.I. 


Belfast. 


J.  Bbowh. 


[72-506.] —  BpeotroaooBB. -If  "Fain"  will 
adopt  the  following  arrangement,  he  will  find  no 
difficulty  in  observing  the  absorption  lines  and 
obtain  a  apactrum  of  any  length.  Moat  likely  the 
failure  to  observe  tha  lines  ia  due  to  the  alit  being 
too  wide.     I  use    the   following 


at  the  other.  Thia  gives  a  spectrum  'the  lioes  _. 
which  are  not  sharp,  but  bright  at  one  end,  and  at 
'le  other  sharp  but  faint.    Focnsmng  is  effected  by 


D  a  second  pai^lel  iljt 


ibout  17  yards,  will  give  about  17  volts  prasure,  if 
driven  at  abont  2,760  revs,  per  minute.    If  coupled 

<r  perhaps  three  lO-candle  power  lampa,  marked 
b  volts,  and  taking  about  tvo  amperes  each. 
Hsncc  output  of  machine,  under  theie  circumstances, 
bout  four  to  six  ampciei  at  lo  volts  to  17  volts 
reaaure.  S.  Bottoiie. 

[7'2-]03.]— Thin  Enamel  on  Olaaa.-It  will  be 
most  impossible  to  got  absolula  opacity  with  Buch 
.uinueas.  But,  if  you  collodiooise  and  aeusitiaa  an 
ordinary  wet  plate,  and  then  develop,  after  a  very 
short  exposure,  with  pycogallio  add,  you  will  gat 
-  pretty  black  film,  which,  when  fixed  and  dried, 
uibe  easily  lined  with  your  ruby  diamond. 

S.    BOTTOKE. 

[72509.1 -Exploalvo   LiQuld.— I    know   of  no 


eipludea),  burning  away   to   caustic   potash,   nnd 
liMrating  gaseous  hydrogen.      Ciiloium  phosphide 

bright  light.  'AaaocN.S.S. 

[72-509.]— Eiploaive  on.  Touching  Water.- 
I  know  of  an  aingle  body  that  will  explode  on 
touching  water.  But  there  would  be  no  difficulty 
in  miking  a  kind  of  cartridge  containing  a  pellet  of 
sodium  at  one  end,  covered  with  OTdinary  ponder, 
which  would  fire  the  charge  on  touching  tha  surface 
of  the  water.  Of  course,  you  are  aware  that 
potassium  catches  fire,  but  does  not  explode,  on 
touching  the  surface  of  water.  S.  Boi-tonb. 

[72610.]— Sllda-rMt.— It  ^pean  to  ma  by  what 


athod  for  very  hard  aam] 

[72516. 1  —  Teating  Hardneo*  . 
Wanldyn  a  method  lathe  simplest,  and  is  as  i 
"Into  a  stoppered  bottle  (capacity  about 201 
--Lact  aize  ol  little  importauca),  whidi  his 
cleaned  and  rinsed  with  diatilleJ  water,  70>aj 
the  sample  of  water  is  to  ha  poured.  The : ' 
is  put  into  its  place,  and  the  bottle  is  shi' 
That  having  been  done,  the  standard  soap 


to.be 
buretto  i 
After  ea 


aaured  i; 


>  the  1 


in  of  the  soap  solution  thaM 

■      ■    ■    •    *^'   ■  «>^«js^"_ 

theUUwfcJ 

bottle  should  be  laid  on  its  side,  and  the  laC 
be  aatisfactoiT,  must  be  capable  of  p 
five  minutes.''    If  the  water  is  more  . 
hardnsBB  the  aample  must  be  diluted  with 
water.    The  iastructionii,  I  am  afraid,  wanU 
more  space  than  I  am  entitled  to.      The  «jl 
apparatuB  to  cany  out  the  above  teat,  obtaia*", 
an  operative  chemist's,  would  be  about  aa  ti>Il<*] 
One  Mohr's  burette  with  pinchcock,  50cc.,3s.*' 
one  stand  for  ditto,  2s. ;  one  shaking  bottie,  -^ 
city  about  200cc.,   with  marts  at  70cc.,  U 
litre  Wanklyn's  standard  aoap  aoluHon,  ia.-  _. 
4s,  6d. ;    total,   lis.     When  yon  hare  foinvj' 
hardness  of  the  water  by  the  above  tost  it  k  »■ 
poseibla  to  tell  you  the  quantity  of  lime-ifslj' 
add  to  aoftan  it,  aa  lime-water  will  only  prodp^  1 
bicarbonate  of  lime,  and  the  cause  of  hardot**^ 
may  be  dne  to  lulphate  of  lime,  oarbonnte  ef  Jj 
neoa,  aulphate  of  magnesia.   Ac,  and  ptot>w 
-•aon  of  the  whole  of  them.    If  you  (•    ' 
about  a  gallon  ot  tha  n    '       '   ''' 


LS  by  aud  by  noted  whe 


J1lS»^ 
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o  ten  yon  how  far  limo-wster  will  loftan 
le  propel  pnipoctioiu  to  un. 

CsiB.  E.  OirTmi. 
OTge'i  Haiin,  Eaitcheap,  Oct  3. 

.]— TMtlDg-  Hardnaas  of  Water.— The 

>f  teating  the  hordueuof  water  iab;  adding 
rd  aolutioii  of  Boap  to  the  (ample  of  water, 
IK  the  quuitit;  of  the  BOapsolution  reqtiiied 

a  peimaaent  lather.  The  f  □Uowiag  is  a 
m  of  the  ihmIui  oprriindt  .—Firtt  m^e  a. 

Aolutjon  of  «oep  hy  putting  Hmidl  quootitiBs 
le  ol  Vgroi.  o!  lead  plwter  and  Sgrm,  of 
rainm  catbooate  !□  a  mortar,  and  rubhing 
lillhej-  ate  thorDughl;  mixed,  add  a  littla 
ed  ipirit  and  tritumte  thoroughly,  lu: 
<me  time  and  filter.  You  mu>t  then 
iM  this  »  that  I4-26a.c.  of  it  are  equivalent 
of  a  solntiDD  ol  calcium  c&rboDate,  which 
■0002grm.  in  100,000  o(  watM.     When  this 

tkke  50a. D.  of  the  water  to  be  examined, 
rectly  from  the  burette  containing  joui  >nap 

ition  ;  continue  to  do  tbiH  until  you  get  a 
naed  which  lasta  for  five  minutes,  and  then 
from  table  the  hardnesa  of  the  water. 


H.^^l'^Sl:,:!.?"''    H.H.„. 


itzty  of  lioio-water  to  he  added  will, 
spend  OD  strength  of  lime-water,  and  aisc 
laidneea  of  water.  You  can,  howeve 
culate,  for  voa  will  have  to  add  anoug 
inrert  the  Bolable  bicarbonate  preaeut  iai 
ible  cubonata.  Ai  to  liooka,  neailr  all  o 
lie  chemical  analyiia  will  nipply  what  yo 
R.  B.  T.  W.  Z. 
]— OoU-Wlnder — There  is  no  difficulty 
g  the  Doii  evenly  with  the  winder  vou  ^  — 
ad,  provided  Uie  follOB-ing  precaiilio. 


e  ooU  froi 


ing  backwards 


I.  The  bobbin  must  be  a 
-Bible  diatance  from  the  coil,  otherwise,  ii 
Jiewire  will  teud  to  lap  over  the  adjacen 

S.  BonoNE. 
I— OoIl-WIndor,— I  cannot  see  how  ; 


'  u  I  proceeded  with  a  coating  of  ihelloc 
loi.  dissolved  in  4oi,  methylated  ipiritl. 
lat  if  1  beld  mj  hand  too  near  the  coil, 
ncliea,  I  could  not  wind  it  evenlj  at  all. 
I ;  I  think  you  will  manage. 

W.  N.  C. 
|— Dynanio.— To  Mb.  Bottosb.— Wind 
atore  with  Jib.  Ko.  23  d.c.o.,  and  the 
neta  with  41b.  of  the  aame  wire.  Connect 
it.  I  think  you  will  find  that  this  will 
1  Tight.    Plea«e  report  result. 

8.  BonosH. 
I— LavoraBe.— The   bar     will    certainly 

Weight  on  A  is  181b.  plus  weight  of  bar  ; 
BTcl;  the  Bum  total  of  all  the  weights. 

Assoc.  N.S.3. 
— ta vera g-B.— Weight   on   cord   equals 
r  ISlb.    The  weight  cannot  be  increiued, 

how  you  place  the  weights,  as  they  ore 
eted  to  any  independent  bod  v. 


ling  watcli 


■l-Watoh  -  GUdln^.- 

'gildinB,  the  ln*t  iiptratL--  ._  ,_  „  ,„ 

«  round  and  rouiid  i  the  finer  the  stone  aui 

la  the  cstli,  the  better  and  finer  tlie  gildmi 

A-voiwJi. 


[7M33.]— Watch  QUdlng,— "  Country  Watch- 
maker"  will  find  tlie  fallowing  all  right  tor  frosting 
wat<±  movement  :—2|oz.  nitnc  acid;  2oz.  iQuriatie 
add,  full  strength  ;  dip  for  a  tew  seconds ;  then 
rinse  in  water.  If  not  frosted  enough,  dip  again; 
then  scratoh-brush  with  a  circular  motion ;  then 
gild. 

13,  Oupka-slreet,  E.  Geo.  Lowk. 

[T'23'21.]— Ltmellght. — Do  you  not  understand 
that  the  gases  in  the  cylinders  are  under  pressun, 
and  that  in  each  case  the  gas  is  issuing  into  the 
air  and  will  take  the  way  of  least  losistaace  ? 


with  regulators 
haga,  which,  by  the  bye,  are  nut  ssJe  things  at  all. 
No  gas  regulator  that  I  know  of  could  let  gaa  pais 
into  a  bottle.  The  worst  thing  that  can  happen  is 
mixing  in  the  leading  rubber  mbes  when  one  Dottle 
has  run  out ;  but  even  this  you  would  have  warning 
of,  becauBo  your  light  would  burn  very  dull  and 
red  before  this  could  take  place.  With  a  regulator 
on  each  bottle  and  a  light  hurning  dull,  turn  oft 
either  gas  at  the  burner  [not  at  bottle),  and  it  this 
bums  worse,  turn  liack  again  to  previous  position, 
and  regulate  with  other  burner  t^tp.  Letiusuppose 
your  H  was  rnnning  out.andintumingoff  abtirner 
you  hit  on  the  U  tap ;  then  your  light  would  go 
worse,  a*  you  at  once  turn  on  again,  and  turn  off  a 
httle  the  O  tap,  when  the  ligUt  would  improve. 


work  with  a  full  amount  of  gas  in  your  bottles. 
Should  you  require  any  farther  help  or  hints,  and 
will  advertise  your  address  in  this  ionmal,  I  will 
see  what  I  can  do  for  yoo.  F.  O.  Willut. 

[72526. ]-Bxhatut  Fipe.— This  ihoold  be  lad 
into  the  open  air,  a<  the  gaa  is  not  thoroughly  -" 
sumed,  or  cannot  be  depended  upon ;  hent 
may  be  accumuhiting  an  explosive  compoi 
your  chimney  without  knowing  it,  so  it  is  as  well 
be  safe.  Jaci  of  Au.  Toabbs. 

[72-529.]  —  The  StralB-ht-Un*  Chuck.  — 
should  be  very  glad  if  I  could  help  "  Phedriok, 
but  my  apparatus  is  so  dilTereul  to  bis,  I  feartht. 
it  is  hardly  likely.  It  is  not  long  since  I  finished 
my  chuck,  and  as  yet  I  have  not  had  inuafa  pracl 
with  it.  Mine  is  boiled  down  upon  the  lathe  b 
the  Hoao-engine  movement  being  given  by  a  nx 
ing-reat.     "  Phedrick'a ''  ia,   I   auppoae,   bolted 

"-  -  front  of  the  heodstock,  and  therefore  it  roi 

h  it  BO  oa  to  produce  the  waved  cutting.    The 

chain  connects  the  mandrel  and  the  shde  of  the 

chuck,  so   that   they  move  together   at  the  same 

relative  rate,  and  so  reproduces  on  the  work  filed 

the  slide  of 


Sn 


The  luotiou 
ay  be  confined  withu 
e  segment  stops.     Si 


nuet.  of  course,  bo  slow 
:  cfrtaiu  limits  if   desir 

the  chuck 


n  the 


maudiel  ba  so.  You  must  turn  it  alowlj  by  the 
little  hand-wheel  for  fixed-tool  work,  and  by  the 
tangent  screw  for  work  with  drilli  and  cutters; 
withdrawing  the  tool  and  turning  backwards  to 
'-ke  another  cut.  F.  A.  M, 

25,  Qronge-road,  Eaatboume. 
[72530.]  —  Zoology — The  cheese- hoppers,  or 
maggote,  are  gentles;  that  iathelarvs  of  a  small  dip- 
terous insect  or  fly  belonging  to  the  family  Muscidx, 
and  known  as  Piophila  caaet.  The;  are  usually  to  be 
found  in  poor  cheeeeethat  have  been  allowed  to  get 
too  wet.  I  have  heard  of  people  who  profeaaed  to 
'ike  eating  them.  Alibbd  Llots. 

[72531-]-SmaU  BoUer.— Bivela  Bhonld  be  ^'.in. 

liam.,  lin.  apart.      Salammoniac  should  be  (ued 

ifter    riveting,    and    the  plan  you  indicate— viz., 

:u1ks  fixed  from  top  of  firebox  to  top  of  boSer,  ia 

:be  best  recognised  plan  now  ;  but  I  would  suggest, 

n  order  to  make  a  good  job,  that  the  holes  had 

better  be  tapped  aud  screwed  instead  of  expanded. 

"'.eue  get  button-headed  rivets,  and  button  when 

lU  rivet  on  outside.        W.  CiBJticiiAEL  Shitb. 

[72533-1  — AltomatinB  Ourront.- The  chief 

advantage  is  that  the  current  can  be  trannnilted  to 

--iy  distant  point  at  a  high  potential  through  the 

ains  (which  may  therefore  be  smaller  and  much 

IS  oxpeusive),  and  then  transformed  down  to  a 

mparativelj  low  and  safe  potential  on  the  pre- 

ises  of  the  consumer.      Equal  cnuaumption  of  the 

corbouB  ia  quite  a  minor  pouit.    It  is  not  absolutely 

iceasory  oii  account  of  sparking  at  commutators  if 

le  potential  is  not  much  over  2,000  volts.     At 

edium    potential     the    altematiog    C.    is    most 

mgerous.      At  high  potential  both  ore  dangerous. 

E.  C-  B. 
[72533.]— AlteTnatlDK    Oarrent.— For  an  arc 
mp-  the  use  of  the  alternating  current  causes  both 
carbons    to    consume    equally.       An    alternating  - 

>nt  dyuamo  is  quite  as  liable  to  sparking  as  a 

c-current  one.  The  chief  advaDtogs  of  the 
u It eniate- current  machine  lies  in  the  fact  that  it  ia 
1  lit-sible  to  reduce  the  current  of  high  potential  and 
small  current  into  one  of  lower  potential  aud  larger 
current  at  any  desired  point  in  the  circuit  by  muaui 
Ufa  Lroiufoniieri-andaiitutBUCll  Jielpel' tocanj 


a  small  current  of  high  potential  to  a  distance  than 
it  is  to  oony  a  large  current  of  lower  potential, 
alternate  currants  are  coming  into  use  far  large  in- 
stallatioiu  where  long  distances  have  to  be  traTsrsed. 

a.   BOTTOWB. 

[T2534.]-Batter7  OelU.— It  yon  use  one  cell, 
you  obtain  the  S.M.F.  due  to  one  cell.  It  yoD 
increase  the  number  of  jour  cells,  you  also  increoao 
the  E.M.F.  Sll. 

[T'i^St-]  — Battery  Oelli. —  Separate  cells  ne 
aMolutely  necessary  unless  yuu  wuh  to  have  the 
plates  always  connected  in  parullet,  which  of  coorae 
makes  it  one  cell  of  low  reaiatance.  If  you  were  to 
connect  the  plates  oil  iu  series  they  would  be  short- 
drouited  through  the  liquid  and  the  power  wasted  ; 
one  cell  would  be  certaudy  as  good  or  better. 

E.  C.  B. 

[72534 .]— BattaiT  ObUb.— Since  the  zincs  would 
be  faced  by  negative  pl&toa  ou  each  aids,  and  would 
sand  current  in  both  directions,  the  current  would 


.  between  the  separate  calls  of  single  I 

batteriea,  that  tar  better  effects  are  obtained  whea 
these  cells  are  placed  on  glaas  stripa  standing  edge- 
wise. S.  BOTtOSB. 

[72S34.] -Battery  Oalla.— Tour  battery  would 
not  givA  any  more  power  than  one  cell.  For  in- 
stancej  supposiBg  we  have  three  oalla  connected  ia 
aeries  in  an  undivided  trough.  The  currenla  of  the 
two  inner  zinca  would  flow  through  the  liquid  ti> 
each  carbon  and  short-circuit  themselves  by  the 
connecting  piece  at  top ;  bnt  the  two  end  plates  >! 
and  C  would  still  be  open,  as  it  would  require  a 
piece  of  wire  outside  to  complete  the  circuit,  and  the 
only  cnrrent  available  would  be  from  the  two  end 
plates  mentioned  ;  the  other  would  form  t)atteiiea 
within  themselves,  as  it  were,  and  would  be  about 
aa  much  useful  in  producing  a  stronger  B.M-F.  as  a 
brick.  Yon  will  have  to  use  separate  cells  for  each 
battery,  there  being  no  other  way  out  of  it. 

[T^fSS-l—WlUana'  Hlsh-Spaed  Engine.— 
The  heading  of  this  qoerT  should  be  a*  above, 
"Wmana'.'^inBteadof  "nTlUams's,"     T.  H-  3. 


[725(6.]— Annatnre.— To  Mb.  Bottonb.-I 
cannot  answer  this  .juory,  as  I  do  not  nnderstaod 
the  question  as  it  ia  propounded.       S.  Bottonk. 

r72o46-]  — Adjuatment  of  Seflectora.  —  If 
"  O.  a.  B."  will  write  me,  I  wili  send  him  a  copy  of 
the  letter  in  qaestion. 

Fordingbridge.  T.  WKffnJKE. 

[72543.]— ContlnuouB  Indicator.- The  move- 
mant  shown  in  Fig.  UU  of  ■' Practical  Electrio-BoU 
Fitting  "  can  be  altered  to  suit  your  requirements. 
Put  an  extra  spring  and  contact-post  to  the  vane, 
so  that  it  breaks  the  indicator  circuit  when  tha 
vaae  falls,  and  makes  it  when  reset, 

165,  Clueen  Victoria-street.  F.  G.  Allsop. 


[72551.]— Ink.— Sepia.  Sk. 

[T2651.]-Iak  tor   Lantern  SUdea.-What  ia 


[72552.] — Alr-Pnmp. — Unscrew  the  eylindera; 
the  vatvee  will  be  exposed.  They  consist  of  stripa 
liled  eilk  tied  over  holes-  Examine  and  renew 
oiled  silk  if  necessary.  Sh. 

(72-^3.]- Oryatolenm. — Do  not  use  oastor-oiL 

Affix  the  photograph  with  starch,  and  mb  with  a 

of  wood  till  m  absolute  contact  with  the  gloss. 

Bub  away  the  paper  with  fine  sand-paper  tiU  the 

logecanbe  seen  from  the  bock.     Saturate  with 

—   ti-     I  have  never  hod  any  failure 


yet. 


SB. 


F.  C.  A 


[72654.1-BattBry  Power, 
wh  mile  of  wire.  No.  Itl,  hse 
lims,  and  that  the  three  miles  ai 


Beckoning  that 
,  resistance  of  2fi 
half  go  and  half 
he  circuit  would 
probably  be  aluut  39  to  40  ohms.  Now,  it  takes 
ibout  i  of  an  ampere  to  ring  a  fairiy  good  bell.  We 
nay  caU  the  electromotive  force  of  Lha  Lcclauchv 


.  a  volt   oi.u 

oe  10  ceUs  in  aeries  should  tie  just  about 
ing  the   bellt 


longh 

^™  10  r  I'a  +~40  °  62  "  * 
ittle  less  than  i|  of  an  ampere.  If  this  is  not  found 
:ufliclentadd  gradually  a  cell  or  two,  noting  results. 

S.   BOTTOIIB. 

[72561.]— AuilHary  Powora-- If  you  wili  not 
(O  m  fur  electric  plaut,  I  am  afraid  that  there  is  no 

;oiiSidBrablB  plant.  J.iCK  uF  All  Tbjdbs. 

L7256J.]-Boat  Motor.— To  Ma.  Boitobb.— I 
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■tumid  put  kbaat  61b.  No.  ISon  tb 

Illb.  No.  16  Dn  the  fiddt,  eoQpled 

the  Seld-nugnet  cucaw  vera  of 

tnM,  the  P.M.  com  might  b«  Hia.  diameter,  bj- 

Gn.  long.  S.  BomvB. 

nTSSB-l—Ctm^at  for  IiooaaArtUcioI  Teeth. 
—Ton  do  not  uj  what  Oie  teeth  an  like,  on  metal 
Blatei,  on  pini.  or  which,  msritic  eemeat  or  sulpbi 
I  ham  (weat  them  on  with  chloride  of  xinc  and  ti 

JxCK  OF  At.L  TBU)B3. 

[72M8.]  —  Pooket    Acenmatetor.  —  To   Mr. 


boTTon.— Each  cell  of  accninalBtot  tAkei  a  chare- 
ins  111  Millie  of  Z'Srolta,  hence  ai  the  tncbroniaU' 
ceD  ciTM  but  2  nib  at  leaat,  and  f  oar  three  cells 
wqnfre  7'6  to  fhaxgo  them  (if  chu'gcd  in  " 


U  be  6  Tolta,  the  Teeistanoeperba 
gonpOBUg  an  oater  rtalinnoe 
sd  (Ruh  as  pnented  by  a  Q-toII 
t  wonid  be  about  1 1  ampere,  and 


would  retain  no  charge  E 

[71568.]— Packet  AoomniilatoT.  —  I  cannot 
COBcUj  inform  jou  of  the  renilti  f  ou  would  be 
UfcalTto  get  from  joor  oanunalator,  but  wD!  give 
detauaoi  one  I  made.  It  conaittedof  two  cells, 
eadi  oontaioiiui  two  platea  of  wrforaUil  lead  oin. 

L ^ '5r  about  an  hour  from 

3'5  Tolt  tamii  for  ttboat 
(d)  Your  accumolntoT  will  neod  at 
least  five  cells  to  chu-ge  it,  and  left  on  for  about  one 
hour,  when  it  would  no  doubt  OTe  a  continnoiii 
light  for  about  15  minutes:  oi  conne,  you  can 
tntend  the  workiog  of  your  accamnlator  over  a 
qwoe  of,  aay,  two  or  three  houra,  then  it  would  last 
parhapa  36  to  40  minntea  of  intermittent  work.  (A ) 
llie  omrent  would  DO  donht  be  ahoat  G^  yolta— (I) 
the  flnt  go  off  it  will  light  one  lamp  for  about 
Ifi  mlnntei  ib^ght  off,  or  two  ia  parallel  for  abont 
AtB  or  nx  minuUe.  (2)  The  omrent  would  be  about 
ni^t  or  tm  minutes  lost  on  ooeoont  of  the  imBU- 
nea  of  the  celli,  and  being  cloned  at  the  lop,  which 
mUows  the  cella  BO  great  a  chance  of  short- drcui tin ji. 
In  mod  formed  cells  of  the  Planti;  typt>,  one  will 


e  two  or  three  weeks  after  i 


"£f; 

LT2M9.1-Abbiit1>>V  White  Setal.-I  dioold 
not  emplo;  mtpeUation,  but  the  humid  method,  if 
I  willed  for  accurate  rmults.  Sh. 

[72571.]— Dynamo.— The  following  are  among 
the  prolmble  causes  of  your  failure: — 1st.  The 
■imatora  wire  leaks  to  the  armature  core.  2nd. 
The  field  maguat  wires  leak  to  the  F.H.  cores. 
3rd.  Hie  brushes  ore  wionsi;  set  with  regard  to 
the  oenunntator  ilita.  4th.  Tod  are  driving  in  the 
oppoiits  direction  to  that  which  too  ought  to  do  to 
tnoduoe  onrnnt.  6th.  The  field  megnet  wires  are 
wrongly  connected  to  each  other,  so  that  you  have 
two  polee  of  a  simOar  name.  Saise  the  brushes 
frorolhe  commutator,  connect  ep  to  your  battery, 
then,  after  a  few  seconds,  lower  the  bruskcB  on  to 
the  commutator.  U  the  machine  does  not  now  run 
fte  a  motor,  you  may  be  almost  certain  there  is  great 
leakace.  Test  for  this.  It  it  runs,  note  the 
^'— ~*-~~  -■  "*-*=on,  and  drive  in  —■■— ■  .'i^^.'**'".  ** 


Aw  exhibition  of  the  handicrafts  prB«ailiog  in  the 
Wot  of  Scotland  is  to  be  held  in  Glasgow  during 
the  winter,  and  will  be  opened  probably  on 
December  16  by  "an  illustrioos  persouaae."  The 
object  o(  the  eihibition  is  to  raise  fundi  for  the 
eetablishment  of  a  "people's  palace"  in  the  east 
and  of  the  town. 

Ooat  of  Electromotive  Power. — On  the  cost 
oI  power  from  electric  motors  the  Eltctrieal  Kngl- 
nier  says:  "It  is  to  be  borne  in  mind  that  the 
viotor  hosinesB  depends  largely  for  its  aucceae  upon 
the  rates  at  which  the  consumer  con  secure  bia 
current.  We  have  received  within  the  last  few 
days  the  new  achedulo  of  power  rates  recently 
adopted  by  the  IJruih  Company,  of  Baltimore, 
'after  a  very  careful  consideratioa.'  It  is  as  (oI- 
Iowa :— AH.T.,  2>60dol.  ;  JH.P.,  3dol. ;  JH.P., 
Cdol. ;  1H.F.,  lOdol. :  2H.F.,  IGdol. :  3H,F.,  21do1. ; 
4H.P.,  aadol. ;  5H.P.,  30dol.  :  6H.P.,  33dal.  : 
8H.F.,  42doI. ;  tOH.P.,  50dol.  This  scale,  which 
■COBS  into  effect  on  July  lat,  seems  reasonable  for  a 
.. ._  conditions  as  Dallimore  does, 


, ^   BO  great  a  diver^iflCBlion  of 

small  industries  as  one  Gnds,  for  example,  in  Boston 
or  Kework,  Still,  the  motor  business  has  iMeu 
fairly  well  worked  up  in  Baltimore,  and  there  are 
now  376  motors,  representing  about  200H.P.  of 
aaily  coDBuraijtion  of  current.  With  the  rerised 
Bchedule  this  |ii amber  and  quantity  shoalil  in  rgaoe 
4DJCU7." 


UlfANSWEEED  QUERIES. 

■la  ■« 


imvioni  to  Uiia  lite  ^os*  oely  Bcured  up  to  U.    Fliai 
eipUia  the  difference. —Yai*«a  Hun- 


Buntt,  73006 ;  a.  A.  BsUea,  iWH. 

79030.    Trierdea,  407. 

71908.    O.W.R.  N'o.  16  Bmsd  Osuge  7ft.  Coupled  Lcko., 


7fM7.     iTasTOlldCHi-,  ^ 

7NtS.    Bteun  Coil,  11. 

mao.   BydnMtatie  Itoblea,  U. 


[MSaS.)— VlCTram.— How  cui  n  piwioo:  1.  ■■cam 
nafew  flasks,  wittwat^tho  use  ol  air-pDmpt  WUii 
— '— ■    31ioold  be  Klad  if  anjone  wooM  eiplils 


QDEBIES. 

C7U71.]— Coloured  Uchta.— Can  any 

iB  how  to  male  different  oeloand  lightiT    _   .  ._.   ._ 
mix  with  paraffin  oil  something  that  wUl  be  safe  from 

-iploslon.— Cotoi—  ' 

[inrs.]— Eleetrie  UKht  tor  Suk  Soom.— W3I 
)me  reider  klodlf  inform  me  the  best  way  to  lit  np  the 
electric  tight  (nit^)  io  toy  dark  mam,  to  nBpeDdnem 
'he  roof]  The  light  to  be  ei]usl  to  an  ordinaty  gas  jet 
nd  worked  bj  baUHria.— Photo.  ELioraici  ■ 
[TISH.] -Vibration.— WiU  mme  of  jtr 
esderahelpme  inthefoUowiDs!  Iwsnttoc 
ion  into  nitatjon,  mechanicaUjr,  or  aer  oW 
luflt  be  mode  in  siich  a  manner  ss  not  to  st 
Ji;  sugsBitiDn  or  plana  will  gteaUr  oblige.- 
[73fi75.VNuIeB.— Would  Ur.  BdUoos  01 


rs.  VNanlea.— Would 
kindly  give  aoy  infon 
Id  I  mu^  go  there  (or 


kindly  jIve  aoy  information  about  living'then  I 

[7*676.  )-Ohpomio-Aold  Batterr.-'W 

indly  give  me  the  proportions  of  carbon  ai 


would  like 


[7!37e.]-Sivar-coatlnK  Pilla.- 
'r^et^*  or  any  oth?  r«ider  tell  me  aov 
3w  the  iagredlents. — M^''p. 


kpply  the 
[72579.]— Bleotrto  Motor.— Some  few  days  ago  there 

lltd  by  elcetiici^,  nod 

IC  canHed  three  adult  paaseiiseFS.  and 


Dost  bigbly  of. 

lid  a  an  mile  joi 

ha  outlay  or  3a    Can  this  be  a  tact  T    It 
as  a  '*new  family  cosch"  in  the  shape  of  a  phs 

eadr  atuted,  esidly  guided,  and  easily  sMpped. 

manDer  some  three  years  age  something  of  tuekiad  being 

.• it^i ._  ,■  — .. — _  "sn  soy  resoer  tell  me  If  any- 

-,,  -_ I  la  or  near  London  1    I  am 

an  jmnKd[ate  puicfaasn  of  someChinir  of  the  kind,  1/ 
assured  of  iU  utility,  and  the  law  will  allow  tCsuseon  the 
'    ~    idcnlaiid  the  law,  Ihia  i*  not  liksly ;  but. 


alill,  il 


[7K90 .]  '  Draughts. —No  doubt  many  of  tout  readers 
are  situated  in  the  same  way  sa  myself —vii.,  have  taught 
their  chitdTen  games  (draughts  havine  had  speoial  a£»n- 
Uan)  until  the  .ehiHian  pnya  the  beM  fllayen.    Can  any 


.. di  I  have  heard  sc 

played  scientdflcally  it  is 
has  first  toore.    Ia  this  t 


nuah  f    I  have  beard  th 


mpoailble 
ael-FaTE 


ben  tvo  of  the  three  strings  are  wedged  the  remaining 
le  souuda  j  uat  aa  thou^  there  are  two  atiings  not  in 
liiiou.  As  this  is  the  case  more  or  less  with  every 
ring,  it  roUly  is  quite  a  nuinance,  so  much  so  that  1 
ive   aerioiis    thooshta    of    aelling    the  instnuzieiit.— 


tTlseX-l-TemperinBr  Skatea- 

un  ot  Itnymoiid  aitlenaion  roller  tniKin 


have 


oupleof 
i^ertcfl 


[72383.1--Comea"    Polaria.  — Will  somo  as 

sDiical  fricod  kJodly  deacribe  for  my  beoeflt  bow  to  I 
ir  En^i.-A  PoljriB  t  I  uveseentheobjectmentieiiedi 
liflg  to  he  dlawrned  by  cheap  tana  ptesumably  p 


I  have  eaaily  divided  Castor  o 


Siin  to  the  ra<Q-TDLr  must  be  pnvlded  by  the  wstcr  it- 
f.  ThevfhoIeiou»liioteiKeedl6in.mheight.-C.E. 
[raSffi.  1— Vacuum  Gaueo.— I  hove  chiuwe  of  a 
.bcrol  aoH.P.    The  vacuum  gnu^  flares  up  Io  30.    My 

packed  all  glanda,  aod  tfao  valves  all  appear  Id  be  right. 
What  else  slmila  1  do  to  get  mors  t    nie  engine  J  had 


[THsr.}— SaUnr  Child  Band  Blns.—I  ^  ia* 
grtat  diSadty,  kaving  started  to  make  one  of  Ike  sInn. 
I  hava  Dsed  numlda  made  fmm  iJulk.  The  gold  bite 
meltediiiasneibleaTet  a  blacksmitb*s  flre,  I  0^  tU 
the  metal  eools  almost  too  qolekly  to  pom  oat  I  ^ 
after  tasi  m  twelve  trials  only  a  tailine  and  waste  id  jdL 
The  geld  does  not  nm  sU  RHind  the  BUMld,  the  riafbtli* 
onsqusl  and  unjoioad.  Csnld  I  molt  the  aold  ia  tbc 
mould  of  ehslk  with  an  oxy-bydiwea  Jet,  ana  i^  S IW 
wayt  I  mixed  a  Ifttls  pewter  inOi  the  gold  sal aaaa 
small  quantity  of  tilvar.    Wliat  Is  the  beet  way  tojt»- 


[7ia».]-SDbmaTiii«  Boafc-WiUaoo*  M 
partKolars  and  sketch  of  Jhe  new  sphensal  si 
boat,  mceDUv  invented  by  an  Italian,  and  eald  ts 


oomspondent  kindly  give  the  dadgnec's  name,  di 
buildmg,  and  eyllnder,  and  driving  wheel  dlmaari- 
thefoUowing  engines  :—I..N.W,''^Befton  "  ISAoa 
cyUnder  single  whed,   o — ""  '^""~' —  *"  ^"' — 

leading  wheels  I  also  HT- 


7Keo.1-LaUis  Oarrla^e.— WQl  •omaoDe  tMf 
-.J  me  what  ia  fbo  right  diataaee  for  a  ls£he  eaniBfstD 
traval  to  sat  threads  1^  a  mixed  namber,  as  I]  pn  lad.  > 
~  per  inch,  V.C.  I  Uv  lalhe  ta  4  threads  pa  hiA  ■ 
.,  jide  screw.  And  irtiat  is  the  least  diataaee  for  mj  kOi 
carriage'to  travfl  tg  cut  a  dontila  thread  |in.  pIuiT  I 
stunldliks  to  know  the  easimt  way.— J.  B. 

rmVLJ-OnpId  and  tha  IUnBB.-BeeiBg  aErarf 
onUida  a  jcweller'e  shop,  I  stopped  to  eatlify  ^ 
curioaity^  what  I  dlsoovered  inside  tke  window  a  ikB 


aide  calling  1 


iai«lole*ofJewdiy.  Casas 
I  amaii  ugun  wiui  a  Bnall  wheelbarrow^'*  "* 
The  flgnre.  called  Cupid  by  the  proprietor 

ia    — a    .1 £gjjH  j^^    j^    j^ 

'any  of  thsapeidaBi 


AUen 


-vm  I 


LCdical  IstUV 

joined  np  so  that  one  can  have  the  chigoe  of,  av.  In 

atisogtfas  out  of  a  10-aeU  battery]    I  am  about  to  11 « 
sochabattoy,  butaometaadeadstandatthia.    labiril     L 
also  like  to  know  bow  to  nse  a  Faradale  ooil  (st  (Mat     - 
ith  the  oumnt  from  the  Dells.— CHASLnn.  , 

[7Hei.1— Boiler  Blngra.  —  ToDld   som*    piscM     ^ 
enoa  please  say  which  are  beet  to  uae.  rinoa  nudd  fHM  ^^ 

-    ■   ■  ^--KJilwUto^ 

lias, 
rime  is  coming  on  to  V0t 

— , say  wfaethet  there  ii*|t 

so  as  tu  avoid  f  mats  cracking  riass  or  Injuring  In  aay  ■ 
exposed  aqoatiumt  UnsI  I  really  empty  it  !■  I 
wintat    {Use,  a  by  1  by  m. ;  looallty  Norfolk.    Ata 

■agnate  that  if  a  {in.  hole  bs  bond  thraadi  ••--  ' 

kwE  clear  so  as  to  ollaw  air  to  psas  throngn.  1 
giving  will  not  expand  an-  '      "  — 


410ft.andonB60Uft.fr ^ 

do  I  lose  by  abeve  bends  T— SSOe-ft.,  40fL  !■ 
kmg.— A  Uiiicis  Rsauxa,  Topic,  Xelin,  H 
9,1300. 

[7KB«.]-lJght   Pony  Trap.-W 
kindly  oblige  me   with    dimnaiona,    1 
'irtehes  for  maUnr  a  light  pony  or  donkey  tiv  ^-        — 
toatrjlngthiweorfourparioBal— Cai.TA.  ^ 

UpSSW-l- Dynaino.— Ihavoths  ntstings  for  a  ai 
dynamo,  sisa  of  dnwmg  sent.    Will  til.  Bottose  bin 


ta  psss  through,  the 


■pels  ma  10  have  two  M°  he 


^ 


J.. 


b-.tter  to  ban 


1  ooluur  canvan  the  rinh  brown  colunre  uWI  by 
Drtbei[H.il>I~J.C,L. 
I7e»M-l— Tidal  Wavea.— Would  anyofoiffi 


EKGLXSH  MBOBANIO  AND  WOBIJ)  0>  SOrBWOB!   Wo.  1889. 


J£L- 


.m#i  ftod  if  It  ocean  in  oth?r  rivcji  in  the 

JDl!-Y^CIITgU>. 

loctlto-BaU  OlOOk.-!  ha-rt  a  tall  raw 
:l[  la  wtueh  I  wonld  like  tu  put  u  >t- 
t  n»T  b0  net  &t  nnr  fauiir  TVQuiied  ta 
ria  IwU  iied  iD  udjoiDiiuc  room.  WouM 
il  electildui  kindlji  luslit  nw  m  hov  it  miT 
particaluft  uid  iketch  foi  aidc.— BuriABUXT 

tetstrlo  Pandnlnm.— Wonia  Mt.  V.  C. 
r  other  kind  friend  mj  liDV  ■  pntdulam 
pqt  to  VI  ordinAiT  clcothe  bvll,  with  par- 
■ctcdi  I— Somcun  Iii  d, 
Thniol  SlalnAoUut.  —  ViU  tut 
a  kmdlT  ■■];  what  ii  tbe  HlmLt  for  tJijinol 
mfecCant  fluiil,  and  what  nljotild  bo  tbe  pro- 
rmol,  thfl  solroDt,  nod  wkUic  !— C.  L, 
'.Agaeta  ladlofttora.— I  ihoold  be  glad 


I  whi^  rnpraicnt  iix  aUtioiu,  The 
nanelB,  dnlr  one  ball  where  the  indii 
leuor  azmatiiTe  haa  a  eua  at  one  enc 
icnrr  la,  Tho  other  and  lelBUEu  tt 
1  then  (allL  A  kind  ot  plug  anitchi 
et  aaT  two  ■tatiooi'  bMctheT.  Thef  ar 
a  bjr  daiihla  cord.    Ukrth  «i»  ia  un 

laator  of  Farla    ApvIIanoas.— Can 

'  me  bj  tdiiDA  me  aoTtbiog  about  pUitAr  of 
aaameaiia«  rellanng  apfnal  eurratorea! 
nrrk  which  1  hare  conniltod  on  tbu  poiat 
a  aa  eonaLatiog  of  fo1da  of  window  mualm  [ia 
Tapped  doeelr  rovid  the 


rtW 8.1— Winding  ArmBtnre  of  Dynai 
it  not  tbe  fl»e  Uuil  tbeoitdaiUf  one  Uypt  of  win 


""n'Mp'^Jo.'^ 
larem  of  wire  aie  all 
Sect  each  additions 

t^ 

entlT- 
aaoott 

plea«.>ay 

layer 

eultimat 

addreaudlo'-J.  Piii 


pBOBIiKH  MCCXmi. 


la.'^KSfri 


rjMlB.]  — Produoinr  Dftrknew- —  ta  Roaeoe'e 
"  apectrum  AnalyHt "  hesaya.  onCbeBObjuitlnterfeieDcc 
□f  Ijght,  thai  it  MpDs!iibl?topti>duriediuIa«iti;nuikiiig 


being  the  tloiB  which,  aoocndlDK 
b  an  appliance  will  taitT    u 


SlJ^tl 


USKFTIL    AST)    SCIENTrPIC   HOTES. 

People  who  "  change  their  muida  '*  con  now 
justify  tbeic  apparent  iDoOQaiateiidw  on  tho  antho- 
rity  of  n  German  hiatolosiat,  who  haa  calculated 
that  tho  human  brain  rontains  30U,000.0()0  nervo 
cells,  5,000,000  of  which  die  and  are  eucoeeded  bj 
new  onB9  orei?  day.  At  thia  rats,  wa  get  an 
entiiely  bbv  hiaiu  evsiy  liit;  days. 

Almnlnnni. — Pure  al  ami  anm  melts  and  becomes 
Said  at  about  1,200'  Fab.    Tbe  amoaut  of  impurity 

imiDom  materially   allurs  ita  melting  poiitt. 

ler  cent,  of  iiou  laiaes  the  melting  pomt  over 
...  .  It  does  not  remain  Ann  like  lead  almost  to 
tho  fluid  point,  and  then  luddmly  bitb  way,  Ixit 
has  a  «t«E«  uf  'rom  lOr  to  l,20(*'Tah.,  in  which 
the  metal  bocomei  puty,  loiei  much  of  its  power 
and  oohenon,  and  during  which  ataiiD,  if  tha  metal 
begemtly  prened  together,  it  can  be  readily  welded. 
It  is,  however,  Terr  red  abort  at  this  temperature, 
and  will  not  stand  hammering  Co  weld  the  metal 
wiQiont  crumbling  down.  If  the  metal  ii  n-'  '-- 
loiiz  a  time  in  this  pasty  coaditiou,  it  does  no 
to  become  injured  after  being  again  cooled 
A  sheet  at  alDminom  llin.  aqniue  and  lin.  thick 
weighs  I4-03ib. ;  a  bar  ot  alumuiuiin  lin.  rtUare  and 

""-    ' will  weigh  !'17lb. ;  a  bar  of  ijnminuni 

idl2in.  Ion) 


b£  the  dinoT^TT  of  protopUim  tnrued  out  to 
'eating'  Braoralda.— Would  lomeof  your 


.-O.  H 


.jeweller, 


It  he  say. 


leman  BUTor.  to  Follah.  -I  hai 
ramn  .ilrer  In  it-  rousth  nOite.  I  w< 
t  wuy  la  ppiMb  il,  aod  get  a  nice,  brieb 
I  there  any  kind  reader  who  can  tflTn 
keatwartadoitl-T.D. 
Portland  Cemaat.— Can  anr-  ot  "i 

lafoTfoalian  aa  to  any  metbod  of  bu „ 

iiDt  with  coal  othenriie  than  in  Ihe  HoSmu 
ioforrnatloD,  together  with  nkMshes  or 
ilB,  will  be  enUeroed  by— CaanT. 
iltbaaoita.  —  To   Ua.   ButwiB  oa  J 
—H  tbiA  material  ia  the  bent  nentiyc  i 
it  Botiiwlmoiogeneiallyt    But  how  caL  __ 
Ditteriee  I    Will  it  nut  be 
■le  Bnrum  ceU  J 


■  all  priraarr 


lEapa.—'What  ia  a    conveDlait  atUiodgi 
^  keeping  the  ordinuji  road  mafa,  auclia 

of  theie  maps,  aod  they  Tary  mtuh  in  *lv 
— naniidy  from  4|in   bj  iiir     —  »-.»—  *.- 

■  ■ — ■  •-  ■•■-  ' —  ^di 


ji  diameter  and 


oag  will  weigh  0-91Slb. 


MBod  w 


Itaher  aad  on  the 


of  wDod  ia  uaed,  and  idea  how  auined  I— 

jhiaaainff  a  Peraon'a  A?a,— Win  amne 
■  by  telUiw  me  ol  a  oKthod  fordoluff  ^i 
cmepIantbatwaa.giieninUe  "  E.  M.,"  bul 
aka-rt  GOCne  right  without  hnowlug  ab?igt 
II  wua  In  "  B^lie*  tu  Queries,"  No,  TtSJfi 

Br>xbiK.~Ia  there  any  kind  ntidir  can  tell 
taie-sueh  aa  npalnog  ixiputi  uam  for  ' 
aogar) -Tunis. 

Bnyine  aoerT.— Could  any  fellows 
■raatioa  on  tbe  foUowioK  fnulM  in  iw 
Croaalay  Uru.] :— 1.  Why  gumiuiiDe  fl 


Action,  of  loka  on  Harlne  O-lna.— l 

lot.uyM  be  air«ted"°hTwri'[i""'iik'K'.'Md"'l 
iDld  he  a  better  lubBlitulel    1  wBul  to  ilor 


era  in  the  world  is  under  the  machine  ahop  at 
.  Cbarleetown.  Mass..  Navy  Yard.  It  is  iboft. 
„  diameter,  with  a  depth  ot  40tt.  It  woa  hnilt  lu 
18-53  by  Master  Labonret  Otis  Little,  and  supplied 
water  to  the  great  maehiue  plant.  The  dstera  was 
fed  from  a  number  ot  welln  on  the  higher  land  uear 

Chelsea-itreot  by  maans  ot  underground  i '   ->- 

More  than  S60,000  bricks  were  need  il 
struction.  This  mammotli  well  has  not 
ised   since  the  introduction    ol  Mystic  .      . 

CharleStowDin  18GS.  It  is  pDivibte  that,  regarded 
pnrely  as  a  leserroir  of  fresh  water,  this  is  tha 
targeat  dstern.  But  there  ate  gaohnlder  tanks  in 
this  Donntry  Tory  much  lai^er. 

Erlcaaon'a  Submarine  Grm. — The  Ericnson 
BUbmarine  gun  ie  to  be  eihauitively  tasted,  Con- 
gress having  appropriated  30,000dols.  tor  that  pur- 
Cose.  The  gun  in  the  B'llrovri-  ii  36tt.  long  and 
Sin.  in  diam.,  flring  a  projevlile  wdghing  l.ffiOlb. 
and  2dft.  long,  chaned  wdh  SODlb.  of  high  a^a< 
sTe,  with  121b.  ot  slow-bnnain^  nlHaatie  pawaet, 
the  initial  velocity  being  snoh  that  300ft.  through 
tbe  water  is  tniTellod  in  leas  than  (bna  ■Aoonda. 
So  much  Captain  Erioason  detaiminad  betara  hl« 
death,  but  the  projectile  has  never  yet  been  fired 
charged  with  eiplodTea.  The  Dettregtr  ia  ISOft. 
long,  only  12tt.  beam,  and  lift,  deep;  designodto 
fight  bow-on  at  a  diitanoe  of  about  SOOft.,  and 
protected  only  l^'a  slanting  transrerse  armour  pbite 
at  an  angle  ot  ia'  with  the  horizontal.  The  notion 
of  a  enbmajiiie  s^aa  originated  with  Benjamin 
FlanUin ;  and  WhitworCh,  many  joora  since,  made 
BOme  very  suooearful  experiments  with  his  flat- 
headed  projectiles. 

Oroton  Aqueduct.— Tbe  new  Crotoa  Aqueduct 
ia38-12  mtlea  in  length  from  Croton  Lake  to  Oentral 
Park,  New  York.  Ot  this  29-63  nules  is  tunnel 
through  solid  rock,  or  in  some  places  loose  soil, 
which  is  wone ;  2-3T  mile*  is  pipe  line  onder 
groaod  i  and  1'12  mile  ia  an  open  trench-  The 
funnel  Ihrooohout  most  of  its  length  has  been  lined 
with  brick.  This  haa  caMed  for  about  153,000.000 
bricks,  or  suflidedt  to  hnild  thirty-three  atruoturea 
of  the  aiie  of  the  Se«-  York  Tribime  building.  If 
the  area  ot  the  inside  aurface  ot  the  tunnel  were 
laid  out  as  a  plane,  it  nould  amount  to  162-83  acras, 
one-fifth  of  Central  Park.  Over  2,800,000  cubic 
yard?  of  material  were  eicuvated,  and  it  this 
added  to  the  3,250,000  cubic  yard*  ot  maionry 
placed,  the  maas  would  be  equivalent  to  83  p<  - 
cent,  on  the  volume  of  the  great  F.namid  of  tl 
Cheops,  in  Egypt.  A  better  compariaon  lies  in  tbi 
that  thia  material  would  be  sufHcieut  to  build 
wall  lOtt.  thick  and  h-'Al.  high  around  Manhatti: 
Island,  thirty  miles  in  teiieth  on  Ihe  water  Iron 
Over  5,800,0ODlb.  of  dynnraite  were  uaed  in  blastjj 
for  the  tunnel  and  forty-two  shafu  that  lead  don 
'"  ■*'     ""—  *-  "ight  of  thira  shafts  will  be  li 


SULTe  mates,  but  faardly  enouith  c^  them).  W.  ^  Mvti", 
.  KlsCruak,  W.  Saop«ei,  W.  Glean  Ipntty,  bat  very 
wu^l,  C.  p.  P.,  A.   ?ellon,  J.  H.  Saitwuid,  and  Ft. 

L.  Mi«Ti5.— Thanks  (or  entraoce  foe  dulrTeedted. 

7iniiuDa.~Duali  will  nob  «ninC  in  direct  two- 
nii  as  uDly  the  Ont  more  need  be  givea,  but  they  will 


I    after    th 


23,6oS,030-<.id. 


le    aqiicduot    goes 

ot  ttiia  work  np 

There  w 


will  be  n 


I    operation 
Bpt  June  wa 


of  60tt.  In  01 
"  The  wideri  plonk    on  earth,"   Ihe  Iliunbaldt 
■d  states,  IS    on  eiiubituin  at  the  railroad 
1  that  dty.    It  wai  cut  at  the  Elk  river  mill, 
lett-  in    width.    Jt    will    be    among    tha 
Humboldt  eshifaita  at  the  World'*  Fair  in  Chicago, 
Leb«l  BIfle-— The  famous  Lebel  repD«lug  rifia, 
~    not  only  the  arm  of  France,  but  alao  to  a 
ant  of  Rnaaia,  is  fHSS  metres  long,  hielud- 
sword    bayonet,    and    vreigha    with    I'  ~ 

biyODB'— '-^-■-' — '-' '^  — 


d  eight  cBrtridge 


dges  1-8U  klEizmis,  n^jth- 

0^0  is  I'SlT-iiiWfcmiita 

i^dditl'ISOkiJogramB.  Thel«i*db'«f tsMpeMd 
st«eL  bronzed  on  the  outada,  and  ia  O-BO  mitra  in 
laaetb  with  a  calibre  of  eigHt' ratUMhtraS.  .His 
raaarvgic  halda  eight  eartiidgei  end  ^  *i)A,  and  ia 
tha  operation  of  firing  a  ttesh  oartndga  ia 
antomalically  ranoved  from  Iha  reservair  and  iii- 
wrted  in  the  bree^  The  ei^ht  ahota  can  eilfaer  bs 
flradin  quick  succeaaioD,  or  singly,  as  in  an  ordinaij 


—     ,  b.I.     Son*'l^ahlo* 

trouble  ttith  one  of  the 'hi^'i^Ul^ealb 
tUB,  and  after  a  coreiul  inveaG(pitiph,tiT|biFia{M. 
"  electrician,  who  kindly  .fuitusbaa  l&»  Jaatifft 
found  that  the  static  dischaiga  from  a  bait  to 
the  frame,  and  thence  to  the  annotnte,  peifaixted 
the  insulation  so  that  the  machine  cnrrant  had 
followed  it,  and  burned  out  the  armatnra  MtL  Tha 
trouble  ooce  found,  a  very  aimple  and  eSeotiv* 
remedy  was  employed.  GrQuudnl  md*  mMbsatt 
from  the  pulleys  so  as  to  take  tho  atatio  diaoharga 
from  tbe  belt.  It  I*  well  known  that  quite  • 
powerful  iqiark  can  be  obtained  from  ImUbiu *~~ 


.   udied  foracaats  of  tha 

□  -t turning  up.    One  oven  oUetthan 

it  of  Cyrano  de  Bergerao  has  been  found  by 
Lleut.-Col-  A.  de  Uochna  in  the  April  nnmberof 
the  Vanrrirr  frrilt'ilr,  a  sffisll  monthly  organ 
.ublishedlo  1033.  "Captain  Vmterlich,"  it  reada, 
'     *   '  a  voyage  in  Australasia.     Ha 


publlshe 
''has  re 


sponges 

sounds  oa  other  npooi^s  do  liquors.  So  that  when 
they  wish  to  oak  something  or  confer  at  a  distance 
thej  speak  into  one  of  the  sponges  and  send  it  to 
their  fiienjs,  who,  having  receir^  it,  preaa  il  geftUj 
and  make  the  words  come  out." 
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Pot.  10,  »W>. 


AH8WZR8  TO  OOBaEBPOHDEHTB . 

%*  ^flmnimliiHHfawiM  H  tUritut  it  Ifa  Imtoi 
tfO*  bsLiu  IboEAno,  tn,  ammd,  W.a. 

Buns  TO  OOBSEBFONDDm. 

te  lllubitlau  on  wegtnt*  nlMM  of  Mpar.    1.  Pat  tttfia 
to  aooM,  «nd  wlwn  uhwnuis  aamim  piM  tha  niaiba* 

Am  tha  tlllaa  of  tha  gaa>lM  to  wliiah  th*  npllM 

.    •.HoohuntoiwdalivlBMitliislatta.qDKUB, 

a,<r^nt<MliaT.  " 
^n(Mnsi     ■  ■  ■ 


Hoohuntoa 

.    «.  LatEm  a 


tMMdvTgtad  to  lattBi,  qnoiaa,  and  npUMlamoatte 
IM  iMMaal  (ood,  and  K  la  not  Mr  to  oeeopr  It  with  oiub- 
ttaoa  null  H  u*  iDdleatad  abora,  iriildi  an  oalr  of  ati- 
Tlanal  btan*,  asd  wUah.  If  not  adrartlaancata  la  On- 
■alra^  laid  to  i^Uia  iridA  an.  na  "Blnan^Bala 
«j »^ 1 • -•— '-^mEtaSm*- 


rla«|3 


Shafonowfaia  an 
to  WtdBtaaar  a 


LoiDon  IiiTBB  jLiiD  Tool  Co.— Moots  Chriito.—W.  C— 
EogiDCW.— H.  T.  K.— L«T»nt— Bdmrt  C.  Bomfleld.— 
JajBaa.— I.Y.Z.— <3imaaiar.— A.  Y.R— Giitflcrjpfr. 
— B.  L  a— a— a  E.  BbattOB.— B.  J.  Crqohiirt.— 
TonHoon. — Ifuuhaatar  Gzamme.— Soguift  DriTV-^ 
Ibtlin.— D.  L.— A,  F.-J.  A.  H.— Noitb  Weilaii.— 
LooomotiTa.— Abotifr.— J.  A.— B.  B.  T.  IV.  E. 

&  A.  B.      rWhT  not  sonmlt  our  Aftnmomloal  Notaa  T 
Sea,  f or  inilanea,  tlioae  on  p.  M.    Fnhin  ' 
pluiatataBibnt  Altali  or  Vwi.    -    -' 

wiOi  toltnbta  aaoaner,  m  ima^e,  ooniidBrias  Uie 
dJSbnW**.  BrfcT  to  On  back  mlnmai,  or  oonnlt 
aOBU  danMartaiT  Uxtbook  of  Aataonomr.  Then  an 
lartona  nathoda  of  Balwilattng  tiia  diatauoa  of  Uia  Sao, 
Uia  moat  traitwattli*,  pariiaiia,  of  vbieh  ma  daanribed 
ta  No.  eu.  with  Uhutealloiu.  p,  1,  ToL  ZXXTI. 
Bapt.  S,  1881.1— £■  P-  '•  (Tha  srntali  too  baTa  ob- 
taUHd  from  tha  olaj  are  probablj  adniita  (calcioin 
aolpbide),  iriikb  fo>M  the  latqaat  of  a  lacoBt  qnot}— 
THIS,  p.  9D.  They  an  of  do  paitleolar  eommoslal 
Talue,)— P.  T.  U.  (Do  not  naonln  lb  A'om  roor 
ilaeription.  We  ban  wni  snnatli&iir  of  thekiod,  bnt 
donoiknovibtHnf  n  i^^u  be  puiohjtiied.  U  itmnof 
muob  otOitT,  it  mold  be  wall  known  brtbiiUme.)— 
MiHUBLi.  (Tban  la  notUng  apstiallr  nmaikaUa  in 
a  yonng  man  baina  tioublad  ■with  plmploa.  Put  the 
qoeatioa  to  Dr.  Allmaoo,  thimwh  the  WtMu  Tituiiaid 
Stlm.  Va  abonld  acanalr  wU  "pimplea''  ■  "akin 
dlacan"  in  a  Toonc  man.]— Fi»  WaaTBaK.  (Bridlj, 
■a  "  antt-oTidona "  ii  tliat  to  whlah  the  wind  blowa 
iDond  an  aica  of  hl^ar  [avaaiin  In  the  auna  dinitioa 
«■  the  banda  of  a  watdu     9.  Clma  dooda  an  thoaa 


ha*la|  ■  Unraa  or  auiir.wiipT  appeanBoa.  fcnaallT 
Ugh^JBtbeatiMaphmv-tnm  £bin  C%nJ,  a  ouiio 
— IL  H.  L.  (Wa  do  not  know  of  a  pua  derotad  to 
"  '  la  of  acala  and  wdgUoc-maehlna  makaci.)— 
rioi.    (Itiaao  intidbna  the  noommandingot 

laof  the  kind,  thu  w*  do  not  eanaboStt 

Anr  boobaallar  on  ahow  jon  wndi  on  algalaa.)- A. 
(For  tha  mannfantoto  of  eleetrieal  inatoBnwnM  aa»  back 


BcpUa.)— KaLoiir.  tAnr  patent  agaat  wHl  aoiwn 
tha  qtuMko  te  a  modanda  fae.  PMiapt  tha  makaa 
wiUldlToawbalhaitha  pataBt  bM  <^indainot.H 
H.  A.  (Ton  vol  And  a  good  deal  aboot  huninooa 
paint  In  back  Tolimw  aafc  to  iBitaan,  p.  m, 
VoL  XZX.  Jan.  M,  Ua(L  On  p.  SS«,  ToL  XZrs. 
Tttj  n,  isn,  thva  an  the  paitioalan  of  a  pataot  oh- 
talnadnithiBBoantir,  ■DdUtbe  Patiiit  OBoa  nm  aan 
obtain  apaaHlaaWima  of  all  tha  innntbioi  (dp^oaphor- 
amotpowdanand  ImalBODs  painta.)— O.  W.  PiTnn- 
■oa.  fKodda  an  aot  icqtilrad  to  obtain  a  pattot. 
Tht  innotlon  la  fartaflr  bat  dearir  d««tll>ad  on  the 
torn  .of  atipUcaUn  wUah  bean  a  itamB  raliu  ooa 
aowaigD,  and  that  plna  a  AmiBK  te  tha  affidaTit 
■Umpaadafewpmea  for  tha  tema,  la  all  that     ' 


liOD  mmt  be  fliad  wl£  dnwlngt.     Hm  tonna 

iVpUaaUan  aan    be   obtal~*     ' '  — 

ApplT  to  one  ot  tha  aKenta ^ 

*""  "  " '  "     1.  Wa  do  not  Imow  of 


—    -fa  do  not  know  of  any  tarn) 

method  of  aaoartalnlng  the  time,  and  aaaint  that  tha  dkot 
would  fall  left.  In  one  taoond,  it  would  nquln  elabonM 

appantna  to  aaaaitalf  "•- " — -*" — "  • ' — • ' 

— Bt.  Cuia.  (If  fon , ,  _ 

ha  will  forward  full  nitioalan  aa  to 

IC  N.  W.    (BaallT  anohbilonnBtkia  aho ... 

in  a  loial  dimtoir  or  a  tndaa  dinetorr.)— Ova  u  i. 
Fii.    (FIcan  aea  Hints  above.    Voa  can  bur  tham  at 

aartaafltte^aibop.)— J.  EioLia.    (Wadonotr 

brpnt.    Weneverhaaidof  a  boOCTwti-"-- 
any whan  near  Londun,  aioapt  pailians  i 

*»ni-Te-eL)-Oi.aHu<D.  (fra'E.iTJi 

of  tbe  aitideswhiota  tons  thaTolnmei  ntatndto  ax 
"Fnctical  Blaekamitlung."  Thne  Tohuncs  have  been 
ImatdbTHr.  T.  Xicbardaaa,l«aw  Toik,  and  thar  can 
ba  had  Itom  Kagan  Paul  and  Co.  London  la  quite 
tnffldent  addnaa,  but  jim  can  put  ^tsnwatai  aaaaia 
if  jou lita.)— Exwiaia.  (DoeaDotthaialaeotaTiolia 
— nniiaa  hv  an  "old  maatST "— depeBdm  Itc  "■paaah" 
plaierT    How  can  anyooe  ear  without 


St  Una"  for  ona  foot.) 


CTw«i^ln(  tot 
rhapsa  boOfr  fo 


the  Cantor  leetun 


by    Pfof.    rerr7   on 


Vol.  KIXVL) 


ible.  Bee  CqUer*  "  Pnoti™! 


XiODgmauB,  cjghtii  edition,  p.  14T.  Th4 
objeot  of  the  ehapaiato  be  aUa  to  aeiew  tha  bolt  Into 
lhapanidalnltaclt:)-B.aMaBUBM.  (Hodd ntumed. 

■=■ .-v.  _.i_i.  ..^ti^  jumu^^.  but—  ■*-"-• 


Uriitl)— loHOianT.  (Tbete  ii  Brown^B  "  Art  of  Pjrto- 
tschnr,"  pobllahtd  by  L.  IT.  Oill.  170.  Stiud,  and 
Kentuli'i  "FTToteohnist'a  TrewuT,"  poblulied  by 
Chitto  and  Windiu :  but  anT  bookaaUer  oan  aopply 
nuh  wads,  or  you  ean  probabfr  Snd  each  Inform^loa 
uyDunqqiralnhaekYDlanMa.)— 8arpai,  (PmuiublT 
Toa  want  a  work  oa  Venbiloqalsm,  whlcb  U  an  art  not 
to  ba  aoqaiivd  per  talium.  Some  paople  have  a  natonl 
aptltade  for  It;  but  the  whole  thbu la  awinlr  a  dela- 
■ioo.  and  dapanda  mndi  on  the  akOTof  tbe  pofotma.) 
— S.  C  Booi.  (Wa  do  not  lemambar,  but  roughl]F 
ab^iotaishtraanago.  Canalnlr.aandrsplieaoiqaariaa 
In  the  lama  envelope  addremad  to  the  Editoi.l-La 
Ltnnuii  (Planaa  aea  nutar  lepliia  in  baak  voliuwa 
and  the  indleea.  HeoUe  limiting  haa  had  man  than 
itafairahtntrfapMe.)— 'Onit  Swan'Ona.  (Seafse- 
vlnu  answer.  Tba  rollsr  oi  tha  chraalo-aeid  «11 
would  pachapa  be  baat  la  tha  oondltlons  given ;  but  the 


0)  oat  of  the  ac 


(Tonm 


-laofapmotioe;  bntdtlnl  s 

plasea  In  back  VDlnmee,  even  tn 
RuDia,  Bolton.    (Model  Lo^nuic 


otion  whan  not  in  naa.)- W.  N.  C. 

ftoHh  polldi,  as  it  Ii  termod.    That  n- 

jnTTj..,: be  loana  in  many 

It  iiumbeni)-A 
iLrti4:l€fl  uppeated 
m  aam.  lall  ISlSi  ISM,  131S,  13lfi,  1310,  1381.  I3J1. 
1S31.)— K.  H.  H.  (Do  not  underetiuid  ths  eliiDgu(«d 
balb  at  tha  "  top  "  :  balatanT  ™iethe  mfrmnr  luistiJ 
be  placed  In  the  bolb  and  ahaken  over,  beating  to  o tpol 
air.  Tha  method  has  bean  fm^uentlr  ilmccilwd ,  but 
erperieooe  ii  reooiRd.)  —  TauuiTTia.  (That  la  a 
qasatlon  jaa  had  batter  aah  of  joar  aoUoitor.  Baton 
verr  long  the  patent  Is  the  war  *iU  be  oat,  and  anrooa 
wfllbeaUatodowhat  you  B«ntion.)--C.  W     (Pb)1>- 

AiUTioaavo  A.  A.  (Wa  really  eannot  oignvaanT 
mon  Ulnataations  of  small  drDamoa  simply  to  aak 
Mr.  Bottooya  opinion  about  them,  and  how  moeh  win. 
ftc.  thR  will  take.  Wa  wmbelp  any  qaerlita  in 
naaon :  bat  we  ihalt  be  aaked  next  to  iUoatnlaall  Baca 
of  lea-k^ea  to  Ood  oat  how  many  oupa  of  tea  each 
wJUbaaoflcimtforJ 


"  B«Jitv«iutUon."— An  Xmisoit  Phnlitlan  (U.D., 

EJkU^UuTbiIU.      TfeSH  ulu  m  uulllt  Is  ciU  uul  inil  U»m- 


TXRMB    OF    SUBSOKIFTieV. 


S.HUila  PhbiTh  ■•%1ul  Ui^  «  lit.  tUt-iiTimtix  (tI> 
triieil),  Ui.  N.  i  la  ■••  Inl^  tk>£^k  tk>  W«t  WlH,  Ouaaa, 
anaaSllH  Kui,  ar  uj  (t  Ika  aunliK  Cil>Bla%  Ul 

hr'ibriciaija&  mCHUIIC^U  lU  nbt!  t  bla.  Iti.  ii>]l,'^r 
TkUUa  eUmua  pn  UDIu>,^<>«  fM-  Th>HaUll>U1UrDr—rl(Hl 
Unn^.K^kM  Iki  HMUlat  oBh  la  Lgaloa.  all  nMi'ip 
Uu -lU  •«*««  wtik  ta>  au^H  ani  iHnal  ilUt  Uu  ncoplgf 

111^^  Ai'^_lii.»,^  xlfi.^  IlIiu    Ibfril., "iLd.' 


JTijL? 


VOnCX    TO    8UB8CRIBEBS. 


Holloimy'a  ^^^^°^^^  '^^^^^j^^^^Z 


OHABOBB    rOR   ADTBBTIBIXO. 


dimpelolh,  and  when  aoltaDed.  "work"  them  well  by 
rubbug  and  twiatlng  than  with  tbe  bandji.  ■,  Tat, 
Atrapbonited  abalk  is  eoniddand  a  food  tooth-powder.  \ 
Eirioaaa.  (Preaomablr  yoa  mean  Dr.  NuMan'a 
BipHlltJoa.  Nothing  la  aeuled  at  present;  but  you 
will  and  all  about  it  in  hack  namben,)— YoumJ 
I  not  nmanber  than.    Do  you  mean 


•Hi«aiaf  BfUWai^     " 


fflVpkJdi  aa  rtdaetiHi  d  in*di 


QUE  EXCHAirOE   0017101. 

Tht  charge  for  Exthangt  Noliea  is  Zd.  far  tkttnt 
24  word;  and  3d./or  trerg  lueotttliHj  8  tow*, 

Aatronomioal    Taloaoope.    I1ihLjEj«J<»M. 

Aatronomioal  01>"^f™^^;,y^,*J|fi;i^^ 
Aatronomioal  Olook,    '^.*^jj*"    *°^^j**' 

Artronomloal  TnmV*.  »f,  "l^V.  '""i^ffe 
FSi'S.'.'rSUlS'a-'sSsVpV^i.  .'"li."'  S<,i-f-il!; 
iH.P.  Bonn  Bnfftno,  flttad  wi^^gowawj  thidflt 

Astoonondaal  Telismfc  ^JSSiT' yS^h^^^m, 
Wsotsd,  any  Dilhe  Parts,  dnlihed  or  unflalahed  |^ 

Bmtttr  Blorolo.  baU  bearing.,  !n  Bo<»doid«.   t- 

^^bura  uftUaf  u*rDl.— B.  U1law>■■^   DiatiSt,  FlUiac,  .U^- 

BUn.  Bloyolo,  baU  bea™ga,_^^gad^jadiioa.  Si- 
1  doun  new  Bleotrlo   BoUj.^boit  Be^tahjato, 

TknileaTrtoyale,  ^''^J^„»','W^,*"''Jj'^jBl 

Blaetro-Platlni   Dthaoio.     reomUy   doaa  y 

Grand  moM  Screw  Steamor,  ooat  tit.  i^gj 
>r  nunabi'  -S,.  ,t  x't  i>i.1  "■"•y^  >"-«'  ^t^-V.  aoUKfa 

iranted.  Vacana  Tubu  aod  other  eipsrimnt^ 
Wanted  aniall  PUtinnm  Gracibla  "  0**^  "^ 
KtorOBOoplo.— Foluhed   pine  eiblnet.    witt  I* 


Synamo,  modal  puta.  annaton  and  tA 
m>A  poU^bnul  '"'1™'  "^^"tt^w™]    I 

Banjo  Knalo,  ^''^^"'J  J,''^ 

Bichange  good  steel  BoUoTi  leivth  Wt.  W«<.* 

Isirge  model  Bnsiiia  >n^BDtl^,_eeils  A 

Whatoffn  rot  amall  Qas  BdbImF  ^laalflg 

Will  exchange   Boa'  Wide -angla 

Largealia  Orlindor  Ffiottonal  IIaoUn*,M 

pku  ^^labMi,  ke.    Hutav  |«..l.as  m-.  tM  lalfca  -J 
What  ctfen  fa  three  4-oell  liiBar>a  Port»lJ*jM 
Will  exchange  bUtct  hunting  Oenera  Watoh.^ 

Kitl,  ud  Oold  jiTCwrt,  for  ItruDf  puklUl  bcDCb  Tua  af  fMd  ^^ 

lin.  aoOa  Modal  Bxpraaa  I<oaoniotlT«, Ji 
Also Beok'i  Popular  MiorOBOOpe.  twoeremiaaj 
Exchange  small  model  Steam  Bi)sine,sti4ogM 

Portable  Ohomloal  Vaponr  Mkd  Staam  Bs 


mraiian  iranHAWio  and  w<Mgj>  og  agnajcBt  No.  is34. 


)BU>  07  80ZBN0B  AND  AST. 
&IDAT,  OCTOBER  17,  1890. 


0   OOHSTBVCT  A  QVA2TES 

tbudjsqi  clock —I. 

Following  articles  it  is  propoBed  to 
full  diKctioiiB,  with  dnwinga,  to 
lateors  poeaessed  of  the  necesBorj 
h  BnfGoient  skill  and  patisDce,  to 


will  be  a  bracket  clock,  standing 
.  high,  striking  the  hoTirs  on  a 
oel  gong,  and  chiming  the  quarters 
of  either  four  or  eight  bells  at  will. 
<  we  propose  to  describe  the  same 
stand  in  a  long  case,  and  run 
;hta  instead  of  sorings,  and  with 
ulum  beating  deo^  seconds  instead 
rt  pendulum  necessary  in  a  bracket 
ica  a  clock,  provided  the  work- 
s  sound,  will  go  and  keep  time  for 
of  a  century;  and  wiUi  careful 
will  last  even  longer  than  that, 
deed,  be  something  to  be  proud  of, 
losaesa  this  groat  advantace  over 
z.,  its  whole  existence,  aom  tl 
i  completion  to  the  day  it  falls 
U  be  one  of  continual  nsefulness. 
1  now  consider  the  general  prin- 
n  which  such  a  clock  works.  After 
:h  particular  part  will  be  described 
xai  full  direotions  giyenfor  making 

wders  know  that  a  simple  time- 
ists  of  a  train  of  wheels,  to  the  first 
power  is  applied  by  means,  of  a 
spring.  The  train  transmits  this 
illy  to  an  escapement,  which  serves 
pendulum  vihrating,  and,  at  the 
I,  provides  a  means  of  registering 
ions.  A  clock  may,  therefore,  be 
an  apparatus  for  maintaining  and 
the  vibrations  of  a  pendulum.  All 
such  as  striking  and  chiming,  are 
ivelopmeots  of  the  recording  part 
laratus. 


0  arranged  aod  constructed  as  to 
e  power  evenly,  and  without  undue 
ha  escapement.  As  the  train- 
ws'arily  have  to  release  the  striking 
ling  trains  at  frequent  intervals, 
laing  actions  must  be  mode  as  light 
le.  The  escapement  must  be  so 
^t,  whilstimparting  motion  to  the 
.,  it  interferes  with  the  regularity 
irations  aa  little  as  possible.    The 

must  be  of  such  a  weight  as  not  to 

1  by  alight  variations  in  the  driving 
d  be  suspended  in  such  a  manner 
rates  freely  with  very  little  friction, 

aflectod  appreciably  by  changes  io 
ire.  These,  briefly,  are  the  require- 
i  good  timekeeper,  and  it  is  obvious 
ecure  them  careful  and  accurate 
isential. 

].  lo8)  is  ageneral  view  of  the  clock 
;  with  the  dial  and  hands  removed, 
le  striking  and  chiming  mechanism, 
-wheels  and  pinions,  hidden  behind 

are  marked  by  plain  circles  to 
f  position.  This  figure  ia  not  given 
ing  diagram,  nor  is  it  drawn  to 
lular  scale ;  but  is  merely  intended 
a  reader  a  comprehensive  view  of 
on  and  funstions  of  the  various 
hat  the  working  of  the  whole  dock 
horoughly  understood  before  pro- 
look  we  are  now  considering  there 
b^fna  of  wheels.  In  tlte  centre  is 
I  "  going  "  train,  that  is,  the  time- 
ut  of  the  clock.  To  the  left  is  the 
"  train;  to  the  ii{^  ii  the 
IZ.-V*.  1M4. 


t-himing  "  train.  A,  A'  and  A:  are  respect- 
ively the  barrels  ot  the  three  trains,  and 
contain  the  mainsprings,  held  by  the  three 
ratchets  and  pawls  12,  13'  and  12';  B,  B'and 
U'  ar»  the  three  fusees,  cone-shaped  drums 
upon  which  the  chains  or  lines  ore  wound  in 
the  act  of  winding  the  clock.  As  the  clock 
runs  down  these  chains  are  gradualb'  wound 
round  the  barrels  oS  the  fusees.  This  is  so 
arranged  that,  as  the  springs  unwind  and 
become  weaker,  the  chains  ptSl  on  the  larger 
end  lA  the  cones,  thus  equalising  the  power. 
Fig.  2  shows  barrel  and  fosee  action,  with 
the  spring  half-wound. 

Keeping  now  to  the  going  trftin,  C  is  the 
next  wheel.  This  wheel,  taming  once  ' 
the  hour,  is  placed  in  the  cent^  of  I 
clock  and  carries  the  minute-hand.  It 
therefore,  colled  the  "centre  wheel."  This 
^eors  wiUi  the  "  third  wheel  "  D,  the  next 
in  order.  This  a«ain  drives  the  escapement 
wheelE.commonlycalledthe" 'scape-wheel." 
The  'scape-wheel,  in  ite  tnm,  acts  upon  the 
steel  paUets  F,  which  finally  transmit  the 
power  to  the  pendulum,  not  shown  in  the 
figure,  being  at  back  of  dock. 

Proceeding  with  the  striking  train  where 
we  left  off,  the  next  wheel  to  tne  fusee  ia  the 
"  pin-wheel "  D'.  This  wheal  has  eight 
pins  perpendicular  to  itA  plsjie,  which,  as 
the  wheel  revolves,  actuate  the  arm  Z 
attached  to  the  hammer  which  strikes  the 
hour  gong,  each  pin  causing  one  blow.  Tliis 
hammer  is  not  shown  in  Fig.  1 ,  being  at  bock 
of  clock.  Fig.  3  shows  the  pin  wheel. 
The  pin  wheel  drives  the  "  pallet-wheel " 
I,  so  called  because  ite  front  pivot  comes 
right  through  the  front  plate  of  the  dock, 
and  carries  the  "pallet"  i,  which  gears 
with  the  rack  2,  to  be  afterwards  descnbed. 
The  next  in  this  train  is  the  "warning- 
wheel  "  F',  which  has  a  pin  projecting  from 
it,  allowing  it  to  run  about  three-quarters 
of  a  reTolntion  at  "  warning  time,"  that  ia, 
ft  few  minutM  befora  the  honr  ia  Btnuk. 


This  is  termed  the  "ran,"  and  serves  the 
purpose  of  freeing  the  train  wheels  in  readi- 
ness to  strike  when  released,  without  hesi- 
tetion.     Fig.  4  shows  the  warning  wheel. 

The  warning-wheel  gears  with  the  "  fly" 
Si,  which,  offoringa  resistance  to  the  air  as  it 
revolves,  prevente  uneven  striking,  and  regu- 
lates the  speed  of  the  train.  Ttus  completes 
the  striking  train.     Fig.  3  shows  the  fly. 

In  the  (miming  train,  the  next  wheel  to 
the  fusee  is  the  "  second  wheel  "  D',  This 
drives  the  chiming-dmm  Q-,  with  pins,  like 
the  barrel  of  a  musical  box,  operating  the 
teils  of  the  hammers  J,  which  strike  the 
chiming  bells  I.  E  are  springs  keeping  the 
hammers  in  position.  The  second  wned,  D*, 
also  drives  the  pallet-wheel  B*,  similar  to  the 
pallet-wheel  of  the  striking  train.  Thia 
the  warning-wheel  F*,  also  similar  to 
striking-train  warning-wheel.  This  in  ite 
turn  dinvee  the  fly  H',  answering  Uie  same 
purpose  as  fly  H'. 
It  mayhere^be  said  that  the  wheel -axles 
docks  are  usually  called  "arbors,"  and  ' 
will  be  so  spoken  of  in  these  papers. 
Turning  now  to  the  striking  and  phrmmg 
echonism,  we  find  that  the  oentre-wheel 
arbor  comes  through  the  front  plate  of  the 
dock,  and  carries  the  "  cannon  pinion " 
friction-tight  upon  it.  Clockmakers  call  this 
the  "  minute- wheel,"  but  as  the  wheel  it 
drives  is  alsocalled  the  "  minute- wheel,"  for 
the  soke  of  simplidty  we  will  refer  to  it  u 
mnon  pinion,"  as  it  would  be 
called  in  a  .watch.  Over  the  cannon  pinion 
_  a  bridge  screwed  to  the  plate,  with  a  pipe 
in  the  centre,  through  which  the  hollow 
cannon-pinion  arbor  passes  freely.  Thai 
cannon- pinion  gears  with  the  minute-whee 
6  (Fig.  1),  held  in  position  by  a  brass  cock- 
Y.  The  minute-wneel  has  as  many  teeth  ftS 
the  cannon  pinion,  and  consequently  re- 
volves at  the  same  rate,  once  an  hour.  Thfi 
minute-wheel  has  a  pinion,  which  drives  tk^ 
hour-wheel,  said  honr-vheel  having  twelve 


ENQIJHH  UBOHUaO  AKD  WORLD  0>  BGEENOBt    No.  I3S4.  Oar.  17,  1894 


VSQUBB.  HBOH&NIO  AND  WOBLD  OF  BOHtlOl!  No.  1M4. 


many  teeUt  as  the  pinion  vliich 
It,  tlierefore,  revoiTes  once  in 
lors,  and  coiriea  the  hour-hand, 
r-wheel  haa  &  pipe  oeatre,  -Which 
ily  on  and  arouiva  the  bridge  and 
ad  E  (Fig.  6).  The  hour-wheel  is 
linFig.  l.fortbe Bake o( simplicity, 

nothing  to  do  with  the  sbiking, 
or  going  mechsniam.  Fig,  6  ^ws 
what  complicated  arrangement  of 
lannoQ  pinion,  bridge,  and  hoor- 
:.  A  is  the  plate,  B  the  centre- 
)or  projecting  through  it,  G  the 
jiion,  friction-tight  upon  it ;  D  the 
id  E  the  pipe  screwed  to  the  plate  ; 


tooth  in  ita  upper  part;  while  when  the  pin 
falls  upon  the  lowest  steg  of  the  snail,  the 
rack  ia  allowed  to  fall  a  distance  equal  to  12 
teeth. 

The  pallet  4  (Fig.  1 )  shown  larger  in  Fig,  7, 
is  really  a  pinion  of  one  tooth,  haTiriK  a  wing 
attached  to  it  opposite  this  tooth.  The  tooth 
is  for  gathering  up  the  rack,  and  the  wing 
stops  the  pallet  and  pallet-wheel  when  the 
racK  ia  all  gathered  up,  Tha  pallet  b  fixed 
on  the  projecting  arbor  of  the  pallet  wheel, 
as  before  stated.  In  Fig.  7  A  is  the  project- 
pallet-wheel  arbor,  B  the  tooth  of  pallet,  C 
the  wing,  D  a  portion  of  the  rack  it  gears 
with,  and  E  ia  the  pin  upon  which  the  wing 


^  / 


minute -wheel,  and  Q  the  hour- 
I  is  the  minute-hand,  and  I  the 
1.     The  dotted  line  shows  where 

ae  again  to  Fig,  1,  on  the  front  of 
plate  ia  mounted  a  flirt  wheel,  1, 
isition  by  the  steel  piece  10.  This 
lel  has  twelve  teeth,  and  ie 
and  one  tooth  at  every  revolution 
non  pioioi;  by  a  pin  in  the  latter, 

the  figure,  but  not  lettered,  The 
Qg  the  flirt  or  star  wheel  presses 
steel  piece  10,  which  is  held  against 

by  a  spriBg.    The  steel  piece  10 

keeps  the  star  wheel  steady,  but 
pletes  its  forward  motion  after  the 
mon  pinion  has  driven  a  tooth  over 
ting  angle.  The  star  wheel  carries 
J,"  which  determines  the  number  of 

be  struck.  The  snail  has  12 
its  circumferenoe,  regulating  the 
which  the  rack  2  can  fall.  This 
voted  to  the  plate  towards  its  lower 
is  held  constantly  against  the  snail 
ig  X,  except  when  prevented  by  the 
<  3.  That  is,  when  the  hook  3  ia 
e  rack  fails  till  a  pin  in  its  lower 
3n  a  step  of  the  snail.  When  this 
ipoa  .the  highest  stq>  of  the  siuil, 
SB  only  fall  a  distance  equal  to  oa« 


0  will  come  to  rest  when  the  last  tooth  is 
gathered  up. 

The  pallet  enga^s  with  the  teeth  of  the 
rack  in  the  direction  of  the  arrow,  and,  as 
will  be  seen  from  the  figure,  lifts  it  one  tooQi 
at  each  revolution.  This  is  termed  the 
"gathering"  action.  The  hook  3  (Fig.  1) 
holda  the  rack  as  the  pallet  eathers  it  up.  It 
merely  rests  upon  tne  rack  teeth  with  its 
own  weight,  and  allows  the  teeth  to  pass 
under  it  in  their  forward  motion,  but  pre- 
vents them  returning.  The  hook  is  nut 
shown  in  Fig.  7  for  the  sake  of  clearness  in 
showing  the  action  of  the  pallet.  The 
gathering  action  continues  till  the  rack  once 
more  assumes  its  normal  position,  when  the 
wing  C  (Fig.  7)  is  stopped  by  the  pin  E  in 
the  extremity  of  the  rack.  The  number  of 
teeth  in  the  pinion  on  pallet-wheel  arbor, 
and  those  in  tne  pin-wheel  which  drives  it 
are  so  proportioned,  that  for  every  revolution 
of  the  paUet,  the  hammer,  operated  on  by 
the  pins  in  pin-wheel,  gives  one  blow  on  the 
gong.  Thus,  when  the  snail  aUows  four 
toetfi  of  the  rack  to  fall,  and  the  pallet 
gathers  them,  up  again,  the  hammer  in  the 
mean  time  delivers  tour  blows  on  the  gong. 

The  steel  piece  o  (Fig.  1)  ia  pivoted  on 
the  plate  at  0,  and  has  a  projection  at  its 
nppet  end,  which  paasee  through  a  slot  in 


the  front  plate,  and  when  the  piece  ia  raised 
slightly  to  the  extent  of  the  slot,  stops  the 
pin  in  the  waming-whael,  which  revolves 
just  behind  the  plate.  'When  the  striking 
train  is  brought  to  reat  by  the  wing  ot  the 
pallet  resting  on  the  pin  in  the  rMk,  this 
pin  in  the  warning-wheel  ia  furthest  away 
from  the  slot  in  front  plate.  By  means  of 
the  spring  X,  the  piece  5  has  a  constant 
tendency  to  rise  and  stop  the  pin  in  warning- 
wheel,  but  is  kept  from  doing  so  by  a  pin  m 
the  ohiming-ract  7,  enga^g  with  its  tail- 
end  and  holding  it  down,  only  allowing 
it  to  rise  when  the  ohiming-taok  7  is 
dropped. 

Now  as  to  the  chiming  mechanism.  Tha 
minute  wheel  before  mentioned,  which  gears 
with  the  cannon  pinion,  has  four  equidis- 
tant pins  projecting  from  it,  shown  as  dots 
in  Fig.  1.  It  also  carries  on  its  arbor  the 
anail  6,  having  four  steps,  against  which 
the  tail  of  the  chiming-rack  7  falls,  after 
the  same  manner  as  uia  striking-rack,  as 
will  be  readily  seen  from  the  fig^ire.  It  is 
evident  that  one  pin  on  the  miuute-wheel 
will  raise  the  lifting-piece  8  every  quarter 
of  an  hour.  This  lifting-piece  is  pivoted 
near  Hie  edge  ot  the  ^late  and  has  two  arms 
extending  upwards,  rigidly  fixed  to  it.  One, 


the  uppermost,  has  a  projection  going 
through  a  slot  in  the  plate,  and  engaging 
with  pin  in  waming-wheel  F*  in  the  some 
manner  as  in  striking  train.  The  other  arm, 
when  raised,  lifts  the  chiming-raok  hook  9 
and  leta  the  rack  fall.  11  is  a  gathering- 
pallet  similar  to  that  in  the  striking  train. 
Ilie  steel  piece  8,  with  its  three  aims,  has  a 
natural  tendency  to  fall  with  its  own  weight, 
as  has  also  the  rack-hook  9.  The  rack, 
when  released,  is  made  to  fall  against  the 
snail  by  a  spring  X  acting  on  its  lower 
end. 

Now  let  us  carefulljr  consider  what  hap- 
pens when,  by  the  going  of  the  clock,  the 
minute  wheel,  by  o  "    '^''-  ■' 


and  lata  the  rock  fall  upon  the  highest  step 
of  the  snail,  and  consequently  1^  tne  extent 
of  one  tooth.  The  pin  in  rack,  dropping 
away  from  beneath  the  wing  of  the  pallet  1 1 , 
the  latter  begins  to  revolve.  But  in  the 
mean  time  the  upper  arm  of  8  has  blocked 
the  path  of  the  pin  in  warning-wheel  just 
behind  the  plate.  This  pin,  therefore,  comes 
in  contact  with  the  arm,  and  the  train  once 
more  comes  to  rest.  This  is  the  "run" 
before  mentioned.  The  pin  in  the  minute 
wheel,  slowly  continuing  to  advance,  at  last 
passes  the  arm  8  which  it  lifted,  and  lets  it 
fall  once  more.  This  at  once  releasee  the 
warning- wheel,  and  the  chiming  train  ia 
free.  The  pallet,  revolving,  gathers  up  the 
rack,  and  the  wing  comes  to  rest  on  the  pin 
once  more,  having  made  a  complete  revo- 
lution. This  one  revolution  of  the  pallet- 
wheel  has  been  sufficient  to  allow  the  chiming 
cylinder  to  terolve  and  ohims  the  first 
quarter.    The  same  ooours  at  each  quarter, 
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one,  two,  Uiree,  and  teat  teeth  of  tha  nc^ 
reqmotivelf  having  to  be  gathered  up  before 

the  train  oomee  to  roit.    So  much  foi  the 


But  in  chiming  the  lost  quarter,  eoniething 
eke  happens  also.  Whea  the  chiming  rac£ 
falleite  ffTeateBtdistBnce{foarteethj,  itfaUs 
against  the  tail-end  of  the  strih^g-nck 
book  3  (Fig.  1).  This  raleaaeB  tita  itnking- 
rack,  vhi<£  fidla  so  100117  teeth,  aoeoiding  to 
the  position  of  the  snaiL  The  pallet  4  is  also 
released,  and  the  "run"  of  the  striking 
train  takes  plooe  till  the  pio  in  warning- 
wheel  F'  stops  agjunet  the  arm  5,  projecting 
through,  the  plate,  which  has  been  sllowea 
to  rise  and  dtop  its  path  timiiigh  the  falling 
of  the  chiming-raok.  The  diMhnrgfng-piii 
in  minute  wheel  continues  its  coarse,  and  lets 
the  arm  8  fall  again,  the  fourUi  quarter 
chimes  ore  struck,  and  as  the  laet  tooth  of 
the  chintiug-Tack  is  gathered  up,  the  ai 
is  pulled  down  by  the  pin  acdng  oa  its  lower 
end,  and  the  warnins;- wheel  ol  the  striking- 
train  is  released.  Tuia  train  is  then  free  to 
run ;  the  pallet  gathers  up  the  rook,  the  pin- 
wheel  operating  on  the  houuner  once  for 
every  revolution  of  the  pallet  till  the  rack 
ouoe  mora  regains  its  normal  positioii,  and 
the  wing  on  the  pallet  cornea  to  rest  agoiu' 
pin  in  striking-rack. 

This  action  should  be  most  carefully 
studied.  At  first  sight  it  most  likely  looks  a 
very  complicated  mass  of  wheels,  levera,  and 
racks ;  but  if  the  foregoing  is  read  carefully, 
and  the  figures  referred  to  conetantly,  it  will 
soon  be  thoroughly  understood. 

The  construction  of  the  whole  of  this 
mechanism  will  now  be  described  piece  bv 
piece,  in  a  manner  which,  I  trust,  will 
enable  amateure  to  put  together  a  thoroughly 
reliable  and  serviceable  dock. 

Those  of  my  readere  who  are  watch 
olockmakerB  will  see,  as  ths  description 
proceeded  with,  that  iu  many  opeiutii 
methods  are  described  which  they  would  not 
think  of  adoptiiig.  This  for  various  reasons. 
First,  the  amateur  does  not  possess  special 
tools ;  secondly,  in  the  ordinary  mn  of 
mechanical  work  he  has  got  uaed  to  certain 
methods  of  doing  things,  and  making  his 
lathe  as  near  as  poseibla  a  universal  tooL  In 
these  papers  I  will,  thetefore,  endeavour  to 
describe  ways  and  means  within  the  power  of 
the  average  amateur,  and  the  ordJnair  run  of 
tools  to  bo  found  in  his  workshop.  Thirdly, 
for  a  great  many  operations,  familiar  enough 
in  the  trade,  makeshift  ways  are  given,  to 
which  his  unaccustomed  boads  will  lend 
themselves  more  readily. 

The  clock,  again,  is  not  on  exact  copy  1 
the  everyday  quarter  chiming  clock,  bi 
diSets  in  eeveral  minor  details.  To  sum  u; 
these  papers  are  written  for  amatsuri,  i 
whom,  I  trust,  they  will  prove  of  service. 


W 


ETCHIHa  aXASS.. 

'HAT  is  stated  to  be  an  improved  method 
of  etching  upon  gloss  has  been  patented 
m  this  county  liy  MeasiB.  B.  Z.  Meth  and  U. 
Krutner,  of  Berlin.  It  differs  from  the  older 
methodfi,  in  the  fact  that  the  eCchinff  is  accom- 
plished by  a  cold  process  with  the  aid  of  rubber 
ibunpa,  Uie  etching  of  such  articles  as  bottles, 
lamp  glassea,  glase  plates,  and  similar  objects 
being  considerably  aoeelerated,  and  the  cost  of 
treatmant  reduced.  In  canyiuR  out  the  process, 
an  etching  solution  is  prepueain  the  following 
manner:— 10  grammes  of  pure  fluoride  ofam- 
mODium,  i  u  gramme  of  common  salt,  and  1  a 
gramme  of  carbonate  of  sodium  aca  well  pounded 
up  in  a  parc«laiii  mortar,  and  mixed  in  a  gutta- 
percha bottle  with  1  grammes  of  higbly-coo- 
ceatrated  fuming  hydrofluoric  acid  and  2  grammes 

ceutrated  sulphuric  acid  ;  the  botUe  being 

)  a  gramme 

IS  disaalved 

add  heated  in  a  hot- water  bath.     Of  the  latter 

nixtore   1    gramme    is    added  to  the  mixture 

previously  prepared ;  ths  contents  of  the  bottle 

being  again  agitated  and  mixed  with  two  drops 


of  silicate  of  sodium  and  1  drop  of  spirits  of  sal- 
ammoniac.       A    amoll    quantity  of  the  etching 
solution  thus  formed  is  dropped  upon  a  sheet  of 
indiarubber  covered  with  a  cloth  pad,  which  is 
rubbed  until  almost  drj- ;   whereupon,  by  meai 
of  an  indiarubber  stamp,  bearing  the  design 
be  reproduced,  a  portion  of  the  liaoid  previons 
absorbed  by  the  pad  is  transferred  to  the  snrfa 
to  be  etched,  with  the  result  that  the  design 
eaten  out.     Should  a  deposit  be  formed  in  the 
guttapercha  bottle  in  consequence  of  the  etching 
solution  not  having  been  used  for  same  time,  such 
deposit  may  be  dissolved  by  hydroSuoric  acid 


FOUBHET'S     COMPOVKS 
OPHTHALMIC  BEFRACTOHETSE. 

IN*  the  engn,vingB  annexed  we  itloatrate  the 
compound  ophthalmic  refractometer  devised 


The  physical  changes  ever  in  process  in  all 
eyoB,  are  shrinkage  of  the  globes  and  growth  of 
the  crystaUines.     This  process,  common  to  all  in- 
dividuals, produces  a  ptogressiTedistm'bance  in  the 
sight  beh^d,  ths  sight  or  new  to  be  seen  being 
more  or  less  sccurately  focussed  at  one  period  as 
compared  with   another   period,   without   be  it 
undeistood,   the  power  of  t:4ight — or  the  light 
nerve — the  retina,  (being  reduced  or  enfeebled. 
The  immense  area  embraced  by  Bo  small  an  organ 
the  0ja  is  achieved  by  the  "  reversed  minifica- 
in''  of  ths  light-obstructing  scenery — the  visible 
iag  risible  in  light  only,  that  the  view  beheld 
the  objects  seen,  be  of  their  real  size  in  an 
expanse  or  space  that  forms  an  nnartiflcial  psr- 
apectiso.      "  Reversed   miniScation,"   "^  ^   


the  reason  that  we  see  the  world  its  right  siia  by 
inverted  retinal  image — to  see  as  much  being  an 
ipoBsibility  by  other  means:  were  the  eyes 
flat  mirrors,  but  Uttle  superflcies  could  be  seen 

at  a  time.    If  more  saperficies  could  he  obtained. 


an  artifidal  perspective  would  have  to  be  ( 
as  by  a  diminishing  glaaa — "  divergent  refrai 
How  small,  in  such  a  case,  the  reality 
have  to  be  made,  the  size  of  the  eye  ind 
Therefore,  refraction  of  tha  eye  implies  ' '  c 
gent  refraction."     The  shortoesa  of  the  c 

i;ence,  the  point  at  which  the  tocos  has 
armed  for  the  eye  to  see,  the  size  of  the 
Bcfficiently  shows.  Thus,  the  amount  a- 
visible  matter  to  be  seen  with  a  given  sei 
seeing,  a  given  retina,  entirely  depends 
retraction  of  the  optic  apparatus  of  the  eye 
If  the  optical  apparatus  is  too  convergi 
the  intemEd  diameter  of  tha  eye,  the  rati 
only  receive  impressiona  of  images,  when 
images  have  been  approached  autSciently 
tha  approaohment  producing  the  increase  ot 
of  tocna  required.  The  organ,  here,  bavi 
much  natural  convergence,  is  plus  (-H),  i 
endow  such  an  eye  with  the  power  of  r 
nature  ,,iQ  the  tar  distance,  in  other  wo: 
make  use  of  all  its  stock  in  trade  tor  i 
ttuit  excess  of  natural  convergence  must  b 
fioially  neutralised  by  the  same  amoi 
"^rergent  refraction"  represented  by  i 

The  condition  by  tar  the  most  prevalent  i 

opposite  to  eioess  of  convergence — insufB 

inrergence  is  moat  ganertn.     Alone,  th 

ot  phyaical   changes  condemns  all  ej 

disturbance  of  refisction,  and  that,  ia  thi 
verso]  dirertion — namely,  decreasing  convei 
which  means,  a  convergence  aver  creeping  1 
and  farther  away.  The  focus  of  the 
apparatus  of  all  eyes  is  ever  increasing— « 
lens  meana  a  longer  focus — and  a  ahi 
globe,  less  depth  than  before.  This  p) 
change  is  so  mocked  that  an  uneducated 
sight  or  myope  noticea  his  range  of  visim 
increasing.  This  fact  points  that  if  Intel 
man  is  to  keep  his  convergence  always  1 
the  indei  ot  hia  retina,  he  is,  perforce,  dest 
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iin^  vaste  (if  nervous  pover,  to  ami  lit  nil, 

bo  it  in  the  disUnce,  the  txercias  of  u<  com- 
ttion  being  oompuliorilj-  diiplajed  (or  that 
■oBe.     Innoffioiency  of  natural  roavorgence 

for  the  conitant  wearmg  of  that  omouot  of 
-cial  coayergonco  which  coropensatea  for  tha 
tal  deGcieacy  to  ajreat  wasting  of  norvoiu 
31  and  to  focus  betler.  ^V~he^e  the  con- 
ioce  isminus  (~j  the  lens  must  bo  pluB  (b  +  ). 
fitting  the  eyes  with  glaaaaa,  age  is  a 
Klai?  queatioa,  the  itate  of  the  oatursl  oou- 
Edce  being  the  primajy  one,  ae,  by  Teason 
a  initial  errors  of  refract!  in,  the  leiiaeB  to  be 

mij>ht  have  to  be  weaker  or  itronger  than 
J  laid  down  by  the  rule  of  a  gi^en  power  (or 
^age. 

T.  A,  Fonmet,  author  o(  "  Is  Bad  Sight  on 
Increaaef"    "The    PhiloBophy    of  Hight," 

Benlinck-Btreet,  Welbeck-atreet,  Loudon, 
invented  the  compound  ophthalmic  refracto- 
ir,  by  means  of  which  the  eyeaighti  ig  tested 
lOnt  naing   drops  of  hoUacionnft  or  atropine. 


t  the  refractometer  determiaes  tha  lene  or 
anation  of  lenses  required  for  distance' 
I,  in  otder  that  the  carrect  compulation  for 
og  or  working  glasses  may  be  obtaineJ. 
F.  I  repreoente  the  instrument,  in  the  chair 
lich  tbo  patient  may  si£  conifortaMy.  A 
laa  spectacle- frame,  having  a  black  plate  in 
f  the  eyes,  leaves  hijoi  the  other  only  to  see 
Tba  ^pantos  being  laised  by  a  crank- 
le  to  the  level  of  the  eye,  ho  may  now  look 
igh  one  of  the  holes  A  A'  of  Fi^.  3  at  test 
I  on  a  wall  opposite  him.  The  operator 
rthe  patient  can,  at  hia  will,  bring  before 
Bole  that  is  being  looked  through  any 
ocal  lens,  or  cylindrical  lens,  or  combinatiou 
of,  with  perfect]  conunand,  ease,  precision, 
amdity.  I.  Chair;  II.  Shaftandcraok;  III. 
Umg  paiar ;  IV.  IV.  Brackets  with  right 
left  lateral  motion  ;  V.  V.  Piloting  aua- 
m;  X.  S.^ConTex  spheric  lens  for  hy perm  e- 
>;  X.C.  Convex  cylinders  for  byper- 
ipc  astigmatism;—  theae  two  sets  rom- 
■nd  separate  as  reqoired ;  C.  S.  Con- 
spbecks  for  myopia ;  C.  C.  Concave 
dert   for  ntyqjdc  astigmatism.     These  two 


sets  of  lenses,  likewise,  comhine  and  sepaiatc. 
Jloreover,  the  wheels  wili  cylindrical  lenses  fire 
it«rchangeabIo    upon   tbo   rims  with  spherical 


lenses  for    tho   determinalic 


lock  spindle  I.     There  are  two  eoIb  of  these  discs 
— one  set  fitted  with  the  convoxcs,  and  the  other 
with  the  concaves. 
Fig.  3  [from  (he  patient's  aido.J— AA',  aper- 

-  ' '---n  (the  right  eye  at  the  left  hole, 

eye  at  the  right 
spring-latch  tor  locking  the  * 
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leDaea  in  ponlion  before  the  apertureg,  or  awij 
from  either  of  thorn  by  eliding  catch  into  notchea 
R  or  L ;  C,  eliding  carrier  for  tlie  liigc  with 
cylindrical  lenses,  provided  with  a  click  to  stop 
in  front  of  viaion  hales  or  away  from  either  of 
them ;  D  D',  thumb  spaces  for  driving  round 
the  spherical  lenses. 


heuJ  for  revolving  tha  whole  disc  ;  F,  pioioD, 
free  to  tnm  continnonaly  ia  either  direction, 
causing  the  whole  aeries  of  lenses  and  a  divided 
dial  to  Himultaneansly  rotate  on  their  aies  inde- 
pendently of  the  revolution  of  tha  diac  itsalf. 
The  rylmder'a  mis  of  all  the  looses  being  ad- 

i'usted  to  the  centre  of  disc  or  wheel ;  as  each 
ens  comes  before  the  vision  holes  the  inclination 
of  its  axis  ia  as  indioatad.  by  the  dial,  the  tojib- 
tioQ  oE  that  angle  being  instantaneona  for  the 
whole  set  of  lenses.  The  reading  of  the  circle 
being  in  inverse  direction  for  tha  two  eyes,  the 
dirideddial  isonlj^artlyotpoaed.K  being  the  key 
to  a  movablo  shatter  angraved  lor  designating 
the  eye  to  which  the  divisions  belong.  II',  in- 
dices to  the  divided  dial. 

The  instmraent  is  patented  in  England,  France, 
Oemuny,  and  the  Uiuted  States  of  America. 
It  obtained  the  Silver  Medal  at  the  Paris  Exhibi- 
tion, 1B8!).  


HOW  BOOKS  AHB  BOITHD  ~IX. 

By    "  PuACTICiL   BoOKlltNDSB." 

TO  perform  the  operation  of  marbling  succ 
fully,  certain  tools  and  pieces  of  furniture 
will  be  necessary.  Tha  set-up  will  comprise 
shallow  wooden  trougli  (Fig.  27) ;  it  need  not  I 
Tery  large,  andthesizeiaof  no  consequeaco,  pro 
vidod  it  is  large  enough  to  tate  the  toredge  of 
tha  largest  book  likely  to  bo  marbled  (of  course, 
it  would  be  false  economy  to  make  the  trough 
smsil  for  the  sake  of  small  books) ;  a  little  round 
stick,  a  few  marbling  combs  of  different  widths 
(Fig.  28),  a  number  of  jam-pots,  each  provided 


with  a  little  brash,  for  holding  the  coloors, 
bottle  for  ox-gall,  another  for  spirits  of  wine,  . 
large  ourthenware  dish  or  a  zinc  pail  tor  mixing 
size,  a  sieve,  and  a  bunch  of  canes  or  birch  rods, 
a  stone  slab  and  mailer  for  grinding  a  little 
colour  when  necessary.  This  compotes  the 
outfit ;  but  a  few  other  things  may  be  necessary, 
and  ciin  be  added  as  the  ne^  for  them  ariBos. 

The  size  ia  the  first  thing  to  think  about,  as 
this  has  U>  be  prepared  by  the  workman.  It  is 
made  from  gum  tragacauth,  which  is  commonly 
called  "gum  dragon,"  and  wator.  In  former 
times  nlarblers  were  accustomed  to  set  great 
store  upon  the  water  used  for  this  purpose ;  they 
thought  that  rain  or  distilled  water  would  only 
suit,  but  tha  ordinary  town  water  serves  tha  pur- 
pose wall  enough.  Put  a  few  handtula  of  the 
gum  in  the  pail  and  fill  it  up  with  water  and 
leavo  it  to  steep  over  night ;  in  the  morning  it 
will  be  vory  soft  and  nearly  all  dissolved.  Take 
the  canes  and  atir  it  well  until  the  gum  is  com- 
plotoly  dissolved.  It  may  be  too  thick  :  if  so,  it 
tan  be  thidnod  by  adding  mora  water.  The 
proper  thickness  can  only  be  got  at  by  experi 
ence  :  it  should  not  be  much  thicker  Uian  butter- 
milk. Pour  it  through  the  sieve  into  the  trough. 
This  will  prevent  any  little  bard  undissolved 
lumps  of  gTim  from  getting  in,  which  would  be 
troublesome. 

The  next  thing  to  think  about  is  the  colours, 
and  these  can  he  procured  already  cround  in  air- 
tijtht  jars  from  Messrs.  Berry  and  Roberts,  St. 
Bri do-street,  London,  The  colours  used  for 
marbling  are  all  vegetable  colours,  and  not  long 
ago  we  used  to  get  them  dry  from  the  colourman 
and  grind  and  mix  them  ourselves ;  but  this  was 
a  most  wasteful  process,  and  the  time  and  labour 
expanded  were  something  enormous.  When  it 
became  known  that  marbling  colours  could  bo 
supplicii  ready  mined,  bookbinders  were  de- 
lighted,   Tbe  colours  ore  so  cheap  and  so  irell 


irepaced,  that  it  is  a  shame  now  to  a  marbler  if 
te  cannot  do  good  work.  I  will  pass  over  the 
hand-grinding  process,  my  advice  to  all  marblers, 
whether  amateur  or  professional,  being  to  buy 
the  colours  1  hare  already  mentioned. 

For  ordinary  work  only  a  few  will  be  necessary 

for  instance,  red,  blue,  black,  orange,  and 
yellow.  By  mixing  two  or  more  of  these  together, 
you  will  be  able  to  produce  greens  of  diSerent 
shades — brown,  purple,  &c.  But  with  the  addi- 
tion of  the  green,  Uie  first  named  is  about  all 
that  is  used. 

Take  a  little  of  each  colonr  from  the  air-tight 
jars  and  put  it  into  tbe  jam-pots  already  refaircd 
to  (oue  pot  for  each  colour),  and  mix  it  with 
water  (it  must  be  very  thin),  a  drop  or  two  of 
ox-gall,  to  cause  it  to  spread  when  thrown,  or 
placed  upon  the  size.  It  will  be  necessary  to  put 
more  or  less  gall  in  some  of  the  colours,  according 
to  the  pattern  wanted,  Thi),  of  course,  will  have 
to  be  d!ocided  upon  while  preparing  the  colours. 

We  will  suppose  now  that  all  is  t«ady :  the 
size  is  placed  in  the  trough,  the  surface  of  it  is 
free  from  bubbles  or  spots  of  dirt  or  dust,  tbe 
colours  are  ready  mixed  in  the  pots,  a  little 
brash  is  placed  In  each  pot,  the  g^ll  bottle  and 
spirits  of^wine  aro  standing  by,  and  the  marbler 
has  his  wits  about  him. 

The  design  which  we  want  to  put  on  our  book 
edges  is  called  "blue  spot."  As  the  name 
implies,  tbe  blue  is  tbe  most  prominent  colour, 
therefore  we  will  leave  it  to  the  last.  The  other 
colours  ore  generally  red,  yellow,  and  green. 
We  will  make  red  the  bottom  oolour,  so  we  will 
proceed  by  taking  up  the  brush  from  tbe  red  pot 
and  shaking  it  against  the  sides,  so  as  not  to  have 
too  much  colour  in  it.  Now  stretch  out  the  fore- 
finger of  the  left  hand,  and  knock  the  little  bruah 
against  it,  quickly  moving  both  bands  over  the 
trough  while  this  is  being  done.  Tbe  surface  of 
tha  size  will  thus  become  almost  covered  with 
red  colonr  (this  colour  should  spread  freely). 
Take  the  yellow  brash  and  repeat ;  this  colour 
should  not  spread  so  much  as  the  red,  neither 
should  so  much  of  it  be  sprinkled  over  the  trough. 
Take  the  little  round  stick,  and  draw  it  care- 
fully through  the  colour,  starting  at  tbe 
left-hand  aide  of  the  trough,  and  working 
from  back  to  front  until  the  right-hand  side  is 
reached.  This  will  cause  the  colour  to  form  into 
lines  of  rod  and  yollow,  which  will  not  mix,  but 
run  into  each  other  here  and  there  as  desired. 
Take  the  green  brush  now  and  sprinkle  a  number 
of  largo  eaaily-aproading  spots  over  this);  the 
green  while  making  a  way  for  itself  will  cause 
the  red  and  yellow  to  take  tbe  form  of  veins.  The 
next  thing  is  the  blue,  and  this  being  the  top 
colour  should  not  be  quite  so  thin  as  the  others, 
and  there  must  not  be  too  much  gall  in  it,  other- 
wise it  will  look  pale,  and  the  spots  will  be  too  large. 
Sprinkle  this  colour  as  directed  for  the  rest,  and 
take  care  not  to  put  on  too  much.  There  should 
be  another  pot  standing  by  with  water,  and  juat 
one  or  two  drops  of  gall  in  it,  and  a  brush  of 
course.  Take  this  brush  now  and  squeeze  it  well 
out,  and  place  it  between  the  tiinmh  and  fore- 
finger of  the  left  hand,  allowing  only  about 
haU  an  inch  of  the  hair  to  project  beyond  the 
fingers,  strike  this  projecting  hair  upwards 
with  tha  fore-finger  of  the  right  hand,  and 
move  tbe  hands  over  the  trough  as  before ;  this 
will  produce  a  series  of  small  white  spots  upon 
the  edge  when  the  book  is  dipped  in ;  of  course  they 
must  be  very  small,  or  we  should  have  to  nams 
our  design  white  spot. 

The  next  step  is  to  dip  tbe  books.  These  are 
of  course  standing  ready,  the  three  edges  have 
been  cut,  and  in  somo  instances  the  back  will  be 
rounded,  and  the  hoards  laced  in.  Whatever 
condition  they  are  in,  the  foroJge  is  dipped  first. 
If  the  book  is  rounded  tbe  boards  are  Ufted  oat 
of  tha  joint,  and  the  toredge  is  flattened.  A  pair 
of  rough  boards  kept  for  the  purpose  are  placed 
one  oo  either  side,  to  protect  the  book  itself  from 
bsing  injured  by  the  size.  When  this  precaution 
is  carried  out,  the  book  is  grasped  firmly  with 
both  hands,  and  the  edge  allowed  only  to  come 
into  contact  with  tha  colour  on  the  top  of  the 
trough.  It  must  not  on  any  account  be  dipped 
too  deep,  for  the  size  will  run  in  between  tho 
leaves  and  cause  no  end  of  trouble.  As  soon  as 
the  edge  has  boon  dipped  the  book  ia  laid  down 
and  a  little  water  poured  over  it  to  wash  the 
surplus  size  from  it.  Sometimes  blowing  a  blast 
from  tbe  mouth  will  remove  the  size,  and,  of 
course,  there  will  be  no  need  of  water.  I  have 
soon  marblers  take  a  little  water  in  their  mouth 
and  squirt  it  over  the  edge.  These  are,  of  coi 
only  different  methods  to  produce  the  same  resali 


— i.e. ,  cleaning  the  edge,  which  must  be  dons 
while  it  is  wet,  and  only  experience  can  deciis 
which  method  is  best. 

After  one  edge  has  been  dipped  the  colour  It 
scraped  from  the  top  of  the  size  with  the  wooden 
scraper,  and  fresh  colour  laid  on,  always  work- 
ing the  same  way  for  tbe  same  design.  ThaM 
arc,  of  course,  a  great  many  marbles,  each  one  u 
different  from  tte  other  as  can  be,  and  each 
having  a  distinct  name.  The  marble  described 
above  can  be  easily  varied  by  using  the  colonn  * 
little  din orently,  tor  Instance,  making  green  lbs 
top  colour  instead  of  blue.  In  this  case  we  would 
have  green  spot.  The  most  common  msrblea  us 
the  Spanisbes  (which  are  termed  I>!ne  Spaniili, 
red  Spanish,  and  so  on,  according  as  one  or  otber 
colour  predominates),  Dutch,  and  Nonpareils. 

To  make  the  Dutch  marble,  begin  by  taking 
up  the  red  brush  and  drawing  it  aharply  tuirm 
the  raze  from  left  to  right  thiree  or  four  times, 
thus  making  as  many  strips  of  red  colour  with 
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spaces  between  them  ;  now  take  the  blue  and  do 
the  same,  putting  the  blue  alongside  the  rel ; 
repeat  with  the  yellow,  and  finish  up  with  the 
green.  Now  take  a  largo -toothed  comb  and  dr»w 
It  carefully  through  the  colour  f rem  the  bact  10 
the  front  of  the  trough.  This  draws  tbe  cobor 
into  loops  or  semicircles,  and  looks  veiy  tu'i 
when  w5l  done.  This  marble  is  generally  pal 
on  account  hooks,  as  it  suits  them  better  Ihu 
small  letterpress  work. 

Nonpareil  is  done  in  much  tho  same  way,  otij 
a  finer  comb  is  used.  I  wish  it  were  possible  ta 
show  these  marhloa  to  my  readers.  I  would  giie 
a  dozen  or  two  of  the  beat,  and  also  give  theii 
names;  but  in  a  mogaziDe article  it  is  impossible, 

I  trust  that  these  remarks  will  .  be  helpfal, 
both  to  amateur  and  professional.  Whoerar 
begins  to  marble  or  to  leam  to  marble  will  M 
that  he  will  make  a  few  mistakes  at  first ;  Lul 
there  is  nothing  for  it  but  perseverance,  tad 
the  binder  who  wants  to  learn  should  set  up  ■ 
small  rig-out  at  home,  and  get  the  necesurj' 
colours,  etc.,  and  practise  until  he  is  perfect. 


mmT   SAFflTT   GAS    EBGULAIOL 

rf^HlS  is  a  simple  but  useful  invention  bj 


and  regulate  the  inlet  of  gas  from  the  main  W 
fore  it  outers  the  meter,  and  to  prevent  anyi  ~* 
turning  on  the  gas  fuller  than  necessary  tor  ua 
aulBcient  illumination  of  the  building.  This  h 
done  by  means  of  a,  stud  on  the  ordinary  regula- 
tor wheel,  which  enters  a  slot  on  a  spur  wheeL 
which  ia  called  tho  "  stop  wheel."  Tho  shaded 
band  on  the  dial,  shown  in  tbe  out,  marics  at 
what  point  tho  supply  is  Vi  be  checked ;  iriUB 
tbe  shaded  hand  is  at  that  point  the  gas  inM 
cannot  be  turned  On  further  than  will  bring  th« 
black  indicator  hand  level  with  the  "stop"  band. 
The  atop  action  is  worked  by  tho  wck  whed  en 
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:  below  the  dirt],  tha  dial-liaiid  iudiuatrnv 
alt  of  the  moTement.  Tha  door  csn,  of 
be  kept  locked  after  setting  the  regulator, 
I  prareDt  ita  being  interfered  with. 


THE  KBEVSS  FITLLXT. 

KeovHS  Pnliey  Company,  of  Colamliua, 
■niinna,  U.S.A.,  have  patented,  through 
tent,  W.  P.  Thompson,  an  improsamont 
len  split  pnlleyB,  the  object  of  which  i»  ' 


icd 


bar,  having  its  ends  go  aeciired 
m  as  to  be  practically  Inseparable  tharc- 
nd  preeenting,  at  its  centre,  a  large 
anrfnce  for  graaping  the  rfiaft  and 
ag  an  opportuoity  for  strongly  clamping 
w-bai8  of  the  two  aectioiu  atronsly 
Fig.    1   repreteats    a  aide  elerstion 


y  ;  Fig.  2  reprcsonts  a  pLin, 
>,  Fis-  1,  of  OQS  half  of  the  pulley. 
.  ia  built  up  in  two  Beou-circuliit 
of  a  aeriea  of  aonalar  wooden  Bogments, 
thicknenes  being  secured  one  upon  the 
:i  form  the  width  of  face  required,  in  the 
nnnor.  B  B  B  B  B  is  a  serios  of  thin  flut 
.IS,  having  thoir  ends  built  into  the  rim 
forming  a  part  thereof  in  such  a  manner 
LT08»-b«r«  connect  the  two  ends  o(  the 
forming  the  half-rim,  and  are  arranged 
Bide  wiUi  open  spacaa,  cc,  between  them, 
'era!  cross-ben,  B,  are  ceanectod,  mid- 
;wseii  their  ends,  by  short  blocks,  liii, 
together  with  tho  edges  of  the  crosa-bara, 
•olid  continuous  suiface,  in  which  is  cut 
1  semi -cylindrical  groove,  e,  adapted  to 
B  shaft  or  bushing.  The  edges  of  the 
js  B  are  slightly  hollowed,  so  that,  wb'^n 
voctiuns  of  the  pulley  are  put  together 
ft  complete  circle,  the  opposed  edges  of 
Bets  of  cross.bars  are  slightly  »epamtbd 
(ontre.  The  two  SBctions  forming  the 
ITS  atfongly  clamped  together  by  meaDS 
e»  of  bolts,  //,  and  f  g,  arnrng^  in  the 
t  between  the  several  cross-bars,  and 
tlirough  washers  h  and  i,  arranged  on 
r  edves  of  the  cross-bnrs.  By  this  con- 
>  a  hght  and  strong  compounil  cross. bar 
d,  the  strength  of  which  mny  bo  adapted 
work  requited  in  diSeieot  pul1ey«,  by 
more  or  loss  of  the  bars  B  into  tbesoiios. 
>eanng  surface  on  the  shaft,  with  light, 
naterial,  is  provided,  and  the  boring  of 
broush  the  cross-bars  to  receive  the 
K  bolts  is  avoided.  In  operation,  the 
ine  of  sufficient  diameter  to  closely  All 
cal  opening  formed  by  the  grooves  e  of 
eed  pair  of  compoand  cross-bars,  or  being 
1  with  the  oaual  well  known  split  bushing, 
iller  diameter,  the  two  sections  forming 
»y,  are  secured  together  and  to  the  shaft, 
the  bolts/,  passed  through  the  spaces  e 
the  bars  B  of  both  sections,  near  their 


outer  ends,  thus  drawing  tho  ends  of  tht 
sections  closely  together,  and  then  by  bolts  g 
passed  through  the  spaces  e  near  the  middle  of 
the  bars,  clamping  the  middle  of  the  bars  (which, 
by  reason  of  their  edges  being  hollowed,  yield 
slightly)  strongly  upon  the  shaft.  A  oompound 
diametrical  croes-bsras  applied  to  a  pulley  formed 
in  two  separable  sootions  has  been  described ; 
but,  in  some  cases,  it  is  not  desirable  to  have  the 
rim  separable,  in  which  (»»b  the  ends  of  tho 
croaa-hars  are  bailt  into  the  rim  in  the  same 
mnnnoT,  but  the  segments  of  which  the  rim  is 
composed  ore  arranged  so  as  to  break  joints  over 
the  meeting  edges  of  the  cross.bam.  thus  making 
a  whole  pulley,  which  is  clamped  to  the  shaft  ' 
tho  same  manner  by  the  centrai  bolts  g. 


SEAHLESS  TUBES   FBOU  SOLID 
BLOCKS  OF  METAL. 

rr  has  long  been  possible  to  mould  iron  and  steel 


like  V 


ander  i. 


>  forgo  compared 


itories,  but  it  would  seam  incredible  to  even  t 
modem  engiueei  tliat  these  aubatances  could  be 

invention.  What  was  Vulcan' 
with  the  art  ol  the  present  day  i"  Herolofoi  , 
tubes  were  to  be  produced,  the  glowing  metal  was 
rolled  into  sheets  between  two  hard  rollers  which 
worked  parallel  to  one  another,  and  then  these 
sheets  were  livstad  or  soldered.  It  special  strength 
was  desired,  the  tabes  could  be  bored  or  rendered 
more  durable  by  beiiig  galvanised.    Several  yi 

f^ly  rolled  from  tli 


requisite  strength  for  long  spans.     The  nt 
will  also  be  a  great  aid  to  progroas  in  1 
facture  of  weapons.     We  rejoice  that  this  discovi 
ia  the  work  of  Germana,  for  we 
among  the  dreamen.  and  here  is 
•''her  Land  ,iiid  aiirr. 


truly  pnotioal 


Pickemell.  ol  the  American   Telephone  a 

Telegraph  Company,  were  eipehmentius  on  a  Una 
between  Ithaca  and  Cortland,  New  York,  the 
following  curious  action  between  the  telephone  and 
a  long-diatoiico  transmitter  was  noticed.  Mr. 
Pickemell  was  engsged  in  talking  on  One  pair  of 
wires,  while  Mr.  Hihbarii  was  listeniug  on  onoOier 
pair  on  tha  same  pota  lino,  3D  miles  away.    Bo^ 


No.  I  b; 


TaB  MlS^TESSMANlS  pEOCSSS. 

I  (t,  the  rollers ;  b,  the  block  of  metal. 


great  as 
Thisrui 


u  atrengthi 


loeited  with  great  iticredniity, 
mad  by  tha  fact  that  the  articla 
le  market.     Now  the  inventors. 


did  not    .. 

Mannesi _._.., 

ic  with  their  perfected  method,  and  at  one  blow 
(ha  technical  possibiliCiaB  of  oonatruetion  have  been 
greatly  inoreased. 

In  (he  Manneomann  machine  the  rollers , .  _ 

vided  with  spiral  grooves,  and  ridges  ore  placed  at 
angles  to  each  other.  Theirmovament  ia  in  diSarent 
directions,  causina  shoving  and  turning  ot  the  red- 
hot  metal  bar  placed  betwaan    them,    and  When 


parted,  t 


ilong,  leaving  tlie  centre  or  core  stationary. 

The  "  skin ''  of  the  biK  ia  htarolly  "  drawn  over  its 
-- ITS,"  and  thus  the  tube  is  lormed.  It  is  possible 
I  moke  tubes  which  are  closed  at  both  ends,  and 
has  been  ascertained  that  such  tubaa  contain  a 
u  formed  of  a  mixture  of  hydrogen  and  1  per 
tut.  ot  nitrogen,  which  miut  have  been  pressed 
It  of  the  iron. 

The  structura  of  the  Manneimann  tubes  is  very 

peculiar,  and  the  metal  is  treated  in  such  a  manner 

11  to  greatly  increase   the  cohesiDn  of  every  part. 

Vfter  repeated  experiments,  it  has  been  calculated 

hat  this  new  material  will  staud  a  pressure  of  4,000 

Ltmospharas — that  is,  each  n^juara  can^m^tre  of  the 

utis  can  lustoin  a  pressure  of  t,DOI)  kilogrammas 

aliout  8,0001b.)    The  machine  operates  wiUi  cruih- 

ng    strength.    Tho  inventors    have   succeeded  in 

^jnatrocting  Qywbeala  which  store  up  from  S,DO0 

to  10,000H.F.,  which,  wben  the  btakes  are  applied. 

given  off  again  in  30  seconds,  this  being  auniciont 

me  for  tbe  completion  of  a  2in.  tube  1  m.'tres  long. 

be  metal  i>  kneaded  Like  a  soft  mass,  and  there  is 

J  form  that  it  cannot  ba  mado  to  aaaumo. 

Tha  applications    ot  the  Manneamann    material 

e  very  numerous,  and  will  make  many  changaB  in 

'oaent  technical  methods,  tor  it  will  l>e  apparent  to 

an  the  laity  that  these  light  tubes,  to  much  any 

desired  form  can  be  given,  and  which  retain  the 

strength  ot  a  bar  of  metal,  will  admit  of  conatruc- 

''laa  which  formerly  seemed  impoaaible.    Thus  an 

..itireiy  new  field  is  opaued  to  bridge  builders,  who 

have  found  it  difhcult  to  obtain  material  which  was 

fuffidently  li^bt,  and  at  Uie  same  time  bad  tLe 


3re  equipped  with  tranamittars  and 
..  .  Mr.  Pickemell's  voice  came  in  on  circuit 
.  1  by  direct  transmission  ao  as  to  fill  the  room. 
I,  in  fact,  made  such  a  noise  that  Mr.  Hibbard 
9  unable  to  listen  for  traces  of  iudnction  on 
luit  No.  2.  Doubtless  the  patrons  ot  the  kmg- 
distance  service  will  appreciate  such  obstreperon* 

' iasion ;    but  in    tSus    case    tha    receiver  oa 

No.  !  must  be  stnmgled,  or  the  test  oould 
on.  To  do  this  Mr.  Hibbard  placed  the 
ug  receiver  against  the  mouthpiece  of  the 

itter  on  the  same  dicujt.  so  as  to  close  it  up 

and  prevent  tbe  escape  of  Mr.  Pickamail's  voiii 
into  the  room,  when,  lo  I  a  shrill  aud  sustained 
musical  note  ot  high  pitch  was  emitted,  which 
drowned  all  other  sounds.  The  pitch  varied  occa- 
sionally through  an  octave,  but  was  exceedingly 
uaifonn  in  volume,  and  did  not  break  while  the 
telephone  was  held  against  or  near  the  transmitter. 
The  explanation  ot  this  action  is  as  follows  :— 

The  vibrations  starling  in  the  transmitter  actuated 
the  telephone  through  tha  primary  and  secondary 
drcuits,  tha  telophooe  throwing  ue  impulse  bock 
to  the  trausmitter  through  the  air  volume  separating 
tha  two  instrumanta,  tha  transmitter  reacting  as 
before,  the  impulse  acting  with  snfBdent  rapidity 
to  form  a  musical  uute. 

We  behove  this  is  tha  first  recorded  obserratioD 
of  "back  talk"  between  a  telephone  and  trans- 


mplast  method  of    e 


ot   s 


oHng 


intro- 


of  the  n 
narily  to  provide    a    means  of  combating  the 

^ker's  habit,  and  to  do  away  with  the  injurious 

element  in  it  lo  which  its  boueful  eSucu  are  due, 
ig  the  noxious  constitnenle  of  tobacco 
smoke,  whilst  leaving  tha  aromatic  principles  un- 
affected, thereby  makmg  it  available  tor  daily  use 
by  delicate  or  iuiahd  smokerB,  to  whom  total  pro- 
hibition would  often  bohttle  short  of  a  punishment. 
■"■  called  "smoker's   heart  and  concomitant 

cardiac  troubles,"  "  smoker's  amaurosis," 
'  smoker's  sore-throat,"  and  other  Uryogc*), 
ihoryngeal,  and  nasal  diseases  eiempHfy  this,  and 

w  permitted  the  use  of  their  lobtcco  from  this  pipe 
.t  a  time  when  possibly  it  couli]  not  ba  allowed 
mm  any  of  tbe  kinds  with  which  I  am  acquainted, 
iecondly,  the  pipe  may  be  msxle  useful  as  a  means 
il  lummg  to  practicol  account,  and  utilising  tbe 
labit  ot  smokmg  as  an  adjunct  lo  treatment  by 
inhalation  of   volatile   medicaments,   an  that  tlie 
vapour  ot  the  remedy  employed  mav  ba  directed  '  o 
"-1  affected  surfaoes.    Tobacco  smoTie  is  a  muture 
.-  several  volatile  ingredients,  tha  chief  of  thsse 
being  (a)  the   volatile  hquid  alkaloid  niootioa  or 
--------    —•--"-  ig   "a  colourless   oil   at  ordinary 

it  volatilises  at  480*  Fobrenbeit'' 
>  volatUe  oil  ntcotianm  or  loboooo 
Tolalilo    aromatic   principles ;    (d) 

isis,  M.8..  Bandnn,  Clinhiie,  Id  the 


)(ine,  which 

iparature,  bi 

(Oarrod) ;  (*)  e 
camphor ;    (c) 


EiraiJSH  lOBOHXKIO  AND  VOSLD  OT  flCICBtNOB;   No.  1834. 


Oct.  17,  law: 


"wtierj  TftpouT.  "Ths  tution  o!  iraokiiig  an  & 
narTon^  iilimalAiit  Im  proljAblj  not  doa  to  tiia  nico  - 
tine  itself,  bat  to  the  itimului  of  the  amoks  on  the 
wtaiaoiT  nerves  of  ths  moutli  and  nam,  wliiph 
Isfltxl;  itdmnlatst  the  Tuo-molar  centre,  and  so 
dilates  the  veseela  of  the  hrain  "  (Bnmtoa).  Hence 
the  dsainbilit;  of  eettiD|t  rid  ot  the  nicotine.  In 
the  "Th«n¥«utic  Pipe''  prindplee  for  removing 
the  niootme  ua  c&rried  into  pnotical  offect.  A 
refsniDoe  to  the  diagram  will  show  that  the  [dpe 
bv  a  modifiMtioii  in  the  boring  is  divided  into  the 


A,  whioh  is  nmplj  a  box  with  a  Mifoiated  top  and 
bottom,  and  fits  tiglitly  on  the  bn^  on  the  under 
MulaM  ol  ths  bowl  b7  ineani  of  apnij«ctingrim. 
If  this  box  be  filled  with  anv  fine  powder,  all  the 
^nokftMtfinjE  throng  ths  mterstices  will  oomo  in 
wotutwitblhe  paradM  of  powder  and  b«  robbed 
of  its  beat,  whioi  is  caiiied  awu  br  radiation 
thnmahHwpipeliMd.  If  Oie  powder  Ma  volatile 
one,  tm»  fan  is  avallaUs  for  tnoapeotia  pnrpoeea. 
Tbh  BBoka  next  entan  the  "  naoke  chamber  '*  C, 
whore  ft  is  farther  cooled.  Thereafter  it  pasws 
along  ths  tnbe-like  chamber  contained  in  the  stem 
and  oecnpied  by  the  "aoiiumnlator"B,B,  which 
CMiiiats  <a  «  bundle  ot  prepared  fibres  about  Sin.  in 
lengQi.andbfthecoiiCgiut^  of  the  fibre*  toeftch 
ottiei  Uiii  handle  forms  a  seiies  of  capillarj  tubes. 
IluiTeohtaiDed  smoke  abeolateljfreenomaoiidi^ 
Dl*  a e^  tor  drainan.  Both  theflttingi  AandB 
ai*  tMMj  replaced  ^  new  ones  iriien  eztuuutcd, 
to  that  a  pipe  which  is  always  dean  i*  not  the  least 
«f  thecotlMtntionB  tobebomeinmind.  Tomake 
it  effective  as  a  therapeutic  agent,  thapaiiantilioald 
b«  Instmcted  to  exhale  the  medicated  smoke  through 
thenaae,bT  which  act  it  is  carried  into  the  phatTnz, 
Chloride  ol  ammonium,  tannic  add,  salicylic  add, 
benzoic  acid,  uid  aulphor  luTfl  all  yielded  satis- 
factory rssulls,  eepeciallj  the  first  two.  Another 
pOMiliie  me  ot  the  pipe  is  that  ot  an  insufflator,  for 
D^  taking  out  the  accomulator  B,  and  charging 
cithar  the  radiator  A.  or  the  empty  stflm  with  ths 
powder  to  be  iniufflated,  and  then  without  nmng 
tbbaooo,  partorm  the  act  ot  smokine,  the  current 
nt  np  will  carr^  the  potrder  wall  back  into  ths 
fanoes,  the  snctiou  greatly  facilitating  thi4.  Moat 
of  the  wholesale  chemiata  will  be  able  to  supplv  all 
menta.  Messrs.  WooUey,  chemists, ofUan- 
,   and   Sumners,    chenusta,   of   Livarpool, 
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separate  iron  cores,  naually  cut  front  circular  rod, 
fixed  into  a  third  pieoe  of  wrought  iron— the  yoke. 
OcoasionalW  this  form  is  modified  by  the  use  of  one 
oihI  only,  fiis  second  oote  being  left  uneomed. 
Tliia  f^m  has  rscsivad  in  France  the  name  of 
aimaat  bctteux.  Its  merita  will  ba.Donsdared  later. 
Sometimea  a  ungls  ooil  is  wound  upon  the  yoke,  the 
two  limba  being  anooveted. 

3.  Irim-clad  Slatro-JfagneC.—Tbia  torn,  which 
haa  many  times  been  re-invented,  differs  nom  ths 
dmpls  bar  magnet  in  having  an  Iron  ihall  or  cadng 
external  to  the  ooils,  and  attached  to  the  cots  h 
one  end.     Sadi  a  magnet  preaents,  aa  depicted  in 


THE  ELECTEO-HAGNBT.-m.' 
aonenlitlsa    aanoemlnK    Blectro-VaiBnata. 

MATEBIALS.~In  aoj  complste  treatise  on  the 
dectro- magnet  it  would  be  needful  to 
enumeiato,  and  to  diacusa  in  detail,  the  several 
oonstructive  features  ot  the  appaiatus.  Three 
rials  of  material  enter  into  its  construction ;  first, 
the  iron  which  ooostitates  the  matsiial  of  ths  mag- 
nstic  circuity  iududin^  ths  armature,  aa  well  u  the 
oor«  on  which  the  coils  are  wound,  and  the  yoke 
that  connects  them  ;  secondly,  the  ocpper  which  is 
employed  as  the  material  which  conducts  the 
slectac  cuirentB,  and  which  is  usually  in  the 
foTTB  of  wire ;  thirdly,  the  insulating  inat^risl 
employed  to  prevent  the  copper  ooila  from  coming 
mto  eontact  with  one  another,  or  with  the  iron  oore. 

bins,  foimeis,  or  f  tamas  upou  which  the  coils  are  in 
■o  many  cases  wound,  and  which  may  in  souis  cosss 
be  made  in  metal,  but  often  are  not.  The  engi- 
neering ol  the  electro -magnet  might  well  fumiah 
matter  for  s  apecial  chapter- 
Typical  Forms. 
It  is  difficult  to  deviie  a  satiafaatory  or  exhaustiva 
classification  of  the  varisd  forms  which  ths  dectro- 


n  the  Ctntor  I.«tura   delivered  far 


magnet  has  oanuned ;  but  it  is  at  least  posiible^to 
enumaiBte  some  of  the  typical  forms.  nasi 

I.  Sar  EUetro-Ma^iut. — This  consists  of  a  single 
•tralght  core  (whstbar  solid,  tubalar,  or  laminated), 
■anoandad  l^  a  coU.  "Pig.  3,  p.  118,  depicted 
BtuTgeon's  earasst  example.  roiai 

^.Miirtahei  BlaettD-JIagyitt.'-Tbera  an  two 
sub-type*  ipdudad  In  thia  name.  The  original 
elsctio-magnet of  Sturgeon  (Tig.  1,  p.  IIS]  really 
resembled  a  bone-shoe  to  f<nm,  bemg  constructed 
of  a  sin^^  ^ac«  of  ninad  wrought  Irmi,  about  half 
indl  in  diameter,  and  nearly  a  loot  long,  bent  into 
ao  anh.  In  recent  years  the  other  sub-type  has 
prev^led,  conMsting,  as  shown  in  Tig.  9,  of  two 


le  end  aorrounded  hr^ 


appropiiata  a 

type  ia  a  drculai  disc  or  lid  of  iron. 

'    Onl^-Flimger.—A.  detached    iroi 


tended  omaideration. 


and  the  ooil-and-plunger  form. 
Polarity. 
It  is  a  fomiliarfad  that  the  polarity  ot  an  electro- 
magnet depends  upon  the  sense  in  which  the  current 
is  Bowing  around  it.    Various  rules  for  remember- 
ing the  relation  of  the  elactrio  flow  and  ths  magnetic 


tpolainthase „ ..  __ — — 

hands  of  a  dock  are  seen  to  revolve.    Anottwr 
useful  rule,  snggestsd  by  Haxwdl,  is  illuabatad  by 

Fig.  ll,uamsly,  that  the  sense  ot  the  droulation  at 


ro: 


together.  Bight-handed  rotation  ot  the  screw  ii 
aaaodated  with  forward  travel.  Bight-haodad 
circulation  ot  a  current  is  assodUed  with  a  magndtif 
ioBX  tending  to  produce  north  poUri^  at  the  fn- 


Uaaa   in   OenaraL 

Bsgarded  as  a  piece  ot  mechanism,  an  riedn- 
magnet  may  be  deecribed  as  an  appaiatna  for  no- 
ducmg  a  mechanical  action  at  a  place  distant  mm 
ths  operator  who  oontroia  it ;  the  maana  of  ceo- 
municatfon  from  the  operator,  to  the  distant  paiDt 
where  the  etectio-magnet  ia,  being  the  slecUowin. 
Ttia  nses  of  electro-magaats  may,  howeva,  ks 
divided  into  two  main  divliians.  For  oottin 
purpoeea  an  dectro-magnet  1«  rewired  msni^tiT 
obtaining  ten^rary  adheaion  or  lifting  powv.  It 
attaches  itaau  to  an  armature,  and  cannot  to 
detached  so  long  as  the  exciting  cuirontls  msli* 
lained,  except  br  the  appUcatum  of  a  sapanir 
ou^oaingpnir.  The  fivca  whidi  an  elMtr»«H>gBtf 
thus  exerfa  upon  an  armatun  ot  iron,  with  wiiA 
ft  is  io  direct  contact,  is  always  oonaderaUy  grsabc 
than  ths  force  with  whidi  it  can  act  on  an  atnu- 
tun  at  some  distance  away,  and  th«  taro  case*  nnl 
be  auetuUj  diitinguished.  Triictum  ot  an  armstm 
incontact,andii«r»rt>iiiiofanarmatnre«t»dishnini 
aretwodmsrentfunotloai.  8o  dMerent,  Indeed,  ttst 
itisno  exaggeration  to  sayQiat  an  daetio-awgiiat 
deaigued  for  the  one  purpose  is  unfitted  foe  OeoUB. 
Ths  action  which  an  elMtn-magnet  enrdsM  onH 
armature  In  ita  neigbbouriMod  may  be  ofQenal 
kinds.  If  tha  armature  is  of  soft  iron,  plBOednesriy 
paralld  to  the  polar  suifoces,  the  actioii  is  a» 
simply  o(  attracdon,  producing  a  nkotion  ofpm 
tranatattoa,  irreepective  ot  the  polarity  of  tte 
magnet.  It  the  axmatuTe  lies  oblique  to  the  lina  <f 
the  pole*  there  will  be  a  tendency  fai  torn  it  rooal, 
as  wdl  as  to  attract  it ;  but,  agam,  it  the  armatm 
is  of  Bott  iron  the  action  will  ha  indapeodent  of  tl* 
polarity  of  the  magnet,  that  la  to  b»,  Indapentat 
of  the  diredionof  thesxdtingoarterat.  It,howvM| 
ths  armators  bs  itself  a  magnet  of  stadMSiasDnfir 
magnatisad,  than  the  direction  in  whi<£  it  tsodiv  . 
turn,  and  the  amount,  or  even  ths  sign  ot  ths  t(M 
with  which  it  is  attnctad,  will  dapend  on  Q» 
polarity  of  the  electro -magnet,  that  is  toai^i 
irill  depend  on  the  direction  bi  whic^  tit 
eidting  current  dicuUtee.  Hanoe  there  arises  s 
difference  betwacm  the  opeiatlon  of  a  noH'pttwi^ 
and  that  of  a  polanMd  uipatatoa,  m»  latW 
term  bdng  applied  to  ttioe*  forms  in  whidi  tt«t 
is    nnploysd    a    portion — say    an    armaluis  to 

inu)arted.  Non-polarised  apparatus  is  in  all  «*■ 
inuwandent  of  the  direction  of  the  am^ 
Anothsr  daas  ot  uses  served  by  electro-magnstl  il 
the  production  ot  rapid  vibrations,  nisss  an 
employed  in  the  mechauiam  ot  eUatrlo  tremtlng 
bells,  m  the  automatic  toeaks  ot  induction  EoOs,  i 
dectiically-diiven  tuning-toiks  aach  as  an  en- 
ployed  for  dironon^ilua  purposes,  (nd  in  th* 
msbnments  used  in  harmonic  telegr^ihy.  Spedd 
construdiona  of  elscbo-magDets  at*  iq^n»Dat*  t» 
tMdal  puTpoee*  lueh  ••  these.  The  adaptitiaB  if  ' 
deotro-magnat*  for  the  vedal  end  ot  inwiHlC 
to  nqndly-sJteniating  currmts  it  a  doealy  tindNa  ' 
matter.    Lastly,  theia  are  certain  appllcatiMW  ct 


...c  which  it  _  _,___ 

lo  obtain  an  equal,  or  approximatdy  eqc 
1  over  a  definite  range  of  motion.  '*  ' 


Ttiifni* 


The  PropertlBs  of  Zmh. 

A  knowledge  ot  the  magnetio  properties  ot  bm 

of  different  kinds  is  absdutdy  fundamental  te  th* 

theory  and  design  ot  electromagiiets.    No  otoal 

ia  thuefora  neoaasary  for  beating  this  matter  wtft 

IB  are  defined  and  txglaia 

wBi  fonnerir  treated  of  a „_  _ 

ibuted  over  the  end-sorfaoai  e( 
magueti,  is  now  known  to  be  a  phenomenon  at 
internal  stracture ;  and  the  qipi^date  mode  of 
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ore  of  Uie  rosgnetin   _    .. 

BJug  magnetic  pormealiility.  Tba  pretiM 
D0»  atCachBd  to  this  word  ia  that  of  a 
■1  coefideat.    Suppose  i.  mngnetio  farce— 


«npieU  by  ittr,  tbera  would  ruult  a  certain 
of  maenetio  lines  in  that  apace.  In  fact, 
uuity  of  tbe  magnetic  force,  symboliaed  b^ 


,  i>  often  eiprened  by  lafiug  that 

ce  H  nugnetio  tine*  per  e^uftre  cant.. 

I  aiTp  Now,  owing  to  tbe  aupflnor  Tnagnelic 
)f  iron,  if  the  ipooe  anbjacted  to  thii  mag- 
xa  wore  filled  with  iron  uulaad  of  hit,  there 
Ki  produced  a  larger  number  o(  magnetic 
r  iquars  ontimetre.  Thie  largo  number  io 
ezpreoaea  the  degree  of  magnetiaation  in  the 
li  irraboliMd  t>7  the  letter  S.  The  ratio  of 
eipreuea  the  permeabiUty  of  the  matariol. 
lal  aymbol  for  permeability  ix  the  Grewk 
So  we  may  say  that  B  it  equal  to  /i  timea 
r  Biampla.  a  certain  specimen  of  iroo,  when 
d  to  a  magnetic  force  capable  of  creating,  in 
ugnetic  tinea  to  tbe  square  centimetre,  was 
'  be  permeated  by  no  fewer  than  li3,OS2mag- 
ssperaqDareceiitimutre.  DiWdi  eg  tbe  latter 
f  the  former  gives  as  the  value  of  the  pei- 
y  at  this  stage  of  the  magnatisation  321,  or 

meabiiity  of  such  non-raagnetio  materials 
aotlon,  aad  ather  iDiulatDTs,  also  of  brass, 
and  all  th»  non-magnetic  metala  ia  taken  as 
g  prutically  the  same  as  that  of  the  air. 
mode  of  expressing  tbe  facts  is,  bowevar, 
ited  by  the  fact  of  tlie  tenasncy  in  all  kinds 
o  ms^etic  saturation.  Ia  sU  Muds  of  iron 
ignetisability  of  the  material  becomes 
led  as  the  actual  magnetiution  is  pushed 
In  other  words,  when  apiet-  '  ' —  "■-- 
ignetised  up  to  a  oertain  degri 
it  degree  onward,  less  permeable  to  farther 
latioa,  and,  though  aalual  satuiatioa  is 
ached,  there  is  s  practical  limit  beyond 
he  maguetisatioD  caaoot  well  be  pushed. 
ss  one  of  the  lirat  to  establish  this  tendency 
magnetic  "' — '"" 


IL   AND    SMEITTIFIC   MOTES. 


uido  Fo.— The  Poiiih  African  traveller, 
togozioski,  has  lately  spent  some  time  on 
id  of  Fenumdo  Po.  ui  Uie  Bight  at  Biafra. 
discovered  tbere  three  lakes  hitherto  un- 
and  a.  warm  spring,  the  water  of  which 
»  in  its  properliBB  the  waters  ai  Carlsbad. 
ski  baa  been  engaged  in  erecting  a  monU- 
I  tbe  island  to  the  memory  of  Itiohard 
the  explorer  of  the  Xiger  region,  on  beboU 
ojal  Geographical  Society. 
rio  Traotlon,— The  Budapest  Electric 
,  buUt  by  Messrs.  Siemens  and  Halskean 
ngroimd-conductor  system,  has,  it  ii  said, 
I  eommercial  success.  Home  20  can  run  on 
the  length  ol  which  is  T'9  kilometres.  The 
1  for  April  were— for  each  electric  car,  £103; 
I  horse-car,  £-J7.  Since  tbe  date  of  this 
the  difference  in  favour  of  the  electric 
i  been  still  fuiiher  increased.  The  greater 
tained  by  the  electric  oar  [II  miles  per  hour, 
i>t  6)  is  responsible  to  a  great  extent  for 
rishing  state  of  affairs.  The  town  oouDcil 
recantly  given  permissiou  for  the  biulding 
,11  electric  line  on  the  Zipernowsky  single- 
^stem.  An  eiperiraental  length  of  three 
ea,  from  Messrs.  Ganz's  factory  to  Stein- 
I  at  pmaant  being  laid. 
Joal  Trade  to  I^mdan  from  Hull. — A 
ttween  HuU  and  the  Thames  is  now  being 
fat  gas,  house,  and  stoam  cnal  supplied 
a  West  Riding  coUieriea,  and  promises  to 
ost  successful.  Large  quantities  of  coal  are 
jg  put  on  to  the  Huh  and  Hamslay  Railway 
meot  to  the  Thamoa  froni  the  Alexandra 

the  former  place,  which  belongs  to  the 
company.  This  bears  out  a  paragraph  in 
pectus  of  tbe  oompaoy  alludml  to,  "that 
fay  and  dock  must  lead  to  a  large  extansion 
rade  in  Yorkshire  coal  for  export,  and  the 
of  a  coal  ttadi  to  London  by  sea  in  com- 
with  the  present  transport  by  land.''  There 
'  three  steamers  at  least  with  coal  ntiming 

the  two  pointe—the  Ilccllon  (called  after 
cipal  works  of  the  London  Gas  Light  and 
mpanj),  the  Ryliapt,  and  the  .Ifonir^i.  The 
eba^e  by  railway  for  coal  sent  from  any 
the  West  Kiding  to  London,  all  things 
,  is  Ti.  1  Id.  per  ton,  whilst  tbe  rate  by  the 
I  Bamaley  Bailway  from  the  South  York- 
liaries  to  the  dock  at  Uull  is  only  3s.  Sd. 

including  waggons,  and  from  there  to  the 
it  should  not  be  mure  than  Ss.  4d.  or  3a.  Gd. 
which  latter  is  about  what  is  paid  from  the 
hich  is  moidi  further  aS  than  the  Humber 


SCIENTIPIC    NEWS. 

THE  comet  discovered  by  Mr.  Barnard,  of  the 
Lick  Obftervaloiy,  on  the  6th  inat.  will 
reckon  aa  rf  IRtlO.  It  is  not  Ukoly  to  be  of  moc.h 
interest  to  tolescope  obRervera  generally :  bnt  in 
a  recent  number  of  the  AttraiintHicat  Journal 
(22j),  Ur.  Barnard  has  a  note   which  may 


iphelion.  The  instrumental  applLii 
disposal  are,  however,  farin  advance  of  anything; 
elae,  and,  besides,  he  has  the  cleat  atm'Mphere 
over  Mount  Hanulton  to  help  him  in  "  follow- 
ing;" the  comets.  Tho  subject  is  worth  atten- 
tion by  thoao  who  have  telescopes  o(  sufGcioat 
optical  capacity. 

Lv  tbe  same  number  of  the  A'lro>iomical  Jaurnal 
there  is  an  interesting  paper  by  Mr.  Stockwell 
on  eclipses,  hietaritsl  and  otherwise.  The 
Alhrn'riim,  commenting  On  his  paper,  says: — 
"There  are  many  inslancoa  in  history  in  which 
an  occurrence  of  darkness  has  been  supposed  to 
bo  doe  to  a  solar  eclipse,  though  it  must  really 
have  been  caused  by  soma  meteorological 
phenomenon.  IVobahly  tbe  so  called  'eclipBe 
of  Xerxes '  whs  one  of  theso.  Uomcr,  as  is  well 
known,  throws  in  a  sudden  darkness  whenever 
it  suits  his  purpose,  and  altbongh  that  in  the 
seventeenth  book  is,  from  the  famous  prayer  of 
Ajax  for  light,  more  familiar  to  most  readers 
tmn  others,  there  is  no  reason  to  suppose  that 
it  is  anything  but  a  poeti 

Prol.  Taccbini,  of  the  Itoyal  Observatory  of 
the  Koman  College,  has  a  note  in  the  Comptei 
Scndui  on  the  solar  phenomena  during  the  first 
half  of  the  present  year,  in  which  ho  calls  utteoi 
tiou  to  the  fact  that  whereas  protuberances  bavi 
continued  to  predominate  in  the  sonthem  hemi- 
sphere, spots  and  faculse  have  been  most  frequent 
in  the  northern.  Details  will  appear  in  the 
publications  of  the  Italian  Spectroscopiual 
Society. 

That  well-known  naturaliat — well  known,  at 
leoat,  to  students— Mr.  John  Hancock,  diod  last 
week  at  Newcastle- on -Tyne,  aged  Si  yours.  An 
enthosiasUc  student  of  nature,  his  life  was  almost 
wholly  devoted  to  what  is  known  aa  natoral 
history,  lie  inherited  his  taste  for  natural 
history  from  his  father,  and  to  the  departments 
of  entomology  and  ornithology  oarly  devoted  his 
attention.  B^irly  in  life  he  turned  his  nttentioi 
to  the  art  of  taxidermy.  The  reanlts  of  his  life- 
work  in  thisdirection  now  adorn  the  shelves  in  the 
muacum  of  the  Natural  History  Society  at  New 
castle,  and  they  form  one  of  the  finest  collec- 
tions of  British  birds  in  the  kingdoi 
at  the  Great  Exhibition  in  London,  Mr.  Hancock 
exhibited  ».  soritu  of  groups  illustrative  of 
falconry.  These  are  now  in  the  Museum  at 
Newcastle,  and  form  part  of  the  collection  pro- 
ssnted  to  the  Natural  History  Society.  Mr. 
Hancock  was  one  of  the  most  careful  obaorvers 
of  bird  life  in  this  country,  and  bis  opiniona  were 
held  in  high  esteem  by  aU  ornithologists. 

By  the  death  of  Prof.  James  Edwin  Thoiold 
Itogers,  the  world  loses  one  of  the  most  able  and 
distinguished  maatera  of  tbe  science  of  political 
economy  it  has  ever  seen,  and  Oxford  one  of  its 
ablest  sons.  Mr.  liogers  was  bom  in  18*23  at 
West  Meon,  Hants,  and  passed  from  King's 
College,  London,  to  Magdalen  Hall,  Oxford,  in 
which  nniversity  he  took  hia  B.A.  degroe,  and 
came  out  Erst-class  in  classics.  At  ono  time  Mr. 
Rogers  was  in  Holy  Orders,  but  relinquished 
that  position  in  order  to  ba  able  to  enter  Parlia- 
ment. It  may  be  safely  said  that  no  m:vn  was 
better  known  in  Oxford  than  Prof.  Rogers. 

The  first  seriaa  of  lectures  delivered  under  the 
angpicea  of  the  Sunday  Lecture  Society,  will  be 
commenced  at  St.  George's  Hall,  Langham- 
pl&ce,  on  Oct.  10,  when,  at  4  p.m.,  PioL  Silvanus 
P,  Thompson  wiU  deliver  a  "lay  sermon"  on 
"  Wavaa  of  Light."  On  October  25  Dr.  D.  W. 
Riiiiardson.  F.E.S-,  will  lecture  on  "Working 
Hours  tor  Working  Men."  Other  lectures  will 
be  as  follows  :— Nov.  2nd,  A.  EUey  Finch  on 
"  The  Order  of  Nature — ita  Relation  to  Human 
Life  and  Happiness."  Nov.  9th,  Dr.  Andrew 
Wilson,  F.R.S.E.,  on  "Why  and  how  we  Eat 
our  Dinner."  Nov.  16th,  Wilimott  Uixon. 
LL.B.,  on  "Captain  John  Smith,  the  Heroic 
Pioneer  of  English  Colonisation  in  America." 
Nov.  23,  Arthur  Nicola  on  "  The  Evolution  of 
our  Globe  :  from  a  Nebula  to  a  Star,  and  Finollv 
to  a  HaUtable  World."     Nov.  30th,  Sir  A.  C. 


Lvall.  D.C.L.,  LL.D.,  K-C.B-,  K.C.LE..  on 
"  The  Natural  Growth  of  Religion  in  India." 
Sevarnl  of  theso  lectures  will  be  illuatrated  by 
the  aid  of  the  oxyhydiogen  lantern. 

Mention  of  the  lantern  remindi  us  that  Mr. 
C.  CoruB- Wilson  has  devised  a  luminous  crayon 
for  the  use  of  lecturers  when  tbe  room  ia  darkened 
for  the  lantern  to  have  its  full  effect.  Intendeii 
primarily  for  drawing  on  tbe  blackboard.  Mr. 
Carus-Wilson  thinks  his  invention  will  also  be 
useful  for  stiidentx  who  have  to  take  notes  in  the 
dark. 

Dr.  Abbott,  writing  to  the  Timet  about  his 
Tovnbeo  Hull  lecture  (see  p.  UI),  says  that  he 
understated  hia  case  when  he  said  that  we  see  the 
Pole  Star  where  it  was  13  years  ago.  "The 
correct  statement  would  have  been,  '  1 1  was  there 
iO  or  SO  yean  ago.'  " 

It  ia  stated  that  Foncault'a  famous  experiment 
with  the  pendulum  to  demonstrate  the  motion  of 
the  earth  ia  to  bo  repeated  at  the  Eillel  Tower, 
the  pendiilum  being  suspooded  from  the  centre 
of  the  second  platform.  A  bronze  wire,  llfl 
mStree  {.177(t-),  wiU  cany  a  steel  ball  weighing 
QO  kilogrammes  (I98lb). 

There  is  no  longer  any  doubt  as  to  the  starting; 
of  the  Antarctic  exploring  expedition,  for  the 
Anatmlian  colonies  have  takwi  the  matter  in 
hand,  and  have  accepted  Baron  Dickson's  oScr 
to  provide  [art  of  the  funds  if  tho  colonies  sob- 
scnbed  £5,000.  It  is  believed  that  Baron 
Nordenskjoltfa  expedition  will  bo  absent  for 
several  years,  aa  its  fluid  for  scientific  observa- 
tiona  in  the  departmenta  of  geography,  hydro- 
graphy, meteorology,  terrestrial  magneoam, 
zoology,  geology,  &c.,  will  be  nnlimited-  In  so 
far  as  trade  ia  conremed  the  discovery  of  har- 
bours suitable  tor  wintering  in.  the  examination 
of  watatcoursea  leading  towarda  tho  South  Pole, 
and  an  estimate  of  the  value  of  products  that 
may  sftorwords  bo  found,  such  us  sperm  oil, 
whalebone,  and  sealskins,  will  form  the  more 
important  results.  Ballooning  and  sledging  are 
expected  to  play  an  important  part  in  the  work 
of  the  expedition. 

In  a  Grcaham  lecture  Dr.  Symea  Thompson 
last  week  referred  to  faulty  nutrition,  andspoko 
of  the  increased  knowledge  of  the  cause  of  gout 
and  rheumatism,  which,  he  said,  lay  at  the 
foundation  of  sound  pathology-  The  French 
school  of  medi':lne  waa  better  than  the  German 
in  thia  respect,  and  London  waa  practically  tho 
krgest  field  for  the  stady  of  gout.  Fifty  years 
ago  medicine  as  an  art  was  practised.  Sow  the 
futile  elfort  to  make  medicine  an  exact  acimice 
seemed  likely  to  delay  progress.  We  must  think 
of  diseaaes  in  groups  and  define  their  boundanee- 
Hybrids  having  aoniething  of  tho  rheumatic  and 
something  of  the  gouty  chatactar  were  not  un- 
common. "Poor  man's  gout"  was  often  not 
gout  at  all,  but  rheumatic  arthritis.  It  might 
ulao  be  real  gout  with  faulty  circulation,  weak 
digestion,  and  prononess  to  tissue  decay.  In 
181S  Garrod  showed  that  gout  waadue  to  an 
excsea  of  uric  acid  in  the  blood  prior  to  and 
during  the  attacks.  Tho  modem  wave  of  opinion 
was  in  favour  ol  the  nerve  origin  of  gout,  tho 
chemical  changes  being  secondary. 

A  la^e  party,  including  ropresonlativea  of  the 
Admiralty,  the  War  Office,  and  the  Board  ol 
Trade,  went  to  Swansea  tho  other  day  to  see  the 
procesa  of  rolling  seamless  tubes  (which  wo 
illustrato  on  p.  1S3)  carried  on  at  the  works 
established  by  Mosars.  Mannusmann  and  Siemens 
(of  Berlin)  at  Landore.  The  principle  has  been 
explained  before,  but  will  be  easily  comprehended 
from  the  illustration  above  referred  to. 

Tho  first  meeting  of  the  Organisation  Com- 
mittee of  the  Goographical  '■  Wolt-Kongresa" 
has  been  hold  at  Beme.  It  was  resolved  that 
the  congreaa  ahonld  meet  aa  soon  as  possible  after 
the  celebration  of  tho  centenary  of  the  Swiss 
League  in  lH9t.  A  preliminary  sketch  of  the 
programme  waa  drawn  up.  The  definite  election 
of  members  of  the  eommittoo,  Swiss  and  foreign, 
was  postponed  until  the  next  meeting,  which  will 
bo  hehi  in  Niiucbilel. 


Tmt  present  winter  term  sees  the  opening  of 
.ueau  Margaret  College,  Glasgow,  as  a  new 
LBdical  school  for  ladies.  Thia  gives  to  Scolhuid 
the  distinction  of  posseaaing  two  sehODls  for  tha 
training  of  lady  doctiirs.  la  addition  to  those  of 
London,  Edinburgh,  Dubhn,  and  Bettast,  this  fiith 
school  is  neeeasary  in  order  to  meat  the  coniiunooa 
demand  from  the  Bait  for  lady  doctors. 


1«« 


KNaUBH  HXOHAKIO  iHD  WOBLD  0»  SOIlmOB!    Wo.  »8<. 


LETTERS  TO  THE  EDITOE. 

[Wi  Jt  Hi  JuM  DVHf HI mpuiuiUt /»■  Of  eflminttj 
amr  mmtrnndisU.    The  SdUor  roftrifi^s  TtftMi  UMI  oil 

.^B  amanicnligiM  likovlit  ht  aiUnati  la  Ou  aaiTOI  cj 
tM  EasuiB  UwBiKio,  33J,  Stria^  W.Q. 

AS  OlUnltf  and  nHt-dAH  OrJtr* 
J.  Piir " 


V  b<  ■ia4<  ^a^aiM  t 


will  l»  eniblod  to  produoB  on 

plates  and  carilboBird  thoae  iDterwtinK  reprsBenU- 
I  which  until  now  huva  been  MUutioUr  wiihiq 

proriace   ot   the    uCrouomer   and   Uib   beet 

orguiiwil  olnerveitaries.  The  oontsmplation  of  the 
gtor-lit  altj  through  the  taloscope,  which  haa  m 
great  aa  attraction  for  many  oommaiidably  curious 
and  inquiwtiTB  pBOple,  will  be  mmpU6ed  and  brought 
'ithin  reach  of  everyone  who  takea  on  iiilereal  in 
latter.    Anyi  ...  -  _    -    — i  .—   i— 


labled    i 


_  . have  BreiTone  write  what  he  knowL  aod  ai 

BUuh  aa  be  knew*,  bat  bo  mm ;  and  that  not  in  Chit 
ODlft  hot  in  alt  other  lubjeota :  Jijr  nLDh  a  penon  may 
liaTe  laiie  paitlenlai  knowladn  and  «iperisnM  at  the 

-other  thlBgi,  knowa  no  mon  than  what  anrfbuij  imm, 
■id  ret,  to  keep  a  elatter  with  thii  Utile  plttauua  of  his, 
wQL  onaatakB  to  wnEe  tiie  whole  body  of  phyoJcka,  a  viw 
' >■ ■  inoonrenlenoee  (leiiTB  their  originaL" 


ON  THE  WATCH  FOR  THE  SOUTH- 
POar  OP  SPA.IM  —  LOOABITHMS  — 
8TBI.LAB  PH0T0QBAPH7    :         AS 

TAUOHI  IN  NEWCASTLE  —  THE 
CIOOD  NATUBE  OF  "  ANOTHER 
P.B.A.S."— MBTEOEIO  DUSTFALI.  ON 
THE  UOON— nOMEa  TO  FOLABI3 — 
PBAOTIOAI.  WOEK  WITH  THE  TELE- 
SCOPE. 

[3l7UfiJ— TnE  method  of  finding  the  Meridian.  o( 
which  "  CantankeiouB  "  bos  eitrocteil  a  duKription 
bomT,-nlA  (ill  letter  31GSI,  p.  120),  is  new  to  me; 
bat  the  principle  on  which  it  is  based  in  obviouH 
enoagh.  Were  tba  sun  stationary  in  the  bearena, 
like  »  rtar,  he  would  apparantlv  travel  round  the 
earUi  in  a  path  psrvllBl  Co  tba  Eqoatoi 


of  aidereal  time—  i 
15°  in  one  boui.  But  a, 
12  equal  spaces,  each  t] 
through  which  the  i 
houn.  Hence,  if  wc 
tiine,  and  arc  careful 
lu  r-  '-■■--■■■    ->--   - 


would  deacHbe  an  arc  of 
watch  face  is  divided  into 
erefora  -  30',  the  interval 

neglect  the  equation  of 
■a   hold   the  watch  paratht 


"m^o'^thM 


Labouchere' 

tolerable  approrjnation  to  the  South  point. 
But  we  must  not  attempt  the  experiment  with 
the  watch  lying  lioriioutally ;  and,  moreover,  the 
end  of  this  month  ia  a  peculiarly  unfavourable 
time  to  try  it  at  oU :  Lnaamuch  as  a  good  watch 
ia  between  Ii>  and  IT  minutes  behiud  the  real 
«un,  and  we  mny  got  our  South  point  nearly  i' 
wrong  from  tiiifl  cause  alone.  Of  course,  if  the 
watch  ti  lying  on  ita  back  (save  at  the  Koith 
Pole)  we  may  got  wildly  out  at  any  time  of  the 
year ;  but  under  the  restrictious  I  have  speciSed,  the 
method  ia  at  ouce  simple  and  ingenious. 

1  am  writing  these  lines  for  away  from  my  own 
library,  and,  in  tact,  from  any  means  of  reference 
whatever,  so  that  I  cannot  say  how  I  came  to  speak 
of  the  joumey  -  from  Trinidad  to  the  Port  of 
Spain"  (to  which  <-  B.  B.  F."  calb  attention  in 
reply  72496,  ou  p.  130).  But  I  have  an  impressiou, 
wolfoc  ill  founded,  that  I  simply  copied  the  title  of 
one  of  the  chapters  of  Misa  Brown's  book  itself. 

In  reply  to  "T.  S.  B."  (query  ZJ.'ilJJ.  p.  13'i), 
tnblee  for  ftnJing  the  logarithms  of  the  sums  and 
diiferencea  of  numbers  have  but  a  limited  appli- 
I  cannot  say  whether 

0  1  should  hardly  expect 
that  tlie  publication  of  a  fresh  set  of  such  tables 
would  be  remunerative.  With  reference  to  Sang's 
table  of  logarithms,  I  must  reiterate  what  I  have 

Juat  said  in  the  preeediug  paragraph — tbat  I  am 
or  enough  away  from  any  woru  of  reference. 
Doubtless  Dr.  Gbkisbar  was  my  authority  for  the 
statement  ounnt  Saug's  tea-Ugure  logonthtus.  I 
will  look  the  mattor  up,  though,  on  my  return  home, 
in  the  course  of  two  or  three  weeks. 

The  young  mail  who  "doea"  the  Astronomy  (or 
the  yni-aulh  Bad!/  Joiinial  has  recently^  in  school- 
boy phrase,  been  "goingit";  for,intheimpres3ion 
of  that  journal  for  October  1st  appear*  an  article 
headed  "  Photographic  Map  o(  the  Sky,"  which  has 
certainly  not  been  surpassed  as  a  specimen  of  scienco 
for  the  million  for  many  a  loog^day.  In  Hiiiint,  our 
roontor  informs  ua  that  "  The  penetrating  power  of 
the  photographic  lima  and  the  eioessive  sensibility 
of  the  pUt^  materially  oviist  the  student  in  hu 
oboervation  of  the  astral  conditions  of  the  llrmameiit, 
and  enable  him  to  obtain  meteorio  evidence  which 
the  beet  of  telescopes  has  hitherto  failed  to  supply." 
Now  I  happen  to  know  something  of  evidouce, 
oral,  written,  and  circumstantial,  both  in  its  Legal 
and  scientific  aspect :  but"  meteoric  evidence"  is  loo 
nmdi  for  me,  it  is  indeed  :  even  in  conDection  with 
"the  astral  condition  ot  the  firmament"!  But 
the  and  is  not  yot.  Remarking,  m  /iiuiant,  that 
there  ore  4'2,l]00  siiuare  deuces  iu  the  spherical  sky. 


I  it  into  his  front  or  back  garden,  vtill 

t  delight." 

_  humbly  venture  to  think  that  the  production  of 
stellar  charts  by  anyone  taking  "a  simple  micro- 
meter "  into  his  "  front  or  back  garden  "  !  must  l>o 
the  very  Inat  itiow  to  which  the  fracture  of  the 
camel's  vertebrfo  is  proverbially  attributed. 

"  regret  to  find,  from  letter  31634  (p.  142),  and 

it  apologise  for  the  tact,  that  I  put  the  saddle 

the    wrong   horse,    re    the    omission    ot    any 

ition  of  Mr.  Packer's  obsarvation  of  a  star  in 

cluster  T  Ueeaier  m  a  paragraph  in  a  periudicol 

a  which  "  Another  F.R.A.3."  is  connected.  But 

inuoction  a-ith  my  alleged  "prejudice?,"  I  should 

really  like  to  know  whether  no  Cisea  of  refusal  or 

neglect  to   insert  communications  from  men  who 

decline  to  bow  down  to  "magnificent  theories,"  or 

of  depreciatory  reviews  of  books    written  by  aocb 

people,  have  ever  come  within  the  cognisance  of 

-y  critic  in  the  pages  of   the  jonmaTwhich  his 

Mr.    Peal  (letter  316S8,  p.    142)   says  that   he 

eonoot  see  why  it  (meteoric  dust)  should  tall  in 

patterns"  ;  but  unless  we  are  prepared  to  admit 

.L..  .1..   — 1 —   -•  lUg  y^rious   shadings  which 

irfacB    has    changed   since 

ramenced,  it  miKit  fall  in 

patterns,  doikoning  porta  already  dark,  and  as 
carefully  "dodging"  the  lighter  spots,  as  the 
Egyptian  darkness  dodged  the  Land  ot  Gosben. 
"^y  Mr.  Peal  should  conceive  that  less  meteorio 

it  tolls  proportionally  on  the  moon  than  on  the 

th  he  doeit  not  eiphun. 

'  Astro-Stargozer"  puts  a  query  (72.5S-3)  on 
p.  I->4  which  can  only  be  answered  by  saying  that 
the  cuinf  to  Polaris  is  a  little  star  (hetwocn  the  Dth 
and  10th  magnitude)  some  19'  from  its  primary  (the 
companion  to  Rigel  is  just  about  half  as  tarofi). 
Whether  it  is  to  be  looked  tor  above,  below,  to  the 


prinoipal  di 


3C  map  13,  and  so  —     .. 

tifiad  on  the  map,  and  a  little  sketch  made  girmf 
■  ig  stars  iu  that  square,  th+rte  itm 
It.A.  and  Dae.iu   hunttng  upUi* 


C-8,  G 


!  the  year  and  ti 


A  friend  boa  just  aent  me  a  reprint  of  a  paper 
read  before  the  Lancaster  Philosophical  Society  as 
far  back  aa  the  30th  ot  last  January.  It  is  by  [bat 
well-known  astronomer  and  correspondent  of  the 
EnoLiBH  MEOUisio,  the  Rev.  T,  E.  Eapin.  and  is 
entitled  "  PiacticJil  Work  with  the  Telescope."  As 
a  guide  to  the  amateur  in  the  selection  of  lines  of 
work  calculated  really  to  benefit  science,  this  capital 
lecture  deserves  a  wider  circulation  than  I  fear  it  is 
likely  to  attain,  It  is  apparently  published  at 
Lancaster,  at  the   Ohnrcrr  oflifle ;    but  I  have  no 

"  a  what  its  (certainly  trivial)  coat  is. 
AFellowof  the  Boyal  Aatroaomtcal Soclaty. 

VERIFICATION  OF  STABS  OF  THE 
IJEAN0METBIAABOENTINA"FE0M 
10'  TO  -  15'  DECLINATION. 

J170G.)— FisciNO  that  the  maps  of  the  "  Ilrano- 

ria  Argentina  "  are  excellently  well  adapted  for 

opera-gloss  work,    the    magnitudes    having    b> 

-■-lally  determined  by  that  inatnimeut,  Ithou) 


ight 

mid  be  suitably  observed  in  England 
lOm  directly  with  the  sky.  I  co 
fluBdmy  observations  to  the  lone  included  betwe 
1(1=  and  -  15'  of  Declination.  During  the  li 
ir  years,  13S6-D0,  the  whole  of  the  stars  in  t 
A.  in  that  tone  have  been  compared  with  the  sh.  , 
OT>era-gliisa  magnifying  five  times  being  made 
B  ot.  The  greater  portio 
observed  twice— soma  portions  of  it  three  and  four 

The  remit  has  been  to  confirm  generally  the 
correctness  of  the  magnitudes  assigned  by  Gould  ~ 
the  stars.  When  any  star  was  oluervsd  not  iu  t . 
maps,  which  was  considered  without  doubt  brighter 
than  Gould's  limit  of  7  mag.,  or  whose  magnitude 
was  plainly  discordant  compared  with  the  U.A.,  it 
was  noted  tor  special  observation  in  order  to  detect. 


was  principally  dir 
mag',  olthongh  at 
map,  whatever  its 

No  case  ot  deddeil  variability  other  than  that  of 
the  well-known  variable  stars  has  come  to  light.  It 
should beremembared,  however,  that"  '  ' 


IS  been  obterved. 


of  Gould' 


and  n 


ment  to  be  employ 
Bod  here  again  be 


ighten 

ain  ''  meteoric  evidence," 
tei  speak  for  himself ; — 
ne  any  person  havinv  a 


s  magnitudes  :  it  is  simply  the  work  of 
,  arried  on  from  time  to  time  as  weather 
and  opportunities  permitted,  with  a  view  to  detect 
variation  or  change  in  brightness,  and  all  palpable 
difterencoa  between  oliserved  and  catalogus!  magni- 
tudes have  been  noted-  A  few  of  the  stars  have  heen 
euggeited  by  Mr.  I^oie  for  observatioii  (irhicb  I  did 


I  may  mention,  i-n  ;iai»anf ,  that  I  find  thefoDn. 
g  a  vary  oon  venient  way  ot  rafarrin^  to  *an  m 
a  map.  The  maps  are  ruled  with  roeridions  every 
im.  of  R.A.,  and  parallelsovery  5'  of  doclinsticm. 
enote  the  spaces  of  20m.  ot  R.A.  on  top  ofMch 
ap  by  letters,  ABC,  &c.,  and  each  .1'  of  dedins- 
)n  on    aide  ot    map   by  figures,    1    2   3,  4i.   1 


:mbsr  si 


,  2B  m 


n  D.M.  -4''7,  6-Sro., 

rvations;  generally  found  to  1 
U.A. 
-      ■      1  D.M.  -  3°  20,  6-7ni., 


n  La2.,  8  cU 


lowSe^, 


Gould  80  Piscium,  7-Om.,  Lil.  3)9.  I  al«»p 
ud  this  star  plainly  below  Tm.,  estimates  vujiog 
om  7-35  to  7-7.    20  ol». 

Gould  H3  Piscium.  Declination  ot  this  sUr  ii 
Tongly  entered  as  +  in  U.A.  Cat,  It  shouldb* 
(South). 

Gould  107  Piscium,  6-i)m.,  Lai.  19.;2. 
y  Mr.  Gore  tor  obaervation.  ISSS,  I 
J87,  Ju<ie  16,  7-5  :  26,  7't ;  27,  7-S:  Aug.  21, 
■ct.  9,7-36.  1888,  Jon.  2,  7-5.  Thenfolloi  " 
■hen  it  was  T'B  or  7-7.  Possibly  fading,  18  ._. 
Qonld  111  Piscium,  7*0(0.  Alao  sugfealed  bf 
Mr.  Gore  on  account  of  the  discreponoies  m  varioof 
'  igues.  On  10  Dccaaions,  from  1387,  Jan.  !l, 
iS,  Doc.  24,  variously  estimatod  6-9  to  7-2,  but 
Feb.  13  and  20  7-4. 
__jldl42  Ceti,fl)-8m.  var.  Gould  saya  " ow- 
tunly  variable."    Lai.  ■""     "  -■-  -"- 

Piscium, 
Gore's  Cat.    Ali 


.  I  aba.  show  a 


iways  6-3— 0-4.  LitUe  or»» 
ination  aeiected.  14  oba. 
Gould  160  Ceti,6-9ni.,var.  CO,  Lai.  2793.  LiHIl 
■  no  variation.  7'5— 7'9  from  Hobs.  But  «« 
_J86,Dec.  14,  I  noted  it  4Btep<Gould  ItSJCsS 
(5-9m.),  also  intrinsically  below  7m.  Thereisnw 
discrepancy  or  error  here  which  I  am  nnablet] 
explain. 
Gould  lO-i  Coti,  5'9m.  Found  to  beS-SorS'** 
ins  occasionB,  hut  on  1389,  Jan.  29,  5-B ;  No*.  %, 
.■B:andl89U,Feb.20,  5'3.  Apparently  (■'egulttlT 
variable  to  a  slight  extent. 
Sonthem  D.M.-4"  312,  70ra.  On  Sept.  a, 
J86,  6-8;  Nov.  2.5,  1888,  G'65;  Deo.  29,  8-75;  W 
the  change  is  too  small  lo  afford  relimhle  ovidM 
"'variatKin.     IS  oba.    THatia  U.A. 

Gould  133  Piscium,  69m.  and  OobU'IIO  I* 
um,  6-6m.  On  10  occasions  I  invariably  nl* 
13rt  brighter  than  110. 

Gould  2i4  Ceti,   oSm.  fF  66).      Mr.  Gon  M 
.jund  apparent     .... 
preceding   a   little   N.   of 


My 


jibio  !•.  Ml  ^^a,  the  celebnM 
I'aylor  desiBiialsd  it  variable,  but  OoaU 
link  so— found  it  onlv  between  a-' -** 
jhservations    prohably    indieate 


IS    pcohably 

iability ;  they   range  from  6'S5 ._    .     . 

b.  4,  to  6-2o  oa  1887,  Feb.  12.    The  last  *• 
observations  run  1899,  Nov.  26,  59  ;  Dae  11,  H; 
;90,  Feb.  13,  5-7 ;  20,  fi'9  ;  the  star  bdM 
.wo  CT  three  stepa  >  Gould  2:17  Cat!.  vA 
thres  stepa  lass  tlun  that  i 


1  D.SI.  - 


470,  7-3m.  Lol.  5213.   (T 
Not  in  "" 


Lalaude  616H   Ceti,    7m.     Always  found  • 
brighter  than  Gould  32U  CetL    Magoitudei Sti ■> 
(i-y  in  tan  obs.     Not  in  U.A. 

Gould  96  Eridoni,  6'8m.  7m.  Loluide.  IM^ 
Dec.  13,  6'3 ;  1669,  Jan.  2  and  22,  about  W; 
Jan.  27,  29,  and  Feb.  4,  below  7m.  Evidwttf 
fainter  than  Gould's  mag.    9  obs. 

Gould  22  Tauri,  var.  6)  -  flm.  Lol.  7172-.  ft 
observations,  13  in  number,  iudicata  perhaps  ■£{■> 
variation  between  maga.  7-3  and  7'8. 

Lalonde  SOU  Taun,  film.  Once  (1S90,  IteJ 
"■1 ;  Bometimea  about  7'tF,  and  sometiniM  bo^M 
uptoS-65.     14  obs.    Notinr.,1.  -^ 

D.M.  +  4'  fiOI,  7'2m.  Lol.  8312.  Ni 
above  7m.,  although  not  in  U.A.  IS  obfc 
from  6-4  to  G-9. 

Oriocis.  T 
ew  editioB 
Birmingham  show  it  to  bo  variable.  My « 
indicato  undoubted  variabiHty,  but  it  is  dJfS.<ntl 
detect  a  period.  1887,  Feb.  12,  it  was  7'*  ;  IS 
Jan.  29,  6-3,  and  Dec.  24,  0-2,  1890,  Pob.  13,  t 
18  obs. 

Gould  20  Leporis,   6'- 
Various  mags,  from  60 


a  1S87.  Feb. 


?ob.  13,  t 

28,  todTw] 
an.  23.  Mf  1 


Feb.'  13,  6  7;   20,  6  5.    Noted  as  intensely  » 
17  obs. 

Lilande  11227,  7-5ro.   Gould.     Generally  «lll» 
matedS'O.    Onoe,  0'2o  on  1838,  Feb.  3.     Hob*. 

D.M.  -I-  3>  1218,    7'8m.    OenetaUy  fonnd  l»l* 


SNOLIBH  KEOHANIO  AND  WOBLD  OF  BOIKNOB:    No.  lS3t. 


ktM  T«ir  from  6'5  to  G'8.    16  ob*.  Not  in 

n  D.ll.  -  1°  1231,  7-2m.    ErtinutM,  6-i 

I  ob*.    PoaaiUj  ilightlj  Tkiubla. 

113428,  T'lm.  Qould 

1 12438,  7-im.  Qoold 

1 12447,  7-1m.  Ooold 

ijt  m  tba   Hoaiid   ftar  of  thii  diutsi 

Ihui  Uia  Uiiid,  %  littls,  Although  Gould 

«    nooud    a-3m.     balair    third.    20  oba. 

'Mid2tm.  rafnctoi.) 

■  4°  1,336,   7'6m.    Neulr  tlmja  S-4m. 

Sol  in  U.A. 

n  D-M.  -  6°   1775,  T-3m.    9bi.   B«m]. 

I   TMy    from    B-8    to    6-9in.     Prolmblr 

I  (unter  than  Ooold  S9 Modoc    liobi.' 


1389,  Jul.  29  ..  G'4 
Fob.  20..  fi-3 

1690,  Jul.  23  . .  6'2 
Fob.  13  ..  S-2 


6-6n.  (1SB6,  AoK.  6).    Not  in  U^. 

(A)  D.M.  +  6"  4190  6-9ni.  1*1.  37019. 

(B)  D.jr.  +  4*  4152  7-2ni.  L4l.  36997. 
iC)  D.M.  +  6*  4177  70m. 

CD)  Oonld  62  Aamia  7'Om.  Lnl.  37144. 

(4  rtui  a  Uttla  Kmth  of  ji  AqollED.) 

A  good  nun;  obwrrHtioiu  uid  ■nqnaioeaof  then 

fonr  ttmn  b&Ts  b«an  m^B.    A  and  B  ira  probkbl; 

Tsiy  ilight];  brightar  than  Tm.     A  hu  ofUn  boon 

notad  ai  a  little  >  B,   lomBtuna   dsddedly   eo ; 

wfailo  B  haa  oocMJonall^  been  aean  the  bnghtcr. 

If  than  I*  maj  Tatiatlou  it  ii  extremelT  mialT,  and 

than  aiv  no  iudicatioDs  of  an;  reguWitv  in  the 

duuifea.    Again,  C  and  D  have  tiiaqneutl;  been 

"~iparad,    iritb   the  raanlt  that  lomstimaa  one, 

letimaa  tba  oUiw,  has  been  noted  the  bcightar. 


12  ..  CO 


Mar.  16  . .  6-0 
B  ihow  vei;  little  variation,  if  an;. 
-  6*  IS88,  7'2in.    PoenU;  variable.    Eab'- 
r;  from  6-4  to  6-g.    15  oba.    Not  in  17.^2. 
B  16240,  7(0).  U.A. 
»  16247,  7fm.  U.A. 

i  the  flrat  of  theae 
icond  a  trifle  falntar, 
-1887,  Fob.  26,  28. 
27,  and  1890,  March  16— the  eeooad  waa 
ifls  the  brighter  ol  the  two.    But  a  little 

thli  pur  I  abaerre  two  atari,  which  are 
T.A.—nx.,  D.M.  +  3°  1933,-7-6in.  and 
0.  1933  haa  been  various!;  eetiinated  bv 
1-0  to  T-5,  and  1932  from  T-0  to  77.     Uoit 

Iheae  difierencea  are  due  to  errore  in 
. ;  at  the  aams  time,  it  is  curiooi  that  the 
ad  pair  ahonld  havs  been  innttfld  in  the 
.Ting  out  the  palpablj- brighter  pair  1932 

18  oba.  ol  the  group.) 
ra  D.M.  -  14°  2611,   7'3m.      Qenarall; 
teabaut6'8,  fioml2oba    Not  in  P.A. 
gS  H;dnB,   e'4m.      Tarionalv  eetimated 
£i6-4.    23  oba. 

m  D.H.  -  g°  2630,  6-3m.  Observed 
M  vary  from  6'£6  to  7'0.  Sometimes  a 
htei  and  aometlniee  a  little  fainter  than 

H;drB  6'8o.    Poaaibl;  alif^tly  variable, 
m;obaerTalionsdonotshow  an;  regularity 
■iod.     34  oba.     Not  in  U.A. 
m  D.M.  -  10°  2635,  6-9m.      No.   276  of 
;irmingham.    6*9  to  7'2  from  my  oba.,  tan 

ro  D.M.  -  3'  2o03. 
m  D.M.  -  3°  2509. 

two  atan  give  a  collective  light  in  the 
■  didtUyaboveOould'alm.  Each8-2ai. 
M.    Not  in  U.A.) 

m  D.H.  -  6*  2794,  7-8m.  FomHlfrom6'7 
14  oba.    Not  in  r.^. 

1-0°  2546,  7'2in.      7m.  Bessal.    Qenerally 
.    19  obe.    Not  in  U.A. 
rn  D.U.  -  12°  3031 .     .  A  little  above  7m. 

rn  b.H.  ~  11°  3100,  6'3m.  This  star  ia 
'.A.,  although  it  ia  undoubtedly  brighter 
Id's  limit.  Hy  eatimatee  range  from  ti'36 
6-8, 1  think,  repreaenta  ita  magnitude  iu 


D.M.  +  1°  2981,  7-2m.     Qane 
}ut    G'35m.       20  obs.      Not    ii 


Sot  in  U.A. 

1  Ophinchi,  6-9m.   H;  Srat  obaervatioD  of 

msoa  it  hardly  viaiUe  in  binoouiar— Slat 

36,  and  aince  then  I  have  invariably  found 

m.    16  oba. 

4-  0°    3530,   7'2m.        Osnetally  observed 

m.    16  oba.    Not  in  l/.A. 


»  alighdy  fainter 
(a-6m.^  Hence  it  would  appear  to  be 
nm  limit  of  7m.  It  is  a  little/,  and  n.  of 
lb  U  Opbiudii  19  oba.,  conneting  prin- 
Mqnancaa  of  brightnees  of  this  star  and 
Ooold  108,  116,  and  123  Ophiuchi.    Not 


123  Opbindii,  S-6m.  From  the  ■eqnencea 
nd  to,  Uie  podlioD  of  this  star  variei — i' 
aooDally  alrave  and  below  No.  116.  Pro. 
[htly  nriaUa.  It  is  No.  487  of  Espin'i 
am,  wbanca  it  appears  to  have  been  ob- 


'9 rtvrwent*  about  th« 


ide«  too  bri^t.    Shonld  anfona  be  dad. . 

Ding  the  exaat  detail*  and  dates  of  anr  of 
me  lomgoEig  obacmtlana  alluded  to,  I  lAall  be 
moat  bapn  to  fnrniah  them  on  application. 

T r  oondude  theae  notaa  without  nfarrbig 

aaaiBtanoa  fnmiahed  ma  by  Mr.  J.  B. 

Gore,  F.E.A.S.,  1:0.,  &o.,  who  fa  hinuall  a  matter 
in  thii  department  of  aatronomv,  in  quoting  magni- 
tudes. See.,  from  variona  catalogaee  otharwiaein- 


photometar   in  aach  caeca  would   probably  be  a 


iaSlOiu] 

(n)  Oould,  142  Aquils,  6'5ni.  1   Lai.  39640  6} 

(*)  Oonld,  „  7-5m.  J     „     396*2  6 

Mr.  Qoreands(5)  oonaidenibl;  brighter  than  (a). 
I  havs  16  oba.,  and  invariably  find  Ifi)  Jm.  greater 
than  (a). 

Saathera  D.M.  -  6°  5299,  6'8m.  Lai.  39616. 
Vaiiea  alightly  above  and  balow  Qould  1  Aquarii 
(6'8m.)  MagnitDdea  range  from  655  to  7-0. 
Pomiuy  alighUy  variaUe.    48  obi.    Notio^.v!. 

Oould  113  AquilEB.  7'Om.  Eatimataa  vary  from 
6-8  to  71  i  but  it  is  doubtful  if  any  real  cbange  ia 
indicated.    30  oba. 

SouthemD.M.  -  l''*067,6-8m,  Lai.  40182.  At 
timee  decidedlf  above  7m.,  the  hmit  of  U.A.,  and 
yet  not  in  it.  Oba.  vary  from  6-6  to  7-1  ;  but  the 
change  iu  poeiibly  due  to  variation  in  Qould  7 
Aquuii,  the  companion  atar.     61  oba. 

Oould  7  Aquarii,  6'7m.  This  ia  No.  686  of 
Eipin'e  Birmiugham.  Five  obs.  ahow  it  about  6-7. 
Either  this  or  the  preceding  atar  probably  alightly 
variable. 

Qould  87  Aqnarii,  S-Sm.  Birm.  596  Aqoarii. 
Suapected  variable.  Variation,  howarer,  would 
appear  to  be  but  amalL  In  August  and  September, 
imTit was 70 ;  18S8, Nov. 2d,  T'6 ;  1889,  Deo.  U, 
7-6;  raoet  other  ocoaaioiUj  7'2pr  7-3, 


oouuiern  xr.m.  —  •>  '"^^i  ■  ^" 
Oeuarally  obearved  6'6  or  6-7:  < 

not  appear 
Lalande  44782  Pisdnm,  7  and  71m.    Not 
Suspected  variable,    —    *    "'    ■" — 


diverait;  in 


1886,  Nov.  29  not  visible.    1888,  Ang.  13  . .  7-3 

1887,  Jau.  12  barel;  vinble.  Sap.  5  ..  7-4 
Aug.21  ..7^  0(4.  27  ..  7-6 
Oct.    S  ..  7-2                     Not.  25  ..  7-1 

II  ..  7-S  Deo.  29  ..  72 

13  ..  71  Got.    19  ..     7 

16  ..7-2  Not.  26  ..      7 

Nov.lo  ..  7-4  Dec.  II  ..  73 

Deo.    4  ..  T-2  1890,  Aug.  16  ..  7-2 

19  ..  7-4 
Neail};  all  the  above  are  intarinaio  aatieutea,  not 
differeutial. 

D.M.-8''002t,  7-Om.    Early  obaerrationl  nmaa 
foUowa  r — 
1S8G— Aug.  6.  Conddarabl;  above  7m. 
„    7.  TJodoubtedf;  above  7m. 
Sept.  6.  Quite  above  7m. ;  almoit  6'5. 
Oct.  C.  )  maa-  ~>  Qould  199  Aquarii  (6 
and  therefore  6'1. 
Than  foUowt  a  locg  aeries  of  dataa,  when  it 
eanBially  6-9m.   or  thareabouta,   except  on    II 
Sept.    18,   6-7,   and   1889,   Nov.   26,   6-6.     But 
proiimiU  to  83  and  84  Aqnarii  rendera  it  very 
difficult  to  take  unbiased  eatimataa  of  its  brightoeas. 
.■iOoba.     Not  in  U.A. 

Oould  238  Aquarii,  6'6m.  and  Oonld  248  Aquarii, 
i'5m.    I  have  alwava  found  238  brightar  than  248  ; 

indauppoaiDgtha  latter  star's  br'-" ' ' 

Jie  muniitnda  of  238  consequen 
obs)  from  6-06  to  646.    21  obs, 

Qould  239  Aquarii,  6-3m.,I.sl.  46980.  Suspected 
variable.  My  results  vary  from  6-9to  6'6;  buttbe 
variation,  if  an;thing,  is  probnUf  very  alight,  from 
these  observationa,  wbidi  aia  18  in  number. 

Qould  3Ceti  =  3  Catl.suspe(it«d  variable.  Observa- 
tiona only  indicate  a  change  of  three  atapa.  In  1889 
Not.  26  and  Dec.  11,  it  waa  4-9  ;  previoiia  oba.  givi 
it  6-1  or6'2.    13  obs. 

For  identiScation  of  man;  of  the  above  stara  I 
un  indebted  to  Meesra.  Gore,  Espin  and  Sadler. 
I  should  alao  state  that  in  most  casee  the  observa- 
tions extend  over  nearl;  fire  ;ears,  and  are  not  all 
made  in  a  short  period.  Nearl;  all  the  detarmioa. 
tions  of  macnitude  ware  diSereatial,  or  b;  com- 
parison   wiui      neighbooring     stars,     occasioDall; 


X.  S.  Karkwlck. 
Hanlbowlina,  October,  1890. 


[31707.1-13  a  recent  nn 
correapondent  naing  the 
"  Metalluigiat,"  describee  a 


r  of  InduttrUi,  a 
>n     de     plumi    of 

„ Irapovad  appara- 

detannining  the  n>eciflo  gravity  of  iron  and 

ateel,"  which  allowa  of  large  massea  of  the  roelala 
l>eing  eaail;  manipulated,  and  of  check  aiperimanta 
being  performed  with  the  expenditure  of  little  time 
and  ttonble. 

The  apparatna  oonsiBts  of  k   mslal  er^'<'d<'''>  ^ 
(of  aoch  a  capacity  aa  to  hold  aufSdent  water  to 


ooropletal;  cover  the  metal  being  tested  when  placed  in 
it),  oonnected  with  two  glass  gcadualod  tiibe»,B  and  C. 
The  tube  B  is  provided  with  a  marked  glaaa  float  for 
rwding  oft  the  water  lovel  in  A,  while  the  tnbe  C, 
which  Is  of  100  cuhio  centimitros  capacity,  divided 
intoAptbo.c.iaprovidedwithaatop-oock.  Thoflxed 
telwnpe  D  u  employed  for  reading  off  the  water 
level  in  B  (which,  aa  is  obviona,  corresponds  to  the 
level  in  A),  and  to  enable  this  to  be  dona  wi^great 
aoeuiaoy,  it  ia  provided  with  fine  fixed  cross  w6aa. 

In  mUdng  a  determination,  three-parts  fill  the 
cylinder  A  with<Tatar,not«thewat«llaTelinB  (in 
retding  off,  th«  mark  on  ttie  float  muit  ezaet); 
ooiad&  witt  Uie  croaa  wires  in  the  teleaoope),  ana 
place  the  matal,  the  wnght  of  which  haa  bean  cara- 
fe datomined,  iu  the  cylinder  A.  The  next  atep 
is  to  bring  the  water  in  B  to  its  original  level,  whi<Ji 
is  aaoo^iahed  b;  sucking  up  the  water  b;  means 
of  ^a  indiarobbor  tubing  in  the  tube  C.  When 
the  level  is  adjusted,  as  shoffn  by  the  mark  on  the 
float  and  the  croaa  wires  coinciding,  the  indiambber 
tube  is  oloeed  with  a  dip.  The  volume  of  water 
thus  drawn  up  into  C,  Khich  eqvalt  iht  iinlumi 
dUplaeed  by  the  metal,  ia  then  read  and  noted.  On 
account  of  the  difficulty  eiperjanced  in  exactly 
adjustiDg  the  water  level  in  B,  the  mean  of  at  least 
six  readingi  should  be  taken.  Shonld  the  volmne 
of  the  water  displaced  exceed  the  capacit;  of  the 
tube  C,  as  will  be  the  case  with  large  qnantitifle  of 
the  metals,  the  excess  ia  carefully  drawn  oil  by 
meant  of  the  tap  P,  into  a  graduated  veeaal,  and  the 
remainder  measured  in  C  as  preiioosl;  deecribed. 

The  following  teat  axperimsnts  are  given  : — 

I  OOOgrms.  steel,  carbon  4-32,  displaced  129'44c.c., 
H,0  -  ap.gr.  7-7256. 

1  OOOgrma.  nickel  steel,  carbon  O'lS,  diaplaoed 
127'70c.c.,  H,0  -  ap.gr.  7-8308. 

l.OOOwma.  Baasemer  metal  (no  manganeae), 
carbon,  0'07,  displaced  m-63c.c.,  H^  -  ap.gr. 
7-7743.  ^        ^ 

l.OOOgrma.  wrought  iron  plate,  carbon,  trace, 
diaplacad  13O'0Oc.c.,  H^O  =  sp.gr.  70923. 

The  correspondent  atatas  that  he  is  ipeatly  in- 
debted to  Mr.  Qaorga  Parry,  jnn.,  who  auggaatad 
the  oonatmotian  of  Iha  inatrumant  as  daacribad. 

An  Analyat  uid  Amt.jwr. 


SNOUBH  KBOHANIO  AND  WOSLP  OF  BQUNOB  ;  No.  1834. 


[31708 


(fiS)  hQI  tr;  cUu  gloss  with  ntled  Unsa, 
feewillnot  UH  eyaa  nn  "Alpha"  pl»t«  •gain.  It 
ji  neceaoiy  to  have  &  dotluite  point  to  which  to 
Iring  the  (ocua,  &nd  uolaia  ba  rulea  hia  Alph! 
Jilnte,  the  moru  delicate  hii  object  the  more  unaatia 
Ikctorj  will  be  hia  rosulls.  "Mierobe'a"  atotflmaD 
ma  to  Ui<  DD  objective  ia  aomswhat  aurpriidoK 
I  hriTi  lined  it  Toiy  sDCCOufally.  uid  can  om] 
nuveat  that  the  cover-gUas  ia  much  thiober  thai 
ohonld  b«  naed  trith  a  Jin.  objective,  which  the  D  D 
rMkUy  la.  I  uaed  ao  ordinu;  ejeptece,  luid  ahould 
not  oonsder  »  projection  one  suitable  to  such  ar 
olijeot- glass.  The  eluticit;  ot  tocut  iaduetothi 
fact  that  the  raya  nui  ao  nearlf  parallel  from  objec- 
tive to  ecroen,  eapeciallj-  with  a  camera  ot  [iSin.,  ii 
Which  cue  only  the  centre  ot  the  Qeld  wuuln 
ptobablj  be  u«ed.  There  would  be  no  objec- 
tioa  to  the  placing  of  a  roaaouabla  weight  oi 
Clher  prea«uro  on  the  eover-glaai,  to  get  rid 
«(  folds,  prorided  the  anrtaos  of  preaamo  wore 
eqnal  in  aj:a  to  the  cover  ^  but  I  fear  this  would  be 
do  uae,  ucleaa  there  were  a  great  deal  ot  fluid 
Undeneath,  ao  that  the  aection  had  room  to  apreod. 
The  cure  mutt  be  aoughC  in  the  direotioD  at  ^eater 
care  In  mounting. 

"  Microbe  "  will  And  a  table  ol  relation  of  light- 
Efathenoff  nower  to  aperture  in  the  BhM.S.  aperturt 

P..  >iJ~  .      ,>-.....     i.__    ._    _:^j,£^tth« 


Ubiea.     He  mus 


lowevar,  bear  ii 


Siial  Bpacea. 
DO  disiaetara 
deep  yellow  »cre« 
lin.  paraffin  lamp, 
net  whicli   spaa^ 


"tographed 
on  nn  Edwarda''lso-plHte.  with 
1,  and  got  [uU  expoaura  from  a 
with  S.A.  1,  in  ij  minules-a 
I  volume)  for  tho  illumiuacitig 
power  or  tne  apo.  2mm-  which,  with  No.  'S  Projec- 
fion  efepiece,  waa  what  I  employed.  1  confeaa  the 
mnlt  niipriaed  me. 

Ai  to  the  K.A.   l-fi3,  the  letter  of  rrof.Ahbe 
pnta  thfi  matter  In  neb  a  tight  that '  ' 
W17  Mtiataatoiy  aolutiOD  will 

the  nMDo  for —  '^' 

He  Intwuted  __.^ 
*'  Coane  Adjna&nent,"  but  it  ia  uaeleaa  to  go  into 
the  matter.  Hie  fine-ad  iDstinent  question  now 
(Molvea  iteelf  into  this :— The  form  I  uae  la  applic- 
>Ue  to  all  stands,  the  string  and  weight  only  to 
«a«ily  working  idow  motjons.  which,  face  "  Coarte 
Adjuatnient"  are  more  likely  to  aliift  tban  [airly 
flimonee.  A  No.  4  Zaisa  eTOpieoo  ii  too  high  to  uae 
photographically  on  any  leas ;  if  auch  a  power 
be  required,  it  ahould  h«  otitoined  from  a 


higher 

-, -„       netting 

I  mathoda.  and  having  feeu 
eometUng  ot  Ma  reanlta,  I  coofeaa  that,  m  my 
oplnion,  they  will  not  bear  oomparison  with 
much  ot  the  English  work  which  baa  come 
under  my  notice.  Mooy  of  ua  do  not  think  that 
diatom  structure  is  best  revealed  by  light  ot  tbe 
neatwt  pooible  obliquity.  Dr.  Vanaeorck insisle 
Uiat  the  prepei  way  ta  illnroinale  Amphlpleura  iato 
•end  the  peudl  o(  nya  thus :  — 


nit,  bat  tbooB  ot  OS 


□aamuch  as  the  goaaiai  aammptkni  ia 
imination,  with  adeqoate  apennre,  is 


llie  prrlft  are  then  brai  . 

wbo  IwTe  tried  to  pbotograpb  thi*  objeet.  know  that 
thaprrinare  "eaaior  got  than  got  rlaoi-''  OWiqui 
illunination  may  be  made  to  do  aoytlung  witn 

diatomibi'' ■  --.i- . 

that  axial 

tp-DUnda  alone,  are  not  prepared  to  exalt  Dr. 
van  Heurok  to  the  poaition  claimed  (or  blm  bj 
"PJt.H.S."  Bdmid  O.  Booaflald. 

TBE  "  TBUTH  "  ABOUT  THE  COKPASS. 


i«  stalament  that  all 
in  hia  mods  ot  exemplifying  it.  Thia  will  at  once 
be  Men  if  we  tuppoee  the  hour  buid  to  be  directed 
to  the  ma  at  ij  p.m.,  when  the  eun  will  be  weat. 
Now,  west  ia  one  quarter  of  the  circle  from  aouth, 
bat  >i  is  bait  the  circle  of  the  watch  trom  11, 
therafora,  half  thia,  which  n  three,  will  be  the  aouth 
Una.  After  6  B.m.  it  is  the  same  :  at  9  o'clock  the 
•un  will  iM  sDQth-wnt :  half-way  to  12  in  one 
direction  will  <»  4(,  which  will  be  aoath,  and  in  the 
other  dimstion  it  will  be  10).  which  will  be  north. 
CM  courac.  th«e  pointa  ot  the  compaM  are  only 
sppniiimate,  as  the  method  doob  not  deal  with  the 
•quatiOQ  of  time  or  the  diSereace  between  Ureen- 
Wich  and  local  time. 
Foidiiigtaidga.  X.  WeatJ«fce. 

SAP  IN  TSXSB. 

[SITIO.]— Is  reply  to  "  W.  H.  S."  (letter  31699), 
I  nave  to  asj  that  I  prepared  a  glaa  taba  haTi"ff  > 
Hambnoa  at  the  low*  vid,  thenpoondig  jQmip 


to  the  depth  of  lin.,  then  fixed  anothet 
and  suppUed  another  inch  ot  synp.  The  tube  waa 
Buspeuded  tor  a  month  over  a  vesaal  o(  water,  tbe 
tower  membrane  being  Jin.  below  the  surface,  but 
no  water  entered  through  tha  secood  membrane. 
Trees,  in  the  spring,  put  forth  their  foliage  two  or 

^e  wood  In  a  smith's  vice 
drop  of  water  Iwing  discharged. 
The  formula  tor  showing  the  height  to  which 
water  riaea  by  capillary  attraction  may  be  "' 


it  water  nses  m  a  tree  by  capillarr  attraction  m 
the  spring,  perhaps  "  W.  H.  S.  will  explain  why 
it  does  uot  tflaUnua  to  do  ao  through  the  winter, 
when  the  soil  ia  uaually  more  wet.  The  same 
ijueetiou  also  applies 


asaomed  forces. 


J.  A.  Beevea. 


THS  THEBHO-QTV AU  ICa  Of  THB 
TACUUar   BBAKB. 

(31711.]— MES3ES.  AECiiiinn  Ann  DiiEtKV,  p.  13 


Meeara.  Arcbbutt  and  Dceley  to  explain  this. 

I  give  below  the  cauMi  ot  the  forty  [ailores,  aa 
recorded  in  the  retam  : — 

Taa  Atrtojtitic  Ticuux  Baixs. 

Grmf  Xorlhrrn  RalUcat). 
Coupling' pipe  o(  engine  frozen. 
Drip- valves  froKSn  on  engioa. 
Pipe  frozen  on  stud- 
Pipe  froien  on  atud. 
Coupling- pipea  of  englne'frozan. 
Comiecung-pipa,  not  Siting  plug,  blocked  with 


Drip-valvea  frozen  ( 

Pipe  frozen  on  plug 

Pipe  not  fitting  on  plug,  throu 

Drip-valve  of  engine  froxen. 

Drip-valve  of  engine  frozen. 


Overran  Caatlethorpe :  accumulation  o(  ice  In  the 
pipe  between  the  engine  and  the  teader. 

Overran  Northampton ;    aocumulatioo  of  ica  £n 
the  pipe  betwetm  the  engine  and  the  tender- 
Ice  in  pipee  ot  engine. 

(luantity  of  water  in  pipea  and  cyKuder. 

Ice  accumulated  in  vacuum-pipe  on  tho  engino. 

Water  in  cylinder  on  rehinle. 

Vacuum-pipea  on  train  froien. 

Water  in  ppe  ot  carria^  froien. 

Water  in  bnke-oomiaolioai  froiau. 

Vacuum-pipe  on  engine  froien. 

Pipe  ofpo^fllff-van  froien. 

Ice  in  pipea  of  tbe  engine. 

Apparatua  on  van  froien. 

Apparatua  on  vehicle  tnuen. 

Van  detached  at  Tring  :  iraeung  of  tha  vacuum- 

pe  on  the  van  No.  33. 
n  gear  On  raar  van. 


Ice  in  the  pipea  ot  the  cmgina. 

LoaiiuH  and  .S»hM-  Wntem  Stilicay. 
TacDiun-pipe  under  tender  froiea. 
Drip-valve  and  pipe  between  sngma  and  tender 

Tender  ataam-braka  pipe  fror.en. 
Ice  in  carriage  cylinder. 
lee  in  van  cylinder. 

Midland  Jliiilai^. 
29  mmutea  delay  :  ice  and  water  In  pipai. 
Sditle  Vacuw  Bsiis. 
Xoarfos  and  Xortk-JTalrra  Ratlicaii. 
Water  having  got  into  the  pipe  and  froien. 
It  is  hishly  inatmcUve  to  note  that  on  the  very 
ieht  ot  Uie  Carlisle  diaastar— 3id  and  4th  Uarch, 
SM— the  Great  Northern  hod  tour  failures  from 
lie  automatic  vacuum  froxen. 
The  London  and  North-Woteni  bad  mni  past 
Bitletborpe  and  Northampton,  and  T  other  failurea. 
"he  London  and  South- Weatem  had  three  failures 
o  3rd  ManJi,  and  the  Midland  One  case  on  the  3rd. 
Thn^  on  the  night  o£  *Jtd  and  moniing  of  Ith 
March  the  automatic  vacuum  failed  no  Icaa  than  17 
timet  from  ice  and  tnwt. 

Will  Unsni.  Deeley  and  Arcbbntt  itm  call  it  a 
dry  brake,  not  liable  to  freeze  ? 

A  Practical  San. 


>  infonn  "  Piactical "' 
I  ale  empktyed  at  Clapham 
by  the  L.  and  8.W.  BaUway 


In  drawins  oft  water  from  the  Antonu 
Brake.  The  men  to  whom  he  reten  K 
in  ordinary  brake  repairs.  I  have  na 
with  an  Instance  where  water  condeni 
atmosphere  has  been  toond  in  the  cylii 
part  of  this  brake,  and  from  long  ex| 
certainly  say  that  tha  Automatic  Yao 
with  proper  attention,  ia  a  dry  and  rel 
But  if  the  ejectors  are  allowed  to  geto 

destroyed,  pass  in  with  the  air  and  so  M 
water  in  the  train  pipea  :  thia  can  eaailj  l 

I  can  honestly  say  that  with  a  little  a 
ing  the  ejectors  and  drip  valve  in  gooi 
that  it  ia  imposnible  for  the  Aatomal 
Brake  lo  freeze  up  in  any  weather. 

[31713.]— "PiiACTTCJL"  (page  123,  : 
attention  to  tbe  fact  Ibat  00  tbe  London 
Wealem  the  pnmps  tor  the  vacuum 
obtain  a  higher  vacuum  than  au  ejectoi 
beon  known  on  the  Great  Western  for 
Mr.  A.  W.  Rendell,  locomotive  luperi 
the  Eiatam  Bengal  Stale  Railway  of 
reported  "that  the 


a  steaming  0 


as  it  certainly  alTecta  t! 
prejudicially." 

The  reason  (or  tho  prejudicial  effect  o: 
on  steaming  ia  not  far  to  seek.  The  bio 
small  ejector  is  comtant  and  otconiidenil 
it  is  not  only  a  drain  upon  tha  boiler  dir 
steam  aetoally  consumed,  but  It  tends 
the  vacuum  in  the  emoke-bjx,  and  to  11 
tbe  top  of  the  fire. 

Hi.  Webb,  on  the  North  Weeten 
full}-  21b.  ot  coal  a  mile  run  by  taking  o 
ejector*  and  putting  ?u  pumpi.  Yet  sc 
blame  him  for  altering  or  improving  tl 
vacuum-brake  system.  A  Bailwi 

THB  QA8SNEB  DB7  B&TTB 
BELLS  AND  1.&HPS. 
[31714.1  —  Is  reply  to  Mr.  G-  J 
(letter  31660),  my  dry -cell  eiperianoo  hi 
with  the  Oaesnar  cell,  but  with  cells  ■ 
inventiija  and  ooniCmction.  My  inter 
cells  wae  first  aroused  about  eighteen  m 
since  which  time  I  have  spent  a  lot  ot 
money)  in  experimeoting.  Uy  first  oell 
claaned  out  and  refilled  when  tihauated 
I  now  make  are  capable  ot  thomiijh  re 
by  dynamo  or  battery  current ;  cooDoeti 
freeluy  charged  chromic  cells  for  one,  tw 
honra,  aoCDiding  to  alio  of  dry  cell,  seemi 
ftciant.  At  praaent  I  make  them  in  two  diS 
(unng  same  chemicals] — one  way  I  get  1 

I  amphre,  a  high -voltage,  high  -  reoC 
which  I  use  for  bell  work :  tha  other 

I I  volt  nearly,  and  4 — 3  ampvrea,  accord 
oi  eall.  This  low-reustance  form  I  fint 
able  for  a  lot  of  purpowe.  as  it  is  very 
thevoltagefallavBty  slowly.  After  ringia 
for  twelve  hoars  continuously,  it  only  fal 


n  fact,  one  Celt  laivel  < 
lio.-ahowed  U  volt. 


coatained  one  extra  chemical.  I  f. 
bell-ringing  out  ot  a  small  oalt  (Ifin.  h 
cha^;ed,  takeu  out  in  about  six  houa 
After  rt^oeration  it  only  gave  96  h< 
abandoned  that  compoiitlon  tor  the  pni 
•o  (ar  proves  to  be  thoroughly  regawr 
latest  cell  answera  well  for  oocaaioaal  g 
cell  being  ample :  as  the  bath  ofiers  a 
the  E.M.F.  and  current  remain  stead] 
saving  of  time  by  its  use.  as  I  only  gildoc 
and  taking  apart  and  putting  together  1 
reamalgamatmg  pbite*  or  cylinder  wi 
hindrance.  I  have  also  used  it  for  small  pi 
I  have  several  cells  in  use  foi  slectric-clo 
where  thay  answer  batter  than  Leclaad 
line*  naadtogetelo^ged.  Idnflndthaa 
ihocldng  Doils.  heating  r'*"""'"  wire,  fl 
occasionally  working  motcoa.  lighttng 
.1.-1.  ..--1  ■._  .^  ,jmj  j,j  night  ij  pn 
lied,  which  I  nad  a  — 

light  around  r? 
On  regenerating  c«!l  it  give*  2  voll^  but 
voltage  soon  pames  o^,  even  If  csU  ii  M 
believe  tbe  eiirs  voltage  ta  ba  ttm 
accumnlation  of  gis  at  tbe  electiodM  aSi 
manner  to  the  atora^  celL,  Daring  myr 
I  met  with  a  e«ll  that  gave  'i^  volli  ■ 
regenerated :  but  it  had  the  Caolt  of  ba 
and  eurrrnt  falling  a  week  or  oe  afia  t 
up.  £.U,F  of  it«  cell  when  made  ii  BM 
and  current  7  or  S  amps:  it  wootd  b«  ■ 
if  it  would  only  aCond.  I  am  Kill  gafaft 
making,  remaking,  m^kdifviag,  illiiim.  t 
Saoenting.   and   relesting  of  IkM  M 
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Duld  like  to  bear  mare  about  them  I  will 
In  later  on.  I  woald  alio  like  lo  hear 
umer'a  or  other  dry  cetls. 

A.  S,  BaU. 

[KJABT    POWERS    FOE    TBI- 
CTCLEB. 

— Hmso  gone  as  far  ua  wo  can  at 
ith  manual  and  petro,  wc  will  ue.it  take 
liii  hai  its  aduintugea.  One  is.  we  can 
able-actiag  engine  and  the  material  ((>r 
ition  of  power  to  drive  can  be  got  tor  next 
i;  but  thcHa  ar^  dan)^rouH,  and,  unl^aB 
ned,  wili  leqoiie  a  deal  ol  att«ntioa,  and, 
l11,  Buch  arTaDgemeuts  must  be  mode  to 
ii  certain  and  safe  action,  aa  well  as  being 
I  it  can  tw  made  consistent  with  strength : 
i»t  be  made  inslantaueoua,  and  disputed 
1  u  mode  ;  all  Burnlua  water  ejected  ', 
lit  filtered  ciuQ-waler  or  distilled  water 
aa  any  pumps  or  injector  ii  out  of  the 
u  leaa  than  1  cube  of  water  is  wanted  at 
latioD,!  reckon  upon  J  cube  to  be  enough. 
1  fed  by  gravity  to  be  certain.  Now  lor 
E^.  t  is  an  oscillating  cylinder.  A  is 
apoD  tba  carrier  or  framing.  BBB  is 
iron,  Mitis  metal,  or  eteet-ciutiiig,  C  the 


currents  which  are  induced  by  (ha  Hidden  angmen- 
tation  of  electric  force  in  the  primary  current. 
Such  a  current  as  1  haye  mentioned  could  bo  easiij- 
conducted  by  the  salt  wat«r  of  the  tea  and  the 
clouds.  I  think  that  this  theory  will  explain  the 
diilerent  phenemana  Djentiaoed  by  Dr.  BousSald. 
It  may  also  explain  the  cause  of  thunderstorms,  the 

"  X."  ' 

[H1717-]— It  may  bfl  wnrth  while  to  draw  atten- 
tion to  some  of  the  atatamenta  made  by  those  who 
bolisve  in  the  eiistenca  of  tbe  ether  iu  order  to  tee 
how  they  agree,  or  rather  to  tea  how  contradiolory 


is  a  jelly  or  not,  poHenea  any  or  eTBcy  property  oj 
matter  or  not,  just  acoordiag  to  the  puticolar 
eipetiment  under  examiuatioa.  Prof.  Oliver  Lodge 
tella  1)1  that  it  it  a  friction  leas  Boid  or  jelly,  whfla 
his  theory  o(  electricity  is  baaed  on  tbe  HSSumptiDn 
that  it  is  not  friotiunlesB.  Your  corretpondvot, 
"W.  C.  B.,"  tayi:  "It  ia  usually  supposed  to 
have  all  Uie  properties  of  a  perfect  gravitatieoleaa, 
material,  incompreaaittle  Quid  of  great  elasticity, 
which  simpliEes  the  theoretic  treatment.  But  it 
it  not  necessarily   free   from  an  extremely  small 


I  tame  material,  eection  throoghont  at 
is  crank  (thai  and  shaft  and  chain  wheal 
at  of  the  aame  material),  the  coupling  F, 
gland  G.  and  piston  1,  may  be  cost  of 
Iffonxe,  Mitia,  or  Delta  metal.  Tbe  tube 
of  cylinder  ia  weldleas- drawn  steel  tube 
!,B).    Cover  (-'"---■■'  '     -     ""- 


that  is 


war  fortraid,  M :  the  inside,  L,  it 

;   K,  braa  triblet ;  N,N,N,N,^, 

iharcoal  iron .  You  will  tee  the  way  of 
he  T&lvea  at  HA  (Fig.  t),  and  a  larger 
the  tubular  ralve  is  shown  at  Fig.  3, 
E,  G  is  the  exhaust  and  S  the  tteomway. 
aUnce  valre,  it  will  want  very  little  power 
,  and  only  a  plaiu  hole  to  work  through. 


to  complete  oi 


LB  required. 
1,  3'Ul  -t  ■ 

le  revolution,  and  at  acubio 
lin  5  cubic  inches  of  water, 
a  will  reqoire  2'2  eighths  of  water.  The 
■  for  the  revolution  will  want 8'Soigh tba, 
in  will  see  that  my  guesswork  when  l 
Kck  to  what  I  wrote  before  I  went  into 
la  not  far  out.    Well,  you  will  see  what 

rvquirsd  for  every  stroke.  There  ia  no 
r  pUmp  that  will  work  upon  it,  ao  gmvity 

be  the  order  of  the  day  ;  if  wa  go  iji  for 
t  will  be  -  14-1  atlokea,  or  SB  revolutions 
foot  of  steam  at  7Ulb.  per  square  inch,  or 
icbea  of  water.  Now  put  thia  and  tbe 
vp,  and  the  diameter  of  wheels  of  tricycle, 
ee  how  far  71b.  of  wafer  will  carry  us ; 

71h. ,  boiler  aud  lamp  711).  cylinder  71b., 
;-tank  tad  supply  101b.    Here  we  have 

wbati*  Ah,  that  ia  (ho  ijueation.  The 
tfeat  boiler  will  be  a  epherical  one,  and 
am  I  put  down  at  II  or  1G  B.W.  gauge, 
IT  for  the  beat  material.  This  and  the 
be  the  next  consideratir)!! ,  and  will 
Jack  of  All  Trade*. 

[■HSB-UOSE  NONSSNSe. 
— Islettar  3lti7.>,  B.  C.  Bousfiold  refeia 
a  occasion  whan  a  violaut  outburst  on  the 
the  tun  caused  a  great  mo^etic  ttorm  on 
I  do  not  wish  to  enter  into  the  contro- 
laging  aa  to  the  existence  of  ether,  but 
it  mentioned  hy  Dr.  B.  appears  to  con- 
eor;  I  have  had  aa  to  the  cause  of  the 
agnetiam.  It  is  this ;  The  inequahty  of 
le  at  the  point  where  tbe  sun  "riaea" 
i"  Wta  up  a  current  of  thermal  electricity 
e  earth.  The  plane  of  the  electric  circuit 
miiae,  east  and  west,  the  resultant  mag- 
of  force  would  be  at  riirht  angles — viz., 
:  (onth.  The  csuae  of  the  two  exciting 
of  this  grut  hsttery  being  the  aun,  it 
■eason  that  if  there  ia  any  snOden  increase 
Dtitr'  of  beat  emitted  b^  it,  thi 
hicb  I  MPitinie  it  mamtaina — 
lo  ia  its  bahsTionx  owing  to  the  opposite 


Tiacosity.   gratritatioDleaa,    or    abiolntely   Inoom- 
preaaible." 

If  we  analyse  these  statements,  wa  shall  find  that 
the  ether  has  all  the  propertiea  of  a  perfect  gravi- 
tatiouleae  fluid,  but  it  it  not  uecetsarily  gravitation- 
lesa ;  that  it  has  all  the  properties  of  a  perfect 
ineompreraihla   fluid,     but     it    it     not    abtolntely 

ipresaihla ;  and  this   siropUfles  the  theoretic 

lent !  Sorely  Uiose  who  make  such  etate- 
ss  these  would  do  well  to  study  the  meaning 
of  words  or  a  little  elementary  logic,  as  it  might 
clear  their  ideas.  The  ether  hypotbesia  cannot  be 
colled  a  novelty ;  but  still  I  think  the  wordtof  Prof. 
De  Morgan  in  the  "  Budget  of  Paradoxes  "  may  ho 
«_.-_, ..-.J  -..  ;i.   —  J  — ^y  certainly  be  applied  to 


them 


lofit 


Tba  past  emergence  of  truths  out  of  derided 
systems  proves  that  there  is  a  pracCicB]  oertainty  of 
like  occurrence  (o  come.  But,  ioaamnch  aa  a 
hundred  apcculative  fooleries  are  started  for  one 
truth,  tbe  mind  ia  permiUod  to  approach  the 
examination  of  any  one  given  novelty  with  a  biaa 
against  it  of  a  himdred  to  one ;  and  this  permission 
is  given  beoanae  bo  it  will  be,  leave  or  no  leave. 
Everyone  has  license  not  to  jump  over  tha  moon." 
Ordinary  peojile,  hke  myself,  may  be  excused  if 
they  refuse  to  believe  in  the  existence  of  this  con- 
':to[7  phantom,  which  eludes  every  attempt 
—  make  to  form  any  conception  of  it,  and 
LO  to  the  oonclusion  that  whenever  any 
man  assumes  an  eiiatencewhich  he  cannot 
order  to  account  for  any  natural  pheno- 


lat  tl 


It  may  be 


the  true  explanation,  but  ia  moro  like 
In  earlier  stages  of  sdantitic  thought  Uie  asaump- 
(iou  maj  be  useful  and  helpful ;  hot  in  advanced 
stagea,  it  not  true,  it  t>ooamea  a  blDdranoe.  Bancs 
all  tbeoriea  which  assume  such  eiistenoaa  should  be 
held  lightly,  and  never  be  insisted  on. 

J.  A.  H. 

COPTINO  DBAWTNOS  TO  A  BSDUCED 


[31718,]— Thk  following  method  of  copying  a 
drawing  to  a  scale  — th  of  the  original  scale  by 
meana  of  an  eaaJty-ooMtmoted  geometrical  dia- 
gram, suggested  itself  to  ma  some  years  ago.  Since 
then  I  have  simplified  the  process,  and  I  now  offer 
it  to  your  roadera  as  one  which  may  be  found  useful 
to  mechanical  and  ajcbitectural  draughtsmen — at 
any  rate,  in  the  absence  of  proportional  companae^. 
Indeed,  when  m  ia  leaa  than  3.  working  with  a  dia- 
gram is  at  least  as  easy  as  working  wtui  the  clumsy 
mstrument  jnat  named,  and  the  results  are  aa 
accurate,   anpposing  the  diagram  to  be  carefully 

In  Fig.  l,lotA  and  B  be  Sxod  pointa  in  a  piece  of 
cordboHjd  or  thick  drawing  paper,  and  A  F,  B  P, 


I  circle  whose  centre   (T)  ii 


o  prove  this,  draw  P  N  perpendicoleT  to  A  B, 
A  B   produced.      Let   B  N  »  x,    N  P  -  ^,  and 


consider  (he  length  of  AB  (the  taii)  as  repraaant- 

ing  unity.    Then— 

from  which  wederive — 

y*+f^ J_V-  «•        ■ 

•*    ^\  ^'-Ij  t«.«-l)- 

Thiaisthetqnationtoacirdo.  BT= — tzTv  ""^ 
the  radios  T  P  =^  '"  -.  By  giving  to  in  different 
valnra,  we  can  calculate  the  coireeponding  values 
of  BT  and  TP.  Thus,  if  in  =  ^^  ,  which  ia  tha 
ratio  used  in  isometric  projection,  it  will  be  found 
that  BT  =  2.  and  TB  -  2-45.  If  m  -  ?,  BT 
-  0-8,  and  TP  -  1'2.  If  >.i  -  2,  BT  -  OS,  and 
TP  -  0'67,  &a.  The  difference  between  tho 
diorteat  length,  AD,  that  can  be  taken  on  tha 
original  drawing  and  AH,  the  longest,  decreasoB 
as  ws  incresHe  m,  and  it  la  easily  sbown  that  the 
isnge  of  the  inatrnment,  in  its  most  dmple  form,  ia 
expressed  by  the  tonnola — 

AH-  ;^j.AD. 

In  piadice  it  is  rarely  neoeataiy  to  calculate 
numerically  tha  lengths  B  T  and  TP,  for  bv  » 
sunple  geometrical  conatmction  we  are  enabled  to 
produce  a  diagram  to  any  ratio  m,  given  two  lines 
whose  lemgthsara  in  that  ratio.  Tlius,  suppoie  A  B 
to  be  a  suitable  length  for  tha  base,  and  AP  to 
equal  in  .  B  P.  Bisect  the  angle  A  P  B  by  tha  lk« 
F  D.    Than,  ainca,  by  Kuclid  VI.  3. 

AD : DB : : AP : BP 
.-.  AD  :  DB  ;  :     m    ♦     1, 
which  shows  that  PD  is  a  chord  of  the  required 
oirole.      Bisect    PD    in    L,    and    draw    LT    pez- 

Eimdiculor  to  F  D.  Evidently  T,  since  it  lies  on 
3th  L  T  and  A  U,  must  be  tba  centre,  T  P  being 
the  radios.     Describe  tbe  circle,  and  tha  diagram 

The  mode  of  using  the  diagram  requires  little 
explanation.  A  length  A  P,  from  the  original 
drawing,  being  sat  oS  with  ordinary  compassea 
from  A,  determines  the  poaition  of  the  point  P,  and 
we  take  PB  tor  the  corresponding  length  in  oor 
copy.    To  prevent  their  being  boled  by  


L  and  B  ought  to  be  protected  by  horn 


■mta, 
centres. 

For  any  measumment'shorter;  than  A  D,  whc 
cannot  be  taken  indirectly  (that  ia,  aa  tha  diSen 
between  two  longer  measnrBments),  a  anp 
raentuy  circle,  conitructed  to  a  ahorter  base  t 


A  B,  ia  required.  In  the  diagram,  Fig.  2,  from  A 
draw  any  line.  Ah  =  AD.  tbe  shortest  of  the 
meianrements ;  join  Hb,  and  through  T,  B,  and 
Ddraw  lines  parallel  toHh,  meetiDg  Ah  in  t,  b, 
and  d  reipectivBly.  Then,  A  b  ia  tha  ni     '~~     ~~' 


BNausH  Hmuino  and  wobld  or  boiencb;  ho,  ias4. 


tbfi  oestie  of  ita  drde,  of  whioh  the  ladins  it 

SnppodnB  AB  ta  be  of  suffident  lensth,  a  third 
cirala  uid  ban  oaa  ba  dariTed  tram  Uieucoad,  & 


lonrtli  from  the  third,  sad .  ,_  . 

«e»— «ince  the  two  circlea  in  the  figui 
gentia]  to  the  arc  IDh,  described  from  A 
Mntre  with  the  radius  A  D— that  any  meanurei 
found  on  one  drcte  cannot  be  found  on  any  other,  mid 
tharefore  that  no  duubt  need  occur  as  to  n-hiidi  bue 
K  maamremeiil  >ppliea.  When  there 
drdea  ud  bate*,  u  in  Fig.  2,  siuoe  A  h  -  A.  D,  ire 


Id  practiae  mora  than  two  circlea  are  rarely  _  _ 
qnired ;  but  it  we  had  m  oirolee,  and  I  and  i  were  the 
'grefttait  and  leaat  tneaiurements  within  the  rangs 
of  the  inatruments,  then — 


■tood  by  eome,  I  Sesire  to  ray  that  1  referred  .. 
mnameDtal  turning  only,  in  wtuch  it  ia  not  poMiblt 
bo  ebaipen  the  cutter  during  the  pioceaa  of  the 
work :  for  the  edge  ia  very  quickJy  deitroyad  by 
xylonite,  which,  raoreovar,  will  not,  with  the 
■har^  drill,  receive  the  Qoeat  work,  and  there- 
fore u  tor  oniamantal  work  a  failure.  When,  ai  in 
plain  turninj;,  you  can  constantly  renew  the  edge,  it 
mta  like  bard  cheese,  and  being  homogeneooe  and 
Tery  tough,  it  is  eiadlenl  for  mn-iiy  purposes. 

It  is  unalfeolcd  by  cold  water,  but  beoomea 
•of taned  ia  hot  so  that  its  form  may  be  coDuderably 
altered— e.g.,  a  tube  of  somewhat  elliptioal  section 
may  be  made  cylindrical  by  being  thus  beatad  and 
loft  to  dry  upon  a  cylinder;  it  is  not  readily 
"  moulded  '  and  the  dies  are  costly. 

It  is  made  in  solid  rods  from  -OQ  to  t-0,  in  tubes 
(inside  measure]  from  '3  to  2*75,  in  slabs 


Ob.  w  lb. ;  without 

that  one  can  get   i  -,..—„    , 

hxgest  tubes  make  good  spill-pota  and  pufl-boies, 
Oie  smaller  napkin  nngs,  &c. 

The  sole  makers,  I  believe,  in  England  are  the 
Irionito  Co.,  High-street,  Homerton,  London,  E., 
who  have  attended  to  my  little  want*  with  much 
oourtesy,  o.  0.  BUiaon. 

DBtkL- SPINDLSS. 

[31720.]— Tin!  writer  OD  drill-spindle)  has  omiUed 
one  vitfy  important  pobt- vis.,  the  "binding 
•erew."  In  intermitlmt  cottiug— e.g.,  cr(«»ed 
*pinus,  receasiocator  work,  and  espeoiatly  roee- 
BOgine  work- the  drill  is  very  liable  to  ibaka  loose 
if  only  fitted  in  with  a  taper  stf  m,  no  matter  how 
good  a  fit  or  how  well  pressad  home.  It  should 
Lave  a  "binding  screw,"  ttia  end  of  which  bites  in 
a  file  out  (opon  the  drill),  so  made  that  thepreasure 


Wagoa.— The  average  yearly  wMo»  ol  men, 
women,  boys,  and  girls  m  the  United  Kingdom  and 
in  the  United  States  in  the  following  classes  of 
mills  are  : 

United  State*.      Great  Uritaln. 

Cotton 329-33do! 179*5lldol. 

Woollen    364  34    165'U0 


™„..™_„   are  given  hy  Consul  Brown,  of 

Olasgow,  and  Mr.  Wudlin,  chief  of  the  Maaachu- 
■Btts  Bureau   of   Labour  Statistics,  in  bis  latest 

A  Uae-tbrowincT  Oun. — The  shoulder  liue- 
throwing  gun  invented  by  Captain  J.  D'Arcj- 
Irvine,  B.N.,  consialeof  a  ihoulder  gun  baring  the 
oop,  or  coil  ol  line,  suspended  in  a  case  carried 
under  the  breech  of  the  gun.  A  rod  is  inserted  in 
the  bBirel,  tho  fore  end  of  the  rod  being  coniioclevl 
with  the  end  of  the  lino,  wbicit  is  in  ^e  centre  of 
the  cop.  Tho  line  is  141  jaids  long,  and  the  cbarge 
of  powder  used  is  two  drachms.  Upon  the  gun 
being  Bred  at  a  high  elevatiou  the  rod  is  projeotod 
upwards  and  forwards,  carrying  the  line  trailing 
away  after  it.  Tho  object  is,  of  course,  to  land  the 
line  over  the  ahi|i  or  other  object,  the  rod  dropping 
bayond  it.  By  this  means  a  rope  can  be  made  fast 
to  the  tail  end  of  the  line  by  ths  succouriug  partV 
■md  b«  hauled  on  board  by  those  in  distress.  ' 


BSFLIES  TO  QUERIES. 


•,• /»  (A«ir  * . 
fitlii  riqualtd  lo  m 
md  mmibrr  ef  tiu  jwry  aikti, 

[72021.1  -TelBBOope  Stand.-"  A  FeUow  of  the 
B.A.S."  has  answered  the  »bove  query  (p.  51'^).  I 
would,  however,  like  to  say,  lor  the  encaoragement 
of  "A.  N.,"  that  with  my  glass,  which  has  only 
2)  e.g.,  I  have  spent  many  pleasant  hours  watchtnf 
the  changes  ol  Jupiter's  Moods,  Saturn's  rings,  am 
one  or  two  of  his  satellites — a  few  of  the  principal 
nebuLo  (eapecially  that  in  Orion)— the  changing 
aspects  of  the  moon,  &c.,  and  that  I  got  a  very 
satisfactory  tripod  stand  (for  such-like  work)  with 
vertical  and  bori;ir>iitaI  morements,  at  Messrs. 
Watson  and  Sons,  High  Holboni,  at  the 
of  Ids. 


a  will  see  how  necessary  ii 


uld^ 


r"  puts  ths  spar 


more  stress  on  tho  rope  at  what  he  terms  the  neutral 
point  than  st  any  other  point  of  the  rope.  Looking 
at  the  aooompanying  sketch,  A  is  seen  to  K 


i'i 


1'' 


downward  tendency  on  ita  own  jiart  as  ,  . 
upward  tendency  of  part  B,  marked  u' ;  similarlyB 
izerts  a  downward  tendency  of  its  own  part  b,  and 
>n  upward  in  the  part  A  asf.  Now  it  is  evident 
hat  a'  b'  tending  towards  each  other  relieves  the 
□pe  of  half  its  apparent  stress  at  the  poiut  where 

r  bears  on  the  spar,  and  they  counteract  each 
r  at  the  beud  of  the  rope,  thus  leaving  the  sum 
■eiahU  only  as  the  resultant  pull  on  the 
[where  A  andB  are  each  equr'  *-  "'  - 


ar,  which  (where  A  and  B  are  each  ei 


[721fl8.]-EIeotrla  Bell  and  Battsry.— 1  did 
\  think  my  oommente  on  Mr.    F.  C.   Allsop's 
ticism  of  another  critic  were  so  much  c^ed  lor 
his  remarks  on  this  subject  in  the  issue  of  Oct.  10 
3w.    I  ehould  be  sorry  to  criticise  the  dictum  of 
yone  who  has  written  a  book  on  the  subject  il  I 
ire  not  perlectly  sure  ol  being  free  from  any 
iBllucination."      But  Mr.  Alison  says  "be  hia 
en  perfectly  aware  of  my  great  hallucination  ou 
)  subject  ever  since  my  articles  appeared  in  tho 
EInlriciaii  in  1879."      Eogardmg  the  twenty-two 
tines  follotcing,  I  refuse  to  believe  Mr.  AUsop  will 
seriouAly  stand  to  bis  contention.     If  he  will  con- 
ader  the  point  with  the  process  of  electro-dissolution 
and  deposition  of  metals  in  his  mind  at  the  same 
'       iill,  I  tbink,  vrithdraw  his  exposition  of 
y    aimple    oaso"    which    he  propounds; 
especially  as  his  reference  to  p.  113  in  his  book  is 
uite  inconsistent  with  it.    In  my  articlas,  wliich  Mr. 
Itsopp  says  he  read  in  1370, 1  anticipated  his  reason - 
ig  alwut  the  case  of  "the  wiring  of  an  hotel," 
'here  ha  says  that  "it  might  be  pralurable  to  put 
ino  to  push:  but  this  is  to  save  a  rupture  of  tlie  main 
'ire  to  the  pushes,  and  consequeotly  a  break-down 
1  the  communication  throughout  the  entire  build- 
ing."    As  a  temporary  expedient  to  patch  up  a  bad 
job,  this  might  be  justifiable  ;  not  otherwise,  for  it 
—raid  bo  only  staving  oH  the  evil  day  till  the  M-hoIr 
r,«^  ,niild/Miie  lobe  remmd.     When  I  wrote  in 
r9,  it  was  a  common  practice  with  goiqd  fitters. 


readers  will  s 


is  the  only  si 
for  which  I  cli 


Mr.  Allsop 

ition — vii.,  that  "  carbon  to 
ie  rule  for    new    work,    the 
m  to  have  clearly  and  cod- 
isely  set  forth.  WiJ.EEn  Mosslet. 

L7*2-2(i2.]— Oulnea  Fowls.— Tho  habits  of  these 
rauderiug,  reetlen  birds  render  them  miserable  and 
Ickly  in  pens.    They  require  more  insect  food  than 

e'  easouts ;  iu  fact,  it  is  their  chief  diet- grasshoppers 
ing  tho  favourite  one.  TQuy  thrive  wonderfully 
acres  of  rough  grass  land,  with  timbw 
Toostiug-place.    Look  at  their  claws,  ud 


Iiy  a  unci  Douga  with  many  braachM 
ground  inside  a  shed  J  hut  they  will  nevi 
or  happy  without  a  long  run.  In  Afr 
found  the  wild  birds  in 
thickets ;  only  at  roosti 
shot  on  the  trees. 

[72-267.]-Chenii«try.-TherB  mK 
the  textbooks  on  the  actioD  of  «lectria 
organic  substances,  in  tho  "E-M.," 
Transactions  of  several  socictiea,  but  I  < 
there  is  any  book  on  the  subject.  Of  M 
currents  would  act  only  by  way  of  eleol 
much  would  depend  on  the  organic  mfad 
the  current  strength  [force  plus  qoanUI 
result.    What  is  the  querist's  objeotf 


to  the  Spiral  Wood  Ccrtting  Compaa; 
street,  wWf-road,  City-road,  N.,  whio 
to  he  the  leading,  if  not  the  only,  fim 
spirals  by  BpedaUy-adapted  machinery. 

[72283.]— Salt -Pana.— The  old-faak 
pans  cannot  compete  with  the  methods  I 
refining  the  brine  from  the  wells,  and  se 
tains  samething  more  than  chloride  ■ 
which  "something"  has  to  be  got  ri 
from  Boa-water  is  not  eiaotly  table  salt 

[7228.5.1-CtalTaniB8d  Iron  Water 
Anyone  having  a  profeeeional  repntats 
will  hi "' 


I  the  Esauss  MEOiuini 
right.     I 
ipioion  ttiat  although  si 


'spedal  \ 


will  be  quickly  set  right.  I  hai 
express  my  opinion  that  allhough 
diuolre  the  tiuc,  especially  if  thi 
through  it,  so  that  galvanic  action  is  set 
tact  with  the  iron,  etil!  the  quantity  of  M 
by  any  individual  is  so  small  that  the 
zinc  must  be  infinitesimal ;  but  many  d 
majority)  are  lined  with  zinc,  and  litt 
of  any  special  complaint.  A  slate  dab 
hape  the  bast :  after  that,  the  old-lashia 
butt,  well  pitched  inside  ;  but  it  is  alway 
to  boil  the  drinking  wal^  used  in  a  houi 


I  have 


ard  of  Dud  B 


RciU 


—the  articles  to  be  covereu  are  o 
or  gelatine,  and  then  with  what  is 

icing  sugar,  which  is  malted  iu  a  wati 

'  ith,  to  avoid  burning. 

i72297.J— Horaea  BtumlnK  Away 
yjust  returned  to  England  aftor  an 
me  weeks,  or  would  have  replied  to  " 
an."  No.  I.  "Unsuitable  bitting"  is 
.use  of  reoderiug  a  horse  unmauagea 
m  to  an  expert,  who  will  drive  him 
id  thereby  find  out  the  defect.  No. 
mouthed,"  the  common  rasull  of  i 
'ong-in  when  young,  thereby'  ruinii 
'ork.  No.  3.  "  Auquirad  vice" — ^vi 
the  bit  in  the  teeth  and  holding  on  to  : 

t  puUiiie  against  bin 

lafoulyfitlorthoroi 

work  of  the   farmer  or  ploughman,  to 

should  be  sold  il  found  incurable  by  No.  1 

[72312.]  — Qliaolvlar  Wlokol  off  O 


'2322.]  — Carbonio    Anhydride.— 

en  erroneously  termed  carbonic  aci< 

m  open  any  metal    whilst  in  a  dry 

a  solution    of    the    gas,   which    u 

(R,CO,)   attacks  irou  and  ^IQC,  and  as 

partially  composed   of  the  latter,  1  shoo 

the    acid    to    have    soma  action    upon 

cannot  store  the  substance  (in  any  Condi 

drawer.    The  idea  is  simply  ridiaulous. 

[72329.]— Solvent  for  Alumina.— 
jd  slowly  dissolves  alumina,  but  has 
upon  the  metalhc  base.     I  do  not  expect  i 

the  above   acid.     Whatever    you   do,    di 

hydrochloric  add,  as  it  is  the  beet  solve 

etal.  Al 

[72353.]— Fraali  -  Water    Medusa, 

Qardsna,  BegeQt'B  Park-- In  June, 

father,  tho  Secretary  of  tho  Kojal  Dotiini 

discovered,    swimming     about    in    Uie    '. 

~ictoiia  lily  tank,  numbers  of  whatappeo: 

small  jelly-fish.    Being  unable  to  dote 

_ameo>the  strangers,  he  submitted  ape 

Prof.  Flower,   P.K.Z.3.,  Dr.  Allmin,  H 

Prof.    Bay   Laukaster,    and    other    well 

scientific  gentlemen,   all  of  whom  said 

heard  of  a  fresh  -  water  jellf-flih. 


arauBH  moHAino  akd  ttobld  or  noniroii  No.  lui. 


■da  oat  tin  onmhin  to  ba  &  "i^ifn,  And 
Idmoooodiam  SowarUi.  Foil  dawripUMU, 
nm  of  ita  anatoiD;,  wara  pabliilMd  in  aoiiM 
■ading  Kuntiflc  joimali  diortlj  aft«rwud(. 


oophyta ;  but  rinoe  then  a  poljrpe, 
u  baaD  fonnd  in  tlia  suns  tank, 
I,  nnnvUf  baUavMl  to  ba.tba  fixed  form 
lion  ths  LiDiDooodiam  boda ;  bat  althoogh 
rpa  haa  bam  oontinaoiul;  wfttohed,  the 
n  itMa  haa  naret  been  lean.  In  tact, 
'naaUHIa  Jdlf-aA  haTs  aimued  in  tba 

' atoM  188P  -■— 

>1  mtoii 

lonota  that  In  no 

yDudoHB  liTins 
indixaaopyol 
S.I>.  Qaarterl;  Baoord,  which  oonbuiu  a 
on  and  flgora,  abowing  tha  mednaa, 
mM9  and  magnified  three  diamatera,  and 
plaaaed  to  aead  a  copy  to  yont  earn- 
i,  "  J.  C.  S.,"  if  he  wiU  Uyota  inn  with  hii 
J.  B,  SOWKOBY. 

io  Gardens,  Begant'e  Paik. 

U— L.  andS.'W.  TKQkI.oo(u.— "North- 
"  alao  makes  a  alight  miatake  in  hia  nqply, 
truat,  be  will  permit  ma  to  ooireet,  at  thi 


Le  thanking  him  for  hi*  Teply,  

o  a  qaerr  of  mine.  Noa.  169  to  173  (except 
ooupled  ^ooda),  83, 101,  12S,  and 


to  493,  and  516  to  fi25  hare  all  aide  tanka 
aaarly  to  tba  driTiug-wheel  aplaahen,  a* 
e  58  to  60,  106  and  107,  irhiahbe  doea  not 
No*.  123  and  m  are  Beyer  Feaooob'a 
;h  long  sdB-tanka  oompletely  ooTsring  the 
irbeeta,  aama  cUas  aa  37).  No.  I29I  am 
about:  I  diould  be  obliged  it  "Iforth- 
"  eontd  giTS  me  the  name  of  the  maker  of 
ate  and  maker'a  namber.  Noa,  77  and  78 
if  the  nen  froat  ociupled  tajiki,  61  cUaa, 
-t    ail  erante,  I  do  not  know  of 


a  for   I 


mben, 


Idfiro  77  and   Hecate  ... „ 

"  ha*  seen  ten-wheaUra  for  theae  nnmben, 

I  tall  me  when  and  where,  alao  where  fiZ, 

_  j.^ — J  o  Locxwcorrra. 


.]— Boctrio  Boll  maA  Battery.— Con- 
caibOD  pole  of  the  batteiy  to  one  of  the 
I  of  ths  ImU,  from  the  other  tenninal  run  a 
le  pnah  in  the  fnriheat  room,  and  from  the 
he  batten  run  another  wire  to  the  aame 
d  from  these  wires  run  branch  wirea  to 
I    in    the   other  two   rooma.    Ton  will 

.  SiatitB. 
—  Oompound    OacUlatliiK     Paddle 
— To  "  Jicz  or  Ar.r.  Truiis." — I  am  not 
tall  yoQ  that  thia  ii  how  tbe^  aie  made, 


have  not  aeen  any  of  them  ;  bnt  I  picked 
of  paper  in  the  street  with  ■omething  on 
ne,  and  1  put  thii  and  tiiat  together,  wbich 
TOD.  The  accompanying  aketch  will  give 
hing  like  getting  at  proportiana ;  bnt  Qiat 


will  be  got  at  beat  t^pnttinsit  npon  paper  to  icala, 
aa  all  Has  arraogamsnt  will  dmnd  open  laigth  of 
stroke,  fte.    Ton  will  •••  that,  I  dan  say,  as  wall 


•a  petition  of  the  tmmiiim,  ud  there  are  savenl 
adntntages  got  by  the  oaaung  of  tiu  porta  In  tha 
tnmnion,  and  the  ports  •!«  alwajs  open  the  aame 
area ;  aeeond,  they  drain  ont ;  third,  the  ihaaring 
action,  tbey  wear  better,  and  are  not  ao  likely  *'■ 
idrida;  and  lastly, they  iiuw«  InbrioaUi 


In  aketdl 


to  the  laftof  Fig.  l.AbUMnfn^ 

oheat,  and  B  B  •!•  •town-porta,  E  is  the  ashwist, 

past  the  rag  ta  F,  showing  the  poailion  of  the  ptnts 
■n  fmnnfAn  *<id  the  trct  are  ahowing  poation  of 
n.  Fig.  2  giTea  jon  miu  I  ahonld 
do — •  ocmBlomeration  ot  section,  Ac,  of  Irannion. 
which  will  be  imdsntood,  I  hare  not  the  least 
donbt  D  Djlindar  aide,  0  C  ports,  H  reoeas  tO' 
tallow  for  Inbiimtion,  I  washer  fitted  npon 
aqnare  to  keep  tight.  Jack  or  All  TauBS. 

[72419.]— SaIenlt«.—Ima;infona  Mr. Bottone 
that  my  son,  when  redding  in  Portland,  need  to  find 

Sitala  of  selenite  in  a  araitom  ot  olay  exposed  ' 
way  oatttiuga  between  that  plaoe  and  Waymoat 
Walteb  M.  Hasdie. 
[72U7.]-Alnmlnl<im  Flating.-Mr.  Bottoae 
states  there  is  not  a  troatworthy  prooesa  of  depoait- 
ing  alaminiom  alactrolytieall;.  Will  lomeoni 
please  say  if  there  ia  a  method  of  obtaining 
alnrainiam  electroljtiaally  from  the  aolutiona  at  al^ 
and  it  ao,  how !  Bbxt. 

[72466.]— HaanaUo  Sliaat  BrMa,— Sinoeand- 
ing  strong  maonetaam  in  sooia  Isaaa  boiee,  aa 
rtferred  to  in  the  qoeiy  ot  the  above  nombn,  I 
have  been  nut  to  a  sreat  deal  of  tmuble  in  teal 


in  the  qoeiy  < 
m  put  to  a  great  deal  of  trouble  ii 
with  the  resnltthat  aboat  10  pw  « 


made  the  boxea  for  me,  says  he  has  narer  kDown 
of  similar  inatanoee.  The  wdl-known  liability  of 
bram  caatinga  to  oontain  lioii  Slings  offered  ray 
little  explanation,  and,  rinoa  diaooTering  the  caoae, 
thera  ansea  freah  food  for  wonderment.  I  tcmai 
piece  of  thin  itael  aboat  lio.  x  jio.,  a* 
tuaue  paper,  and  in  the  middle  of  the 
It  all  were  like  thia  ooe,  they  ooold  be 
tested  and  paaaed,  or  condemned  in  an  instant,  bnl 
Dthera  bave  power  to  deflect  the  needle  onl;  2  or 
3  degreea,  and  very  much  mora  time  ia  occupied  in 
proTug  all  those  that  an  free  from  such  faults. 
W.  UoasLKY. 
[72461. ]-PIano  Plar»d  by  Bleotriolty,— 
liere  ia  a  deacripticn  of  apparenlly  what  the 
ueriat  wants  on  p.  319,  No.  1390,  and  I  think  I 
aw  an  initniment  ol  the  kind  at  one  ol  tbe  exhi- 
itionsheld  at  ths  Crystal  Falace.  There  cannot 
«  much  difficulty  in  daviaing  auch  an  arrangement ; 
lut— Cui  bono  f  OeoabOs. 

[72493.]  —  Ghwat  Weatem  and  Great 
Horthem  of  Scotland  Sailwaya. — It  may 
interest  "  Hr.  Loco.  No.  2 "  to  know  that  No.  9 
(Q.W.R.)  baa  been  rebuilt,  and  the  eccentrics  that 
wsreo'ataide  are  now  iniide,  and  thedrirlng  wheals 
hare  now  outside  bearings :  altogether  the  engine  ia 
now  eiaetlf  the  aama  aa  No.  lu.  No.  9  waa  up  at 
Paddington   to-day  <Oat.   6th,   1890).    A  capital 

ikatcb  of  No.  9  appeared  '"  ""    *  "" 

"     ~     ■    " ^■"  '  XI. 

North  v 

[72506.]— Spaotroaooplo.— Beaidea  the  focoaaing 
.goonunended  by  "F.R.A.S.,"  the  apectroaoope 
nost  have  on  exceedingly  narrow  alit  to  show  the 
kbaorptian  linaa.  "Zain''  aaya  that  by  a  certain 
urougement  he  «ta  a  long  bright  spectrum  without 
—  Thia  brigbtncea  may^  b«  due  to  (he  slit  being 
GO  wide.  A  narrow  slit  excludes  light,  and 
»QI   not  gira  a  highly   dispened  bright  apecixum 

""'"""" of  the  light  be  Tary  inlenae,  auch  aa 

"  will^direct  his  spectroscope  point- 
blank  towards  tha  sun  when  neaiing  the  horizon, 
iiaing  a  slit  narrow  enough  to  raduoa  the  tight 
ikdmitlsd  to  an  enduraltle  amount,  he  should  not 
fail  to  see  the  absorption  lines,  providing  the 
1 : I .  WOLTZB  M.  Hamub,      I 


1 72502.]— N.  B.  BaUway.— I  indoae  a  skabdi 
taken  from  a  photo  of  "  WeatOeld,"  No.  123,  one 
of  Ur.  Dnunmond'a4tt.  Sin.  six-coupled  tank  engine* 
for  jiiiaaiiii||,iii    traffic,    but  i~   ~     "-    '"     ~~" 


l.f 


:,  and  tubJeoHngH 
1,  blue,  white  f 

JOOE  OT  AXL  TBOSH. 

[72612.]— H«»tla«  Sliop.— The  two  inp«*  ran 
intend  aauig  would  be  snffldently  large  aiongb  to 
insure  drouation,  and  ooold  be  taken  either  undSE 


aboi*  doorway,  which  would  be  most  oouTSni- 
eait.  If  takes  under  door,  which  woold  eausa  a 
dip  in  the  pipes,  an  air<pipe  or  vent  should  be  put 
in  the  higtiiiat  point  ot  pipee  immediately  bafon  and 
sft«  dip.  If  taken  abore  door,  one  air-plpa  or 
Tent  would  basofBdent.  I  bsTo  used  saddle  bulcn 
with  every  snooeas,  fixed  end  apwarda,  with  the 
flregmte  at  bottom  and  ot  boUer  and  the  open 
bottom  of  boiler  placed  against  a  siitliiiiL  ot  bricks, 
with  a  Sue  left  between  th«  outaide  dull  ot  boikr 
and  brick  aettiag,  ao  as  to  allow  tha  baat  to  act  upon 
inaid*  and  outside  diell  of  boiler  batora  paadng  mto 
chimney  Sues.    He  fire  can  be  baokM  up  la  last 


your  workibop  auffidenlly  warm.  The  boiler  I 
would  recommend  tor  all  purpoMs  of  beating  wifli 
water  is  tha  upright  conioal  ac^Ue.    Ton  need  not 

ITS  TOUT  cittem  for  feeding  more  than  4ft.  abora 

le  buheat  point  of  your  pips*. 


"Tt^ 


[72514.]— BraxliiK  Oovver  Mid  BnMi.— 
Thine  is  a  oompontion  called  quick,  and  I  think 
can  make  it  thus :  Take  equal  parte  ot  tin, 
ler,  and  nno.  I  have  made  it  in  a  long  tobacco 
pipe ;  pnt  Oie  tin  in  and  melt,  tto^  the  hols  with  a 
lime  day  first,  then  the  copper  m  the  diape  id 
bright  unall  copper  wire,  out  op ;  Uien  pnt  into  Hm 
fire  ag^,  then  the  nsc,  and  me  it  up  with  an  Iron 
wir^  pat  a  pinch  of  salt  into  the  pipe,  and  gat  a 
good  heat ;  then  take  oat,  and  turn  it  out  npon  a' 
alab.  Now  pound  it  op  fine ;  thia^  mixed  with  some 
calcined  borax  in  powder,  ia  ready  for  uee.  Haka 
your  job  red  hot,  take  oat,  that  ia  when  the  spelter, 
and  solder  or  apallar  ia  on  it,  and  duat  a  very  littla 
of  thia  on  it,  and  put  into  the  Are  agaia,  and  it  will 
go  off  with  a  Saah.  It  you  put  too  muA,  your 
work  will  be  brittle.  Jack  of  Ai.i.  TauBS. 

L72£16.]~Taatlnr  Hardneaa  of  Water.— I 
omitlsd  to  mention  in  my  reply  to  thia  query  the 
number  ot  cutnc  oentim^bea  of  aoap  aolution  oaed 
denote  the  degreea  of  hardoeee.  You  will  see  by 
the  following  table  that  aoap  ia  no  use  in  an 
analytical  sense,  as  the  whole  of  the  impurities 
-lentioned  may  be  oontaioed  in  one  aingla  aamj^  ot 
'ater;and  to  produce  10°  ot  hardneea  (Clark's 
scale)  the  annexed  quantitiea  of  the  mineni  lalt* 
are  neccs8ary:~oarbonato  of  lime  10-0  naios  per 
gallon,  aulphate  of  lime  I3'6,  nitrate  of  lime  ia-4, 
Sdoride  of  ealdam  11-1,  carbonate  of  magnesia  8'5, 


ilphate  of  mognaiia  12-1^  (dilorida  ot  m_„ 

6.  Wanklyn,  in  describing  bia  method,  aiys: — 
Many  yean  ago  tha  lata  Dr.  Clark  brongbt  out  a 
aimplemathod  «  measuring  tha  dwree  of  hardnsa 
of  Cerent  waters.  He  ascertained,  by  direct  trial, 
how  many  meaaoraa  of  a  atandord  solution  of  soap 
were  required  bj  a  gallon  of  water  in  order  to  form 
a  lather.  Nothmg  could  be  more  simpla  or  more 
direct  thou  Dr.  Clark's  soap-teat  itaeb ;  bot,  nn- 
fortunately,  an  unhappy  mod*  of  ragistcriug  ths 
resnlta  was  adopted,  and  a  certain  degree  at  coo- 
tuaion  ormt  into  this  transparantly  simple  matter. 
instead  Of  registering  the  d^ree  ot  hardneaa  ot  a 
water  as  the  number  of  measare*  ol  standard  soap 
solution  consumed  in  produdug  a  lather,  be 
regiatersd  the  degree  ot  hardneea  as  the  number  of 
groins  ot  oarbonate  ol  lima  (or  it 
.pHlestroying  Bs"  '  '      "'  " 


■lent  of 


The  relative  degrees  ol  hajdna 


loftl 


number  ot  soap  meosuioa 
of  tha  waters  in  yielding  a 
permanent  lather ;  ai^  the  quantity  ol  eoap  in  one 
I  measure  ia  tha  quantity  required  to  precipitate 

grain  ot  carbonate  ot  lime."      Clark's  cable, 

taken  tnun  his  qiecifloation,   is  aa   loUaws,  1,000 
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animof  in 
lOgniu. 


HMnm*  of  loap- 
aolntioD  luad  in 
prodnoiDg  >  Uthar. 


Differanca  for 
the  next  degrea 
olhaidnea. 


^leotwatoK.    WuUJu'b  method  I  think  the 

mortfaaabls.  Chu.  B.  Orrmis. 

St.  Gtoosge'i  Home,  EutdiMp. 
[7U19.]— Hnater  Tape  for  Seoattlnt  Die*. 
— n«  batiom  of  ta^  rt  tbieadi  ihould  be  ■  tiifie 
laigm  th»u  the  iiis  wanted,  ny,  foi  lin.  1  in  iV- 
J*cx  o>  *r.f,  Tsixisi. 
-Oaae-HiudsntitK    Oren.— The   fol- 
niit  ^u— owt-inn  ntotte  <r  fireclay. 


Foro 


inae  wood  chuooal-diKt,  wet  np 


rdenins  nae  wood  chuoou- 

wilh  two  parti  nit,  one  put  fellow 
poUih  diMolTSd  in  water. 

J^ait  or  All  Tulsxb. 
[T2S21.J— ZieTaraB*.— IluirenlTei  itsaU  into  a 
Emple  qnartiiin  of  parallel  for««.  Yoa  have  two 
torem  $£  G  and  B  tending  to  poll  the  bar  down- 
ward!, end  you  hare  the  tennon  lOf  the  itring  at  A 
*"">*" jf  to  keep  the  bar  in  iti  poation.  In  order  to 
iikafaituith4QqiiiIifaziDin,theweig1it  or  pulling  force 


C 

/2/if 


at  O,  imiltiplfed  I7  ita  perpendicnlar  ^etanoe  from 
A,  mn*t  equal  the  weight  of  C  at  B  mullii^ed  by 
ita  perpai£cnlar  diitancs  from  A.  That  is,  yon 
nuiit  kave  F  x  QA-C  x  BA.  Sabatitnbng 
nlnea  gWen,  we  hare  6  x  12  -  12  x  S.  Thera- 
foia,  we  ihalj  haTe  equilibrium  beoauM  tbaae  twc 
He  equal.  The  weight  on  A  will  he  181b,  ploa  tlu 
wei^t  of  the  bar.  B.  B.  T.  W.  Z. 

(T2S2I.]  —  Iisverare.— The  arrangemmit  ir. 
ng.  3  (p.  131)  will  certainly  QOt  balance  aic^t  under 
one  01  other  of  two  conditiODS — (I)  That  thearmaof 
tba  lerer  halaaoe  aach  other  independently  of  any 


•Duided  wei^ta ;  or  (2)  that  Qie  bar  itaelf  1 
Uttrelf  daroid  of  weight.     Ths  lattar  eon  ""  " 

Inmowtble.    Sappoae,  uowerer,  the  bar  1. 

^Ubrin  fiiickneaa  throagboat,  and  that  it  weighi 
■  lb.  per  inch,  the  arm  A  Q  being,  of  ooorae, 
haniar  than  A  B.  Let  A  O  meaaure  z  indiea,  and 
F  a  ID  Ih.  nien,  remembering  that  the  i 
tiie  aim  of  a  leiar  with  reepact  to  the  I 
tha  weight  of  tba  arm  multiplied  by  half  i 
we  have  tor  the  equation  to  eqailibsium — 


Buu  r,  piua  the  weight  of  the  bar.  Thua,  if 
I  _  J  and  X  —  12,  then  w  —  1'8T,  and  weight  on 
K  -  '21-371b.  Bat  it  0  -  },  and  te  0  6,  than  x 
-  10-46iD.,audweightonA  m  22'lllb. 

CbMing,  Kent  J.  B.  C. 

[;72i30.]  —  Zoolovr.  —  Cheeee  -  magsots,  or 
'jnmpera,"  are  the  larrs  of  the  cneeae-fly 
iPropAilui  auei),  whidi  daponta  ita  esga  in  the 
i±eeae.  The  common  cheeae-mite  ia  ^e  Acarut 
iomndeut.  R.  B.  T.  W.  Z. 

[T2o3T.1— I^B.  and  8.C.  Ballw«r  Stn«lea,— 
The  amalT  copper  wheel  ia  oaad,  I  beliere,  to  drive 
the  electric-light  apparatna,  cairied  on  the  tender 
~:  in  the  gnara'a  bn»k  next  the  engine. 

NoBTH  -  Wssnuts. 

[72fi37.]-L.B.  and  B.C.  Jty.  Binclaa.— The 
•mall  copper  wheel  on  the  xinglea  is  part  of  the 
apparatua  to  RiTe  the  speed  the  engine  u  running. 
It  ia  driven  by  the  band  paning  around  a  email 
pooved   diae  fixed  on   the   axle  of  the  diiving- 

'leeL  and  ia  connected  with  an  indicator  inaide  of 

loabon  the  right-hand  aide. 

Brixton.  Looouotitb. 

[72639.]— SallwaT  Pnnotnalltr  Satnrna.— 
In  reply  to  "Travdler"  (p.  132),  my  attention  haa 
tor  aame  time  been  direebad  to  the  retumi  which 
ace  pteaonted  to  Parliament  every  two  montha  re- 
lating to  the  arrival  of  tiaina  at  variona  London 
■(atioru.  I  have  obtained  the  length  of  jonmey 
and  kind  of  train  in  each  eaae,  and  the  result  of  my 
diaeection  of  the  leturu  ia  that,  tor  all  practical  pnr- 
poaea,  it  ia  uaeleei  and  mialeoding.  Your  correapon- 
dent  calla  my  attention  eapecuUy  to  the  Oreat 
Butam  and  Uidlond  Companie*.  The  Qreat 
Eutam  ruQB  a  very  large  number  of  local  traina 
into  Liverpool -atroet.  They  come  but  a  few  mil™, 
and  conaequently  keep  time.  On  the  other  hud, 
the  Uldland  traina  running  into  St.  Pancraa  are 
practically  all  main-line  traina  from  either  Soot- 
land,  Bradford,  Liverpool,  Uanchester,  Notting- 
ham, or  Lekieater.  It  ia  very  eaiy  indeed  tor  the 
Gnat  EajOam  Company  to  work  local  traffic  into 
Liverpool-atreet  to  tune  ;  bat  it  beoomee  extremely 
difiioolt  tor  Buch  a  liiba  aa  the  Midland  to  bring  in 
ita    long-diatauea     eipreeeea     puuctually,    more 

'-"-  la  they  depend  upon  the  arrival  of  other 

^ j'  train  at  CuUala,    York,    Normanton, 

liaise,  and  aavaral  other  atations.     To  make  the 
~tunii  preaented  to  Parliament  of  practical  ralne, 

ey  ebonld  ahow  both  up  and  down  traffic,  and 

sODguiab  between  aimply  local  traina  and  through 

nreaa  traina ;  and,  further,  the  recorda  ahould  not 

for  to  Loudon  only,  bat  contain  data  aa  to  anivala 

important  towna  auoh  aa  Ulaigow,  Handieeter, 
Livei^ioal,  and  Briatol. 

CLEKEtT  £.  SrazmiK,  C.S. 

Saxe  Coburg-atreet,  iMetattr,  Tth  Oct. 

22641.]  —  Centre  of  Qravlty  of  I^co.— 
oleaworih'a  Pockatboak  "  givea:  Role  for  the 
oentre  of  gravity  of  locomotiTea :— C  —  horiioutal 
diatanoe  line  ol  centre  of  gravity  from  driving  axle ; 

ilea  ;    T  =  load  on  trailing 

leading  axle  from  driving 
trailing  axle  from  driving 
axle;  W>  total  waoght  of  engine.  C^^lLt^  "^  ' 
meaaniod  towarda  leading  axle.  If  the  load  on  the 
■-  - "  W  ule  axneeda  that  on  the  leading  axle,  then 
r.lLr  iL.  meaanred  towarda  trailing  axle.  Thii 
role  appliea  to  aiz-wheeled  enginea  when  the  driving 
wheel  u  placed  between  Hie  ''-■<'""g  and  trailing 
-rhaela.  Nobis- WE8r£BM. 

n^l.]— Oentre  of  OravltT  of  Loco.  BnKiaa 
-The  pceition  of  the  centre  of  gravity  of  a  aix- 
rheelea  engine  ia  oaoally  slightly  in  advance  of  the 
driving-axle :  the  practice  aeema  to  be  varied,  how- 
ava|,  according  to  drcumataucea.  Ilia  ride  for 
finding  the  centre  of  gravity  of  tooomotivca,  accord, 
lag toMoleaworth,  ia : 


in  feet  tram  driving  aide.  Find  (be  difla^n> 
which  divide  by  the  tofil  w«i|^t  of  tt««Bfnaia 
toDi;  the  quotient  ia  the  luaiaaaiUI  HlatiniamlMt 
of  thja  cealre  of  gravity  from  flaa  driving  a^  b 

w^t.  "Drim"  ^  U^'2^  bM«^ba 
weight  4ItcM  ISawTan. ;  mi  iMdM  lAi^ 
14toni«awt;«atelUBswha«b,  I^mHhL^ 
'  mm  X  lOtk  (te  iMdfau  i^  «< 

-jine) t 

12-8tCDt  X  Sfb  Sin.  (IW  tndUDg  and 


Thia  diftennea  (344),  dhUad  >r  ti 

engine  Ul-flS),  -  •«  ot  •  ftw£     Tlfywifta 

cenb*  ol  11^^  Of  *•  tnglM  b  •astk,  w  l|h.* 

front  rt  tC  dilrt««ifc^^ 

dBogn  E.  antKMK,  ex. 

r72«2.]— W«l«bt  of  Bn«lna.— bunHi  it 
weight  ia  mainlr  due  to  tika  recy  moah  VAm 
preatnn  eairied  m  ttie  boilerB  now,  IbaMloaaflif 
re  made  haavlat,  the  SM-Un«*  Ingv.  aal  fla  1 
rsmeahaaviac  and  dnagv,  to  bear  thamtHMt 
iniu.  HoKK-Wimn.     { 

[72»2.]— Welvht  of  Xn«lna.— The  wei^rf 
le  engine  la  moetly  of  the  fnuiM— that  a,  ii 
rame,  t^Undera,  wheda,  motion,  ir"T,  &e.  Hi 

Xrtion  of  WHght  of  the  frame  and  part*  (a  tb 
variee  accoMing  to  the  dam   of^eona  I 
avenotan  example  to  hand  now-    Hawfi^d 


B.  J. 

[72516.]-BaflaoUiiK    TalMOOPM;    Mlaal- 

ment  of.— Ur.  Weattaka'a  rantarka  ia  "EJL,' 

July  3rd,  1882,  BB  to  "apot  and  pin-hole  maOad," 

ref  oned,  I  believe,  to  wj  augaatloa  aitd  ilaMuliB 

of  it  in  ••  EJL,"  Jwnaiy  ISih,  1882,  the  bAI 

being  atated   aa   followa:    (1)    To  eoa^Ma  ti 

adjuatmaait  of  the  aHver-on-^aaa  mime :  t,  mti 

a  centoal  not  A  on  the  minor ;  b,  aaoaitaA  ii, 

diameter  of^&a  reflected  ImagB  of  Uu  flat  en  li; 

mirror ,  and Qian  mark  fliree  other  not*  BBBa' 

I  muror,    one   in  tha  diieetim  of  each  at  fli' 

joetang-acrewa  of  the  cell;  e,  by  the  adjutfif 

ewabring  the  B  B  B  apota  i^  pcntln  m\ 


C  =  i 


-LI,, 


Vf 


it  T  t  exceeds 


L I  where  C  =  horizontal  diatance  line  of  centre 
gravity  from  driving  axle. 

L  —  load  on  leading -wheels. 

T  -•  load  on  trailing -wheela. 

{  a  diatance  of  lea£ng  from  driving-axle. 

t  "  diatance  of  trailing  from  driving-axle. 
In  your  qoerf,  taking  lOtt.  aa  the  diatance  from  tha 
oentre  of  bogie^  the  position  of  tha  centre  of  gravity 
ia  nearly  1ft.  3m.  in  advance  of  drivinx-aile. 

R.  J.  UaanKABP. 
[72611.]— Contre  of  Oravity  of  LooomotiTe. 
— The  horizontal  centre  of  gravity  of  either  a  bogie 
or  six-wheeled  engine  ahotild  t«  a  few  inches  ~*~ 
&ont  of  the  oentre  of  the  driving  axle.  To  find  tt 
point,  multiply  the  weight  resting  upon  Ihs  leading 
wheels  (or  leeding  bogie,  it  one  be  used)  bf  the  dta- 


diagram.  Fig.  I,  biaactod  by  the  dronmfa. _ 

the  reflected  imago  of  the  flat  whai  Mon  thMM 
'  adjuatteg pin-hole ejapiooa.  lluaa^ 
irot  can  be  of  tuj  foa,  aoA  aa  eta  M 


a  spill  of  roHed  soft  paper, 
can  be  marked  off  from  a  itv 
the  miiTor  withoat  touching 
metal  ring,  or  tbey  can  be  aah  vhm  h^vu  «  h*^ 
plats  through  whicQi  the  qwtaoan  be  madaoneA 
2.  To  insure  the  aiia  of  tbo  eye  tab*  brine  panM 
with  the  axia  of  the  reflected  e«M  of  B^  a 
addition  to  the  naual  pin-holo  adjoaliiw  eyeptaeat 
Fig.  2,  insert  at  the  other  end  of  &a  aja-W 
another  diac  with  oential  hole  D,  nOtat  larvTi  ■ 
then  obeerve  whothcs  tha  nSootod  image  ■  <>■< 
flat  ia  omttal  through  both  holea  CBndD;itM 
and  if  a  ali^  alteration  <d  the  flat  doeaiMta«M 
the  onor,  £en  alter  the  poation  of  the  aqmrti 
the  eye-tube  ootil  the  imiage  of  tha  flat  ia  eeiMj 
all  diatancM  and  whila  Uie  eye-tube  la  lutaM 
After  continued  experience  of  tha  plan,  rinoe  thMl 
find  that  the  one  "  central  apot,''^  about  ^  OS- 
meter,  ia  practically  anffitaent,  al^raf^tho  apotsB 


-, -  miagec 

all  diatancea  and  whila  the     _ 
After  continued  experience  of  tha 

practically...  . 

jt  the  edgo  of  the  "flat'    - 

exactneea  in  pladng  the  oeotnl  apot ; 
be  made  well  with  dull  blaok  pa&iL 
of  theflat  itthatot  ita  AadowanthL  — 
baae  ot  He  eyepiece  tube  ahould  bo  Bwmntadw 
three  acrewa  fOT  adjnabneot,  bat  the  oriinMyfc 
base  may  be  ad  j  uatod  by  inserting  fliin  motal  wal^— 
between  it  and  the  taleaoope  tuba.  The  dM  at  Wl 
hole  in  the  inner  diso  D,  Kg.  2,  abould  be  lln.  M*  I 
meter  or leee,jaat  large  anon^  to  diowaBnoiSM 
of  light  round  the  shadow  of  the  flat:  theafWO'd 
ance  through  both  the  ^•holal  whan  the  Mja*:  I 
ment  is  completed  ahould  bo  at  in  Pig,  Sr  ''M 
effect  of  thia  method  of  raOning  upon  lb*  crinSf  * 


SHSLIBH  KBOHAiaO  AND  WOULD  0>  Banmni   Ro.  1834. 


which  Bhould  Qrst  bo  done,  ...    _ . 
la  mircor  eiaotly  Cflinddant  with  the 
— reaaltiiig  in  practicatl j  perfect 


he  meaiu  on  ordiniu;  plain  band  ring,  the  bent  mj 
to  nuke  it  wonld  beta  tnni  it  from  a  fist  piece  the 
raqnira 
vilh  m 


"^. 


iqtmdH.— Etbij  shock  raceived  by 
:  membrane  ia  transniitted  through  a 
ia  to  tbs  oppoiite  membrane,  thence  to 
i    the    Ubjiinth,   and   thence  to  the 

re  that  the  lonnds 
itles    of    Schntze, 

IB  former  are  bo . 

'  giia  (liSarent  pitchai,  uie  latter 
the  ribrationa  of  eyttnoaoent  Bound, 
imd-vibratioiis  ibike  the  bristles,  each 
ration  selects  the  bristle  which  has  a 
to  its  own,  and  in  this  w»y  the  sound 
od  paB»d  on  to  the  nerve. 

R.  B.  T.  W.  Z. 


Steam- Boilar— The  plan  which  you 
eding  Ht«am  to  your  cods  at  the  lowest 
lot  wnrkat  all  satisfactorily;  younrould 
[  but  burst  pipea  and  broken  joints, 
nflct  the  ratiim  and  of  pipes  to  boiler 
lercl,  and  do  away  with  your  steam 
l«ad  of  your  condensed  steam  running 
re  it  returned  to  your  boiler  at  bailer 

CanLBnt  for  Iiooao  Palse  Teeth. — 

t  is  the  inciaors  which  appear  to  be 
tlie  Tuloaaito,  with  two  wire  pins,  and 
I  drawn  out  a  Uttle.  Sems. 

3o!ijur»d  Ll8ht«.^UBB  a  coloured- 
T-  Sx. 

iribratloD.. — Probably  Edison's  phono - 
ithing  like  what  "  Dyfl  "  requires.  It 
n  the  "  A  B  C  of  Electricity  "  ;  but  I 
to  it  just  now.        DisECT«B  R.R.L. 

Naples. —  Never  having  lived  in 
idbt  give  yon  much  useful  advice.  But 
t  any  letters  of  introduction  to  Italians 
Till  take   their  adrico  aa  b 

pensions"  yon. 


,,  if  yoi 


mode  of  living,  live  cheaply  and 
mat  avoid  all  dealiuKS  wivh  other? 
i».r  {„  mind  i3utwec*^s  goldsn  rule 
■  that  matter  any  otber 
vho  areltvingoutof  their  awn  country 

ided.  S.  BOTTONE. 

Cliioiiilo-Acid  Battery. — Do  you 
le  cell,  or  do  yon  meaQ  a  uumbBr  of 
singla  call,  make  your  carbon  present 
'face  as  you  possilily  can,  keepmg  the 
s  thin  as  you  can,  to  leave  as  much 
ble  for  cimimic  solution.  The  nearer 
1  to  each  other,  the  leaa  internal  renst- 

0  the  sooner  polarisation  sets  in.  unlosa 
reqUBQtly  agitated.  In  my  heat  calls  I 
}n  plates  Sjin.  wide  by  Tin.  long,  aud 
between  these  lies  a  plate  of  zinc  of  the 
OQB,  aepamtod  hy  a  space  oli^jin.  on 
3m  the  carbon  jilates.  If  you  refer  to 
oany  cells,  then  tbe  most  effective  size, 
on  whether  a  high  or  low  resistance  ia 
ndrcuit.  If  tha  former,  the  eiactsuio 
is  not  material ;  it  the  latter,  the  larger 
id  the  elements  must  be  so  connectad 
nd  series  that  the  internal  resistance 
early  as  possible  the  external. 

S.   BOTTO^E. 

Dynuao  Output. — No,  the  statement 
i«  bigheatToltsge  is  300  volts,  and  thfl,t 
output  is  10  ampvres.  Bnt  the  ehnnt 
reaches  its  highest  E.M.F.  whan  the 
circuit  ia  at  its  highest  point,  and  then 
current  is  at  its  lowest.  Supposing  the 
»  ia  drcoit  bo  301)  ohms,  then  as  the 
tta  highest,  vie.,  3CK)  volts,  the  current 
pore.  Now  lot  us  sujipose  the  total 
be  reduced  to  30  ohms.  A  current  of 
will  now  flow,  but  it  will  be  endent 
'.  at  terminals  will  immediately  fall. 
Jjs  resistance  in    circuit  ia  less,    less 

1  pooml  the  F.M.,  and  the  E.H.F.  of 
ails  Joprojiortion.         S.  Bovtom. 


[72581.1— Falae  NotM  itt  PUno.  — Ate   y 

qtiite  sore   the  complaint  is   "false  notes"  V 
'--—-•■-  me,  from  your  description,  that  either  ^c 


Boonding -board  , 

has  become  detached  from  tie  soanding-board. 
never  jet  heard  of  the  nncovered  treble  stringa  of  a 
piano  giving  "  false  notes,"  though  I  have  bad  SO 
years'  experience.  S.  BoTWiss. 

[72.i32.]— TemperinK  Skates.— Tate  off  t 
pajts  you  want  tsmpuring,  beat  Uiem  to  a  ch«rry 
red,  plunge  them  in  limpid  water,  they  will  come 
out  white;  heat  a  large  piece  of  iron  red,  and  then 
lay  tha  tempered  parts  on  it  until  they  turn  grey, 
then  plunge  them  until  cool  in  oil.  Ciuby. 


3Si. 

[72.383.1- "  Cornea  "    FoIstIb.- Like    "Aatro- 

Starganer,"  I  had  a  great  difficulty  with  tbe  eomei 
to  I^olaris  at  first,  though  in  my  coso  it  was  less  to 
be  surprised  at,  as  my  glass  is  only  IJin.;  but 
liappening  to  turn  the  telescope  on  the  star  in  strong 
twilight  during  the  present  aummer,  I  aaw  tl 
companion  rcrv  distinctly,  as  the  ffaic  of  thelai^i 
star  was  toned  down  by  the  twilight.     Perhaj 

Sour  torrespondeut  might  try  this  method  if  he  fai 
uring  the    night  hours;   but  surely  ISO 


ha  will  find  tha  nmr.<  juat  a  little  to  the  left 
directly  above  the  larger  star  in  an  inverting  tel 
scope  about  the  time  named.    The  distance  ia  IH'6 '. 
W,  J.  PiTSK. 
^7'2d!il4.]— Fountain.— It  I  understand  the  (jueiy 
anght,  I  am  afraid  that  the  law  of  conservation  of 
energy  wauld  stand  ia  the  way  of  canying 
scheme  out  exactly    as    described.     There  ar( , 
twiieve,  one  or  two  devices  whidi  approiionate  to 
it,  the  unavoidal>le  loss  of  power  being  minimised. 

DiBECTOB  It.R.L. 


[723EH.]  —  Fonntaln.  —  Thia  querist,  judging 
by  tha  tariDa  of  his  query,  seems  to  wont  a  tort  of 
perpetual  motion,  wbioh,  it  is  needless  to  say,  hr 
cannot  get.  He  must  raise  the  water  by  aomomeam 
outside  of  hia  fountain,  unless  be  nses  one  of  thr 
reveruble  fountains — Uiat  is,  one  of  those  whid. 
ore  turned  over  when  they  cease  to  play  in  oni 
direction  of  the  containtug  vessels.  If  he  can  refer 
to  Soa.  402,  405,  i-Vi,  .033,  801,  9Q7,  973  and  974,  he 
will  find  a,  variety  oE  designa  from  which  he  cac 
select  one  that  suits  him.  Nnn.  Dos. 

[7'2o85.] — Vaounjn  UauKe.  —  To  begin  with, 
the  difference  Iwtween  tha  two  gauges  ia  that  the 
one  you  use  now  ia  numbered  by  tbe  Jib,,  and  your 
previous  one  numbered  by  lib.  So  that  you  sea  30 
half-pounds  is  equal  to  la  whole  pounds.  Your 
employer  eipects  too  much.  The  atmospht 
pressure  is  constantly  changing,  as  you  can  . 
with  a  hnromelAr.  Even  with  the  best  possible 
means,  you  cannot  have  a  perfect  vacuum.  With 
the  barometer  at  30in.  you  could  have  no  more  than 
I4-7!b.  of  vacuum,  and  to  obtain  l.ilb.  (or  30  hslt- 
pounds)the  baromeleriaust  etandSO-Oin.  leonaidai 
you  have  good  vacuum  with  the  gauge  indicating  27. 

[72536.] — Taouum.— Procure  a  fUler  pump 
fromauy  apparatus-maker,  for  about  half- a- crown  ' 
attach  to  high-pieaaure  water  supply,  and  prefer- 
ably attach  a  long  tin.  bore  pipe  to  take  awav  thi 
water.  '  Sm. 

[7M36.]— Vacuum.— To  produce  anything  hb 
a  real  vacuum  a  Sprengel  pump  is  newssary.  Ti 
do  it  by  aspirators  a  iVtt.  fall  would  be  required,  si 


^practicable.  A  good  filter  ,      ,  , 

in  bo  purchased  of  moat  dealers  in  iht 
iporatus)  with  a  15ft.  fall  of  water  will  readily 
iduco  preaaute  to  about  Gin.  of  mercury.  There 
however,  filter  pumps  and  filler  pumps, 


le  has  to  pay  a  good  p 


e  for 


[755S7.1— Mttkinff  Oold  Band  BinK,-If  by 
' '  pewter  this  querist  means  a  miiture  ot  load  he 
has  mixed  with  his  gold,  ha  haa  spoilt  it  tor  further 


it  will  make  it  brittle  and  rs 


to  help  bi 


WoBU»a  Jbwi 


[726B9.1— a.W.B.  BuBines.- The  date  of  No. 
153  a.W.n.  is  ISTfi.  It  was  buUt  at  Wolver- 
hampton. CAUtUflUS. 

[72-589.]- Locomotlvea.—L.  and  N.  W.  R. 
No.  1810  Sefton,  is  one  of  Trevithick's  6ft, 
singloa,  bout  at  Wolvertoo  in  1808,  Cylinder* 
ISio.  and  20in.  originally.  All  of  this  olaas  wera 
enlarged  and  rebuilt  by  Mr.  Ramabottom  in  and 
about  18«8.  No.  2030,  built  in  1871.  from  the 
designs  of  Mr.  Ramsbottom,  at  Crewe:  Diam.  of 
wheels,  oft.  2in.,  cylinders,  Win.  by24in.  O.  W.B., 
No.  163,  built  bvG.  England  and  Co.,  London,  in 
1862.  rebuilt  at  Wolverhampton,  June,  1882.  from 
tbe  designs  of  Ur.  Armstrong,  diam.  ot  driving 


[72580.1  —  Ziooomotlvea.  —  L.  and  N.W.R. 
Sefton  No.  1S40  was  designed  hy  Mr.  Allan 
about  1817,  and  was  originally  named  Pegasus, 
with  7fl.  driving  wheek.  L.  and  N.W.  No.  2030 
is  one  of  RauistSttom'a  six-coupled  goods  engines, 
built  at  Crewe  Works  in  1871 ;  oylindOTs,  17in.  Oiam. 
by  24in.  stroke;  whaola  oft.  2in.  N.E.RNo.  1160. 
Am   sorry   I   can   give   no  particulars.    O.W.R. 


I   engine   was   built  oiigioallr  by 
d  Co.  in  1802.  and  was  rebuilt  at 


No.    153.     TMa   i 

G.  England  and  C 

Wolverhampton  Works  in  1S82.    Her  cj;Iinden  .._  _ 

17ia.  diam.  by  21in.  stroke,  and  driving  wheels 

Oft.  Oin.,  inside.  C.  F.  DElfliT  Mxbshajj,. 

[72590. l—Idi the  CorrlaBe.- The  eaaieat  w»  to 
find  distance  would  be  to  gear  your  wtieels  for  thoaa 
threads,  start  your  carriage  and  measure  on  tbe 
lathe  bed;  wheels  will  be  tor  11; 

Drivers  80,  or  (  20  100  1 

Driven  36    , .   1 3ft   26   J 
tor  3j,  }3;  tor  ji  double  thread,  jg.  CnxT. 

[72o9J.]— Medical  Battarr.— Couple  np  the 
cells  in  five  sets  ot  tour  in  series.  Bring  out  ths 
taiminala  on  to  a  switch-board,  with  tour  plogi  and 
corresponding  biading  screws.  When  all  tbe  plugs 
are  in,  vou  will  get  the  ourrent  from  all  20  ;  whan 
three  plugs  are  in,  from  lii ;  whan  two,  from  12; 
when  one  is  in.  from  8  ;  and  when  all  plugs  are  out, 
from  4  cells  ooly.  Of  course,  you  will  have  to  shift 
the  connecting  wire ;  or  you  can  use  a  alidio^  con- 
tact running  oa  a  epUt  disc.  A  Faiadoio  coil  can 
be  used  with  one,  or  at  moat  two,  calls,  it  thay  an 
titchromatea,  or  four  or  five  if  Leclanch^'s. 

S.  BoiTOire. 

[72591.]— Aquarium  .^Some  yean  ago  I  had 
an  oqnarium  with  }in.  plata-glaaa  ndas  a  few 
inclieB  smaller  than  your  corraspondsnt's.  It  stood 
on  some  rock-work  in  the  garden  (Kant),  and, 
whan  ths  winter  came  on,  I  wrapped  round  tha 
sides  two  or  three  folds  ot  drugget,  leaving  ths  top 
open,  breaking  the  top  ice  every  day.  (Aie  niglA 
there  came  a  very  sharp  frost ;  in  the  mominfl  Z 
could  not  readily  break  the  top  ice,  and,  unwindmg 
the  drugget,  I  found  one  or  two  of  the  Qsh  (carpi 
in  the  centre,  where  there  were  a  few  inches  of 
free  water.  The  others  were  frozen  round  tbe 
sides,  and  the  front  glass  was  split  Bcrosa.  I  then 
removed  the  aquarium  to  a  greenhouse,  where  it 
remaiued  all  the  winter  aafaly.  The  fiah  gndoally 
thawed  out  alt  right.  I  bod,  ot  course,  to  replace 
the  ghisa.     If  the  framing  ot  the  ghisa  ia  metal,  the 

i;lass  is  pretty  aure  to  go  m  a  frost  if  tha  water  be 
eft  in.  B.  HiacoFBT,  Solr. 

lis,  Palmerstone- buildings,  E.G. 
[72597.]- Dynamo.— If  your  castings  are  hard, 
throw  them  sway  ;  it  will  h«  cheaper  in  tbe  long-run. 
If  it  is  only  the  armature  that  is  hard,  get  a  sat  ot 
IJin.  punchinga  for  armature,  and  file  uem  down, 
or  torn  them  up  to  Uin.  Cut  the  shape  ot  your 
carcase  is  simply  awful.  Thenea""'  ~  "*  ' 


No.  22 

silk-covered  wire,  field  magnets,  lib.  of  the  same 
gauge,  cotton-covered.  Connect  up  in  shunt.  Ton 
Siould  certainly  road  my  book  ' '  Tbe  Dynamo  '* 
before  attempting  to  wind  such  a  machine. 

S.    BOTTONS. 

[72398.]-SaUa,  to  Dye.-Boi!  in  water  witk 
oak  bark.  Sk. 

[72698.] -Saila,  to  Dye.- This  is  done  with  the 
liquor  from  a  tan  pit  at  a  leather  manufactory.  If 
possible,  dip  the  aad  ;  if  not,  apply  with  bnuh  ae 
paint  nntil  you  have  the  desired  abode  of  colour- 


is  soluble  in  aloohol,  oils,  and  fats,  also  it 
parts  of  water.  =^- 

[72602.1— Thymol   Disinfectant.  —  "0.  L." 


thymol 

fectant.     For  drains  or  household  putpoaaathe 

high  price  stands  io  the  way,  and  even  in  sargioal 
operationa  this  has  barred  its  general  adoption.    In 


BNGLISH  VOOaUnO  UW  WOBID  Of  BQEBNOB :    No.  1SS« 


iurgicai 


Ic— Thfmal,  t ;  alcohol,  10;  g[;oarme.20  ;  wa,t«r, 
l,000pMt«.  SpenowWoUi' i»:— Thymol,  1 ;  wsnii 
irateT,  1 ,000  put*.  Ai  a  detargeot  aDtiBeptic  foi 
tbs  mouth.  Its  plBUBat  taite  and  mieU  are  pce- 

Flj  mouth. 

[7200-20— Thymol  DUlnfeotftot.-Thymol  i>» 

>t«uoptBna  oontBined  in  ail  of  thjma  (Tbfrnue 
^olgoriii).  It  18,  however,  more  often  obtalnsd 
from  the  oil  of  the  fruit  of  PlycUotia  Ajowan.  It 
haa  an  sromatio  tute,  and  on  odour  of  thTino. 
Applied  to  the  ekin  thjmol  acta  u  a,  caustic,  and 
is  a  powerful  irritaat  to  all  mncouB  Bortaces.  It 
i«  nluble  I  in  800  parts  of  walor,  and  fate  aud  oile 
abaorb  it  freely.  Solations  can  alao  be  made  with 
«tooho1,  ether,  acetic  add,  aud  aome  alkalins  aalti. 
This  drug  ii  botli  antiieptio  and  autiputrefactii 

and  la   lued  in  ooaaequenoe   '  ~ ^ 

dreeatnga.  For  the  sick-roam 
in  warm  water  forms  an  azreoablo  antiseptic  lotion 
Which  may  be  aprinkted  about  the  apartment  or 
Ktomiaed  in  the  oic.  Thymol  baa  bean  larKaly 
used  aJtKKnated  with  vasetme,  ^c,  aa  a  prerentire 
to  the  bites  and  stinin  o(  maay  insfcta. 

J.  West.  t.D.S.,  F.P.S.,  Q. 
[73G04.]-PlaBtar 

benefit  deriTed  from  them  by  a  friend  of 
Waa  troubled  with  spinal  weakneo.  Ha  mado  a 
vary  good  recovery,  snd  told  ma  that  ha  found  the 
plast^  of  Paris  both  abaorbent  and  warm.  He 
novBT  complained  of  any  inconvenianco,  eicopt  the 
natural  Bueanness  of  Srat  wearing  an  uncommon 
appliance,  whioh  soon  wore  nU.  No  coriet  could 
STer  be  nude  to  Qt  ao  exactly,  and  yet  not  oomprea 
or  injure.  S.  Bonosa. 

[72S04.]— Platter  of  Paria  AppUonoes.— Aa 
yon  have  had  no  aiperleaca  with  them,  don't 
attempt  to  make  one  ot  apply  if,  hut  take  your 
friend  to  an  hospital  for  spinal  diseaae,  atid  the 
Cm^eon  in  charge  will  tell  you  it  it  ia  a  case  where 
it  can  be  usefully  employed.  The  piaster  of  Paris 
lacketa  ore  seldom  used  in  spinal  casea,  but,  rather, 
thoas  ot  a  felty  nature,  which  are  fitted  on  soft,  and 
hfttden  Tery  quickly.  During  the  dtting-on  the 
patient  it  mspttided,  chiefly  from  the  head,  receiving 
a  little  iapport  under  the  armpits;  by  this  means 
the  nine  u  straight  at  the  momont  of  application. 
Another  form  in  use  now  ia  Cocking' a  (of  Plymouth) 
patsnt  poro-plaatio  jackets.  They  ore  mode  to 
measure,  and  atrapped  on. 

Plymouth.  B.So. 

[720M.]— PlMtor  of  ParU  Appllancea.— I 
hope  that  "  Z.  A."  haa  not  determined  to  treat  a 
ease  of  spinal  curvature  on  his  own  responsibility ; 
anleaa  he  ia  comueteut  to  discover  whether  the 
disease  of  the  vetebric  ia,  or  ia  not.  still  in  progresa : 
q)iiul  sppUancea,  whether  they  be  of  the  plaster 
laokat  kmd,  of  the  felt  jacket,  or  the  metal  and 
bandage  type,  ore  all  capable  of  increasing  the 
defonnity,  or  preveatiug  tno  spine  from  regaining 
the  erect  posidon,  if  uuakiltuUy  applied  ;  the 
plaater  (or,  as  is  now  used,  the  poro-plaatic  felt, 
jacbeta)  are  applied  under  extension  to  restore  the 
proper  curve  whilat  applying  the  jacket;  this  process 
of  siteniion  requires  specialknowledge,  and  without 
extension,  a  diseased  apine  may  Iw  serioualy 
cramped  by  the  jacket,  and  the  throatoned  deformity 
ooD&rmed.  The  felt  jacket  can  be  removed  for 
purposes  of  deanlinoss,  and  is  in  every  way  prefer- 
able to  the  old  plaster  case,  which  gave  rise  to  much 
•uSering  and  ill  health  ;  but,  let  me  drop  the 
warning  that  ttiia  is  a  department  of  orthopiGdic 
■nifgery  which  needs  great  caution  and  a  full  ei- 
"-"""-      No  untrained  person  should  riak  using 


these  appliai 

Craighoim,  Upper  CUptou,  Oct.  10th. 
[72605.J— Prewure.— It    does  not    matter  how 

the  tnbe  la  bent.  If  filled  with  fluid  imdac  pressure, 

Nt«.  Doe. 

[72007.]— Bmeralda.— The    emerald,   or  beryl. 

oonmsts  of  silica  OU'9,  alnminal9,  gluclna  111,  with 

chromium   oiide  as  colouring  medium.    It  has  a 

(p.gr.  of  2'7,  aud  a  hacdneaa  of  Tj  -S.    It  ia  brittle. 

Su. 

[72607.]— TestInK    Bmeralds.— The    emerald 
Ciyatallisea  in  forms  belooging  to  the  hsxagonal 
■vstem,  and  will  therefore  act  on  palaiisad  Hgbt. 
To  apply  the  teat,  the  gem  must  be  unmouuled. 
DmsoTOA  B.R.L. 

[72007.]  — iBstInK  Emeralds.  —  If  thia  is  a 
"paste'' emerald,  you  can  cut  it  with  a  sharp  Sie: 
but  perhaps  it  ia  a  >'  doublet ' ' — that  is,  it  bos  got  a 
Kale  ot  the  real  atone  back  and  fruct  with  a  falsa 
centre,  and  if  it  is  mounted  in  a  setting,  it  will  be 
rather  difficult  to  tell,  if  yon  cannot  see  the  edgeg. 
WoasxsQ  -Iewelleb. 

[72007.]- Pollahtiiff  Qerman- SUvar  Plate. 
— There  la  no  way  ot  getting  a  polish  on  Qerman 
diver  otherwise  than  by  friction,  and  the  only  way 
ot  applying  such  friction  clfectively  is  by  meana  of 
a  proper  polishing  machine ;  to  do  the  work  by 
manual  nroceB  is  out   of  the   question;    auiJ"    " 

mMtuneMbe-"- *  "■ ' 


w  driren  at  the 


>peed  iri>iUd 


the  oi»t  about  30s.  This  would  give  a  brilliant 
polish  in  about  one  minute  applied  (o  any  particular 
p«rt.  If  ■<  T.  D."  widiei  to  have  further  informa- 
tion aa  to  the  conatructioa  of  tiie  machine.  &a..  I 
shall  be  glad  to  give  it.  O.  G. 

[72607.]— Testing  Emeralda.- Your  jeweller 
muat  have  a  queer  education  in  hia  trade!  He 
waa  probably  not  inclined  to  asaistyou.  It  is  the 
ig  possible  lo  teat  youc  eoierald.    The 


^  ,  _  miatake  .    . 

for  the  other  a^in.  Next  you  con  take  a  Sle,  aud 
try  if  you  can  file  the  atone.  If  you  can,  it  is  pazt*. 
No  stone  that  I  know  ot,  eicapt  some  spedmena  ol 
Bobrowika  garnets,  cornea  up  to  the  intense  green 
ot  a  good  emerald  ;  hut  it  you  wish  to  tjy  further 
ejcpenmenb  get  a  pair  of  medicine  scales,  and  take 
the  apedflc  gravity,  which  is  easily  dona.  An 
emereid'a  will  lie  between  2'G  and  '2'7s.  It  ahoutd 
aoratch  quartz,  and,  by  the  way,  you  may  try  thia 
first  of  all,  it  you  have  a  quartz  cryatal.  as  it  will 
set  the  qneatioii  of  gsnuiasneaa  at  rest  at  once.  I 
have  notmendoned  the  green  cornndiua.  or  Oriental 
emerald,  as  that  is  so  rare  as  to  be  out  of  the 
queation.  One  thing  mora,  your  stone  might  be, 
namely,  a  doublet.  1  have  kou  aome  fine  emerald 
donbleta.  Steep  it  in  clilocoform,  and  it  will  re- 
solve itself  into  ita  eonsdtuent  paiti  if  so.  In  the 
diohroisGope  the  emerald  ahows  two  colours,  a 
yellowieh  and  bluish  green.  But,  briefly,  if  your 
■tone  acratchea  quartz,  and  is  a  rich  grass-green,  it 
is  either  an  emerald  or  green  corundum,  and  the 
chances  ore  about  10,000  to  I  in  favour  ot  the 
former. 

T.  PsBStos  BiTTOBSBr,  Capt.  R.A.,  F.R.A.S. 

[726 

potiab  with  rouge  or  jeweller's  chalk,  using  a  piece 
ot  soft  chamois  leather.  The  acid  liquor  must  be 
awilled  otT  with  water,  and  it  the  plates  have  any- 
thing like  a  planished  surface,  the  emery  need  not 
be  used,  Xltn.  Dob. 

[72')10.]— Llthanodo.— To  Mh.  Bottohk  oe 
Mo.  Fnzaf:RAJ,D. — 1st.  Bacause  it  is  not  oeuerollv 
known,   aud  because   i 


(liketheoldWaltarl.  With  thia  arrangement  itgii 
really  25  volts  per  cell,  or  nearly  double  a,  plain 
-nc  carbon  elemout.  3.  BorrONE. 

[72aU.]— Cooh-y-Bondhn.- That  is  the  correct 
apelling  in  Welsh  ot  the  name  given  to  the  bracken 
dock,  or  June  bug  (Phyllopertha  hordeola),  used 
by  anglers  as  bait.     It  is  commonly  called  "  cockar- 
buody,"    is    about    jin.   in    leugth,    haa  reddish- 
coloured  elytra  and  dark  green  haod  and  thorax, 
con  be  found  in  many  orchards  in  abundance,  aud 
I  should  think  any  owner  of    aa  orchard  would 
low  the  intendiug  angler  to  capture  ns  many  aa  ho 
lUld,  and  would  not  aay  onythmg  if  the  latter  did 
.t  some  of   the  fruit,  provided  he  made  a  good 
"bag"  ot  coch-y-bondhu.  Nu».  Dor. 

2611. J— To   Find    a    Pereon'o   Age.— The 
'  "  "  '     the  simplest  way  ot  Hnding  a 
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a  penon  s  age  t< 


,    the  lourUi   and  the  &tth  tmlun 


t7261i.]-Ouewiint  a  Peraon'a  Ai 
the  person  odd  1  to  hia  age,  multiply  by 
add  his  age,  and  tell  you  the  number, 
you  aul»tract  4,  and  divide  bv  4,  which 
the  age  required.     Thareara  plenty  of  oUu 

[72GU.]  —  Porson'a  Akb.  —  This  ia 
method,  but  the  persons  whose  age  you  requ 
calculate  it  themselves.  Multiply  the  uu 
the  mouth  of  the  Tear  by  2,  add  a,  mute 

Sroduct  by  aQ,  add  their  age,  subtract  fi 
;>r^,  add  1 15,  strike  off  the  first  figure  of  ] 
this  obtained,  you  will  get  your  answer. 

C 

[7281S.]-WIndinK  Armature  of  Tira 

ItiB  well  not  to  eicead  five  layers  as  a  mi 

In  large  machines  two  layers  are  auiEcient,  ii 

ouea  three  to  four.    The    addition  of  mar 

iry  time  the  brash  passes  from  one  collei 
e  farther  from  the  magnetic  tield.    TTii 


72619.] -Marine    Olae.- The  easiest 

ve  the  queation  is  to  try.     Marine  glue  wi 

stand  the  action  at  water  and  many  other  !i 

[72619.]  —  Prodaeln^    Dttrknoia.-r 

apparatus  for    showing   the  intarferenca  ( 

described  iu  moat  books  of  physics— Ga 

^nple.     The  querist  must  onJerstaad  1 

darkness  ia  meant  that  the  beam  of  light,  in 

band  on  the  screen, 


[72019.]- Produolnff  Darkneas.- By 
conclude  you  mean  observing  the  bands  p 
by  interferenoe  ot  light.  To  do  this,  take  a 
lantern,  arrange  it  to  throw  a  parallel  i>e 
^uae  the  light  to  posa  through  a  very  nan 
luch  aa  may  be  made  out  of  tinfoil, 
through  a  taleacope  placed  at  a  distance,  n 
ilit  of  light  will  be  seen  to  be  accoinpanie 
Jitecf  ecence  bands. 


Nei^ly  3,000  parsons  now  find  employ 
the  Kdison  Electric  Works  at  Sehenoctody, 
company  is  so  eitending  ita  plant  that  ms 
will  soon  be  emplojed.  In  the  new  powei 
now  being  built  will  be  l.icated  meoiter  d 
which  will  fumiah  electricity  for  the  minj 
which  ore  to  supplant  the  staam-eagiuea 

TifS  largest  gold  coin  in  circalatian  in  tl 
is  stated  to  be  the  gold  "loot"  of  Aut 
Freuch  colony  in  Eastern  Aaia.  It  is  a  di 
piece  worth  about  £i>o  sterling.  The  next  i 
this  unwieldy  ouin  is  the  Japanese  "  obang. 
woigha  rather  more  than  two  ooncea  and 
about  equal  to  ten  English  loveceigns. 

Obtaining  Prints  to  Scale  at  the  Or 
Survey  OtBcs.— Capt.  C.  E.  Haynes,  B.I 
that  the  large-scale  maps  of  the  Urdnani> 
am  printad  on  double  elephant  machii 
drawing  paper,  the  expansion  ot  which, 
humidity,  is  greatest  in  its  length.  Bainj 
paper,  it  is  neoesaary  to  print  from  the  ziat 
damp  ihaela,  which  contract  on  drying,  i 
chiefly  ;  consoqaantly.  the  form  on  the  pUt 
have  a  similar  elongation.  The  negative 
true  to  scale,  and  a  photographic  transfer  p 

elephant  thin  paper,  which  likewise  has  its 
expansion  in  length.  Previous  to  transfer 
the  transfer  is  damped  until  it  has  expaui 
certain  convenient  length — in  p^ctice. 
quoiter  ot  an  inch  beyond  ita  correct  s 
quickly  passed  through  the  zincographic  pr 
avraping  acdon  ol  the  press  increaaea  the  1< 
the  Iransler  by  a  slight  variaWe  amount,  w 
be  determiuail  by  experimant.  The  prin 
ins  a  stock  of  pipbr  for  printing  that  1 


damped  it. 


a  degree  of  expansio 
[raci  on  ntymg  to  the  correct  «(»lo.  in  in 
damping  deportment  a  Btock  of  printing 
kept  sorted  in  various  degreea  ot  expaimo 
the  variable  sizes  of  form  on  thaiinc  plates. 
sheet  of  paper  used  for  printing  ia  meoanre 
being  dainped,  after  b^iiig  damped,  and  agi 
being  printed.  Prints  with  over  ,>:.,  or  -IS  i 
of  error  in  scale  are  canceUod.  It  ia  found 
elasticity  ot  paper— i.e.,  ita  capability  ot  p 
*'  I  original  form  on  drying  after  being  dam 
indson  its  maturity,  and  that  the  mitu 
eet  depends  on  its  age,  and  to  a  certain  e 


BNOtfflH,  MEOHMnC  kSH  WOItLD  0?  SOnSNOB:  Wo.  T3S*. 


NANSWERED   QUERIES. 


•tin  mM lick  otrlUUtl,  ami  K. ,. 

Pspo^mUng,  p.  Eta. 
Biagv  Joint,  SS), 
L.  ud  S.B.  Loco*.,  6W. 
Wwthn  PaiNutlng,  $«). 
CuttJDg  Tloae-piper,  &30. 

QoaUUuid  Mjle  Indme.  fi20' 


la,  p.  41. 


[rwas.]— Water  Eeynlfttor.-BeioeiBQffewifnii 
Tnter-pfpes  bursting  durmg  ttp  night  owing  to  tho  gm 

TOOT  nuden  Undlf  iDfoim  ma  If  the)-  kHDv  of  lui 
rvgtdAtor  that  eux  be  itttafbed  to  the  pipes,  so  u  to  pn 
Tent  this  great  atrmin  T— ^LlAsoow. 

..-■%.—  . 

^or  Ift  ftrike  thu  ^rotmd  T 

17  reftdcF  kiodl}' 

pattfm  Tor  ^p  Uthft-biid  HuitabU  for  fiin.  or  Ain.  oenl 

(nlculBtcd  for  atrang  woik  I    The  >bmi  ol  the  bed  m 

br  CB)M  W6b«  to  iD« 


IculBtcd  for  atrang  woikl 

bonded  togfitber  m  the  eoAing  by  emu 
n^ity.  An  evly  r^ly  mil  obuge-  I  hi 
back  DumberH  I  poneaMi  but  can  abtKia  do 


men  I  poneaMi  bul 

|— Lathe  Out  Band.— 


<mms. 

R&]— Compound  Distillers. —I  ahoold  be  gl&d 


reqiiHi  for  a  diitOler 
t  a  (abac  juid  I  thjAt  of 
HltaB  pnipOHs  l~B.  L 
ML)-^OUlkrd's    Osfbonic-Acld  Son.— Cka 


thn  cooling  aui- 
ti^a  i  —  tomperatu"  ~' 
wmter  ouUide  of  the 


u;but 


it  Hfe,   noinlesx.  ud  free  .... 
■  IB  hanflling  md  puuilpuUtiiig.— JjT  Bll. 
ni.]— Blue  Fipsolay.— Whit  kind  of  blue   : 
■oriBlouTuig pipecUy  •qQanal—Oiiaeiiiia. 
MLj— TruncarwitbOAa-EDKliie.— Willu 
K  kmdlr  kdria  u  b>  tb«  probiible  i>dkbm  of  he  et 
MBt!    luDuixiDDito  try  br  the  eonBtTDctionot 
■H  ear  to  b«  (npetled  by  »g»»H3)gioe  1    Hitherto 
■AiaUale  to  thu  nbeme  bu  E«d  tie  ponderoui  fly- 
i  bdkiHiubls  to  gu^nginei.    Thii  I  piopoee  -- 
>  tifflA  oDdei  the  ear  bottom,  Iring  flat  ilrmlar  to  t 
iBwhcel  of  >  mtcb,  vhllel  would  itanup  Bofflmi 
InHd  eu  in  sylindiri  uadciiieath  the  an  anta. 


■H.)~Braslaff  Iron.-WiIl  an)' 
lUi  npczieoce  in  bniing  sbnt  i 


reader  pIflAAe 


nd  !-Gui  Scuraii. 

n.)— Xlaotrio  Boat— To  Ma.  B<)tto!;i.-I  bun 
^  vsMdOK  inb.  ToL,  *nd  meiuDting  af t.  tin.  Ions 
LVide  ^  tbe  middl*}  and  «jio.  deep,  whioh  I  ui 
M  «(  difvlM  tn  slectikitT.  The  apiec  (dt  Ui< 
rmuiuu  4J&I.  loaa— Le.,  looking  fnnn  the  bowa  tc 
la^utd  <Nn.  hniad,  and  tibi,  bigb.  The  battt^F 
Ji  dinded  into  rix  piutituBu,  auh  putitioD  or  tell 
■bv  Mn.  long  by  Hm.  bnwl  by  Mio.  in  heiglit. 
I  Ba  Blade  of  mwd,  oualad  over  with  aome  i    ' 


■»  all  I  III.  fl-elB.  bnc  ami  Un.  la  dii 
■  arims  bam  a  «ic-irii«d  m  the  .^m^.  „  ,v 
I*  ta  bar  srmake  >  mMi  wUeh  would  St  the  inuce 
Us  lor  it,  aad  whiah  at  the  aame  time  would  be 
fBIcuDD^  to  move  th»  boat  along  1    If  ao.  itduIU 


■rO-Slleop-DIp.— Will  nay  reader  inf< 
va  twdpc  for  a'n4D-poiaanuuaahe«p-dipT— J 
fct-Bleotrto  Sl^nallinw  tamp.  —  What 
•e  the  bait  kind  u[  electnc  limp  taa  secondiuy 
5  and  the  way  to  oonatruct  the  aame  tor  using  in 
Hsuy  boD's^pye  ano;  ligsulling  lamp,  aay.  tor 
fmp  to  a  diatauce  of  eerea  milivT— thealgtiali  tdbe 
kDOfh  a  telewotie.^LiiiEUauT. 
•J—PaiatlnK  Z>aiitem-8Udss.--VlIl 
id&  gin  me  a  f^w  hinta  how  to  punt  Isnteni' 
«  edoDra  I  I  hare  tned  akelcUlng  little  piotiires 
bn  ink  on  glaaa.  but  get  the  onuineg  thick  and 
L  An  apecul  broaha  and  ootoan  uaed  I  Ii  the 
■^Hed  m  any  way,  fts.  I— jAnttti. 
B.}  —  Iiooonotlva  Baoomlng  SUabled 
MjUlwkf .-.Oui  ur  nada  tell  me  what  (n  do 
dahreaimgl    What 


■■I  Oeiuianand  Itallnn Irf>ooIDotlve■.— 
l•■rni■derklndly  gjre  me  aketch  and  partjoularg 
1^  iBeas.  m  the  Aliaee-Lonaine  and  Adriatic  Rra. 

K.I-«.B.Ry.  X.O0OS.— Woold  "St.  Aubyn  "  or 
■Awn  biadlj  gin,  ma  a  tew  leading  dimennona  of 
i^wMrlnn  bat  week!  A  tough  aketch  of  lank 
kliiaa.  of  aboTBiBilwaywoDldobllge.— A.  P. 
ly-TsOg  and  Splnuinff  Metal. -Will  r,nme 
rbmat  ten  us  U  t^  au  be  mad.  into  any  .hspe 
ai,  whsa  It  I*  donel  Al»  how  ahoald  I  fli  a 
^Ji  tt  nma  la  the  Uthe  lo  »pia  it  into  ahupe  1- 


[ri«39. 1— Broke  upon  the  L.    and 
[j.  and  K.W,  last  week  turned  oat  f— 
lumber  of  Qdh-tmckB,  horse^boxear  ai 
Itttid  with  a  new  Drrugement  of  vaei 
L  large  ilouble-platun  vamuin  cylindf 


Wolrejton  a 
-  --rriage-biuka 
im  bm^e.  baying 


[TM«.)-Midland  STiirlnes-1913,  1976- -Will 


iirlnes-19 


work  on  the  Uidlaod  line  1 - 


[72iHS,],-8tomata.-CanaByof  ^onr  readera  inform 
me  what  ia  tlie  becrt  method  of  lemoriog  the  epidermia  of 

apeclmcDS  uiee  and  clean  for  mounting.^ La v^ar. 

flaws.}  —  Angular     Uaaauienient     of    tho 
Flaneta.-WiU  ;-P.lt.A.B."  be  m  kind  aa  to  cell  me 


.    Can  C.  F.  D.  Manhall  tell  d 


1  Oma,  BrinloD  t 

[Tsaso.J-Pianoforte  Kara.  OolonrinK.— I  have  a 
liano  wllh  eelluloid  knya.  and  aome  of  them  are  turainf 
Could  aome  readiir  inform  tne  wh^ 


■a  them  lo  Qall 

t  Undly 
powerfdl 

.    A  diagram  will  oblige. 


may  be   the 

[TK51.]-aas  Blowpipe.— Will  any  mder  Undly 
gire  ma  ioBtrucdooB  for  maiiaf  a  gaa  blowpipe,  powerfdl 
enough  to  braie  a  ping  in  a  S-19in.  or  [in.  tube  1    The 

[TSKt.l  — Prohlem.  — I  attend  a  aeiniee  olaaa  la 
raetallnigfo  chemlitTy  where  then  an  18  atDdenta,  miadf 
taclndal.  We  are  seated  OD  B  benchea.  each  of  whlsb 
holda  6.  Each  atndeot  takea  whatorer  aaat  he  plaaina  at 
Baoh  loctum.  "What  are  the  chanee^  againat  the  oceurrenoa 
ot  Sndlllg  DV*elf  (Bated  between  two  panieular  rtudenta 
ODthaaame  benohl    The  condition  Chat  tho  thrneotu* 

'  ,bls  than  if  all  the  IS 
-VamiosuaiiT. 


[TMBS.]  — Propelling    Boat. - 

obliged  it  »mo  re«e -"     •' 

IMt.  long  hy  *fl.  f 


aniiuua  to  tly  > 


-  I  bare  been 


I  ahould  be  mock 

.  ..  —      _"  would  infonn  ma 

t  the  H.P.  required  to  propel  a  boat 
1.  beam,  carrying  a  load  of  4owt., 
cm  q  •uuuiperhoorl- AjrxiOfB. 

1-DlSraatlon  Qratlnn.  —  I 
reot.TiaiiM  apestraaacu,  and  aJan  a 

.  -  dlEisctiDa  giatiag,  altfaer  plaiH  or  eoa* 

aa  to  aToid  the  eontiaation  of  the  Ina  n&uglbli 
raya  and  the  abaoiption  ol  tba  Tlolat,  mr  three  pHanU 
bong  heayy  flint  ^aaa.  Can  any  reader  Infona  me  whoa 
to  obtain  a  grating  and  ttwpiabablesrioe,  at  whsOartt 
would  he  wnlbla  to  role  one  wi^  a  diridiog  engine 
aa  ianaedlorfiaduatuigthermometeTtobca.  T^ 

ju  on  the  aUrer  aalta  aa  to  n  _ 

hloh  ia  a  aouroe  of  gnat  Inconienieoce. 


■geng^B,  i 


tuicalwotk-yii.,  S3,DD0mile>.  E 
.-Ton  Uoooa. 


■'e.B!,AX" 
ubjoot.-"'  " 
;T2nil,]-To  Ur.  Bottona.-rl  wish  to  malii 
ynamo,  Mondteater  type,  compound  wound,  ■ 
immme  laminated  armntiire.    Wilt  you  kindly  giye 


ring?    AIw 


[7SM*.)— Engine  Q 


.  atioke.    Will  I 


hine  to  light  w  E.S.  II 
ie  willgivi',  and  numbi 

ny  reader  kinflly  give 


[7aeis.}-0haTsli]«  Primary  Battery.— I 
vnall  liatt«rT  wbieb  i  wiah  to  charge  up.  There  ar 
Q.aaajaia,  ^umbuldinghalf'plnt  ammged  in  aqoarf 
with  arran^enient  for  liftlngChe  glaawa  up  toeli<] 

lion  Co  Ghikr}(e  with,  and   what  volt  lamp  ehould  I 


Dutea,  aud  then  gradually  di 


[I2817.I  —  Elootrioal    ResUtanoe.  - 


ndlyBh 


igl-Moi. 


[T2SlS.l-ATlea  and  Libra  -Would  "  F.B.A.B."  be 
.  kind  •L,  to  tell  me  how  our  globe  can  be  unilluminaled 
heoaboFo  thehDriion,aa  abated  by  Keith  on  the  globes 
[problem  ^1)  1    Idxedmy  timstrialglobe  to  thepoailion 

11364.9.]  —  L.  and  B.W.  Tank  Locos  -  Many 
lanka  to  C.  F.  Dendy  Manhall  fur  bu  aketeh.  but  Chers 
■       -  - '  npiy  which  I  hope  he  mil  not  mind 


[n  hie  all 


iraherod  41 


wheals  aame  aa 

lutdC.  F.Dendy 
f  them  all )  sia 
Portsmouth  line 


and  aUo  aide  platn  of  HB  large  I 
aawMS  iannin{[  the  day  aft«,  so  en 


'pSaitioS  I-KiaLi"" 


ticulaieofoolour,  ftc.  T    Ataoiatha 


[Ma»T.]-8.W.B,  Tank  Enatnss.-Wdl  aome  one 
kindly  eend  skrtch  and  paitienlua  of  the  Dew  trailing 
bwle  tasks  on  thii  line,  No>.  UT— ISO,  built  at  Nine  Elms 
thbyeail    How  many  of  tbem  are  there  I-Ciucibdb. 

[7aa68.1— Blectrlo  Oaa-LlBhter.-Csn  any  reader 


give  short  sparks. 
All  contauta  are 
ramubcd  round  tl 


STQ  some  that  will  roidily 
ing  enough  to  unite  gas. 
nd  aectora  insnlsl^  and 
lould  the  plates  and  aeotota 


oiiohed  I— Eili 

[TteSP  1-SIlde-Bula. 

lighten  me  [1)  as  to  the  worjiingoi  ma  two  rowsoingnrvs 

ofdiuajy  oarpentet'a  alida  nile  (Eabraie'a) ;  (V)  the  two 

fl^uiej  on  the  pxtrome  edge,  with  altnpie  wotkmgs  to 
iUiutmle  I  May  odd,  am  able  to  work  certain  calculationa 
by  mesne  of  A,  B.  C,  and  D  linta.—AmuiaTici. 

[rMSO.l— DynBwno.— Will  Mr.  Bottone  Mndly  infotm 
me  it  the  fallowing  In  right  for  a  djTianio  giyinn  M 
ampjreeatra  vnlta)  F.M.'i  Wlb,  No,  IH  RW.G.,  arma- 
ture euyda.  No.  10  B.W.O.    The  dynamo  to  be  Mancheator 


irsaua  at  once  I  Crookei,  in  hii  leeture  before  Koyal 
ntion  hi  April,  1ST9.  speali  of  the  difficult*  of  ahow- 
KporimentB  not  Tlaible  mon  than  3tft.  off.  and  yet 

,  leetDiea  with  the  aame  eipeiin>*Dta  ban  alnes  been 

gifen  to  large  audiences     Oookea  atao  attrlbnle*  asy 

sueuH  In  ahowing  them  at  a  dlatane-  *-  ""   *■— ^- 

woodt'a  tans  eoil;  but  I  thought  thai 

quite  anffldent,  and  would  thenfore  b 

large  one.    Will  nomeoae  kindly  help  i 

and  give  me  any  hints  as  to  the  ancceaef 


uder^and, 
kgement  of 


[JMSJ.J— DyTiamo.— I  havt 
email  dynamu.  The  space 
magnet.  i.3iin.^hi^!-  ^' -l^rZ. 


Kot  a  set  of  (oitlon  foe 
pattnn.    Will  Mr.AllK^ 


I  aeld-migaels.  and  (that  current  ahall  I  getinrolta 
np*res  !-Lso. 
[Tassil -Nitrate  of  Soda  Battery.-Can  I  maliB 
a  nitmte  of  auda  battery,  with  all  particulan  for  working 
imeI'Lao. 

[Tseni.]  -  Neatafoot  Oil.-'WiU  "Jadi  of  AU 
"radoi*'  kindly  inform  me  his  method  of  ohiaining 
be  above,  ao  that  it  ia  entinly  free  from  bcdiniuot  and 

JraMS.]— Bope  and  Dmm.— will  aome  kind  reador 
pme  in  the  following  :.-8uppoBin^  I  had  ast^el  wiiv 

Diall  drniu  lUin.  diameter,  and  1  want  that  rupe  to  wind 
lie  BOOft  o'f  rope  on  1— CoLtiaa. 

fiSee*.] -South  Eastern  Engtnoa.—What  baa 
«ome  of  the  South  Ea-tem  engines  jjimilar  to  the 
letnipiiUtan)  with  ouUide  cylinders  I  When  Che  B.K. 
..nt  ran  truina  on  tlie   UvN.By.  (abuut  11  jKira  ago], 
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[near.]  —Ohaxging    Accnmalati 
Bormn.— I  aan  charge  of  ■  dynamo  v 
ehiRfiie  n  Bwdl-Tarker  arcuinuMInn  for  hoiue  liicl 
^-  '-^ .J.  —  i,  ,1 mgjn,  otuSl 


^- "l 

to  na  tho  nuchma  After  thv  oeUfl  w  phKF)^ 


ia,  owing  to  ilov  m 

o,  ana  tSm  preTBnta  1 _-  — ,., 

iag  tiMmaalvfla  in  dnWug  enguifl.  Then  ia  bIaq  an 
BjnmrtCT  aad  Tolt-anater.— A.  P.  Bwntos. 

r7W68.]— Armourer.— 'Win  miiiB  kind  reader  glTB 
tim  trifanoAtioa  af  regards  tbe  datiea  of  an  armoarer  in 
the  Koyal  Navy !— i(  ther  a»  required  to  work  in  the 
rigttiag  or  go  aloft,  or  do  uicy  iroik  at  their  ttsdaa  onH]'  I 

[TWR90— G^BiSBiier  Battery-— M»^e  up,  I  belie™, 
of  rino  Difde  and  gyp>nin  moistened  wilfi  soluttoo  o( 
chloride  of  linf.  Woufd  Mr.  BottcmegrHiiiiomiTespoBd- 
ent  rloa*  Ml  me  in  Hint  propottions  theto  mo  miisd  t 
Pmfiier,  if  it  it  material  wfipthcr  the  ponttvc  elcmant  in 

•heetidno;  the  whole  being  tesled  with  mieltiri  roein.— 
A.B, 

[TSSTO.T-InoandMoentLainpa.-waittr.  Bottone 
liindtT  eipUla  what  is  (he  adntnla^  and  disadvantage 
of  haTin?  a  lamp  of  low  volts^  orer  one  with  high  <ralt- 
■as  1  3Br,  for  inrtanoe,  I  haye  a  Bc.p.  lamp  of  8  toIIb.  n 
that  I  can  light  it  by  meana  of  4  eeik  of  S  volts  Hch 
(tbeonCieaUyT,  and  aQorh^r  5cpH  lamp  of  16  Tolti  that 
Teqnirea  6  oelU  of  2  rolta  eaoh.— Ai.ltt^d. 

ITXtn.l— Boiler.— I  am  about  making  a  new  boiler 
(oTDylft.  yacht,  wfaleh  baa  a  pair  of  ]in.  br  iHn.  glide 
TBlte  qrlindeo.  I  wiih  to  know  gnnge  of  metal  (biBH), 
and  it  «fa  at  working  bimuh  u  tub.  satmra  Inch.  It 
b  to  ba  llfB.  lou,  by  An.  vida,  tr  Tin.  deep,  flat  top  and 
«lda,tatr<HiDdal  at  bottom,  wUii  wHI  At  boat  without 
any  (artber  OxIm.  Rnboa  will  be  made  to  go  throngh 
^nim^h^loBr- "-    "-^ '-^  — ■— 


Tli«l. 


onnd  for , 

,y  to  mako  a  bi 
.m.  wooidd 

-ausE 

Idly  del 


T    I  thought  a  itay  t 


crheateiT    A  aketch  of  n 


, _ le  would  greatly 

oblige.— AJii. 

[71173.']  — Pomp The  toro»i>unp  I  have  don  not  act 

at  all  nen  hollar  la  nndflr  itom.  It  aeemi  to  me  to 
Hbow  Ike  water  bask,  although  tha  yalyea  are  conial 
ahaptkandwdl  ■lonBdin.all  of  tnaB.KilidpliuigecB'U' 
dia- by  1^  itioke.  "What i* flUa eauMd tw  1  IfancTthe 
moDPD  yalye  floati  being  BnalL  about  lib.  dia.  1  have 
tried  Ike  auotiDO  from  lide  of  boat,  aa  wellaa  from  bottom. 
Can  balls  be  nworamended  I  Any  hint  or  advice  will  he 
eitHmed.— BiLLT  Hoou. 

Proper  Uotlon  of  tbe  Stars.— Would 

'   kindly  eay  if  thOB  la  an  accepted  thdory 

girmg  OTO^  to  the  proper  motion  p[  theitanf    Alaoia 

of  sc^biiury,  ■a]',  ZetaUisffi!— W.  J.Pii,-iiE. 

I74OTB.J-66  Pi«olum.-Can  anjcmo  givf  mo  thepre- 
■ent  magnitade  of  the  eompanion  to  thii  star  T  1  see  it 
with  00  on  Ljin.    Doea  this  Hhow  good  eyesight,  or  lA  the 


"P.H.Ale.' 


[Tisra.]— To  Kr.  Allaoi)  or  Ut.   Bottone.  — 
__..  ,  __.  _„_.__. , w»tsr-molor  ntlached 

nnlaior  (or  two  good 

the  cheapoet  way  in 

Lone,  or  oould  it  be  domj  by  hiuid  inacbiaB 

7.1— Force.— In  trannuittingfonxtbraagh 

jed  in  a  ehort  bent  tube,  do«  Ih  -  — — 

the  tube  bodily  in  any  directii 


f^Duid  I  get , 

to  ItD.  pwe  (ordinary  wat 

iStTr  V  to,  kta^°Sri 


direction  I- W.  B. 


£  prBtture  te 


[7!e».]-To  Kr.  Bottone.-!  Willi 


of  the 

led    in    your  book 

I  on  Dot 


kiww  «bat  lotin  to  gin  tt 

baoktoaafanBarqiiaiun,  an  tbati  know  the  ■mount  of 
wire  to  wind  on.  but  I  oould  not  undentand  the  diagram 
for  the  eleedo-ouoets  at  all.  Plena  glra  sketch  and 
mAj-k  the  different  diameter?,  io  that  I  cannot  mistake. — 

PuiiUD. 

[rE68Ch.  I— Blectro-Motor,  WfohkM  Iron  for.— 
To  Ila,  BoTTDVi,— With  refeieoce  to  youi  reply  to  queiy 
No.  IMIS,  suppoeing  two  careaaea  to  be  obtained  exactly 
aUke  H  to  duneuiooa,  weight,  it.,  bat  aw  made  of  bait 
wmoditiraDaadthe  otktTofocdlnaiycutfiaiii  and  both 
womid  with  the  lame  aoMant  of  wirv,  voold  tha  wtongbt 
Iron  motor  give  Ita  (nil  powv  with  40  per  oent,  leea  watta 
tban  the  cut  iron  one  T  If  noL  what  would  be  about  ttae 
difference  in  the  number  of  wacta  I  A  little  information 
OD  thJa  point  will  gnatlr  oblige.— A  lixaumo, 

[T»681.1-DyDamo.— Hnvianmadeasmall  Manohsaler 

eopper  wire  in  ?U  scctioo^,  and  the  Utter  wound  with  fi^lt>- 
eaofi  of  the  same  wire,  and  when  nm  at  2.9i)0  revoTntiDiis 

AadBiiKOlcd  to  g 

bel-K.  N.  A. 

ITWM.]-The  Polygon  o»178id0B.-To"E.LQ," 
—I  have  lately  been  tiylng  to  draw  this  polygon  by  a 
graphio  mMhod  '—-'-^ '-  ■ '"■" 

i  S'l*^""'* 
and  And  diat  (if  my  flgurea  ar« 
for  2  iln.  -^  would  make  the 
iutaBd  of  about  S°  ITJ'  a*  it  ilwtild  be^  ~  Batptm^^otM 


iderably  too  abort.  I  have 
ucordingto  your  fonnula. 
e  corrBLi)  jour  expression 


slight  typographical  error  (besidea  that  corrected ' 

1  Have  tried  eeveral  gueeiice  at   the  correot  ex. 

without  euecesB,  and  should,  therefute,  he  greatly  obllgsd 
if  yon  couid  tsU  me  where  Che  miitslw  ia.  u  I  cannot  dle- 
covcr  any  in  my  BguKb.  I  mal£e  'i  =  I'Mlfl,  b  =  2'270fi, 
and  c  =  'Sua.  takiog  ./t7  =  t'lisis.  (For  my  gtaphit 
./I7,  I  took  the  hyiiotheuuiie  of  a  right-anoJKl  OianglE 
havtugoae  of  the  sidee  four  timw  the  other  dr^  as  loaq- 
fee?  Ido  not  quite  aee  why  ^3  a  required  as  you  dlreet.) 

[TMSS.]- Bleotrio    Motor.— What   proportit 


tarred.    Itla  Intended 

oaodeseoDt  ntaliu.    Full  tntticulan  with 
ponible,   will    greatly 


The   information    hai 


in  brass  or  tinned 


[TW9l.:-OonanotIvity  of  Wire. 

tartieulare  of  the  ruistanc-  ''  --■ 

rou  wire.    Are  they  given  i 

[TaSM.l— Tew.— Whit  is  the  value  per  oo&ie  foot  of 
oqoire*  for  furniture,  oeiota    luid  after  oolting  upt- 


Kli    How 


f  st«l  is 


AirSWEKB  TO   COSKESPOSSESTS. 

*,*  All  unHHiuiiealiaiu  ilimtld  U  tMHti4i  Is  Iki  loliai 
>/AiEiauiHKiaBuia,S99,  Anud,  W.O. 

RXHXB  TO  OOKBESPONDKNTS. 

1.  Writaoncneaideof  thepaperonly,  aodput  drawing 
[oi  illDitratiDna  on  aepante  pieces  of  vpa.  S.  Put  tltler 
ia  queries,  and  when  anawaring  querlca  pot  the  numben 
u  well  aa  tha  titles  of  the  onmei  to  which  the  npUaL 
ref  et.  1.  No  otui>«  la  Dud*  tot  lni«tlng  latt«,  qoDiea, 
n  repliea.  *.  LotEan  or  qneriai  aaking  for  addieiiM  of 
manafaotnnn  or  ooiteipnideiila,  at  where  tooU  or  othn 
■rtlelefl  ean  be  purohaaed,  or  repliea  giving  i  <-■---- 
Uoo,  oannot  be  taiartad  exeept  at  adrarliiwi 
-    —  -  -iking  fc -^  -• "- 


AttenUoa  la  Mpedally  drawn  to  Hint  No.  *.  Tb» 
•paaa  davotsd  to  letten,  queries,  and  lapUea  ia  maaat  for 
taegHiBralgood,andit  lanot  fair  to  oeeupy  it  witii  qne^ 
tlau  rach  u  an  Indicated  above,  wUch  are  only  of  Indi- 
_i — I.-. L  — > —1.1.1.  II — ..I — u — Hitifnth( 

_______ srar 


•elvea,  lead  to  repUei  w 


f  aiauing,  Ui^  il 


Tbefol  .    -^ 
to  WedaeH 


H.  W,  Boaivin.-T.  W.  Mcaelknd.— Jay.-H.  0. 
IjiBdoo  Jjithc  Co.— E,  J.  L.— E.  A.  B.— K,  aang. 
UuctM.-J.  a.  n.- Boiler. -John  Dormer. -A-  B.  T. 
Worklog  Jeweller — B.  K  Peal.— Douglas  Leitoh. 
F,  O,  mihktt.~Jaek  of  All  Trades.— Oeorgli 
— L.  L.  W.— Aseoc.  N.  8. 

( We  have  not  yet  reosivetl  any  (nrthf 


■W.  8. 


and  thcrefon 


an^han-S 


I  dependfl  on  thf 

™  iift'ELicraio.  (Ton  ran  um  a  cfril  with  a  batteij 
for  the  punKise ;  but  the  "Qgure"  must  be  insulated, 
and  so  must  the  "penons''  who  an  to  receive  the 
shock.  Tbey  stUid  on  a  eoneenled  metal  pUte,  and 
eoraplete  the  circuit  when  they  shake  halidB.  Ton  had 
better  consalt  some  eleotridan.  who  will  lee  that  then 
la  DO  risk  of  the  ihooki  being  too  itiotir :  but  tbe  prln- 
ei^ee  an  given  la  tbe  textbooks  and  in  the  hack 
tolumea.)- iHQmaai.  (Yon  most  pleaie  ymnelf.  If 
yon  have  motive  power  anllabla  the  dynamo  will  be 
dhaeper  than  a  battery,  espeoIaUy  if  the  dynamo  is  run 
by  waala  power  and  employed  to  chaige  an  accumulator 
during  the  daytime  for  use  at  niBhl.  Electric  light 
from  a  primary  baltatr  is  rather  expensive;  but  see 
nunvniiilHJnthe  M  half-doien  or  lo  vglnmss.)— 


uiT.    (The 

,JB  it  hs*  bei _„ — , 

you  can  easily  aiceititln  by  applying  to  the  E&cise 
!Qr  in  yonr  dixtnct,  orby  nfemng  to33andS4Yict. 
a.  el,  seetion  T.  We  think  a  lloanaa  la  net  raqnired 
when  used  oaiy  in  a  houae  or  the  euridlage  thereof.) — 
Tdotrkiiii.  jPrecitiilated  chalk,  sold  by  all  druggists, 
is  4  simple  and  good  dentrtlloe ;  chan  lal  of  aivca  not 


the  FXC. 
-    ■delphi^ 


I  can  be  obtained  from  the  Oalendon  a 

I  grantlog  the  degree,  and  na  t 

the  aeacetar;  of  the  Inatitab 


m,  last  week,  or  apply  to  the  Becretary 
-01  loe  i^Dcmjujii  Society,  BarlingloD  House,  London, 
W,)— D.  B.  (Et  can  be  done  wiUi  the  aandbUat,  pio- 
tectJDg  the  other  parts  of  the  glasa  with  a  steool,  or 
with  a  little  emery  wheel  ranuliw  in  tbe  lathe.  Bevenl 
methods  have  been  de«ribed  m  back  yolumes.)- A. 
"EAi^TOATa.  (As  a  rule  American  paperaof  the  kind  are 
-not  sold  by  single  copies  in  this  oountry,  but  are  sent  to 
thiMe  whofiubscribe  Tor  ayou  or  a  quarter. according 
to  the  terms  of  the  publia&er.    You  ean  try  the  Intat- 


lane,  KC. ;  they  may  have  RMoimea  aofile 
a.W.  Pimast.!.  f A  pecnllar  "  mannaL' 
the  stamps  demanded  by  tlieratcnt  Office  ia; 
tion,  £3  OB  aling  the  complete  spmlfleatioa 
for  tour  yean ;  then  £M,  for  what  ia  leEtoad 
which  canin  tbe  patent  over  aeren  ysa, 
£100,  which  carries  it  to  the  tonrteai  real 
lost  two  itenu  maj' be  paid  in  anmiat  ana 
And  the  amonnla  set  ant  in  milaka'4  Aim 
of  9lamp«.  CsODDt  answer  the  other  qat 
to  say  that  yon  must  distlnctJy  apeclK-  ^i 
as  the  Inveotion.  If  yon  havcanyMiing 
you  would  act  wiMly  by  going  to  an  age 
work  for  you-] — Nsw  Ksadrii.  (Bcaieels 
you.    It  is  only  neoeosory  to  put  in  the  re 

What  tempentun  do  you  require!     8e< 

an  expensive  way  of  heating  a   gieeubo 

^'genenUpnrpoecs,"  wecanpoeaiblyaiLawffT 

indoor  work,  try  the  chromic  add  cell.  Pie 
has  been  said  so  many  timc«  in  bid  □< 
CuippBi-L.  (The  only  way  is  to  apply  for  i 
tion  :  but  if  you  bare  not  bad  any  exp 
engines  and  t^oilers,  there  ar^  few  who  will  a 
yon.J— J.  P.  (Names  have  nothing  to  do  w 
can  he  changed  as  often  as  people  like ;  bat 
C,  hia  flnt  wife  B  being  still  alive,  he  oomm 
— Famir.  (Butter  la  made  by  ehnming  crs 

— ,1  — ■_ ■- -"t  bj  whipping  op  e 

ks  IS  mada  by  oniah 


fork.    S.  Blackberry  w. 
and  nrafarably  boiling  \ 
I  gallon  to  310.  < 


the  liquor  with  aogar;  ferment  with  i 
spitittokaeplt.)-I)asFiia.  [Thebestcu 
is  a  strict  bnad-and-fruit  diet  and  acr 


)  from  aleohoUo  drinks  and  t*. 
Id  ten  ounces  of  brown  bread  and  half  apo 
fruit  tbres  times  a  day,  or  soma  stewed  i 
No  drink  at  aU  is  needed  with  this  diet,  bu.' 
of  milk  mov  be  taken  it  needed,  and  two  or 
of  any  nnts  in  seaaon.  Tobacco  nuil  b 
Whatever  other  good  or  harm  tobacco  doea, 
after  a  careful  observation  extending  Uu 

disBBse  impassible.)— ,T.  Wans.      (Each  ol 
bearing,  and  there  the  matter  must  rest.) 


Mr.    Win.    Qui 


'\f-    celebrated 


mieationa  for   this  departmei 
J    Fiiaoi   KnoUaide,  Yawl.  1 


m 

li 

l" 

m 

m 

i 

IP 

1 

I 

1^ 

■ 

^ 

i 

A'.'f; 

1 

i 

mUa  (0  ptay  and  mate  Inti 


NOTioaa  TO  coEEKSPONoair 

CoiBxrr  solutions  to  1K2  by  W.  Bangstt 
KislTuck,  tf.  L.  Martin,  H.  Fdloira,  A.  Ft 
D.  Uaekay.  U.  Kelly  (exeeUent  for  each  a  i 
Uiene,  W.  Qleave,  J.  H,  Eastwood,  C.  P.  P., 
W.  Jay,  T.  H.  BillmgUin,  A.  A..  O.  W.  S 
F.  Moon,  J.  B.,  and  Fr.  Fernando;  to  l* 
--  -  ■■  -  H.  Billington,  J.  B.,  O.W 
Knight,  Donald  Uadcay, 


Eyan,  M.  Kelly,  T.  B 
Yf.  Joy,  White  Ki 
Lamb^t,  link,  and  J 


txcafec 


roecived  with  thanks  ftom  Q- 
e  done  by  O- 
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nCUnPHCnfES:    THEIB    C0N8TEVC- 
"'      rtva   AND    FITTINQ.-IX. 

By  P.  C.  AU.80P. 

iatboi    <a    "Pnatie»l   Elwtria    B«U   TOtiag," 

"  ElTCtrio  BbII  Conitractlou,"  "  Praotickl 

Eleotrio  Light  Fitting,"  &c. 

OonneotliiS'-  TIv- 

Fthe  dwgnms  of  coimectiona  that  vill 
now  be  given,  it  haa  been  the  aim  of  the 
vritor  to  include  oU  the  most  important  caaea 


telephony,  and  that  to  get  at  these  special 
reqaiiements  one  diagram,  requires  to  be  read 
in  conjunotion  vith  another.  In  the  con- 
necttona  of  the  ioatroments  also,  the  different 
parts  of  the  telephones  are  arran^d  with  a 
view  to  increase  the  clearnsM  of  the  diagraniH ; 
thus  the  relatiTe  position  of  one  part  to 
another  mnst  not  be  taken  u  a,  gnide  to  the 
arrangement  of  parts  that  would  oe  found  in 
aotaw  practice.  The  main  principle  govem- 
ing  the  connections  of  one  instrument  will 
be  found  to  underlie  the  connections  of  all 
other  instrunients  of  the  same  clase,  the  dif- 
ferenoe  being  generally  merely  in  the 
mechanical  arrangement  to  eflect  certain 
opemtLons. 


any  arrangement  for  signalling  between 
them.  For  E.H.  or  membrane  receiv^re  a 
battery  of  two  or  three  cells  requires  to  be 
interposed  in  the  circuit.  The  earth,  or 
retuni  wire,  is  shown  darker  than  the  line- 
wire,  a  method  that  will  be  adhered  to 
Ihroughout  thcr  dtagtame.  *- 

TiPo  Magnetic  Rea-lven  mtk  Switch-Bdlt 
and  Batlerie», — Fig.  49  shows  the  connectioni 
for  two  instruments  having  magnetic  re- 
ceivers with  switch-bells  and  battories.  In 
the  figure,  a  is  the  switch-bell,  b  the  receiver, 
e  the  automatic  switch,  d  the  ringing  key 
(in  this  case  a  double  contact,  or  key-pneh), 
and  /  the  batteries  on  instrument  no.  1 ; 
o',  6',<^,(r,/' being  the  corroaponding   part> 
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lutt  an  likedv  to  be  presented  to  the  fitter;  I     SimpU  TeUpho/ie  Circuit,— Fig.  46  showea  I  of  instroment  No.  2. 


mt^  iuTut  be  bonta  ia  mind  that'  special  simple  drcoit  consisting  of   two  KiagneticI is  on   the  'Sprisg-bo^  of   tbe    automatic 
1   required  in|i«onma  conoeoted   together,' but  withcnitjawit^  e,  the  hotuC  1    ' 


t  ia  in  oontact  vith  the 
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"bottom  contact ;  bat  whea  the  weight  of  the 
reooiTer  is  taken  oil,  tte  hook  movoa  up,  and 
is  in  connection  with  the  top  contact.  When 
the  puflh  d  of  iastnuaent  No.  1  ia  prosaod, 
the  current  flows  from  the  carbon  pole  of  the 
battary/to  the  bottom  contact  of  the  push, 
thence  to  the  puah-Epring  and  bottom  con- 
tact of  the  automatic  switch  c,  from  there  to 
the  spring-hook,  hna-wiro,  Bpring-hook  of 
the  automatic  switch  belonging  to  inetru- 
inent  No.  2,  bottom  contact  of  switch,  Bprinj 
«[  push  iT,  top  contact  of  push,  right-hanc 
terminal  of  bail  a',  through  the  beU.  to  rotiun 
wire,  and  from  thence  to  zinc  pole  of  battery 
y.  This  causes  the  beU  of  instrument  No.  '2 
to  ring,  calling  the  attention  of  the  person  at 
that  end,  who  presses  the  button  of  his  push, 
causing  the  bell  at  instrument  No,  1  to  riire 
in  reply.  The  receivers  are  now  taken  oS 
the  switch-hooks,  and  conrersation  is  carried 
on.  The  "speaking"  circuit  is,  starting, 
let  us  say,  from  receiver  b — receiver  b.  top 
contact  of  automatic  switch  c,  spring,  hook 
of  switch  (the  circuit  being  now  closed  owing 
to  the  receiver  being  removed),  line-wire 
epiing-hook  of  automatic  switch  of  inatru 
ment  No.  2,  top  contact  of  switch,  receive 
ly  return  wire,  and  from  thence  back  to 
receiver  b.  Thus  there  ia,  when  the  receivers 
are  oS  the  hooks,  a  complete  circuit  without 
the  batteries,  the  batteries  not  being  required 
owing   to   the    receivers  having  permanent 

TiBo  Engliik  Mechania  or  Membrane 
Jtectivere.  with  Stoilch-Bells  and  Batteriei. — 
Fig.  50  shows  the  connections  for  two  tele- 
phones having  "  English  Ifechanic "  or 
membrane  receivers  with  switch-bells, 
hatteries,  &c.  Only  one  instrument  is 
ehown ;  but  the  connections  for  the  other 
are  exactly  the  same.  Ae  in  Fig.  49,  'i  is 
the  switch-boll,  6  the  receiver,  c  the  auto- 
matic switch,  d  the  ringing  key,  and  f  the 
liatt«rieB.  The  connections,  it  will  be 
noticed,  are  somewhat  diiloront  to  those  of 


l)eing  carried  on.  In  Fig.  49,  the 
3iave  permanent  magnets,  but  in  Fig.  50,  the 
reooivers  being  of  the  E.M.  type,  have  an  elec- 
tro-magnet, and  require  the  lattery  to  be  in 
circuit.  When  the  button  of  the  push  d  is 
pressed,  the  current  flows  from  the  carbon 
pole  of  the  battery  /,  to  bottom  contact  of 
puah,  from  there  to  push-spring,  bottom 
contact  of  automatic  switch  c,  spring-hook 
of  switch,  line-wire,  apring-hook  of  auto- 
matic switch  of  instrument  No.  2  (not 
shown  in  the  figure),  bottom  contact  of 
switch,  push-spring,  top  contact  of  push, 
bell,  and  thence  by  retum-wira  to  the  zinc 
pole  of  battery/. 

Whea  the  receivers  are  ofl  the  switch- 
books  the  circuit  is  as  follows  :^Carbon 
pole  of  battery/,  receiver  b  of  No,  1  instru- 
ment, top  contact  of  automatic  switch  c, 
spring-hook,  line-wire,  spring-hook  of  auto- 
matic switch  of  instrument  No.  2,  top  con- 
tact, receiver  b',  zinc  pole  of  battery  f, 
liolonging  to  No.  2  instniment,  carbon  pole, 
retum-wiro,  and  thence  to  eino  pole  of 
battery/.  It  must  be  borne  in  mind,  when 
connecting  up  instruments  of  this  class,  that 
at  one  end  of  the  line  the  earbon  pole  of  the 
battery  belonging  to  that  instrument  must 
bo  put  to  bottom  contact  of  pudh,  while,  at 
the  other  end,  the  zinc  pole  must  be  used ; 
otherwise,  when  the  receivers  are  oS  the 
hooks,  the  two  batteries  will  oppose  one 
another  and  there  will  be  no  current. 

Tmi  Receivert  tnilh  Magneto  Bells  and 
Generatori  for  Signalling. ^-Fie.  61  shows 
the  connections  for  two  receivers  having 
permanent  magnets,  magneto  generators, 
and  bells  being  used  forsignalling  purposes. 
a  is  the  magneto  bell,  d  the  generator,  c  the 
itutomatic  switch,  and  b  the  receiver  of 
■instrument  No.  1,  a',  b\  c',  if  representing 
.eimilar  parts  of  instrument  No.  2.  The"rirg- 
iug  "  circmt  is  as  follows : — When  the  handle 
of  the  geaorator  d  is  turned,  the  cuTrent  QoffO, 


let  us  say,  from  the  right-hand  tetminal  of 
the  generator  to  bottom  contact  of  automatic 
switch  c,  spring-hook  of  switch,  line-wire, 
apiing-hooK  of  automatic  switch  r'  (instru- 
ment No.  2),  bottom  contact,  generator  d\ 
bell  a',  return  wii-e,  bell o  (instrument No.  I), 
and  thence  to  left-hand  terminal  of  generator 
d.  Hinging  from  the  other  end  a  similar 
action  takes  place.  The  "  speaking  "  circuit, 
when  the  receiyors  aro  off  the  hooks,  is  as 
follows ; — Starting  from  receiver  6,  the 
circuit  runs  to  top  contact  of  automatic 
switch  c,  spring-hook  of  switch,  line-wire, 
spring-hook  of  switch  c  (instrument  No.  2), 
top  contact  of  switch,  receiver  b',  return 
wire,  and  thence  back  to 

If  tho  E.M. 
used  instead  of  the  Bell  as  shown,  it  will  be 
noceaaary  to  insert  a  batteiy  of  three  or 
four  Leclanche  cells  between  the  left-hand 
terminal  of  the  receiver  of  either  of  the 
instruments  and  the  top  contact  of  tho  auto- 
matic switch. 

J'loo  Instruments  with  Microphones,  Reeeirerf, 
and  Ballmj  Switeh-Belli.— Fig.  52  shows 
the  connections  for  two  telephones  with 
microphone  transmitters,  receivers,  and 
battery  switch-bells.  In  the  figure  a  is  the 
bell,  6  the  receiver,  r  the  automatic  switch, 
rf  the  ringing  key,  ra  the  microphone,  n  the 
induction  coil,  g  the  two  contact  springs 
(conneclod  across  by  the  back  part  of  the 
automatic  switch  when  the  receiver  is  o3  the 
hook),  by  means  of  which  the  local  circuit 
through  the  microphone  is  opened  and  closed, 
/  the  riaging  battery,  one  cell  A  of  which  is 
tho  local  cell  for  the  microphone.  Tho  corre- 
sponding parts  in  instrument  No.  2  are 
designated  by  a',  b',c\£,  etc.,  similar  letters 
denoting  similar  paits. 

The  '■  ringing  circuit,  when  tho  ringing 
key  d  of  instrument  No.  1  ia  pressed,  is, 
starting  from  the  carbon  polo  of  battery/, 
bottom  contact  of  key  rf,  key-spring  bottom 
contact  of   automatic  switoh  c,  hook- lever  of 


switch,  bottom  contact  key-spring,  top  con- 
tact, right-hand  terminal  of  boll  a ,  left-hand 
terminal,  return  wire,  and  ainc  pole  of 
battery/.  When  the  receivers  are  lifted  off 
tho  hooks,  the  hook-lever  moves  up  and 
makes  connection  with  the  lop  contact,  and 
at  tho  same  time  connection  is  made  between 
the  two  hooks  g,  thus  closing  the  local 
circuit. 

Tho  local  circuit  runs  from  the  carbon  pole 
of  tho  coll  h  to  the  mJcropbone  m,  from  there 
through  the  primary  of  the  induction  coil  'i, 
springs  r; ,  and  from  thence  to  the  zinc  pole 
of  the  battery. 

The  "  g)eaking  "  circuit  ia  (the  receivers 
being  on  the  hooks  J,  starting  from  the 
secondary  of  the  inducuon  coil  n,  top  contact 
of  automatic  switch  c,  hook-lever,  pivot,  line- 
wire,  pivot  of  autematic  switeh  t  (instni- 
ment No.  2),  hook -lever,  top  contact,  second- 
ary winding  of  coil  n,  receiver  b\  return 
wire,  receiver  b,  and  from  there  back  to 
secondary  of  induction  coil  n. 

Commeaiomfor  ike  Gouxr-Bell  Telephone, 
—'Fig.  53  shows  the  connections  for  the 
Gower-Bell  instrument.  In  tho  figure  a  is 
tho  hell,  b  the  receiver  (the  listening  tubes 
of  which  are  not  shown],  c  and  c  the 
automatic  switches,  d  the  ringing  key.  m  the 
microphone,  n  the  induction  coil,  and/the 
battory,  two  cells  of  which  aro  used  for  the 
microphone.  It  will  be  noticed  there  are 
two  automatic  switches,  the  one,  c,  making 
the  changes  from  "  ringing  "  to  "  spooking," 
and  the  other  opening  and  closing  the  local 
circuit  through  the  microphone. 

The  local  circuit  nms  from  the  carbon  pole 
of  two  of  the  cells  of  the  battery  /  to  back- 
contact  of  autematic  switeh  c,  ewiteh-hook, 
primary  of  induction  coil  n,  microphone  m, 
and  then  to  zinc  pole  of  battery. 

The  "  ringing  circuit  ia  from  carbon -pole 
of  battery  to  bottom  contact  of  rin^g  key  a, 
key-spring,  line-wire,  instrument  No,  2  (not 


shown  in  the  figure),  return  wire,  a 
of  tho  battery. 

The  "  speajdng  "  circuit  is  from  set 
windings  of  induction  coil  n,  back-Co: 
automatic  switch  c,  switch-hook,  tai 
tact  of  ringing  koy,  key-spring,  lin 
instrument  No.  2,  return  wire,  reoeiv 
from  there  back  to  secondary  of  in 
coil.  If  a  relay  ia  required  the  bell  i 
cut  out  and  the  two  wires  going  to  i 
taken  to  the  relay. 

(To   be  eoaCinucd.) 


A    SZW    ASBESTOS-FACK£S 
VALVE. 

WE  iUustrato  herewithanewformQt* 
packed.  Blop-vulve,  patented  by  31 1 
Itobinson,  of  Fenryn.  and  of  which  Be 
beatoB  Company  (Limited),  Southwark 
8.E.,  are  the  sole  vendon.     The  valve, 


WB  think  ia  a  capital  one,  ii  coniie:ted  I 
in  aueh  a  way  that  tho  lower  portion  ci; 
upwarde  or  downwarJa  relatively  to  th 
Between  these  parts  ia  placed  the  aabortoi  p 


On  acrewing  the  valve  down,  the  chi 
portion  Grst  comes  in  contact  with  its  fr 
on  ccntinaing  the  motiea  the  aabaatoa  ] 
i*  also  brought  bnrd  down  on  the  outer 
the  Beat,  and  completes  the  joint.  ii\u, 
any  chance  the  aabeatoa  packm^  be  blo' 
the  lover  portion  of  the  voire  will  come  i 
in  contact  inth  the  upper  portion,  and  tt 
will  then  act  aa  one  of  the  ordioary  mi 
metal  type  till  repaired. 


1I0D2L  LOCOUOTIVE-SAKING 

I  WILL  now  give  s.  seriee  of  eectioi 
general  liawa  to  ahow  tho  various 
thoii-  rolatice  poaitions,  showing  also  son 
not  hitherto  deacribed. 

Fig.  5-1  gives  a  biii:k  view  of  the  ongii 
the  flttinga  belonging  to  tho  foot-plate  a: 
hox.     A  is  tho  door  with  its  hinges  an> 
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jQ-cock,  D  the  water-cock,  E 


fnarda,  H  the  toot-plate,  J  the  Tevening  ham 
Kul  bncket,   S  the    ftsming,   L  the  trailmg- 
vheeis,  M  theii  ti^-beorin^  N  their  axle,  O 
tB  Brs-tMn,  F  their  ■apporta. 
Tlie  fii«-door  A  is  out  from  a  tdt  of  iheet-Iion, 


--H 


■  i^  thick,  the 

id  ta  it,  and  hinge  WocL ,, ,,  „_„ 

■d  rintod  faito  the  pliOe  of  the  flie-boz. 


Utch* 
',  e,  either  tapped 
"     ■  fitted 


irith  square  ihanki  into  square  holee  and  riveled : 
□r  the  door  itaeU  with  its  hinges  may  be  cast  in 

Instead  of  a  gauge  glass,  it  is  better  to  ine 
steam  and  water  tups,   C  and  D,  in  the  poaitii 
shown.     There  is  not  roam  to  put  on  the  smallest 
^uge-glass  mode,  nor  is  such  necessary.     These 
clocks  will  be  purchased. 

We  will  avoid  the  work  involved  in  cab,  and 
only  put  up  a  weather -guard,  F,  in  front,  and 
two  side  guards,  G.  The  wind-^urd  F  should 
bo  properly  fitted  atonnd  tha  curve  of  the  outer 
fire-box  sheet,  and  secured  with  angles  to  the 
top  sheet.  As  involving  a  little  less  trouble,  I 
show  the  sheet  fitted  directly  in  front,  and  held 
with  two  screws,  d,  i,  only.  The  sheet  is  cut  to 
a  curved  form  to  clear  the  regulator  casting. 
Two  holes  are  cut  at  <,  t,  and  may  be  left  open, 
L  annular  recess  made  by  punching  to  receive 
glass  discs,  which  may  be  covered  with  rings 
screwed  to  the  wind  sheet.  Or  a  plain  beading 
may  be  made  to  encircle  the  hole,  und  glass  be 
omitted. 

The  side  guards  Q  Q-  are  cut  from  sheet  metal. 
The  elevation  and  plan  views  to  follow  in  the 
next  article  will  show  the  guards  complete. 
They  are  curved  ronnd  in  plan,  and  abat  against 
the  fire-box  at  ff.  The  bit  of  half-round  wire, 
g,  0,  soldered  or  riveted  to  the  sheets,  improves 
their  appearance,  and  affords  a  means  of  attach- 
ment to  the  sides  of  the  fire-box.  The  wire  is 
continued  beyond  the  end  of  the  sheets,  the  free 
end  tarned  round  sharp,  and  screwed  to  the  fire- 
box sides.  The  guards  are  fastened  to  the  foot- 
pkte  below  with  small  angles,  h,  h. 

The  neatest  arrangement  for  the  fire-grate  is 
that  shown  in  Fig.  66.  Seven  properly  shaped 
fire-bars  are  cast  together  with  connectiiig  bars 


at  their  ends.  This  casting  is  thrust  up  through 
the  bottom  of  the  fire-box,  and  rests  on  the  four 
supports  P  (Fig.  54),  eaijk  of  which  is  pivoted 
on  a  screw  so  as  to  be  turned  round  to  pass 
underneath,  and  support  the  bars.  When  the 
ashes  have  to  be  cleared  from  Ihe  fire-box,  the 
supports  P  are  turned  to  one  tide,  and  the  bora 
(aU  out  bodilv.  A  piece  of  sheet-iron  perforated 
with  slots  will  also  answer  the  same  purpose. 

In  Fig.  56,  which  is  a  front  view  of  the  engine, 
some  tew  of  the  parts  seen  are  identical  with 
those  in  Fig.  64,  and  are  lettered  similarly. 
Other  parts  are :  Q  smoke-box  door,  R  exhaust- 
pipes,  a  bnffers,  T  leading  wheels,  U  their  axle 
bearings,  V  their  axle,  W  pet-cocks  to  cylinders, 
S  chimney,  Y  buffer  beam.  j»>*3* 

The  smoke-box  door  (1  is  dished  or  span  from 
sheet-metal,  or  may  be  readily  cast  with  its  hinges 
j,  and  the  trouble  of  dishing  and  soldering  on  the 
hinges  thereby  saved.  The  blocks  k  may  be 
riveted  to  the  smoke-box  plate,  or  fastened  vith 
screws,  or  even  soldered  on.  The  hole  ehottld 
be  drilled  through  both  j  and  k  together  to  insuie 
good  fitting  of  the  pin  /. 

The  door  will  be  secured  vith  a  bar  and  Tee- 
headed  bolt  moved  by  the  handle  m.  The  sectioa 
of  this  wm  be  shown  in  the  next  article.  A 
slotted  pin  and  cottar  may  bo  adopted  as  an 
alternative. 

Fig.  57  shows  the  smoke -box  in  section  viewed 
from  the  front  at  the  engine.  The  section  is 
carried  on  the  left  hand  through  the  steam-pipe, 
on  the  other  aide  through  tho  exhaust.  As  the 
two  cylinders  are  fixed  apart  from  each  other, 
there  are  necessarily  a  stparate  steam  and 
exhaust  pipe  to  each  cylinder. 

In  this  view,  Z  Z  are  the  tubes  opening  oat 
into  the  smoke-box   A  A,   B  B  are  Uie  steam- 
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tiien  anglee  had  batter  ba  toldered  down 
inndeeogsB. 

In  Fig.  6S  tlw  haU-uctioQi  are  seeo  by 

obeervet  BtandmKjit  tbe  back  or  foot-pIat« 
of  the  engine.  HH  U  the  driTing- wheel, 
the  occeatrioB,  KK  the  connecting -rod, 
cylinder,  UU  hwdiails,  N  N  TegnUtor  cat. 
and  other  referencefl  as  in  prarioua  figures. 

The  deeciiption  of  foot-plataA  and  aptas 
shown  in  section  must  be  deferred  (or 
ehiddaUon  of  the  longitadiaal  views  of 
next  article. J.  3 


piped,  R  the  eihanst  ditto,  CC  the  blast-pipe 
nozzle,  T>  D  the  eteam-pipe  union,  E  K  pipe 
Bangles,  F  F  the  bottom  of  the  amoke-boz,  G  Q 
(plashers  ;  other  refereoCM  as  in  previous  fi^pires. 

Taking  the  steam-pipes  B  B  firet,  U  I)  is  a 
hree-way  piece  cast  in  gonmetol,  which  receive* 
Jio  main  steampipe  coming  from  the  regulator, 
■nd  the  smaller  ateam-pipea  passing  to  the 
jvlindere.  This  castiog  ia  bored  at  each  of  the 
three  openings  to  receive  the  pipes  BB — of 
copper— which  are  either  soldered  or  brazed  into 
the  bored  emds.  It  is  also  famished  with  a 
flange  to  screw  to  the  front  tube  plate. 

On  the  right-hand  side  of  Fig.  67,  the  steam- 
pipe  B  B,  and  the  corresponding  branch  of  D  B, 
an  seen  in  ontaido  view,  atanding  nearer  to  the 
tube-plate  than  the  eihaust-pipe  H  docs.  The 
exact  longitudinal  positiona  of  the  pipe  and  the 
longitudinal  sections  of  the  castings  C  C  and 
D  I)  will  be  seen  in  the  next  article. 

At  the  cylinder  end  the  gland-shaped  flanges 
EE  are  bored  out  to  receive  the  pipes,  which  — 
brazed  or  soldered  into  the  bored  holes.    1 
flanges  are  then  screwed  to  the  steam-chests. 

l^e  exhaust-pipes  B  are  provided  at  the 
(rounder  end  with  bored  flanges,  E  E,  into  which 
they  aro  brazed  or  soldered,  and  the  danges  are 
screwed  1a  the  facings  of  ginular  shape  proTiii0<l 
on  the  cylinders. 


The  two  pipes  B  are  brazed  into  the  blast 
nozzle  C  C,  which  is  a  gnnmetal  casting,  cored 
out,  and  bored  to  receive  the  pipee.  The  pipes 
pass  from  the  cylinders  into  the  amoke-boi 
through  the  holes  out  at//  (Figs.  38  and  48,  pp" 
94  and  96]. 

The  boiler  is  fastened  rigidlv  at  the  smoke- 
box  end  by  means  of  the  archea  sheet  at  n,  and 
the  bottom  sheet  at  o,  to  the  frame-plates.  At 
the  fire-box  end  it  merely  rests  upon  the  foot- 
plate bj  angles  riveted   to   the   outside  of  the 

iter  fire-box  sheet. 

The  smoke-box  must  be  inclosed  in  order  to 
allow  the  blast  to  draw  the  Same  and  smoke 
through  the  tabes.      But  ve  need  not  have  s 

Ste  above  the  steam-chests,  but  below  only, 
e  easiest  way  to  elfect  this  vritbout  bothering 
with  angles  is  simply  to  turn  up  the  edges  or 
fiange  the  bottom  plate  F  F  itself.  This  is  easily 
done  on  all  four  sides  by  cutting  out  pieces  at 
the  comers  first.  The  back  and  front  flanges 
will  then  be  riveted  to  the  tube-plate  and  front- 
plate,  and  the  side  flanges  riveted  to  the  frame- 
plates.  As  the  arched  sheet  is  fastened  to  the 
frame-plates  above  at  n,  and  as  the  tube-plate 
and  front  smoke-box  plate  (Figs.  46  and  47, 
p.  95)  are  fitted  closely  within  the  frame-platee, 
there  should  be  litUa  escape  of  air.  If  the  fit  of 
these  last  plates  is  not  good  between  the  framing. 


OEHT    AHD    CO.'S    ROTABT 
INDICATOR. 

IE£  indicator,  patented  by  Ueasrs.  Slater 

Newman,  and  represented  above,  is  enid 

different  to  any  other  indicator.  It  is  conta 
within  a  wolnat  case,  with  black  glassf 
having  the  names  of  rooms  npon  it  in  dis< 
letters ;  there  la  a  diamond- shaped  opei 
oppoaito  each  name  of  room,  and  behind 
gloss  a  white  pointer  revolves,  and  stops  opp- 
the  named  opening  corresponding  with  the  i 
which  the  button  is  pressed  ;  the  pointer  1 
nains  in  sight   until  the  button   in  ano 


FlQ.  1. 


pressed,  when  it  instantly  passes  opp 

the  opening    corresponding   with  the  roor 
which  the  button  was  last  pressed. 

If  required,  it  may  be  provided  with  a  stu^ 
shown  at  the  bottom  of  engraving),  in  prcE 
which,  the  pointer  will  pass  out  of  eight. 
beU  is  fixed  in  the  same  cose. 

It  is  fixed  and  the  wires  run  exactly  ss  i 
indicators,  no  special  directions  being  ncresi 

It  is  specially  dear  in  indicating  the  room 
there  can  never  be  two  in  eight  <fn  the  sania  o 
The  actbn  is    as  fol 


^^??h 


2)- 


Fia.  2. 

Srovided  as  there  are  divisions  on  the  dial, 
ivisioa  representing  a  room  to  be  indicated ; 
of  the  springs  rests  on  the  edge  of  the  revol 
cam.  The  cam  is  connected  through  the  sp 
with  the  vibrator,  so  that  when  a  corrent  is 
along  any  one  of  the  springs,  it  con  pass  i 
the  cam  to  the  vibrator,  causing  the  spini 
revolve.  The  cam  is  provided  with  a  notch 
which  each  spring  faces  in  sacceesion  a 
■pindle  rerolree.    The  insulated  ring  wbi 
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Died  in  comioctioD  nith.  the  head  t&il  block,  lot 
tanuDg  wood  or  metal,    oi    (or    boriog  or  light 


cloae    to     the    Dam,     and    moTos    with 

connected  with  the  eliwtrii 
J  springs  as  they  fall  into  the  notch  full 
nd  mabo  contact  with  the  insulated  ling. 
rerence  to  Fig.  2,  suppoee  the  onrront 
rtt  the  leEt  hand  or  No-^  I  binding  acreir^ 
s  over  No.  1  spring,  through  the  cams    ' 

to  the  electro. magnetic  vitiator,  and 
iJxd  or  right-hand  binding  acrew,  and 
I  the  battery,  The  vibrator  being  thus  set 
on,  tho  apindla  rotates,  carrjing  the  cam 
lotil  No.  1  spring  drops  into  the  notch, 
he  currant  is  shunted  from  the  com  and 
r  to  the  insulated  ring,  ao  setting  the 
i  boll  in  motion — the  bell  ringing  as  long^ 

button  is  preesed  in,  and  the  cnrrent 
ined.  It  will  be  seen  that  No.  1  spring 
nain  out  of  contact  with  the  vibrator  until 
It  is  sent  through  one  of  tho  other  springs, 
■  the  CAjn  to  rotate,  when  No.  1  spring 
lin  be  Ufted  into  contact  witli  the  can 
or  use.  The  indicator,  us  sketched  abov(, 
a  pointer  always  in  sight  oppaaito  the 
;  lost  used.  A  press  button  is  arranged 
in  Fig.  1,  which  wnses  the  pointer 
stop  at  a  space  between  the  openings  and 

of  dght.  The  indicators  ore  osnally 
Lited  for  any  number  up  to  10  signals  on 
rd ;  if  more  than  1 0  signals  ore  required, 
dler  dials  are  recommended. 
at«nt  has  been  assigned  to  ilesars.  Gent 
,  ot  Faraday  works,    Leicester,   who  are 

makeTB. 


samsB's  VICE. 

inceted  engraTing  illustrates  a  new  vice 
aikUr  patodted  in  the  Cuited  SUtea  by  Mr. 
H.    Sqniar,   ot  Trempealato,  Wisoousin, 


which  is  adapted  to  a  large  range  of  work,  and  is 
also  cDnTertilile  into  ou  efficient  lalhe.  In  the  work 
bench  to  wbich  this  {atproTement  is  nnptied  is 
formed  a  laugitudinal  slot,  the  sides  ol  wbiob  a~~ 
lined  with  ehannellad  iron  bars,  ns  shown  in  Figs. 


and  to  the  space  between  and  within  the  channelled 
bars  is  fltted  a  shdiag  block  coiryiug  one  of  the 

r  eccentric,  adapted  to  reciprocate  a  serrated  jaw 

hich  engages  ttie  inner  surface  of  the  serrated 

chaDDal  bar.    To  tbe  eccentric  is  fitted  a  key  with 

a  cross  arm  which  ma;  be  inserted  whenever  it  ia 

desired  to    revolve  the  eccentric    and   Uius  move 

forward  tho  Jaw.     In  this  mo»«hlo  block  isinsetted 

of  the  jaws  of  a  vice.    The  other  jaw  of  the 

is  supported  by  a,  standard  at  tbe  end  of  the 

benoh,  and  is  adjustable  by  a  screw.    Tbe  jaws  are 


THE  ELECTRO-KAOHET.-IV/ 

Methods  of  MeaonrlnK  Permeability. 

THERE  OTB  four  sorts  of  eiperimentil  methods 
of  measuring  permeability. 

1.  Mai/nHaweInc  Jtrl/ioih—Tbete  are  dua^  to 
MilUer,  and  cousist  iu  surrounding  a  bar  of.tht 
iron  in  quostiott  by  a  maguetising  coil,  and  ,ob' 
aarring  the  deSection  its  magnetisation  produces  in 
a  maenetometCT. 

2.  lialj.ii,-  Jf,»mJv.— Theaemethodsoreavariety 
of  the  preceding,  a  compeusatiiig  magnet  bemg 
employed  to  balance  the  effect  produced  by  the 
magnetised  iron  on  the  magnetometric  needle.  Von 
FeiJitzsch  used  this  method,  and  it  has  received  a 
more  definite  application  in  the  maenetic  balance  of 

Pmi,  H.ei».. 

3.  Iniluctiir  .Vcr/iorf.!.— There  ore  several  varietiBi 
of  these,  but  nil  depend  on  the  generation  of  a 
trausient  induction -current  in  an  exploring  coil 
which  Burronnda  the  specimen  of  iron,  the  integral 
current  being  proportional  to  the  number  of  mag- 
netic lines  introduced  into,  or  withdrawn  from,  Uie 
circuit  of  the  exptoriug  coil.  Three  varieties  may 
be  mentioned. 

(A)  Ilin^  ifrthad.  —  In  this  method,  due  to 
EirclihofI,  the  iron  under  examination  ia  made  up 
into  a  ring,  which  is  wound  with  a  primary,  or 
'idting  cral,  and  with  a  secondary,  or  eiplartng 

._.T      ^^.1^-. — f--^ '\is  plan  cave  been  made 

]uet,  and    Ewing; 
B  arrangement  of 


both  r 


r  forma  and  b 


raof 


1>T 

id  a  lathe  head  and  tail  block, 

,,-  -,  which  may  be  used  in  place  of  the 

jaw^  and  the  toot>ieat  shown  in  ^g,  1  may  be 


FiQ.  12. 

the  eiperiment  is  shown  in  Fig.  12,  in  which  B  is 
tbe  Biciting  battery ;  3,  tho  switch  (or  turning  on 
or  reversing  the  current :  H,  an  adjustable  re- 
siitance;  A,  an  ampere- meter ;  and  B  G  the 
ballistjo  galvanomotar,  the  fint  swiug  of  which 
measures  the  integral  induced  current.  R  C  is  an 
earth-inductoc  or  reverting  coil  wherewith  to 
Calibrato  tbe  readings  o{  the  galvanometer;  and 
above  ia  an  arrangement  of  a  coil  and  a  magnet  to 
assist  iu  bringing  the  swiiinng  needle  to  rest 
between  the  observations.  The  exciting  coil  ud 
the  eiploriag  coil  are  both  wound  upon  the  ring  ; 
the  former  is  ilistioguiahed  by  being  drawn  with  a 
thicker  line.  The  uiual  mode  ot  procedure  ia  to 
begin  with  a  feeble  exciting  current,  which  is  sud- 
denly reversed,  and  then  reversed  back.  The 
current  is  thenincreased,  reversed,  and  re-reveraed; 

oo,  until  the  atrongeet  available  points  are 
reaoheii.      Tbe  values  ol  the  mognetiaiug  force  W 

'  laled  from  the  observed  value  of  the 
current  by  tbe  following  rule.      If  the  strength  ot 

•■ it,  ae  measured  by  the  ampSre-meter,  be 

1,  Luo  uuiiiber  ot  spires  of  the  oiciting  coil  S,  and 
uie  length,  in  centimetres,  of  the  coil  I  i.e.  the  mean 
circumfereuce  ot  tbe  ring)  be  f,  then  H  is  given  by 
the  tormnla — 

H- if  »-,--«»"¥ 

(B)  nar  Method.— Tbit  method  comrisls  in  em- 
ploying a  long  bar  of  iron  instead  of  a  ring.  It  is 
covered  from  end  to  end  with  the  exciting  coU: 
but  the  exptoriug  coil  consists  of  but  a  tew  turns  of 

"  .fcdjust  over  tbo  middle  part  of  the  bw. 
Rowland,  Bosanquet,  ondEwing  have  all  employed 
tty  of  method;  and  Ewing  specially  used 
l^rs  tbe  length  of  wbidi  was  more  than  100  tiniM 
their  diameter,  in  order  to  get  rid  of  errors  arising 
'  om  eod' effects. 

(C)  Dh-ulfd  £m-  3ffi/u>d.~-Thii  method,  due  to 
r.  Uopktnsoa,  is  illustrated  by  Fig.  i:i. 

The  apparatus  consists  of  a  block  ot  annealed 

wrought  iron  about  ISin.  long,  Utin.  wide,  and  2in. 

deep,  out  ot  the  middle  of  which  is  cut  a  rectangular 

)ace  to  receive  the  magnetising  coils. 

Tho  teat  samples  ot  iron  consist  ot  two  rods,  each 

!'&;    nullimebes  in    diameter,    turned  carefully 

ue,  and  shde  in  through  holes  bored  tu  tbe  euda 

of  the  iron  blacks.    These  two  rods  meet  in  the 

middle,  their  ends  being  faced  true  bo  as  to  moke  a 

5ood  contact.  One  of  Ihem  ia  secured  firmly,  and 
le  other  hna  a  handle  fixed  to  it.  by  means  of 
which  it  can  be  withdrawn.  The  tiro  large  mag. 
netising   coils  do   not    meet,   a   space    bemg    left 


■  Eitruteil  tram  tlie  Omtur  Leotores   deliraed  br 
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"between  them.  Into  thia  ipsce  is  introdnixd  Hie 
little  ezplohng  coil,  wound  upon  an  ivor]'  bobUti, 
througk  the  eve  of  wbich  paiBot  the  end  of  the 
mo  Table  rod.  The  eiploring  ooil  is  ooDDected  to 
the  ballistic  siUnuiainetei',  fi  G.  and  is  attached  to 
an  indiarubber  sprioK  (Dot  ihown  in  the  Fig,], 
ivliich,  when  tiie  rod  is  suctdeulj  pulled  back, 
'Causes  it  to  leap  outirelf  out  of  the  magnetic  field. 
The  Mploriug  coil  had  S50  turns  of  fine  wire ;  the 


i  2,003  effective  turns, 


this  epparati 


31  or  large,  and  Ibe  actuJ  magnetic  condition 
could  be  exemiDed  at  any  ttme  b;  breaking  the 
circuit  aad  simultaneously  withdrawing  tho 
moTable  rod.  This  appanitus,  therefore,  permitted 
the  observeti'^u  septkrately  of  a  series  of  increaaing 
(or  decreaiiag)  magueti»atioas  without  anv  iiitei- 
mediate  rerenialB  of  the  entire  current.  Thirtj- 
flTe  samples  of  vnrioua  ironi  of  knonn  chemical 
CODpositioa  were  fiamiaed  b;  Hopkinion ,  the  tiro 
most  important  for  present  purposea  being  an 
•ouealed  irrought  iron  und  a  grer  cost  iron,  such  as 
ue  Died  by  Messrs.  Mather  and  Piatt  in  the  con- 
atmction  of  dynamo  machiaes. 

Traction    Uethods. 
Another 

meabilityiL , 

Of  these  there  ore  several 

(D)  Dit;i/^.l  Rmg  J/^,?;,orf.-Mr,  Sbelford  Bid- 
well  has  tiudij  tent  me  the  apparatus  witi  which 
be  carried  out  thin  method.  It  ootisists  of  a  ring  of 
Tery  soft  charcoal  iron  rod  6-4  miHimbtres  io  tluck- 
ness,  the  external  diameter  being  8  centimetres, 
■BWD  into  two  holf-rings,  and  then  each  half  care- 
fully wound  over  with  an  exciting  coil  of  insulated 
copper  wire  of  !,!)jy  conTolutions  in  total.  The 
two  halves  St  neatlT  together,  and  in  this  position 
it  eonatitulee  practically  a  eontinuous  ring.  When 
on  eidtiug  current  ia  pnaaed  round  tho  coila  both 
balve*  become  muenetined  and  attract  one  another. 
The  .forte  required  to  pull  them  asunder  is  then 
meomred.  According  to  the  law  of  traction,  Which 
will  ocoopy  us  in  the  second  lecture,  tho  tractive 
force  (over  a  given  area  of  contact)  is  proportional 
to  tJie  square  of  the  number  of  magnetic  Unes  that 
|)aas  from  one  surface  to  the  other  through  the  con- 
tact joint.  Henee  the  force  o(  traction  may  bo 
used  to  det«munc  Q :  nud  on  calculating  H  ^^ 
liafore,  we  can  determine  the  permeability. 

(E)  Divide.!  Hod  Meth',d.-^  this  method,  also 
■ued  by  Mr.  Bldrrell,  on  iron  rod  hooked  at  both 
ends  wai  divided  across  the  middle,  and  placed 
Ti&iii  a  vertical  surrounding  mognetiBing  ooil. 
One  hook  was  hung  up  to  an  overhead  support ;  to 
the  lower  hook  was  hung  a  scale-pan.  Currents  of 
graaualij;  increasing  strength  wore  sent  around  the 
DjagnetLsing  ootl  from  a  battery  of  cells,  and  nute 
was  taken  of  the  greatest  weight  which  could  in 
each  be  phiced  in  the  scale-pan  wilhoot  tearing 
atuuder  the  ends  of  the  rods. 


(f)J'eri««nijWfr,?ffMoif.-~This  is  amelhod  which 
I  have  myself  devised  for  the  pnrpose  of  lastjng 
apedmaiB  of  iron.    It  is  eMBnluJij  a  yrcVk^op 


It  reqoires  do  ballistic  gal'  ^ 

does  not  need  to  be  forged  into  a  img  or  wount 
with  a  coil.  For  carrying  it  out  a  simple  instru- 
ment is  needed,  which  I  venture  to  denominate  osi 

blauce  to  Dr.  Hopkinson's  apparatus,  and  consists 
(Fig,  ii)  of  a  rectangular  piece  of  soft  wrough' 
iron,  slotted  out  to  receive  a  magnetiaing  coil,  doi 
the  axis  of  nhich  passes  a  brass  tulie.    The  block 
is  I2iu.  long,   and  GJin.  wide,  and  3in.  thtcknees. 

of  iron  that  is  to  bo  tested.  This  ooniiats  simply  of 
a  thin  rod  about  a  foot  long,  one  end  of  whicb  must 
be  carefully  surfaced  up.  When  it  is  placed  inside 
tho  magnotisiog  coil,  and  the  eid^g  current  ia 
turned  on,  the  rod  sticks  tightly  at  ita  lower  end  to 
the  surface  of  the  iron  block  :  andthe  force  required 
to  attach  it  (or,  rather,  the  square  root  of  that 
force),  ia  a  measure  of  the  permeation  of  the 
megnetic  lines  through  its  end -face. 

Ourvea  of  HCaffnetlaatton  and  Permeability. 

Id  reviewing  the  results  obtained,  we  note  that 
the  curves  of  magnetisation  all  poasesa  the  same 
general  features,  all  tending  towards  a  practical 
maximum,  which,  however,  is  di9ereut  fur  diKerent 
materials.  Joule  expressed  the  opinion  that  "  no 
force  of  current  could  give  an  attraction  equal  to 
2001b.  per  square  inch,"  the  greatest  he  actsally 
attained  i)eiug  only  ir,ilb,  per  aijuaro  inch.     Itow- 

per  square  inch  for  an  ordinary  good  quality  of 
iron,  oven  with  infinitely  great  exciting  power. 
This  would  correapond  roughly  to  a  limiting  value 
of  Bof  about  lT,oOO  lines  to  thesquarecentimctre. 
This  value  has.  however,  been  often  snrpassed. 
Bidwell  obtained  ]9,?^iO,  or  possibly  a  trifle  more, 
OS  in  Bidwell's  calculation  the  value  of  H  has  been 


Kapp" gives  IB, 740  for  wrought  iron,  20,460  for 
charcoal  iron  in  sheet,  and  23,i>5D  for  charcoal  iron 

middle  bit  of  a  long  bar  to  run  up  in  one  specimen 
to  '2I,4'23,  in  another  to  2a,3BH,  in  a  third  to  27,G38, 
Ewing.workingwith  extraordinary  magnetic  power, 
forced  np  the  value  of  B  in  Lowmoor  iron  to  31,360 
(whan  (I  came  down  to  I!),  and  sulaequentiy  to 
46,;ion.  This  last  figure  corresponds  to  a  traction 
exceeding  l.UOOlb,  to  the  square  inch, 

Caat  iron  fails  far  below  these  figures.     Ilopkin- 

volues  of  B  to  be  10,TS3  in  grev  cast  iron,  12,408  in 
malleable  cast  iron,  and  10,^  tO  in  mottled  cost  iron. 
Ewing  with  a  magnetising  force  nearly  fifty  times 
as  great,  forced  up  tbe  value  of  B  in  cast  iron  to 
31, TOO,  Mitis  metal,  which  ia  a  sort  of  cost  wrought 
iron,  being  a  wrought  iron  rendered  fiuid  by  addi- 
tion of  a  email  percentage  of  aluminium,  is,  as  I 
have  found,  more  magoetisabte  than  cast  iron,  and 
not  inferior  to  wrought  iron.  It  should  form  an 
excellent  material  for  the  cores  of  electro -magnets 

ir  many  purposes  whore  a  cheap  mauufacture  ia 

antad. 

HyateraaU. 

I  have  already  drawn  attention  to  the  difference 
between  the  ascending  and  descending  curves  of 
magnetisation,  and  may  now  point  out  that  this  isa 
part  of  a  set  of  general  phenomena  of  residual 
"  '  u  Tho  best  known  of  these  effects  is,  of 
!,  tho  existence  in  some  kinda  of  iron,  and 
notably  in  ateel,  of  a  remnant  of  sub-permanent 
magnetisation  attai  the  magnetising  force  has  been 
entirely  removed.  To  this  retardation  of  effecta 
behind  the  causes  that  produce  them  the  name  of 
"  hysteresis  "  has  been  given  hy  Prof.  Ewing, 

Another  kind  of  after-effect  was  diacovered  by 
Ewing,  and  named  by  him  ^*  viacous  hyatereaia. 
Thia  is  the  name  given  to  thegradual  creeping  up  of 
the  magnetisation  when  a  magnetic  force  is  applied 
with  absolute  ateadineaa  to  a  pioce  of  iron,  Thia 
gradual  creeping  up  may  go  on  tor  half  au  hour  or 
—  Dre,  and  amount  to  several  per  cent,  of  the  total 

ignetisatiou. 

Another  impoitant  matter  is  that  all  such  actions 
hammering,  rolling,  twisting,  and  the  like,  impair 
tho  magnetic  quoli^  of    the  annealed  aoft  iron. 
Annealed    wrougbt-iron    which    has    never    been 
touched  by  a  tool  showa  hardly  any  trace  of  residual 
-gnotisatiou,  even  otter  tbe  application  of  mag- 
■Xe  forces.     But  the  touch  of  the  file  will  at  once 
spoil  it.   Sturgeon  painted  out  the  great  importance 
■f  this  point.     In  tho  speciHcation  for  tenders  for 
[istrumeuta  for  the  Britiah  Poatal  Telegraphs,  it  is 
hiid  down  as  a  condition  to  tie  observed  liy  the  con- 
atractor,  that  Uie  cores  most  not  be  filed  after  being 
annealed.     The  continual  hammering  of  tbe  arma- 
ture of  an  electro- magnet  against  tbe  poles  may  in 
time  produce  a  similar  effect. 

FallaolQS  And  Faota  about  BleotrQ-BIaBilstB. 
I  will  ccmclnde  thia  lecture  by  stating  a  few  of 
the  fotlacieB  that  are  current  about  electro-magnets, 
and  will  add  to  them  ■  few  facU,  some  of  which 
seem  porudoxical.  The  refutation  of  the  fallacies 
and  the  explanation  of  the  facta  will  oome  io  due 


-The   attraction  of  an  elootro- 

in)  varies  inversely  aa  the  squai 

distance  from  the  polea. 

The  outer  windinn  of  an  olecbo-mag 
neceasarily  lees  effective  than  those  that  are 
the  iron. 

Hollow  iron  cores  ore  as  good  as  soUd  oon 

Pole-pieces  odd  to  (ha  lifting  power  of 'an 

It  hurts  OQ  electro-magnet  (or,  for  that 
a  steel  magnet)  to  pull  off  the  keeper  au, 
[It  ia  the  andden  alaniming  on  that  in  realit 

The  resistance  of  the  coil  of  an  electro-i 
ought  to  be  equal  to  the  mistonce  of  the  bat 

A  ooil  wound  left-handedly  magnetises  a  ) 
differently  from  a  coil  wound  right-handedl 
ia  not  a  queation  of  winding  of  coil,  but  of  ( 
tion  of  current,] 

Thick- wire  electro-magnets  are  less  powerf 
thin -wire  electro-magnati. 

A  badly  insulated  electro- magnet  is  more  ; 
fut  than  one  that  is  well  insulated. 

A  sqaare  icon  core  ia  less  powerful  (aa  Dal 
says,  eighteen- fold !)  than  a  round  core  oJ 

The  attraction  of  an  eleotco- magnet  for  its 
is  neceasarily  less  strong  (one-third  accorc 
DuMoucel)  sidewaya  than  when  the  keep* 

Putting  a  tube  of  iron  outaide  the  coil 
electro-magnet  makes  it  attract  a  distant  an 
more  powerfully. 

FikU. — A  bar  electro- magnet  with  a  oonvi 
holds  on  tighter  to  a  Bat-ended  armature  th 
with  a  Hat  pole  does. 

A  thin  round  diso  of  iron  laid  npon  the  flal 
end  of  an  electro- magnet  (the  pule  end 
shghtly  larger  than  the  disc)  the  diso 
attracted,  and  will  not  stick  on,  even  it  laii 
quite  centrally. 

If  a  fiat  armature  of  iron  be  presented 
poles  of  a  horse-shoe  electro-magnet  the  att: 
at  a  short  distance  is  greater,  it  the  amu 

B resented  fiankwaya.than  it  it  is  presented  edg 
n  the  contrary,  the  tractive  force  in  con 
greater  edgeways  than  flank  ways. 

Electro- magnets  with  long  limbs  are  pra> 
no  better  than  those  with  short  limlis  tor  s' 


ODOHTICS,  OK  THE  THEOHY 
PRACTICE  OF  THE  TEETH 
GEAHS.-XII." 

Circular  Pitch  Worm  Teeth. 

THE  old  and  clumsy  circular  pitch  sjste 
oniversol  use  for  worm  teeth,  for  the 
that  worms  are  generally  made  in  the  lall 
irer  provided  with  tho  proper  , 
gears  for  cutting  diametral  pitches.  The  err 
firmly  rooted,  uat  it  is  useless  to  attempt 
lodge  i' 


same  as  those  of  common  spur  gears  and  n 
the  circular  pittJi  system.  The  table  of  dia 
will  be  of  great  assistance. 

One  great  objection  to  the  use  of  the  c 
pitch  system  for  spur  gears  does  not  apply  to 
gears,  that  the  centre  distance  between  tbe 
will  aJwaya  be  an  inoouTenient  fraction,  ual 
pitch  is  OS  inconvenient.  The  worm  can  be 
of  any  diameter,  and  con  therefore  t>e 
.. :.  .V.  _-..i.  ,1 . — ^f  the  gear  and  the 


it  the  pitch  di 
ittheaa 


The  sides  of  the  tool  for  circular  pitches 
Be  together  at  an  angle  of  30°,  and  tbe  w 
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Tba  diuaotar  of  the  hob  ihould  b«  grcalei 
It  of  tha  iTOim  b;  tha  '*  incieue  "  giren. 
LB  FOB  ClBClILiB  PiTOH  WoWC  TOOtS. 


r  hob  tool 


r  pitch. 
I  hob  tool 


tko  toot  with  the  pi 

td  the  irocm,  and  thi 

grind  off  haif  the   " 

if  the  tool,  and  uae  it  to  thread  the  hob. 

Diunatral  Fltob  Warm  Teeth. 

proper  change  geaia  are  provided,  it  ia  u 
init  dtanietral  pitch  nona  teeth  as  any.  The 
[eais  can  always  be  easily  oaJculated  by  the 
it  the  screw  gear  ii  to  the  stud  gear  aa 
two  times  the  pitch  of  the  lead  screw  of  the 
to  seven  timea  the  diametral  iritch  of  the 
.  be  cut. 

a  of 


it  gt 


leinoh.    We  have— 

23  X 


IT  sear  ^  23  x_6  _  11  . 
itud  gear  7  x  12         T  ' 

r  change  gears  in  the  proportion  of  11 
vill  answer  the  pnipoae  with  an  error  of 
L  of  an  inch  to  the  thread  of  the  worm, 
md  7  eire  incoDTeaient  cinmbera  of  teeth, 
ibers  69  and  22  can  !»  uaad  with  suifidBut 
r,  and  -IT  and  5,  oi  oveu  25  and  3  may  do  in 

ve  calculation  and  atudy,  the  table  of  change 
r  diometFal  pitches  ie  provided,  and  it  will 
proportion  of  Bcrew  gear  to  stud  gsar  to  he 

ail  on  the  left  will  gift 

ess  than  a  tbousaodlh  of 

ight  will  Bervo  with  an  error  always  lem 
undrsth  of  an  inch,  and  sometimeg  less  than 
htee  thoueandtba  of  an  inch, 
ig  tha  change  geam,  figure  the  pitch  dia- 
t  the  gear  as  if  the  thi^t  section  is  a  spur 
the  diametral  pitch  syiteia. 
ides  of  the  tool  should  coma  together  at  an 
thirty  de?Teea,  and  the  width  of  the  point 
loL  as  well  as  the  depth  to  bo  out  in  the 
r  in  tim  hob,  should  be  taken  Erom  tha  fol- 
»b1e.  The  diameter  of  the  hob  should  be 
than  that  of  tho  worm  by  the  "  incraase  " 

B  >o»  Hi  mtiri-n  1  r  Prrcn  WoBu  Tools. 


roper  pitch 


»l  pitch   

hobtuol 

worm  tool.... 
C  rat  ID  worm  or 

1 

1-035 
■988 

2-lM 
■250 

2 

■517 
■484 

I '063 
■12S 

3 

■345 
■323 

■708 
■083 

4 

■258 
■242 

»1  pitch   

hob  tool 

worm  tool.... 
foot  in  worm  or 

6 

■207 
■191 

■125 
■OoO 

G 

■173 
■162 

•3M 
■012 

7 

■H8 
■138 

•304 
■036 

■r29 
■121 

«»pit«i 

hob  toed 

worm  tool.... 
r  cat  in  worm  or 

10 

■104 
■097 

■213 
■02o 

1*2 

■OSG 
■081 

■177 

■021 

■074 
■069 

■1S2 
■018 

10 

■066 
■060 

tbetoolwith  thepi 


44    23 

22 

HB 

10 

110 

14 

G9 

21 

176 

92 

220 

21' 11 

7  ' 

21 

Ti 

2L 

7 

11 

3 

7l" 

It 

21 

11 

33 

22 

fiS 

33 

11 

44 

55 

y 

Ti' 

7 

u 

7 

2 

7 

7 

41     5 

66    IS 

88 

22 

25 

132 

IS 

22 

35 

176 

5 

44     25 

35     4 

35'  8 

35 

T 

7 

8 

35 

4 

5 

8 

36 

7 

7      4 

23 

It    30 

14 

40 

65 

50 

22 

60 

II 

70 

88 

80 

110    100 

21 

7     IB 

!1 

19 

21 

ID 

7 

19 

3 

19 

21 

19 

at     19 

44     0 

68    27 

88 

110 

9 

132 

27 

22 

83 

176 

18 

220    9 

10    10 

19    20 

49 

7 

49 

4 

19 

10 

7 

20 

49 

5 

19      2 

11      4 

33     6 

11 

55 

2 

33 

12 

11 

11 

22 

16 

65     4 

14     B 

2S     5 

7 

28 

1 

14 

5 

1 

6 

7 

5 

14       1 

22     5 

33    15 

41 

11 

26 

06 

15 

11 

3S 

86 

5 

22     26 

33'  8 

35    18 

35 

7 

10 

35 

8 

6 

16 

36 

1 

7       8 

11    ID 

11    IS 

22 

20 

55 

26 

11 

30 

11 

36 

44 

40 

55     50 

21' 19 

U     19 

21 

19 

12 

19 

7 

19 

a 

19 

21 

19 

21      19 

22     « 

33     2 

44 

55 

10 

flfi 

4 

11 

14 

88 

18 

no    20 

49'  S 

49"  3 

ID 

i 

13 

7 

49 

7 

7 

9 

49 

9 

49      9 

H     2 

33     3 

22 

56 

1 

33 

8 

77 

7 

11 

8 

S5      2 

28     6 

«a    6 

28 

H 

1 

28 

6 

68 

5 

7 

5 

28      1 

Exact  numbers  on  the  left.     Approximate  on  the  right. 


Width  of  Worm  OoEir  Face. 

The  beaniig  between  the  tooth  of  the  won 

it  IS  quite  BiDiUt      It  lit    theraiore,  useless  to 
the  gear  with  a  wide  face.    If  the  face  ii 


the  diameter  of  the   worm  it  wil!   have  all  the 

bearing  that  can  be  obtained,  and  any  extra  width 

will  simply  add  to  the  weight  and  cost  of  tho  gear. 

The  length  of  the  worm  need  be  no  more  than 


The  Hindler  Worm  and  Gear. 

If  the  cutting  hob  and  tha  worm  is  shaped  by  the 
tool,  1,  and  the  process  indicated  by  Fig.  102,  tha 
reaulting  pair  of  gean  is  known  as  the  Hindtey 
worm  gear.  The  worm  ii  often  called  the  "  tiour- 
glass"  worm. 

It  is  commonly  hut  erroneousty  stated  that  this 
worm  fits  and  fills  its  gear  on  the  axial  section,  the 
section  that  it  mode  by  a  plane  throneh  the  aiw  of 
the  worm  ood  norma)  to  the  axis  of  the  gear.  It 
has  even  bean  stated  that  the  contact  is  between 
auriaces,  the  worm  filling  tho  whole  geai  tooth. 


The  real  c 


fet  c 


,   but  i( 


._  Lot  a  aurfaoe  contact.    It  is  also 

rtaia  that  it  is  on  the  normal  and  not  on  the  axial 
ction,  and  that  the  Hiadloy  worm  hob  will  not 
.t  a  tooth  that  will  fill  an;  section  of  it.    Tha 


contact  may  be  linear,  aloug  some  line  of  no  great 
length,  but  it  isprol>ablF  a  jaoiut  contact  on  the 
normal  section.  The  orderof  Ihocontectis  certainly 
ven-  close,  resombling  that  of  two  surfaces. 

The  worm  ia  limited  in  length,  foe  the  sides  of  the 
teeth  cannot  slant  inward  from  the  normal  to  the 
axis.  The  end  tooth  I'l  in  Fig.  102  canDot  be  nrad 
for  it  will  deatroj^  the  teeth  of  the  gear  as  it  is  fed 
towards  this  axis  in  the  operation  of  nobbing. 

It  has  the  one  great  defect  that  it  is  not  adjust- 
able in  any  direction,  and,  therefore,  caimot  chi  iku 


tsetf  worn  the  same  amount.  It 
form  of  gearing  has  any  odcaui 
gearing,    except    when 


I  donhtful  i' 


T  tha 


perfect  adjasti 

The  Plu  Worm  and  Oear. 

If  the  hob  aiid  the  worm  are  shaped  bj  tha  pin- 

sbaped  revolving  millint^  tool   6  of  Fig.  102,  the 

gearing  produced  will  have  linear  bearing  between 

the  teeth. 
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pin  teeth  like  the  milliiig  tool,  each  pin  being  in  the 
azia]  section  ol  the  worm,  but  having  a  linear 
IwHnng  on  tite  normal  wction  ol  its  teeth. 

Ihis  form  of  gearing,  ichich  ia  u  modification  of 


mounted  on  atads,  B< 


luvG  been  enluged. 


The  Whitwortb  Hobblns  Uachlne. 
When  theamonnt  of  work  to  be  done  will  warrant 
the  nn  of  a  apecial  machine,  the  hobbine  machine 
of  Sir  JoMpb  Wbitnorth  ma;  be  ated.  It  wa« 
inTonl«d  in  183.],  ond  ha*  not  been  matariflUy 
improved  lince  then,  oltbough  there  are  numerouB 
patenti  relating  to  it.  Tbe  worm  gear  to  be  hobtied 
a  fixed  npon  the  same  ipindle  with  a  master  worm- 


n  of  E' 


AEter  wheel, 


hob  that  IB  so  moonted  on  a  carriage  that  it  can  be 
led  toWBidi  the  gear  blank.  The  hob  is  slowly 
forced  into  the  blank,  wbilo  both  aie  raTolring 
with  the  proper  speeds,  and  tba  gear  is  cut  witbout 
the  aasiatanca  of  preTiouslymaiJe  nicks.  See  British 
patent  6,850  of  1B35. 

The    Oonjngtttor, 

Thii  is  a  machine  for  cuttin;;  spur  or  spiral  gears 
bv  meaiu  of  a  hob,  and  its  principle  is  an  extension 
of  that  of  the  Whitworth  wona-gear  bobbing 
machine. 

If,  when  the  hob  in  the  Whitworth  machine  bus 
reat^ed  the  full  depth  of  the  tooth,  it  receives  a 
new  motion  in  tbe  direction  of  the  tangent  to  its 
pitch  spiral,  it  wilt  continoe  the  tooth  to  the  edge 
of  the  gear,  and  form  the  plain  spiral  gear  of 
Fig.  91. 

Fig.    104  is  sn  elevation  of  the  machine. 


Fig.  lOS  is  a  plan.  The  bob  A  ia  mounted  npi 
arbor  that  is  connected  bv  a  train  of  gearing  with 
the  spindle  k  that  carries  tbe  blank  gear  ^  to  be  cut. 
so  that  the  hob  and  blank  reTolva  together  with 
any  definite  pre portionatc  speed.  Tbe  hob  is  carried 
upon  acorrioge  tbat  is  ted  on  a  frame/.  The  hob 
swivels  upon  the  carriage,  so  that  the  tonpeot  to  its 
pitch  spin!  con  be  set  parallel  with  the  direction  of 
the  feed,  and  the  frame  swivels  so  tbat  the  tooth 
COD  be  cut  at  any  ancle  with  the  gear  spindle. 

As  the  bLink  und  the  hob  ore  rev-olving,  the  latter 
is  fed  into  the  fonsfir,  aiid  it  will  cut  a  perfect  tooth 
in  the  dlrectJou  that  the  frame  is  set  at.  Ab  the 
frame  can  be  set  in  any  direction,  the  machine  will 
cut  the  commaa  straight  tooth.  All  gears  cut  by 
the  same  cutter  will  run  together  interchnugeably, 
and  if  two  gears  are  cut  at  the  same  angle  in  opno- 
(ite  directions,  they  will  run  together  on  parallel 
shafts.    SeeU.S.pat<intniunbBr40^,030,Jiuiellth, 

isse. 


A  PEACTICAL  METHOD  FOR  EE- 
LTTCINQ  THE  INTERNAL  WASTES 
OF  THE  STEAM-ENGINE.- 
By  RoBEnr  H.  Tuu-hstos,  M.Am.Soc.C.l 

Ftbe  operation  of  the  Bteam- engine,  experiment 
and  obeervation  show  that  the  great  lonwa  of 
heat,  Bteam,  and  fuel  which  distini^iahed  the  real 
frooi  the  ideal  engine,  and  which  oonstitute  tbe 
greater  part  of  tbe  discrepancy  between  the 
puted  thermo- dynamic  eflideocy  and  the  effic 
of  the  engine  in  actual  working,  ore  due  to  wai 

.  heat  intfiTially  by  the  alternate  abtorplioo  of  .  . 
hythemetalho  surfaoes  of  the  cyliniier- beads  and 
piston  and  tbe  ejection  o(  tbat  beat  later  b    " 
condenser,  i(  it  be  a  oondoneiiiE  engine,  or  in  .. 
ooDdensing    engines  into  the  atmosphEre.      Many 

.  attempts  have  been  made  to  reduce  tbis  loss,  oa  b~ 
rendering  tbe  internal  surfaces  less  jmrle<k  con 
ductura  and  abaotben  of  beat,  by  superheating  th 
cnlertng  steam,  and  by  "oompouading"  tbeengini 
All  of  Uiese  methods  are  familiar  In  tbe  enginoer 
and  have  been  more  or  lesa  succeasful.  The  (team 
jacket  baa  also  bean  employed,  and  the  internal 
BurJacea  have  been  covered  with  nun. conductor  o' 
heat  by  vorioug  inyeulora ;  but  no  ilavicoof  thi 
Mnd  yet  introduceil  or  tested  experimentally  has 
been  efBdent  and  permanent. 

The  object  of  au  invenUon  of  tbe  writer  ig  tc  . 
vide  au  eSectite  no  n- con  dueling  surface  for  the 


I   paper   contribated  b 
rinn  SodMy  of  Cirtl ," 


,   of  the 


internal    surfaces    of    the    steom-engiua   cylinder, 
* — led  integrally  with  the  castings  of  which  tbe 
no  is  composed. 

is  well  known  that  ordinary  cast  iron  is  largely 
graphitic,  the  carbon  contained  by  tbe  iron  amount- 
lug  to  from  ^  to  3  per  cent,  of  the  whole  up  to  5  or 
il  per  cent.,  accdrdiiigly  as  the  iron  has  bean  ei- 
poaed  to  a  higher  or  lower  temperature  in  the  blast 
fiimoce.  and  as  a  greater  or  lesa  amount  of  fuel  is 
burned  in  its  reduition  from  the  ore.  It  is  also  wall 
known  tbat  a  procoss  of  slow  oxidation  will  remove 
the  iron,  in  part,  from  the  surface  to  exposed  and 
leave  the  carbon  in  a  somewhat  compact  form, 
whioh  is  held  in  place  by  a  honeyoombsd  mass  of 
unoxidissd  iron.  This  mixture  covem  the  snrface 
of  the  solid  iron  to  a  depth  depending  npon  the 
method  and  duration  of  tbe  action  of  tbe  oxidising 
medium. 

One  of  tbe  beat  methods  of  securing  the  oxidation 
of  the  iron  is  to  subject  it  to  a  dilute  acid— say,  for 
example,  a  aolution  of  aulphuric:  acid  in  water  in 
the  proportion  of  (no  port  of  acid  to  ton  or  more  of 
water.  The  writer  has  found  that  a  piece  of  iron 
submitted  to  a  verr  weak  solution  of  odd  for  ten 
da^a  produced  good  results,  tbe  graphitic  surface 
being  fairly  dense  and  compact. 

The  idea  is  to  expose  the  internal  parti  of  the 
engine  (sucb  aa  the  heoda  of  tbe  cylinder,  tbe  two 
sides  ol  the  piston,  tbe  internal  surfacea  of  the 
porta,  and  tbe  clearance  apace}  to  the  action  of  such 
asolrent  for  a,  suitable  length  of  time,  thus  oon- 
Terting  those  surfaces  into  highly  carbonised 
material ,  whicb  ia  n  comparatively  poor  conductor 
of,  and  has  a  low  capacity  for,  beat.  It  is  imprac- 
ticable to  so  treat  the  mbKng  surfaces;  but,  aa 
they  are  kept  in  a  high  state  of  poti*h,  their 
capacity  for  taking  up  heat  is  thus  greatly  lessened, 
and  it  la  therefore  not  so  neceasory  to  treat  the  sur- 
facea subjected  to  friction. 

In  modemeoginea.  especially  those  of  the  "high- 
speed "  type,  the  cylinders  arc  of  large  diameter 
and  amall  length,  and  the  stroke  of  the  piston  is 
abort,  thus  exposing  large  areas  of  piston  and 
cylinder- head,  which  ore  efFoclive  in  condenaiDg 
tlie  steam  and  reducing  the  efHciency  of  tbe  engine. 
These  large  areas  I  propose  to  treat  in  the  manner 
described. 

Refcrriug  to  the  drawing,  the  interior  surfaces  of 
the  heoda  a  and  the  interior  surfaces  of  the  ^rts 
and  pifsages  of  the  cylinder  A  ore  provided  with  a 
coating,  A,  of  graphite  produced  in  the  manner  above 
dcscri&d.  Opposite  sides  of  the  piatou,  6,  are 
treated  in  like  manner. 

In  addition  to  rendering  the  surfacea  graphitic  in 
the  manner  described,  we  may  fill  tbe  spongy  sur- 
faces so  prepared  with  a  sul»tance  which  ia  a  non- 
conductor of  beat^auch  OS  drying  oils,  shellac,  or 
other  adhesive  non-conducting  materials — which 
will  decreaae  the  conducting  ond  beat-storing  pro- 
pertiea  of  the  aurfacea,  and  at  the  same  time  aid  in 
giving  them  permanence  in  the  presenoo  ol  varia- 
Bons  of  temperature,  pressure,  and  humidity,  such 
as  inevitably  occur  in  all  CDgines. 

The  effectiveness  of  this  plan,  aa  devised  by  the 
writer,  was  studied,  and  ita  InBuence  on  the  efficacy 
of  Uieenginewaa  investigated,  at  his  request,  by 


ofti 


igine  built  especially  for  the  Uboratory  and 
for  experimental  work  by  tbe  Messrs.  Payne,  of 
h:lDura,  N.Y.,  was  emploved,  and  the  procesa  con- 
sisted in  measuring  the  flow  of  heat  through  its 
head  into  a  calibrated  calorimeter.  Several  aeries 
of  triala  were  made  at  varioua  times,  and  under 
dilTering   conditions,    each   usually   Ustiug   forty 

In  the  first  trial  a  head  was  made  for  the  steam 
cylinder  of  what  is  familiar  in  the  foundries  of 
Western  Now  York  under  the  name  of  "  Tuwsr 
iron.  Its  thickness  was  lin.  The  outer  fact 
amoolbly  polished,  ae  is  usual ;  the  inside  was 
simply  smoothly  faced-ott  in  Ibe  lathe  witl  " 
ordinary  finishing  cut.  The  inner  face  waat 
under  coudiUous  described  as  foUows : — 
Nn.  Teat.        Condition  of  luner  Surfaoa. 

!.     Aa  finished:  greasy. 

2.     As  Qniabed  ;  greasy. 

3.1 

■i .  '  Sams ;  washed  olean  with  benime  and  dried. 

.  I  Oiled  with  lubricating  oil. 

g  I  Washed  dean  with  benzine. 

J  J   I  After  exposure  to  nitric  acid  IGhoora;  then 
}.;'  i     oiled  with  linBoed  oQ. 

13.  j  Similarly  treated  with  hydrochloric  add,  and 

14.  i      oiled  after  12  houra'  expOBUro. 

lo.  I  Sulphuric  acid,  1 ;  water,  2  :  for  48  hours 
16.  i     then  oiled,  and  allowed  to  dry  24  hours. 
Itankine's  formula  was  employed  in  making  com 
paiisons : 


which  t'  utd  C  are  the  tempentuns  ol  Quid  o 


each  side  the  plate,  n*  and  «  are  the  resMi 


equation  gives  ^  tbe  quantity  of  beat, 
ttansroitt^  per  square  foot  per  hour. 
X^t  Q  =  totalheat  ttonamitted,  th«a  I 


3     _Q_    _     g.j-3  ' 


0  of  Q  varied  from  aboot  5^jO  B 

caaea  I  and  2  to  3000  and   3100  m  a 

as  shown  in  the  table  whicb  lollosra : 

TlBLS. 

Ko.  Teat. 

Q. 

('-( 

»■+' 

236-0 

0-OCH 

2 

5508'4 

238-0 

SU4-2 

238-8 

2391 

5 

50oS-8 

239-8 

fiS23'9 

I 

6444-3 

6820-4 

233-T 

6S16'6 

2*4-7 

236'G 

6439-7 

236-7 

6581-8 

236-a 

5741-1 

30M-4 

226-3 

8- 

16 

3104-i) 

In  the  first  four  runs  tha  gmdual  incr 
resistance  noted  was  attributed  to  tbe  gstht 
rost  on  tha  exterior  surface,  no  oil  tning 
protect  it  from  the  water,  and  to  the  gru 
of  greosineas  on  tha  interior.  In  'Nos.  3, 
sensible  change  appears  other  than  tbe  | 
alteration  j  ust  noted ;  nor  is  any  notahli 
attained  until  the  lost  pair  of  data  ore  reacb 
then  beoomes  evident  that  treatment  with 

and  BO  short  a  time  allowed  for  dr^fing,  hu 
oeedingly  imporbnt  elTect  io  rednctn^  condi 
and  preventing  heat  storage  and  tranimisBO 
By  even  a  superficial  treatment  with  a 
oil,  the  saving  ol  heat  ia  40  per  cent- 
8300-5000^0.^^^ 
8600  '  ■" 

and  this,  it  would  seam,  should  meamre  the 
tion  by  which  intemtJ  cylinder  oondenu 
diminished.  With  more  prolonged  treatmt 
add  and  a  more  eflldent  absorption  of  oil  ai 
complete  drying,  the  gain  would  be  cousi 
greater  than  hero  appears,  and  aa  will  be  h 


hall:  whiob,  in  ordinary  practice, 

20  per  oant.  of  all  steam  uied.  tho   flgur 

greatest  with  siaaUest  sizes  of  engine. 


B  Lehigh  Univeraity  h 
on  the  presaoro    mr 

„ n.     A  cylinder  was  till 

oil  and  provided  with  a  pump  piston  10 
inches  in  ares,  to  which  was  attadied  c 
to  bo  drilled.  Tho  cylinder  woa  alao  fiti 
presaure  gauge  and  indicator,  by  means  o 
diagrams  could  be  obtained  abowing  the 

lin.  diameter  were  found  to  exercise  a  pn 
ISl  kilos.,  while  for  drills  of  ^in.,  tin.,  s 
diameter  the  corresponding  pressures  roai 
49H,  056,  and  816  Mlos.  An  American  pa] 
this,  but  does  not  Bay  anything  as  to  the 
the  drills  or  the  character  of  tbe  cast  iron. 

As  American  paper  says;  "Hair  felt  p 
Ibe  foundations  of  the  ateam-enginea  o 
dynamo  stationa  will  effectively  ruoedy  t) 
and  vibration  now  ao  often  complained  of 
station  is  operated  in  a  private  neigbbourho 
electric  company  recently  had  one  ol  its  1 
power  engines  removed  from  its  foundation 
were  taken  up  to  the  depth  of  4tt.  A  layei 
oln.  thick  was  tbea  placed  on  tite  foundati 
run  up  2ft.  on  all  aides,  and  on  the  top  of 
bricktrork  was  built  up.  Tho  cost  of  the  alt 
wa«  aboat  300  dola." 
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mill  ordiuBTT  meeting  of  this  club,  held 


[,   Dallingof, 


a  the 


ntas  of  tha  precediog  ineeting  vrere  rauj 
med.  Propoaa]»  for  mamljBrship  wert 
iup«niled  fur  ballot  at  the  Deitmestuig. 
'  Ui«  books  and  psriudiculs  prenented  oi 
for  tbo  library  aiaoB  tbo  Iiut  meating 
IT  the  fearetarf ,  who  also  announaed  the 
I  tvelvo  slides  of  selected  diatonu  for  the 
om  Mr.  H.  Morlaiid,  and  also  twelve 
tly  of  Bacteria,  from  Mr.  Pound.  The 
■e  gentlemen  in  their  owa  line  was  well 
every  member  attending  the  meetinga, 
lonsuons  could  not  hut  prove  valuable 
to  tbo  dub's  ooUection.  A  vote  of  thanka 
Moi'l:Lad  and  Found  was  pat  from  the 
arried  iimmimoaBlj. 

■op  eihibitad  and  described  a  supenor 
microscope  made  by  MesTS.  Swift,  of 
L  Court-rood,  W.  He  said  it  had  long 
ter  of  BurpriBo  and  regret  with  him,  and 
ml  times  expcenedthisattbairmeer 
tter  clans  of  students'  instrumeuti  ihoiild 
be  provided  with  something  mare  a 
actical  than  the  common  sub-stags  &tting 
plication,  particularly  of  an  achromatic 
or  Buch  other  apparatus  as  required 
aitring  to  the  optic  aiia.  No  doubt  it 
waa  porchued  a!  f/ie  laiiu  lims  as  tb 
ould  be  sent  oat  (airly  centred  ;  but  if 
uhaciiuently  the  chances  were  it  would 
conaiaerabfy  out  of  truth.  On  talking 
nilh  MoBUB.  Swift,  it  was  suggeeted 
em  that  the  tail-piece  of  the  microgcope, 
being  merely  a  tube,  ahould  be  made 
retail  groove  to  receive  a  eliding  b*r, 
hr,  upper  end  a  simple  gub-stage  with 
juatmouts,  and  at  the  lower  and  a  slot  to 
ig  for  the  mirror,  to  that  this  could  be 
irlirally  independently  of  the  main  bar. 
nent  waa  now  before  them  for  criticism, 
dd  only  point  out  such  other  features  as 
leciol  remark.  The  U^dv-tuhe  was  made 
same  aiie  eyepieces  as  the  larger  instru- 
ia  firm— viz.,  ^^in.  in  diamater,  and  short 
rork  with  obJoctirSB  adjusted  to  the  Con- 
be-length.  A  draw-tube  waa  provided 
tioQ  to  tha  Ensliah  standard  of  lOin. 
g  carrying  the  body  waa  made  lonwr 

from  shake  with  lowpowec  objectives, 
djuatment  consisted  of  a  very  carefully 
rentia)  screw  motion,  capable  of  very 
uasiug,  and  the  milled  heads  were  large 
Srra  gnup.  The  stage  waa  big  enough 
(ure-platea,  and  the  Nelson  horae-shoe 
adopted  both  for  lightness  aud  for  the 
^To  in  feeling  the  working  distance  of 
i-e.  Inatead  of  those  abominable  clips 
equentty  damage  the  specimen,  it  had  a 
le  with  sprung  guides  moving  in  grooves 
of  the  stage  ;  small  clips,  howevoi',  were 
ir  use  in  the  horizon^  position.  The 
ihauioal  stage  can,  of  course,  be  applied 
The  sliding- bar  carrying  the  subatage 

Btted  that  there  was  not  the  slightsat 
fficulty  in  focussing  a  fairlj'  high- angled 
and  a  olamping  screw  was  provided  for 
ongh  not  really  neceaaary.  The  mirror 
a,  ui  case  it  was  desired  to  work  with 

from  the  lamp.  Messrs.  Swift's  price 
,  including  two  eyepieces  and  a  superior 


superficial  likeness  toCouochilua 

d  the  provisional  title  of  iialaiui  for  this 
liecause,  so  far  aa  his  own  ohserratians 
u  never  attached  to  pond-weed.  He., 
I  free-iwimmiog.  He  also  deicnbed  a 
r,  tor  which  no  name  at  present  bad  been 
id  he  was  in  communication  with  Dr. 
the  subject.  It  somewhat  resembled 
,.  hut  the  whiter  oggs  were  different, 
r  apedes,  moreover,  possoased  intestine 
anas.  Drawings  on  the  black  board  to 
r.  Weetem'spaper  werem.ide  by  Mr.  W. 

ing  a  vote  of  thanks  to  Mr.  WeBtem, 
nt  remarked  that  the  paper  they  had 
L  til  was  a  practical  tiroof  of  the  value 
?  Society  such  as  the  Quehett  Club. 


Orgaos,  especially  the  Antharidia  of 
jdeu,''  illuslrated  by  coloured  diagrams 

thanks  was  pasacd  to  the  author  for 
Sng  paper,  and  announcement  having 
if  the  fixtures  for  the  ensuing  month, 
ings   tormiuated  with  the  usual  con- 


SCIENTIFIC    NEWS; 


IT  appoaie  probable  —it  is  almost  cortain — that 
the  comet  obeorvod  by  Mr.  Barnard  on  the 
6th  inst.  was  D' Arrest's  periodical  comet,  which, 
it  seemi,  has  been  detected  from  the  Lick 
Obsmratory  some  weeks  after  perihoIioT 

Another  Bcoall  planet  (No.  299)  was  disoovored 
by  Dr.  J.  Paliaa,  of  Vienna,  on  the  tith  '— 

Dr.  H.  Struve,   of  Palkowa  Obeervatory,  has 
boeti  znahing  micrometer  measures  of  the  satellites 
of  Saturn  with  the    30in.   oqaatornal,   and  eo: 
tributes  to  Artro'^taitehi  iftichrichUn  a  note  i 
the  subject,  in  which  he  says  that  the  changes 
the  elements  and  mean  motions  of  Mimas  m 
Tetbys  mav  increase  indefinitely.      Those  who 
make  a  study  of  Saturn  will  Snd  much  to  interest 
them  in  the  poper.     Dr.   Struvo's  detennination 
of  tha  spheroidal  constant  of  Saturn  ia  002S9, 
and  tie  ring-system  may   be   disregarded  as  a 
sensible  "  tnaju  "  in  the  calculations. 

Doth  Mr.  Barnard  and  Mr.  Bumham  have 
observed  the  remarkable  appoaranoas  of  the  first 
satellite  of  Jupiter  during  the  laat  month  ~  ~~ 
and  they  conclude  that,  unless  there  was  a 
belt  on  the  satellite  parallel  to  the  bolts  of 
Jupiter,  there  is  no  alternative  but  to  consider 
the  satellite  actually  double. 

The  ordinary  general  meeting  of  the  Institution 
of  Mechanical'  l-ugineers  will  be  held  on  the 
oveninga  of  Uct.  2'J  and  30,  at  1&,  Qt.  Qeorge- 
street,  by  permiaaion  of  the  Ooancil  of  the 
Institution  of  Civil  En^noers,  when  some  rather 
important  papers  will  be  road— notably  one  by 
Mr.  It.  Jeffords,  on  "Tuba-frarae  Goods  Wag- 
gons of  light  weight  and  large  capacity,  and 
their  effect  upon  the  working  eipenaos  of  rail- 
ways." In  connection  with  this  pnpar  the 
members  are  invited  to  inspect  a  waggon  which 
will  be  on  view  during  daylight  on  October  29  and 
the  Victoria  passenger  station  of  the  L.  C. 
anil  D,  Railway,  where  it  will  be  standing  in 
the  siding  behind  the  main  arrival  plattorm, 
by  permission  of  the  railway  company.  On 
"Milling  Gutters,"  by  Mr.  Uoowe  Addy,  of 
loffield;  on  "The  Mechanical  Treatment  of 
Moulding  Sand,"  by  Mr.  Walter  Bagshaw,  of 
Uatley,  are  other  papers  treating  on  interesting 
luhjects. 

In  his  Ilorveian  Oration,  delirsred  before  the 
Ro^l  College  of  I'hyaiciana,  Dr.  Andrew,  pre- 
liminary to  the  more  technical  part  of  hia  dis- 
lurae,  referred  to  the  fact  that  a  man  may  bo  u 
rst-rate  practitioner,  and  yet  have  no  title 
hntever  to  be  ranked  among  scientific  phyaio- 
logiata,  as  a  sailor  may  be  a  tirst-cate  navigator 
ithout  being  in  any  proper  sense  of  the  words 
scientific  astronomer,  or  mathematician,  or 
_  hysicist.  One  of  the  best,  if  not  the  best, 
detmitions  of  "  medicine  "  ia  that  which  describes 
applied  physiology."  If  we  fail  to  attain 
to  that  idetil,  if  we  are  compelled  doily  to  act 
upon  probabilities  in  place  of  scientiHc  certainties, 
then  the  blame  mnst  rest  at  least  as  much  on  the 
physiologist  as  on  ourselves.  He  fails  to  supply 
us  with  the  knowledge  which  we  req.uire,  and 
which  ho  alone  <an  give  us.  Medicine  ia  thus 
i  many  instances  of  an  art  stunted  by 
the  insufficient  development  of  the  science  with 
which  it  ia  connected  and  on  which  it  rests. 
Physiology  by  alow  degrees  has  come  to  rely 
mora  and  more  on  purely  scientific  modes  and 
instruments  of  raaearch,  and  to  apply  them  by 
\  to  matters  which  can  be  brought  to 
the  teet  of  direct  experiment.  Medicine,  on  the 
other  hand,  hae  no  choice  but  to  remain,  so  far  as 
it  has  a  scieotiBc  side,  a  science  of  observation  ; 
for  anything  like  effective  investigation  of  the 
.atlera  with  which  it  de.ila  by  direct  experiment 
impossible. 
The   Geologists'    Aisociation   commoncea  the 

will  be  held  in  the  Library  ot  Uuiveraity  College, 
London, 

The  annual  gEneral  meeting  of  the  Mineralo- 
gical  Society  will  bo  held  in  the  apartments  of 
tha  Geological  Society,  Burlington  House,  on 
Tuesday,  Nov.  II. 

The  Decimal  Association,  which  was  formed 
last  year  for  the  purpose  of  promoting  the 
adoption  of  tha  decimal  system  in  this  country, 
has  lately  been  actively  engaged  in  distributing 
information  on  tha  advantigea  to  be  gained  by 
such  a  change.  The  question  has  specially  been 
prominently  brongbt  under  the  notice  of  School 


Boards  throughout  the  country.  Twenty  Boarda 
have  already  pnssad  resolutions  favouring  the 
object  of  the  association,  and  hare  assisted  in 
bringing  the  nuitter  under  public  notice.  Trade 
Unions  ore  also  taking  the  subject  up,  meetings 
having  been  held  to  discuss  it  from  a  working 
man's  point  of  view — so,  at  least,  we  road  ;  but 
has  the  carpenter  or  the  engineer — the  mechanic 
generally — any  desire  to  get  rid  of  his  foot- 
rule  ? 

A  correspondent  has  sent  us  a  "catting" 
containing  an  account  of  a  meeting  ot  the 
Windsor  and  Eton  Scion tiHc  Society,  from 
which  we  leam  that,  "  In  one  of  tha  upstairs 
committee-rooms,  Mr.  H.  Middletoo,  ot  »longh, 
exhibited  to  public  view  a  steam-driven  tricycle, 
which  was  guided  round  the  room  with  the 
greatest  facility.  It  ia  calculated  that  the 
trioycio  will  travel  at  tha  rate  of  10  or  12  miles 
an  hour,  and  the  boiler,  small  as  it  is,  will  hold 
sufficient  water  to  last  an  hour  and  a  half." 

The  Berlin 
against  the  ii 
mushrooms,   which  are   commonly  uned  on  the 


'Contii 


pa,  ste« 


Titaai 


I  made  that  packets  of  these  dried  ir 
DOms  f  requentl)'  contain  poiaonoTis  fungi,  and  It 
)  also  asserted  that  edible  mit»h  rooms  when  dried 
emain  white,  whereas  poisonous  species  acquire 

Accounts  received  by  Atlantic  steamers  during 
the  present  season  give  a  remarkable  description 
of  the  icebergs  seen  this  year ;  the  Fulila,  which 
has  recently  arrived,  for  insUiute,  reporting  aa 
iceberg  about  400ft.  long  and  1.50ft.  high  ia 
'-*  45"3o'N.,  long.  48=  V  \V.  The  longitude 
not  matter,  but  icebergs  in  such  latitudes 
rather  dangerous  in  seasons  when  they  are 
nnexpectod. 

The  development  ot  what  we  term  electric 
tramways  seems  to  have  introduced  a  new  word 
10  AmericHn  papers.  Aa  u  role,  what  we  uall 
a  railway  they  call  a  railroad ;  but  "over  there" 
they  are  certainly  going  ahead,  Mr.  Lowry,  for 
instance,  of  the  St.  Paul  and  Minneapolis  Rail- 
way systemi,  having  recently  ordered  13  Edison 
dynamos  of  200H.I'.  ejich  and  20  cars.  They 
required  to  run  nt  25  mites  an  hour.  Early 
I  year  Mr.  Lowry  ordered  about  7,000H.P.  of 
electrical  apparatus. 


uD  aiitacka  of  a  parasitic 
fungus  which  destroys  giast  numbers  of  them, 
ipecially  towards  the  end  of  autumn.  Wo  some- 
mes  see  the  corpses  of  auch  aa  have  met  this  fata 
glned  to  tha  window-panes  in  tlie  attitude  of  life, 
with  legs  widely  spread  and  wings  roiaed  as  if  in 
preparation  for  flight,  but  with  a  white  halo  on  the 
glass  all  around  them,  aud  with  bodies  pale,  un- 
bealthy -looking,  and  distended.  The  spores  of  the 
fungus,   which   are   eioessively  miuute   and   are 

idy,  and  such  as  strike  its  under  surface  may 
become  adherent,  when  each  spore  sends  out  a  long 

body.  Once  here  its  host's  doom  is 
oeitaiu,  for  it  meets  witli  suitable  nourishment 
in  the  shape  of  the  daids  of  the  fiy'a  body,  by  aid  uf 
which  it  will  speedily  propagate  itself  until  its 
—-'■-1,  drained  of  its  hfo  support,  finally  succumbs. 
Uiread-like  tube  first  produces  a  series  ot 
detaohed,  rounded  bodies,  somethiug  like  the  cells 
o(  the  yeast  plant.  These  cells,  which  have  an 
indefinite  power  of  self  multiplication,  are  carriei' 
by  the  blood  to  all  ports  of  the  body,  and  thus  ttai 

J ipreada.     Tliej,  in  their  turn,  giiarisBtij  a 

o(  branching  tubular  tbreada,  similar  to 
those  of  the  earlier  stage,  which,  in  process  o(  time, 
aeliata  the  skin.  Each  thread  which  thus  makes 
appearance  outside  gives  rise  to  a  sort  ot  head, 
dott  contains  spores  like  those  with  which  the 
—ies  started.  Tlieie  are  cast  ol?  with  conaiderabl 
force,  and  multitudes  of  them  no  doubt  perish, 
while  others  are  ultimately  wafted  against  the 
bodies  ot  other  flies,  tn  deal  destructiou  among 
thorn  as  among  their  predecoasors.  Tae  particular 
tpecies  of  fungus  which  makes  havoc  with  Uia 
house-flies  is  called  £.iijiu'<ii  imni'ie,  aud  is  one  of  a 
group  which  ore  distiuguishsd  by  their  babit  of 
Bubsisting  upon  living  iusacts.  The  maturatioa  ot 
the  fongus  involves  tue  death  of  the  Hy,  tha  fluida 
of  whose  body  serve  as  fcod  for  the  paiasile. 
Under  its  attaclc  the  fiy  becomes  gradually  taeblar, 
and  finally  quite  uuable  to  move,  and  then  the 
viscid  secretion  from  the  pa<h  on  the  toot  hardens 

dinging,  while 

above  described. 


which  it 
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LETTEES  TO  THE  EDITOR. 


wnrmor,  unfroim  aubstrata,  Bquoooa  vapour  may 
DCcasioaBllv'  be  gifen  oil  st  low  temperaturs,  and 
would  tend  to  pua  to  the  onter  void,  whora  it  must 


.t  first  thu  would    ; 


Togul&rlj  atoDg  the 


od7  of  payn  vfl.  a  -ria 
dsjve  thali  ongiiiiL' 


THB     LITKAa    B&TS,     OLEETS,    &a. 

[31731.]— I  i»  lot  Burpriaed  at  UiB  diffioultie* 
eip&riencad  iii  undantiuidiiig  the  "ThBoij  of 
Glttoiatjoii "  by  those  who  have  oot  road  the  work. 
Erea  of  tei  ita  perusal,  I  find  that  taw  get  held  of  it 

Moit  of  the  letters  which  I  have  lately  written  in 
rogard  to  hot  &ii  on  the  moon,  raj«,  colour,  Jcc, 
haiVebeen  to  eladdato,  s>  f iir  a<  I  can  do  n,  parta 
of  tbe  Buhjoct  which  wo™  misundorstooil  by  corro- 
Bpoudeata  from  several  quarters. 

A  very  general  mistalce  is  to  suppose  that  I  look 
on  tbe  moon's  surface  aa  generally  (otmed  of  ict, 
instead  of  ite  being  mainly  !iiti}fp  coToriiig  an  irre- 
ffular  ice  crust.  In  a  few  cases  only  do  1  think  we 
luioold  see  a  partially  clean  ice  surface  (covered 
with  meteoric  dust)— i.e.,  a.i  in  Plato,  Grimaldi. 
Biccioli,  the  dark  Buots  in  Alphansus.  kc.  Od  all 
the  bright  elevated  portions,   I  take  it,  tho  real 

SladatM  crust  is  vary  deeply  snowed,  all  the  raised 
Kktme^  such  as  rings,  pwks,  and  mooDtains  e 
being  of  that  material. 

Bat  on  rank  fioors  and  maria  the  surface  is 
heavily  mowed,  the  last  paragraph,  page  22,  of  my 
theory  indicating  how  tho  long  and  short  to  '" 
ridges  or  banks  arose.  In  letter  3U7o,  I 
H.  O.  Dixon  aska  onr  "  F.R.A.S."  to  pass  sentence 
on  my  work,  and  I  hope  he  will  do  so  flventaally : 
us  yet,  however,  he  hs^  not  quito  understood  it  aJl, 
I  can  see,  notably  in  regard  to  the  rays.  Uight  I 
therefore,  as  thu  subject  I  know  intenats  others  aa 
well,  point  out  titat  the  solution  suggested  for  them 
by  tho  editor  of  A~'*«if'/£'fvr' presents  some  di faculties. 
It  had  been  urged  by  Mr.  Ranyard  that  tho  lunar 
rayaaro  duo  to  !fuow  deposited  from  aqueous  vapour 
given  out  through  long  radial  fiasuree,  which  ~~~ 
BO  far  Dowheio  visible  to  lU,  and  that  the  vapour 
has  been  carried  out  by  air. 

In  the  first  place  aa  f  ar  as  I  kn 
visible  fissureii  or  dofte  along  any  of  the  rays ;  and 

BBCondly,  as  I  indicated  in  letter  31 

view  the  rays  would  (at  least,  in 
lidgaa,  and  easily  soon  as  such  at  tl 
maria."  I  also  pointed  out  tbat  the  truth 
it  demonstrated  by  a  careful  study  of  so-called 
"  clefts."  In  thess  latter  we  see  the  actual  fiuuie, 
and  at  times  bordered  by  faint,  ircegnlar  ridges  and 
rows  of  f<iiifl"fiit  craters,  which  I  aaaume  to  bo  duo 
to  snow  deposit.  The  study  of  ''  clefts  "  in  regard 
to  Uxis  feature  seema  to  me  iuatniotive,  a  large 
peroentage  being  so-called  *^  crater  rills."  in  many 
csMS  with  confluent  Ofcnings.  Webb,  in  bis 
"Celeriial  Objects,"  pace  100.  when  reterrine 
to  the  cleft  of  Hyginus, 
once  saw  in  tho  wane  ita  eugoa  onogi  „ 
caviW  (of  Iha  crater)  aa  two  narrow  bright  liuea, 
and  Schmidt's  large  maprepresiintaitso."  Neison, 
on  page  331  of  his  ■■  Moon,"  rsfara  to  the  lorgf 
oloftUippalus  0  (s.  368)  thus:  "  Its  central  posi- 
tion ia  Madler  s  Hippatus  <>,  and.  according  tc 
Schmidt,  it  ia  in  placea  a  crater  rill."  Again,  on 
page  38-5:  "  The  third  cleft,  rill  3  (a.  l73),ybreakE 
through  the  ridgea  Campanus  — -*  <—:~-:- 
this  portit  -.   -   ■"  ••    r^  - 


orifices 
should  sea  the 
Without    some    explanation    of    this 
inot  see  how  we  can  possibly  account, 
not  only  for  tho  above  peculiar  features  in  regard 
to  elof  ta,  but  that  in  so  many  cases  all  are  absent, 
and  we  see  the  deft  oa  a  aunple  crevasse.     But  I 
needful  aa  a  means  of  trans- 
porting the  "  aqueous  vapour  "  ;  tbia  could  oiiat, 

— J J  p^^    m   (Jig    absence  of  all  gas.     Aa  a 

by  which  heat  could  be  carried  out.  vapour 
is  indeed  16,000  times  aa  effectual  as  air 
net's  "Phyaica,"  paragraph  935,  11th 
edition).  When  w*  cooiider  fiie  great  tiza  of 
many  of  the  rays,  their  i-jij(A  and  itraighlaea', 
compared  to  terrestrial  flsaurw,  together  with  the 
foregoing  teaturea,  which  ace  associated  with  the 
fissiiroa  which  we  can  'ci,  I  feel^  sore  that 
'HI  agree 


COS  became  bridged 

, ..  would  appear  as  t"^ 

Laatly,   and  more  rarBly,_ 


the" 


wriU." 


ig  near  the  point  of  observation.  In  alettarto 
le.  Dt.  Swift  sajTi— "there  are  timee  when  m^ 
Jeaoope  completely  breaks  down."  and  yet  it  u  » 
Sin.  Clark  refractor.  Thia  breaking  down  is  do* 
1  tho  atmoapheric  moistore  and  interchange  of 
arrenU  I  quite  agree  with  Mr.  Linsoott  thit 
Tenebria  "  vnll  find  that  all  conditions  being  oqMl, 
lo  refiector  will  form  just  aa  perfect  an  image  M 
le  refractor.  Perhaps  aome  reflector  tubes  are  tm 
lort      and    tho   heat   from   tha    obaerver'a    bod* 

_nd   breathing    may  disturb     the  doflnitioD,  and 

possibly  tho  beat  from  the  breath  and  body  may  hs 

-■  --Tbe<l  hy  tho  tubes,  and  thua cause  uoduUtMn  m 
aiedium  through   which   the  rays  moat  pus. 

bo  might  be  Wmporanly  lengthened  and  CO 

with  aorae  good  uon-coudii 

made  on  tho  same  objects  w 

ebris"  has  a  flood  apeculi 

^,^ for  hia  "  corkscrew"  im 


TO  IS8CKIBB  A  PENTAaOK. 
[.•iUJfi.)— Let  a  B  C  D  be  the  circle  in  which  the 
entagon  is  to  be  iaacribed.     Draw  AC.  BDd»- 
letaraat  right  angles;  biaoot  OD  iaE;  with  L  tor 


towards  a  domonatratton  that  the  bright 
raya  are  not  due    to   snow  deposit    derived  from 
isible  fissures  in  the  crust. 
;  must,  of  Dourse,  admit  that  at  first  alght  tbe 

S'anation  which  I  have  pnt    forward    may  be 
er  startling,  or  even  incredible  ;  bat  when  all 
I  circnmstancea  of  the  cose,  a*  far  as  we  can  get 
thom,  are  taken  into  account,  when  wo  see  tht 
own  peculiarities  cf  tha  ray's  whiteness,  super- 
.    Wity  and  radiality  fltting  so  completely  into  the 
(previously)  assumed  conditiona  of  a  deeply-snowed 
Borfaoe  (stair- '  ■—  -    -  '    ■■    -    >  --  — ■  — 


13}  uiQLwaic  dnat],  and  aa  outer 

,  I  think  the  view  of  their  eleotrioaJ 

origin  will  not  look  ao  nttarly  improbable  after  all. 
Their  being  looked  on  by  llr.  Ranyard  aa  poaeiblj 
...  _  ,.- —  _.  ,_   ^   distinct  advance  in  t""- 

r  Surfacing  by  Glaciation ' ' 
!e  that  revolutionary  — — 
aoit  adversely  critidaed  (with  u 

ighty  understood,    and  .    . 
ly  einddate  matters  gradually 
irity)  that  I  send  this. 
India.  8.  E 

PBB3BIDa. 

[31722.]— SixcE  the  subject  of  tho  Perseids  has 
been  called  up,  1  will  say  that  here  on  August  IC 
tho  conditiona  were  most  favourabio  for  observations 
I  sat  out  in  an  open  yard  about  10  minutes  anc 
counted  oO  roetaora,  two  of  which  paBied  from  was' 
to  east  at  almost  right  angles  to  the  Persdds,  twc 
passed  from  east  to  west,  and  one  passed  from  south 
to  the  north ;  one  large  one  passed  from  PerseoB  south, 
and  apparently  melted  o!T  in  bluish  fragment!  for  a 
long  distance,  whan  it  eiploded  and  disappeared, 
while  its  fiery  trail  lasted  fully  two  aeconde.  All  tbe 
other  meteors  moved  at  almost  lightning  speed,  and 
disappeared  about  the  planet  Jupiter.  For  a 
number  of  nighta  prior  to  this  occaeion,  many  large 
metaora  came  from  tha  same  radiant,  and  were  of 
tho  same  quality.  I  should  have  perhaps  aaid  that 
my  nbsecvationa  were  made  between  eight  and  nine 
o'clock. 

Milford  Centra,  Ohio,  U.S.A.         B.  Onbriol. 

THB"TairTH"  ABOUT  THE  COKPASS. 

[31723.]— Totr  did  me  the  favour  (page  1*8)  of 
inserting  a  letter  on  the  "Truth  about  the  Com- 

"    May  I  venture  to  add  to  it  that  it  seems  to 

_. the  N.  point  can  be  found  at  once,  just  as 

easily  as  Uie  S..  by  turning  away  tho  hour  hand 

' "--  sun.    When  there  is  no  shadow  under  the 

B  rest  of  the  calculation  *^gDea  without 
saying."  V. 


r  of  heat,  and  a  tat 


page  392,  referring 
rilla  ol  Merainus,  he  aaya  :  "On  the  bord« 
of  this  terrace  ia  a  very  anomaloun  rill,  Ji  (a.  243) 
appears  not  entirely  na  a  rill  but  aa  i 
cb  Schmidt  thinks  it  ia  in  port)."    Oi 


^  (whicb  I 

a  the  great  rill  of   'B/'n 


Bond  f 


tap: 


_. ...  _1),  which. 

ttcoordinp  to  Schmidt,  ia    in    part  a  crater  rill." 
Lastly,  m  the  lowoat  diagram  of  plate  'i.  is  ~'~ 
"Theory  of  Lunar  Surfaoins  by  Qladalion 
have  drawn  fmm  Naieon'a  ■'  Moon,"  map  VIII. 
ridge,  daft,   ridge,   deft,   and  — '— 


Uirongh  Wollastou  C,  and  is  a  good  uistance 
of  the  way  these  very  difltinct  featurea  at  timet 
allemate  on  one    line.     There  is,   in   tact,   ample 

evidence  in  connection  with  the  lunar  "  detts"  ol     ^,., ^  „      

deposit  along  their    Ijordera,   which   I  take  to  be    ^d  by  this  peculiar  rushi 
snow;  thay  aeem  to  be  vast  crevoseea  or  cracka  in    ba.\B  ' '  '■  '— '-"  —  ■■ 

■■■  glaciated  crust  of  thi      ''  "         -       ..-    i  -      - 


entre,  and  E  A  as  radius,  draw  tho  arc  AF.    Tb» 
hord  A  F  ia  the  aide  of  the  required  pentagon. 
Liverpool,  Oct.  11.  W.  B. 

ON    BBOUtiAB    POLTaONS. 

[31 727.] —In  the  letter  31G91,  Lord  Qrimtli«|S 
-■ —  -1  method  for  conatructing  the  regular  p^» 


the  two  pf 
ceding  terms  ia  tfiis  manner: — 

0,  1,  I,  2,  3,  i,  8,  13,  21,  3*,  65,  89,  111  ...  ■ 
When  any  one  of  these  terms  is  taken  ss  ^iam 
i  a  pentamn,  the  following  term  gives  t" 
[agonal.  'The  same  numbers  enable  na  eisbto 
a  decagon  ;  thua  if  wamake  acircleharaff' 
■  *  '.ll  parts  of  any  ecale,  tha^M 
111  step  round  the  dremntaM^ 
,  a&noat  exactly,  the  error  being  toe  •* 
itocted  by  any  ordinary  compvM*.  !*• 
is  greater  the  further  we  proceed  ta  ■• 
proureesion.  It  will  be  seen  that  tho  aquarsof^ 
P. i:<.„. tljg  product ^of  thead^^aj 

lesltelOV 


[31721.]— In  my  Icttor 
last  it  should  read :  — 

"  After  S  p.m.  it  ia  the 
ann  will  be  north-west.  i:c 

is  vifflblo  at  that  boor,  but 
time  after  6  p.m.,  as  well  i 
Fordingbndge. 


an  this  subject  in  your 

itame  ;  at  0  o'dock  th( 

latitudes  where  the  sut 
it  applies  equally  at  anj 

'   T.  Westlahe. 


TEI.BSCOPBS. 


[31725.]— WmtE 
renoctoia,  I  have  had  aome  with  retractors,  and  find 
that  my  experience  Is  the  same  as  that  of 
othera,  i.e.,  that  the  same  telescope  will  not . 

same  work  at  all  times.     I  occasionally  find  : 

when  the  refractor  shows  the  planets  as  apparently 


n  by  the  si 


W  foreteU  ra 


of  the  a 


lit  when  we  have  a  pal_ 

light  fleecy  clondSoat- 


s  radius  equal  t< 


processes  for  figures  ol 

Tho  long  diagonal  of  a  reanlar  heptagon  Mf  * 
toundin  this  way:— Beginning  with  tho  thrjetrtj 

tormfl.    Thus  :- 

0,  0,  1,  2,  5,  11,  2.5.  56,  12S,  283  .  .  .  . 
Any  one  of  these  may  be  taken  aa  the  side,  an 
following  term  aa  tto  long  diagonal  o: 
heptagon.     "  — 


If  any  one  term  be  used  aa  thel^MJ 

tbe  preceding  term  will  step  11 1»* 

round  the  circumference.  . 

Again,  if  we  begin  with  the  same  temuv,^^ 

and  deduct  the  last  term  but  two  from  the  lilp»" 

the  last,  to  make  tha  new  term  thus : — 

0,  0,  1,  3,  9,  23,  76,  216,  622  ...  . 
wo  get  the  side   and   the   long   diagonal  ol  '^ 

'These  procesaea  ar 
of  tha  Trantachimi 
burgh,  page  01 . 
'     31,  UaySeld  road, 
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»,  thtrt  I 


0  diuipatim 


,  ta  the  0 


a  and  el^eirhere 
jtion  to  »ome  polnU]  ;  aiid  ether,  whate 
pa,  IB  perfei^tlf  cODeervntiTo  uid    non-iliEHip 
iFhilil  eotidiiclirily  drpindi  upon  the  prtsii 
fnaiin;  the  eiisteiice  o(  capacity  ia  indBpends 

bou^h  modiSed  m  amount  by  iU  preuni 


that  ia,  copaatj  ia  a  functiciii  ol  the  ethei, 
ttie  itanilard  dtelectrie  of  least  capantu." 

Now  let  lu  Btady  this  a  little.      Where  WB  Imoir 
jDoat,  we  find  natter  ia  the  ageat ;  where  wa  ^n 
UtUe.bat  work  in  the  mines  of  the  imaipnation, 
■cui  aasert  that  othar  ia  the  agsnt.     Mr.  HoaTiadi 
fond  of  jokes,  and  otteo  relieies  the  heavy  atnua  of 
mathematicit]  reasoning  by  poking  a.  liUle  fua  at 
himaelf  or  aotneone  i&e.      I  must  quote  onB:- 
"  There  is  same  reason,  I  beliaTe,  that  there  at 
many  of  these  minea  in  ^pain,  probably— thoQgb  tbi 
is  un  certain— in  the  neighbourhood  of  the  old  coitlea . 
"  Castles  ill  Spain"  are  the  French  eqnivalBnt  for 
our  caatlea  in  the  air.  Bntnon-justnote:  "Capacity 
is  a  function  of  the  other  "  :  others  tell  us  ''  '   " 
■only  acluQl  agent,  merely  modified  by  ma 


translated    i 


it  eihttuatiQu 


dielectric  of /r^isf  capacity."  Now, 
lentol  fact,  this  merely 
educes  the  cnpadty  of  air 
sjld  dry  Eases,  and  that  the  guessera  chooBC,  without 
the  smalloit  reason  except  that  they 
theory  upon  it,  to  say  that  we  are  ge 
standard  "ether,"  rather  than  to  recogmae  the 
effect  of  the  change  of  the  molecular  distribulion 
and  motions  in  tbe  ordinary  matter. 

But  this  ether,  when  we  have  put  a  pinch  of  salt 
moD  its  tail  (it  is  well  to  use  it  afterwards  to  seaaon 
the  etherial  tale)  turns  out  to  be  the  dielectric  of 
iraiit  capacity  ;  but  if  it  is  in  ordinary  matter  thE 
we  find  Ibis  attribute  most  highly  developed,  ia 
not  common -Bonae  to  recognise  thai  it  is  in  the  redut 
tion  of  the  cgoantity  of  this  ordinary  matter  (ueii 
to  be  got  wholly  rid  of]  that  we  have  the  oiplanalio 
of  the  reduction  of  the  copadty  of  eihnuatfid  ai: 
and  to  the  presence,  the  £»fiirn;»-<->rnrf,otcoantlei 
■nyriads  of  molecules  in  the  best  vacua,  that  this 
reoidUBry  capacity  ia  due. 

Well  may  Mr.  Ueaviaide  go  on  to  say  "  etbei  ii 
«  ver^  wonderful  thing.  It  may  eiist  only  in  thi 
imagmation  of  the  wisCj  bein^  invented  and  endowed 
With  properties  to  suit  their  hy^potheaea ;  but  we 
cannot  do  without  it,"  that  is  to  say,  baiug 
interpreted,  the  hypothetical  theorists  cannot  do 
without  it.  They  do  not  wont  mach  ' — ^---■—  ■- 
fcuild  on,  it  is  true,  but  they  want 
they  create  it,  and  call  themselves  if> 
listen  to  the  cry  wrung  out  by  the  unrecogniaed 
oonsdousneas  of  the  fallacy.  "  We  may  Know 
■ome  day.  But  if  not,  what  matter  ?  Things  will 
fl»  OD  just  the  same  whether  we  know  how  it  is 
done  or  not.  What  vanity  ia  this  the  phitosophorB 
ore  striving  after  ^  Is  it  not  science  falsely  so-called 
wbeD  there  is  the  incite  blank  ol  the  unknowable 
behind  ?  And,  speaking  of  blanka,  might  there  not 
be  a  great  blank  m  space  to  which  wo  eholl  arrive 
(Mme  diy,  to  find  all  theories  confuted  F"  Only 
think  what  some  of  our  friends  would  say,  and 
what  bogies  of  Sir  W.  Thomson  and  Clerk-Maiwell 
would  be  held  up,  if  I  bod  said  this  ;  but  they  are 
the  words  of  a  great  ether  apoalle. 

No  wonder  Mr.  Eeaviaide  leaiiit,  as  he  aays,  in 
reference  to  bia  early  doubts  about  the  electric  fluid 
I,  iV.  XIV.  p.  178,  "  I  simply  didnot  Iwlievi 


except  so  fur  a 


idisadvai 


ri,a 


concemed.  This  bod  its  disadvantage 
one  con  get  on  faster  if  one  baa  sufficient  taiUi- 
ivhich  we  know  can  move  mountaina — to  accept  i 
certain    hypothesis   unher*-"'--' '--'     -- 


indoubtin 


Discussing  the  natuie  of  electric  currents,  Mr.  H. 
ttijt:  "  ILad  we  not  better  give  up  the  idea  that 
energy  ia  tranamitted  through  tbe  wire  altogetber? 
IhaX  is  tho  plain  course.  The  energy  from  the 
battery  neither  goes  through  the  wire,  one  way  or 
the  other,  nor  ia  it  standing  atill.  The  traiiimhuion 
takn  plate  mtirrlu  Ibn^hjh  He  dielectric.  What, 
then,  is  tbe  wire  t  It  is  tho  sink  iato  which  the 
energy  ia  poured  from  the  dielectric,  and  there 
wasted,  posaiue  from  the  electrical  system  alto- 
gather.    All  dimculties  now  disappear.' ' 

I  commend  this  to  thoai!  of  my  critica  who  have 
contanded  that  the  ether  is  not  applied  to  conduc- 
tion, but  only  to  induction.  I  do  not  intend  to  dis- 
cnsa  it  here :  at  present  my  object  ia  to  lay  the  sub- 
ject open,  to  colfale  my  tents.  I  only  neoa  say  here, 
that  where  the  word  "dielectric"  is  used,  the  other  lies 
behind  it,  aa  the  ethcria  the  standard  dielectric,  and 
the  ether  theory  is  Uie  real  thing  in  tho  mind  of  tbe 
writeiB.  Thus  deacribiug  tho  injaginationa,  Mr.  H. 
aaya,  "in  passing  from  tbe  batter;  to  the  wire 
through  tbe  dielectric  the  energy  current  ia  cou- 
tinuous  [or  the  ether  machinery  friotionlesa).'' 

I  wish  to  finish  with  Mr.  Ueaviside  first,  so  I  pass 
0  El.  XXII.  p.  'li,  wbece,  in  discussing  a  httla 


'■Bui 


reen  himself 

"-- 'reaJIj 
Isotii^ 


nothing  m 
else  bemg 


_ .    mathematical  fiction,  nothing 

bemg  propagatsd  at  Uia  infinite  speed."  Thur 
lathing  Tealhj  i«  which  is  really  only  a  mathe- 
matical _firtivn.  Is  not  that  just  what  I  aay  ia  trut 
of  »  many  of  theaa  mathematical  matters  ?  I  d( 
not  propose  to  enter  on  the  points,  because  it  in- 
volves such  learned  matter  aa  this;  "  Withii 
moderate  limits,  and  excluding  permanent  mag- 
netisation, fi  may  be  taken  to  be,  like  t  and  c, 
before,  a  scalar  oonstant  in  cobb  of  iaotropy,  and  a 
linear  vector  operator  in  eolotropic  media,  being 
then,  like  r,  aell- conjugate,  or  without  the  rotary 
power."     A  very  little  of  that  goes  a  long  way. 

When  Hertz  a  eipenmenta  were  first  made 
public  there  was  a  considerable  juliilation  because 
they  were  said  to  have  "  demonatrited  '  tho  exist- 
eni^e  of  tbe  ether,  and  I  have  noted  same  iutarest- 
ing  correspondence,  which  I  will  liegin  upon  with 
an  extract  from  Dr.  Herts  to  Dr.  Oiivar  Lodge  : 
"It  is  very  difficult  to  tell  an  eleotrician  of  the 
elder  school  that  lightning  does  not  go  thrau([h 
copper  or  iron,  bnt  goes  only  by  means  of  air,  or 
guttapercha,  or  insulatora." 

Prof.  I'oyntiog  aaya  to  Dr.  Lodge,  El.  XXI., 
p.  823,  "  -Vy  first  flilfiuulty  ia  as  to  the  interpreta- 
tion of  Herti.  You  say,  though  I  think  Piti- 
gerald  is  reeponsible  for  the  statement,  that  ether  is 
a  damonatrated  fact.  I  do  not  see  how  Herti  adds 
to  oar  oertamty.  Is  not  our  belief  in  ether  due  to 
the  fact  that  light  takes  time  to  travel  in  inter- 
planetary spaces,  where  wo  cannot  put  matter 
enough  for  it  to  travel  by,  so  that  we  have  to 
imagmeBometbingelssforittouBef  These diaturb- 
ances  f  Herts' e)  probably  make  usa  of  the  same  ether. 
Does  this  prove  its  existence  any  more  ?  I  should 
expect  a  sceptic  to  ask,  Why  mav  not  electro- 
magnetic diaturbancea  make  use 


icsEart?^ 


Deaim< 


I  Why  th 


fl  very  di^ayepohh 
the  only  answer  I 
nave  got  as  yet  irom  my  various  critics,  la  there 
any  other?  Ho  goes  on:  '■  Tbomaon'a  'Simple 
Hypothesis'  paper  appeoni  to  me  to  be  a  very 
serious  attack  on  Maxwell's  theory.  I  can  only 
come  to  tho  conclusion  that  it  would  lop  oB,  not 
only  Maxwell's  e^tereseences,  but  hia  whole  theory." 
Uood  gracious  :  The  other  doV—iji  fact, ' " 


laya- 


tunng  t 


oppose    Sir  W.  Thomson    and    Clerk  -  Maxwell '. 
What  if  they  turn  out  to  reproduce  the  tail  (no, 
tale)   of  the  Eillcanny  cats,  and  do  not  leave  me 
"elhsr"    to   oppose  f      Aa    Piof.   P.    goes    on 
to   aay,  after  a  lot  of  cabalistic  fij^ures,  "  this  is 
awful!''     Prof.    Lodge    saya :    "With    regard    to 
Thomson's    paper,      it     is    certainly    very    anti- 
"      ,    but  I   believe    it    only  reprasanta  a 
itago  thioagb  which  he  was  somewhat 
rapidly  passing,  and  uirou^h  which  he  may  now 
I  almost  passed.     I  certamly  do  not  know  where 
9  now."     Neither  do  I;  but  merciful  powers  I 
all    these    mathematical  demonstrations  only 
Lng  stages  F     Mr.  Searle,  Mr.  Quinn,  for  good- 
sake  come  to  the  rescue  !      Whom  arc  we  to 
ivo.'      mm   is  the  truth  F— and  where  ia  tbe 
p  to  fetch  it  out  of  the  well  F    Itoadera  should 
;rstajid  that  there  are  private  friendly  letters, 
imprudent  publishing  of  which  seems  to  have 
let  several  very  wild  cats  out  of  their  bags. 

re  of  tho  agreement  of  mathematicians, 
21.  Prof.  Fitigersld  (on  ardent 
lya;  "Sic  W.  Thomaon'aapeaking  of 
'Ai' a  jelly  muat  be  atrongly  prutoited 
against.  It  ia  in  aome  respects  anali»jo\is  to  one: 
'lut  wo  certainly  know  a  great  deal  too  little  about 
t  to  say  it  is  hke  one.  I  also  think  that  Sir  W, 
'homaou  is  lending  his  overwhelming  authority  to 
J  view  of  the  other  which  is  not  juntified  by  our 
present  knowledge,  and  which  may  lead  tothesame 

.._!._. — ._    1._    :-    delaying  tbe  progress  of 

ir  Isaac  Newton's  equally 
guarded   advocacy  of  the  corpuscular  theory  of 

__^.__,.     ,...„   : .  .t..  „>...   ih.Toaaid?    Ir 

id  Dr.  Lodg 


.othow 


BI.HOTBIOITY   AND    ETHBB. 

730. J — AccOIiCiXQ  to  all  the  dofinitioni 


that 


[3r.  . 
am  aoquainled 
way  deiiend  upon  gravitation  ;  but  ■'  Sigma 
appears  to  have  bis  own  definitions.  The  fiuid  ia 
BuppoHcd  gravitationless,  not  of  necessity,  but  to 
simplify  the  treotment.  Electric  phenomona  can 
be  more  simply  explained  by  means  of  action  at  a 
distance  than  by  a  medium.  It  ia  only  when  we 
' '  "le  coEinection  between  tight  and  electro- 
pbenomena  that  the  latter  hypothesis 
B  advantage. 

ve  have  to  consider  whether  (with 
)  we  shall  reiguire  two  media  or  ethers,  or 
whether  one  may  not  l>e  sufficient.  All  tbe  objec- 
ts "tSigma"  brings  a^inet  the  ether  are  to 
iself  auicidal.  These  who  reject  action  at  a 
distance  ore.  to  be  consistent,  bound  to  give  another 
explanation  of  gravitation  phenomena,  and,  iu  fact, 
such  phenomena  can  be  eicpUiueil  by  a  medium  (ir 
other,  it  you  will)  consisting  of  a  gravitationless 
"  ■ '         that  from  this  point  of  view,  which  ought 


to  be  "Sigmn'a,"  weight  would  be  an  Bp^«mt, 
but  not  an  essential,  property  of  mattsr.  Itu  vnf 
possible  that  universal  giavitatiDn  is  a  false  hno- 
Uieaia  ;  but  it  has  been  almost  as  valuable  as  if  it 
were  true  in  reducing  so  many  facts  to  one  graol 

It  would  be  well  for  "Sigma"  to  bear  in  mini 
in  his  experiments  that  many  results  can  receive 
two  explanatioua,  and  that  we  should  accept  that 
one  which  ia  moat  in  harmony  with  other  nmlli. 
"Sigma"  elects  to  travel  first-class  solus;  I  sm 
content  to  travel  third-claaa  with  the  commoaruek 
of  matbemarical  physicists  of  Europe  and  Amerita, 
notwithstanding  "  Si^ma'i ''  opinion  aa  to  tlu 
demented  state  of  their  reasoning  faculties. 

An  hypotbeaia  is  not  taken  upon  trust  because  of 
the  name  of  the  proposeia  ;  but  because  it  explain! 
certain  facts.  Of  themathematics  of  such  explana- 
tions "  Sigma  "  does  not,  I  presume,  preteud  to  bg 
a  j  udge :  but  as  to  some  of  the  facts,  the  ma&e- 
mati^al  physicists  of  the  b  "  " 
aiperimantolista,  say  thoy 
thay  do  uot. 

LiTINO  DOWN  ANGLES. 
[31731.]-Hi^^■^o  frequently  to  lay  down  angloJ 
of  various  magnitudes,  it  occurred  to  me  to  con- 
struct a  taljle,  by  the  aid  of  which  any  angle  may 
be  laid  down  almost  immediately,  or  tbe  degrees  hi 
any  angle  found  with  equal  facility.  Appended 
below  I  give  tho  table,  with  examples  abowmg  Iht 
method  of  application. 


e  also  skilled 
W.  C.  £. 


along  the  perpendicular.    Join  this  point  wilk  ii 

and  B  A  C  la  the  angla  re,iuirod. 

It  is  required  to  lay  down  on  angle  of  781'. 
When  the  angle  required  exceeds  j.V,  deduct  it  tn* 
90°:  thus  90=  _  7»V  =  IH'-  Opposite  Hj*  iolks 
table  wa  find  I'^m.,  which  set  oS.  along  BOM 
~  e;  then  joining  this  point  with  A.  we  bavs* 
I  B  AC  =  lli°.  Erect  a  perpendicvUr  at  A, 
DAC  :=  7S1';  ondso  wemaylav  downao^ 
from  1°  to  180'.  ' 

'  B  converse  of  this — namely,  the  measunBB) 
igleawith  the  aid  of  a  set-sqiiare  havingatiK 
-is  so  obvious  as  to  need  no  explanation. 
B. — Angles  may  be  laid  down  to  one-fantlho' 
a  degree  as  folloira  :— Suppose  we  require  27i*;  1" 
oliaerve  iu  the  table  27'  •>  300:  the  diniMlN 
between  this  nnd  'J7.1>  =  '0(i.  Add  half  of  thbK 
3-06,  and  we  gst  3  ffii'to  set  off  for ''Ti".  and  so  on. 


;r.  2<,  1890. 


SSQUBB.  lIEOHAMia  AND  WOBU)  OV  SQIBNCIB:  Ha.  18S5. 


CZX.IAST   POWBS    FOa    TBIOTOtA, 

1732.]— Tee  boil  v  that  I  have  ben  torw&rdad 
hMaengineaiB  what  I  «tat«d  befon — deaigiied 
tajtl  n&neBtJoD,  and  it  arow  tlii«  my. 
d  30  yean  uo  there  waa  a  momtraiu 


1  a  shopmate  were  looking  at  it.  I  mada 
rk  that  it  I  could  Sad  a  good  machine  for 
;  a  good  bUat  I  thaaght  that  woold  go  a 


[■I 


maiihina  that  woiJd  bloiv  the  largert  tree 
1  that  ever  ^w  ;  bat  it  would  want  a  good 
t-poWOT  engine  to  drivB  it,  and  that  wai  out  of 
loailioD  in  a  balloon.  I  gtatad  tiuft  it  he  could 
um  hia  part,  I  would  eonitract  a  good  hone- 
ir  engine  that  should  be  with  bouei  to  drive 
in  SGlb.  I  got  my  dem'gn  out ;  but  I  do  Dot 
Ta  that  ha  eter  attempted  hia  part  of  the  boil- 

Water  waa  to  b«  oaed  to  get  np  steam,  and 
Inwu  to  be  pattoleun  btmer;  thebofler  Is 


inside.    Xow  the  whole  will  be  atrong 

enough  if  eonatmated  ot  No.   22  B.W.Ci.   aheet 
—lypm.    I  aelMt  thia  aa  before  for  sconomj — flrat, 
It  is  a  failuis  it  can  easily  be  turned  to  accouot 
secondly,  it  ia  moat  durable  ;  and  again,  it  is  one 


the 


Is  for  e 


B  the  circular  tank  tor  water,  B  la  the  trunk, 
square,  with  obtuse  coiners.  Now  you  will  sea 
that  Ihere  are  three  crosi  tnbea  thiougti  the 
cylinder  CCC.  At  D  D  D  are  some  reeds  atruck  up 
in  the  Ihree  sides,  aa  ihown  at  D,  Fig.  2,  that  ia  to 
drain  the  water  from  the  top  anglea  to  the 
bottom,  where  it  can  be  drawn  off.  Now  the 
water  tank  is  A,  but  being  constructed  like 
this,  I  intend  that  these  angles  and  cross 
tabes  should  supply  os  with  a  con  denser. 
Fig.  2  further  shows  how  the  thing  is  constructed  ; 
i    «..  ._.„v  i.  „nt_.j» .  a  the  cylinder,  C  C  C  t^- 


jothe 

Fig.  1,  D.    Fig.  2  is  the  reed, 


;lea,  as  shown  a 


inelea, 


I  nude  of  copper,  AA,  Fig.  1,  inside  tube  ol 
oz,  and  it  is  spirally  corrugated ;  in  tact,  4 
sd  around  It.  B  B  is  another  cons  over  that^ 
riveted  as  shown,  so  that  it  forms  a  serpentine 
mel ;  the  B  tabe  extends  below.  These  are  to 
tads  ot  No.  16B.W.G.;  rivets  J,  ot  lOB.W.Q. 

—  ~~*~" ped  on  the  head  on  both  aides; 

i  ihell.    Orer  all  this  Is  copper. 


9  snapped  o 
pheiiau  ihel 


;  K  E,  thimbles  awe*t«l  in 
uje  angisa  lor  oonnecnoos  for  ezhanat  steam,  F  for 
drainage,  or  to  draw  the  water,  Q  discharge  from 
bottom  ot  ateam  generator,  so  that  the  nuplos  water 
is  returned  to  tank.  Now  the  exhauat  anten  at  O, 
passes  along  the  angle  near,  thren^  the  cress  tubs 
C  1,  back  through  the  off  side,  up  2,  out  at  C  3, 
along  the  top  off  aide,  threngh  C  1  to  the  top  of  the 
near  aids,  and  out  at  5,  or  maj  be  may  be  made  to 
travel  the  other  way.  and  this  ia  41in.  square  out- 
aide  trunk,  and  ISin.  long  ;  the  angle  pieces  can  be 
e spared  with  their  laps,  and  put  on  separately  and 
pping  one  another,  the  inaide  tube  riveted  along 
centre  ot  tnnk  top  and  bottom  and  both  sides,  the 
enda  ot  cylinder  diahed  and  Songed,  and  pushed  in 
tight,  ana  if  riveted  and  pnt  together  aa  shown,  will 
nuke  a  sound  job.  The  ends  and  anglee  will  want 
no  rivets,  but  Jin.  lap,  and  cleaned  well,  and 
Bweat«d  with  uUoride  zinc  and  aoft  solder,  all 
joints  served  the  same,  I.e.  sweated.  If  that  should 
not  be  baSing  enouefa  (or  t^e  eihanst,  a  sorface 
affair  like  Fig.  3  might  be  made  to  couple  up  to  the 
ODtlat  of  condenser  tank  of  the  same  metsJ.  Ala 
a-terrulefor  connecting,  made  of  braaa;  BBB,a 


the  copper  m 


upon  a  piece  ot  hard  wood,  as  shewn 
CC, — of  oonrse  the  woodii 


•  be  dressed  in 


that 
the  channels.    Ths 


}.W.G.,  and  the  cones,  having  been  made  as 
n,  are  riveted  at  both  ends.      Q  and  H  ahow 

ths  ends,  and  the  lugs  there  ahown  are  the  and 
U  tube  with  the  thread  auuk  in  it.  The  thread 
■inight  out  to  the  end,  and  a  piece  ot  brass 
id  in  and  awaahed  In  ita  place.  H  ia  where  the 
>r  enters,  and  (•  is  whore  the  snifting  valve  la 
d,  which  ia  set  at  what  pressure  yon  intend  to 

k;  and  as  well  as  getting  rid  ot  your  surplus 
at,  if  you  have  any,  also  acts  as  a 
i^-vaJvB.  No  other  fittings  required.  D 
there  the  connection  la  to  ba  made  (or  ths 
innEE.  There  are  two  holes  mode  here,  and 
■e  cull  abort  pipea  to  carry  off  the  ateam  into  the 
■Ter  as  soon  as  it  ia  made,  but  tbree  or  four  can 
sade  to  advantage  in  the  lower  thread,  as  near 

bottom  three  or  four  holes  are  made  from  the 
■Ter  or  steam  chamber  to  drain  the  water  in  to 
loDtatO.  F  Fare  the  holes.  T  ia  a  bafiling  cone, 

the  oil  reservoir  for  supplying  the  lamp,  £  is  the 
die  for  feeding.  K  is  the  opening  with  a  screw 
>  to  charge  the  same.  This  lamp  body  or  dstem  is 
Jeof  So.  22  copper B. WO. It  1* semicircular,  5in. 
jjm.deep.andlin.  thick,  furnished  with  two  brass 


passes  along  the  channel,  as  ^wn  by  the 

and  ocToaa  the  bottom,  and  muat  again  enter  the 

centre  chamber,  and  at  O  thia  may  be  mode  Sin. 

long  and  fin.  wide  at  broad  end.    By  this  we  cai 

save  a  great  deal  of  our  water  and  heat,  aa  the  heat 

will  be  taken  u(>  priuoipally  by  our  tank 

By  thia  I  am  in  hopes  that  our  eihas 

trouble  us  much.  How  doe*  the  "Petro  "  experiment 

get  on  f  Jack  of  AU  Tndaa. 

aOHTINENTAI.  LOCOKOTIVHS. 

[31733.1 -TiKiSO  a  groat  interest  in  the  various 
articles  on  the  locomotive  engine  which  appear  in 
Uie  "E.  M.,"  I  am  sorry  to  find  no  notice  is  taken 
of  the  locos,  on  the  Continent.  Seeing  the  improve- 
ments continually  taking  place  in  English  practice, 
we  are  very  apt  to  considsT  ours  the  best,  without 
following  those  which  take  place  acroaa  the  Channel. 
'Die  French  luve  made  vast  improvements  in  the 
last  taw  years;  Indeed,  the  Northern  Co.  have 
turned  out  a  very  fine  four-coupled  bogie  eipreaa. 
No.  2101,  which  will  compare  most  favourably 
witii  any  of  onr  "bogies,"  also  the  four-cylinder 
compound  locomotive.  No.  TOl,  ia  worthy  of  par. 

The  Eastern  Co.,  who  tor  a  long  time  ran  their 


1   spWdid  4- 


conpled 


converted  Cramptous," 


tines;  D,   needle  valve 


«  supply.  Now  I  reckon  three  quarts  is  as 
<k  as  we  need  hamper  ourselves  with.  If  we 
Iwt  can  do  with  more  it  can  easily  be  remedied. 
»k  &■  akatoh  at  Fig.  1,  a  square  cylinder  with 


with  "  Cramptous,"  have  now  somi 
-'-'  " '''  "— mplons,"  out- 
led    wheels  ot 


ths  Snest  on  the  Coutinent. 

The  Southern  Co.  for  their  eipiosa  traina  have 
enginea  of  a  aimllar  type,  but  wheels  Gft.  lOfin. 
and  cylinders  17  by  23^,  which  have  attained  a 
apeed  of  from  48  to  SI  milea  per  hour;  but  the 
repairs  would,  I  should  say,  be  more  for  this  type 


I  with  wheels  of  a  larger  b 


The  Italian  Mediterranean  Co.'s  six-oonpled  bogia 
engines,  especially  "  A.  Depretia,"  No.  SOlC,  chow 
us  that  we  have  yst  much  to  learn  in  looomolive 

I  hope  that  more  notice  will  be  taken  of  the  loco- 
motives on  the  Continent,  which  would  be  worthy  a 
comer  in  the  "E.  M.,"  and  would  be  of  gnat 
interest  to  monyreadera,  as  well  as       D.  W.  I>. 

DBT    BATTBRiaS. 

[3173*.]— Mtsbu  an  eiperimenter— at  least,  in 

my  ielsura  momenta,— I  may,  perhaps,  be  allowvd 

'~    make   a   few  remarks   on   Mr.  A.   E.  BaD'a 

iraetinK  letter,  317H.    The  writer  gives  us,  im- 

fortmutdy,  no  due   to   the  constnictiou   or  com* 

ion    of   his  cells,   so  that,  in    apite  o(    other 

ta   details,  bis   obeervationa   have  not  nnuh 

value  than  generalisations  ;  it  wHl,  therefore, 


remarks  an  mosQr  of  an  equally  general  character. 
Imprimla,  it  abould  always  be  borne  in  mind  that  Qia 
circolatioD  of  the  liquid  ia  of  fundamental  Im- 
portance in  electro -diemical  generaton,  so  that  all 
ao-called  "  dry  "  batteriea  necessarily  foil  in  a  most 
essential  particular,  and  are  even  conMptuaDy 
faulty ;  it  IB,  thsrefore,  clearly  out  of  the  questioD 
that  a  "dry"  battery  of  a  certain  composition 
shoold  ever  be  aa  eJSdsnt  as  a  "wet"  battaryof 
the  same  compoaitioD,  and  the  employment  of  a 
"  dry  "  battery  can  oidy  be  eicused  on  the  plea  of 
convenience  in  handling — a  plea  that  araile  but  in  a 
few  instances.  Even  if  the  opeistjons  of  gUdins 
and  plating  which  Mr.  Ball  mentions  could  st  aU 
he  eonducted  satisfactorily  by  the  employment  of 
"  dry  "  cells,  there  would  be  no  reason  whatever 
tor  preferring  them  to  ordinary  oells  :  as  a  matter 
of  tact,  however,  a  "dry"  cell  is  comparatlvaly 
useless  forsuch  a  purpose.  As  regards  tlie  heating 
ot  platinum  wire;  would  It  be  too  much  to  ask  Mr. 
Ball  what  length  of  wire,  ot  a  given  gaiuga,  could 
be  heated  to  incandescencs  by  a  numb^  of  hia  oslla 
ot  a  certain  size  t 

Farhapa  there  will  also  be  no  objection,  in  the 
interest  ot  science,  to  divulge  the  composition  of 
the  cell  that  hod  an  E.M.F.  ot  3|  volts,  (or  only  "  a 
week  or  so":  (an  ei  pi  anatiou  of  this  curioua  result 
might  be  that  the  B.M.F.  ot  the  cell  was  only 
measured  after  a  week).  I  only  know  of  ths  ele- 
ment magnesium  againat  lithanoda  in  dilute 
■ulpburic  add,  that  could  possibly  reach  such  a  high 

La^y,  what  commonly  -  known  sborage  oell 
(properly  ta  called}  depends  upon  layera  of  gag  tot 
its  elsc^cal  condition  ?  Surely  ths  platinnm 
arrangement  ot  "Bitter"  does  not  doaerva  that 
name,  and  ia  not  meant '.  Is  Mr.  Ball  aware  that  a 
layer  of  gas  on  the  plates  of  his  cell  would  not  oon- 
duca  to  its  effectivenesa,  and  that  the  E.M.F.  of  H 
againat  O  under  ordinary  pressure  is  only  about 
1  volt,  and  would  therefore  not  indease  the  vidtage 
othiscellto2voita? 

Mr.  Ball  ia  a  very  ardent  experimentalist,  and 

too,  must  be  unuaually  great,  or  a  dry  cell  maln- 
toininE  an  E.M.F.  of  3}  volts  tor  a  week  would 
have  dated,  and  notdisappointed, him.  Ayearago 
T  myself  tried  my  hand  at ''  dry"  cells,  and  though 
the  results  are  chiefly  records  of  foilore.  yet  I  hope 
It  will  be  noue  ths  less  useful  ii  my  failures  are 
mentioned,  with  the  Editor'a  permiaaion,  in  some 
future  letter,  together  with — what  I  hope — the 
succesMS  of  my  present  researohes.  In  the  mean 
while  the  subject  of  dry  cells  will,  I  trust,  be  con- 
tinued by  amateurs  and  others,  who  have  real 
facts  to  reoord  and  information  to  give.  Per- 
haps, also,  Hr.  Ball's  present  erperimeota  may  be 
crowned  with  sucoeoa,  it  carefully  obsened, 
ayatamatically  recorded,  and  impartially  diacosBsd. 
Henry  O.  I^ltner. 

Bnicxa  boiled  In  ooal-tar  are  rendered  hard  and 
durable,  and  machine-made  bricka,  if  boiled  for  a 
long  period — any.  24  hours— become  waterproof. 
Bricks  thus  treated  are  well  adapted  for  sewen, 
I II  iji  I II  lis,  and  the  foundations  of  buildings. 
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EEPLIES  TO   QUERIES. 


*a*  Jn  IMtir  aiuiefri,  CoTTUpimdmlt  art  ruptet- 
/Ufa  nfi4tttd  U  mmcufl,  hi  Huh  imtanei,  tht  titit 
tmdmtmhtr  tf  lit  pitry  ai/ud. 

[72168.]— Blaotrlo  Bell  and  Battery.— I  am 
vorpriwd  Mr.  Allsop  doea  not  flccflpt  Mr.  W&lber 
Uoaeley'a  eiplan&tion  of  thia  questioti.  I  don't 
Me  how  it  could  be  put  more  cleulf-  I  hava  fitted, 
nJteiedi  or  repoired  over  a.  thousand  inetallAtionH, 
ftad  1^  them,  no  matter  how  I  tooad  them. 
■imD«d  on  tlie  pnnoiple  Mr.  Uoeelej  vei^  truly 
and  dBorij  eiploina.  I  am  now  ongatfed  in  one  o( 
the  laiveBt  hotels  in    London,   and  I  am   ntra  a 

'  prinoiplB. 
few   electric- bell   coutrocton  adopt 


t  pre 


against  brealtdowu 


U  it  had  been  di 

tt  IB  true 

It,  because 

before  the  contractoi 

(;iianuilee  exptres ;  hut  the  weai-atid-t«sr  ia  greater, 

knd  the  reckouing  comes  oome  day,  though  soldom 

Tei7  much  later.  WiuJAH  Edvakds. 

[721138.]— Blectrio  Bell  and  Battery.- In 
replj  to  Mr.  Moeeley,  I  ma;  ray  that  the  limple 
cose  I  have  shown  in  the  isgue  of  Oct.  10  takes 
Lata  conaideiation  every  point  that  can  in  any  way 
Affect  the  i^neation  ;  ana  if  Mr.  Moeeley  will  go 
tbronghthe  train  of  reoaouing  with  an  nnhinaed 
mind,  he  will  see  that  it  is  perfectly  correct.  How- 
«ver  that  may  be,  Mr.  Moselaj  may  try  to  impress 


the  battery  should  be  put  to  push,  then  surely 
might  let  a»  have  it  in  full.  I  have  nerer  b6eual__ 
to  (and  I  never  knew  any  one  else  who  could  either) 
Me  the  reason  in  his  articles  in  the  Elrclriciaa 
of  1879,  and  I  certainly  can  sea  noue  in  hig  letter  in 
the  issua  of  the  ■'  E.  M,"  of  Sept.  2G.  My  oonten- 
tdon  is.  that  in  ordinary  electric-bell  work  (provided 
-  is  good),  it  is  perfectly  inunaterial  to 

^ tlie  battery  the  wire  from  the  pushes 

ii  coimected,  and  I  have  never  met  with  any  one 
(eiflept  Mi.  Moaeley)  who  held  a  diSerent  opinion. 
F.  C.  ALLaop. 

165,  Queen  Vicloria.atreot,  London,  E.G. 

[72S8.1.J  —  Cemant  Kiln.  —  To  "  Ceuent 
CuHKERS."— What  "covers"  mean  I  am  at  a  losa  to 
know.  There  ia  evidently  a  mistake.  Clinketa  or  con- 
crete was  meant.  I  have  not  the  leant  doubt ;  and  as  to 
the  lettering,  there  are  two  A'a  too  many—that  iain 
the  ground-plan  for  the  fire-bed  or  racer.  What  I 
give  you  there  is  auch  aa  I  have  burned  bricka. 
ules,  limo,  tea.,  in  of  various  grades  and  ahadaa.  1 
faave  had  aomethlng  to  do  with  cement  where  it  ia 
burnt  the  same  aa  lime,  with  breeze,  in  a  rouicol 
kiln— eoutinuouBciiargiiig  at  the  top,  and  drawing 
from  the  bottom.  If  you  know  acyOung  about  it, 
you  must  know  that  if  you  fire  with  wood  you  must 
form  a  grid  of  something  to  keep  your  flreway 
olear,  and  that  fire- bora  are  out  of  thequeatinn,  Bud 
these  grids  or  ores  of  bricks  are  open  for  draught, 

u  regards   — 

potadi  and  wood  oahee  through  the 
tiKomes  thoroughly  saturated  with  soluble  silicate 
of  lime,  and  is  an  extremely  hard  clinker,  but  it 
renders  the  cement  better,  aa  the  silicate  is  aoluble. 
Jn  the  burning  of  the  grey  chalk  lime,  I  have  had 
the  lime  saturated  very  near  an  inch  deep  witi; 
•ilicate,  and  that  used  to  vary  according  to  what 
*uel  we  uaed.  Somotiraea  we  had  nothiog  hut 
€emB  and  furze,  and  very  small  underwood  ;  at 
other  times  fir  loppioga— these  ail  green.  But  at 
■Other  times  we  had  atock  fagotti,  nut,  dogwood 
thorns,  ire.  When  firing  wiUi  the  green  etuif,  I 
bare  seen  the  chalk  nm  down  into  the  fire  like 
water,  and  wheu  we  have  drawn  charge,  and 
'  attempted  to  clean  out  fire  lacs,  it  was  a  perfect 
.  <Jinker,  and  had  to  bo  got  out  with  pioka  and  bora. 
-  But  wheu  exposed  to  the  air  after  out,  it  would 


thekihi 
draw.    If  melted, 

thot  ia  very  likely  to  occur  with  „  

•een  gooilkiln  haudahavea  mistake  at  times.  Fire 
with  what  you  will,  the  clinker  has  always  been 
wnted,  where  Ibave  been,  and  there  ia  alirays 


r.  Doe. 

[723 1 G,]— Cheap  Blue.- Thisquery  ia  a  caution. 
Why  doea  not  "  Fred  "  get  someone  lo  analyse  the 
"blues  "already  in  the  marketi'                     Tbii. 
[72321.]— Uodem   Miracle.— It   is  imponible 
I  answer    this  question    without    inapecting    the 
apparatus.     It    may    be  done    by  mirrors,  or  by 
lifting  wirea,  or  a  trap  fin  spite  of  the  oHoloth). 
C. 
[72332.]  —  Cement    for    Hoaae    Olatem.  — 
B.  M."  asks  for  a  cement  tor  hia  bouse  cistern, 
it  omits  to  mentirtu  the  material  of  which  it    ia 
made.     However,  mariue  glue  will  do  for  anything 
if  the  BurCacea  are  thoroughly  cleaned  before  appty- 
nent,  and  it  is  advisable   to  moke  them 
ell  oa  the  cement.     Perhaps  plaatet  of 
Parifl  would  do.                                         Kus.  Doa. 
[72340.]  — SohnesbeTKer    Sohnupftsbaok. — 
ow  con  any  reader  anawer  thia  quoation  without 
-'-  -'  "--   ituffV    Poaaibly  it  may' 


nfuN.    Where  I  was  o 


too  far  with  a  charge  of  lime,  and  fancy  moulded 
white  biicka  for  cornicaa  and  dreaaiugs.  It  was  for 
a  church  in  Surrey.  It  was  a  great  loss.  It  took 
four  hands  a  month  with  sledge,  wedge,  and  pick 
and  Ihu-Io  get  the  clinker  out.  But  it  was  not  all 
lost,  for  it  was  t2sed  for  the  foundation  of  another 
part  of  the  structure.  So  I  know  what  olinkera  are 
'u  brick  or  cement.  But  aa  to  the  flre-birs,  they 
ue  out  of  it  altogether,  unless,  as  in  the  old  conical 

Imekiln,  when  put  in  for  a  first  charge,  or  wheu 
drawn,  put  in  to  break  the  crown  down  on. 

Jack  of  Aj-i,  TaiDBH. 
[72311.]- Water   Power.— Why  doea  not  this 

leriat  refer  to  Us  back  numbeci,  or  to  the  te:!ct- 
booksf    There  ore  water  motors  which  will  give, 

■hen  properly  treateil,  say  "0  per  cent,  of  eilioiency, 

od  oa  the  queriat  doea  not  aay  which  kind  he 
intends  to  naa.  he  may  be  advised  to  try  a  turbine, 
the  Thirlmere  motor  ofBailey        '   '"■ 


alfori 


.a  they  ( 


it  week.    They  make  water 


tell  him  all  the  partioulars  he  ■ 
-        ao  small  (iH.P.)  thai 
be  allowed  in  calculating ; 


and  would,  no  doubt 


prepar, 


:eof  bl 


„       Judging, 

'  schneeberger ' ' ;    but  try  a  goo 

hemiat.     Poaaibly  he  may  know  1 


h  ia  the  active 
I  pharmoceatical 


[72311.]— DriTtsKUeoIianlam for  Trloyoles. 
■'* Cycloid"  aaka  if  there  are  "  trioyclee  driven  by 
,ck-and-pinion  mqchaniem  't  "  It  is  nut  quite  clear 
hat  he  meana ;  but  there  are  cycles  with  the  aun- 
and-plaaet  motion,  which  may  be  aaid  to  be  a 
" rack-and- pinion "  movntnont— in  a  sense;  but 
certainly  no  mechanic  would  think  of  driviuK  a  tri- 
cycle iu  aoy  but  the  moat  direct  way  posaible  in  the 
design  adopted.  Even  the  chain  is  a  disadvan- 
tage, from  one  point  of  view,  but  it  overbnlanoea 
the  odroJitage  of  direct  driving.  "Cycloid"  must 
uot  forget  that  hia  "  double  rock  and  pinion " 
introduces  more  friction  or  rubbing  aurfacea,  and 
more  places  for  duat,  Nn.v.  Doe. 

[72333.]  —  Ii,  and  S.  W.  Tank  Locoa.  — 
Thonka  to  "Locomotive"  for  his  oorrections. 
During  the  year  1888  I  conatontly  saw  Noa.  77  and 
78  ;  they  were  stationed  at  Tivickenhain.  and  were 
bnitt  br  Stephenaon  in  l8So,  the  builder's  numbers 
being  2iJ02  and  2603.  The  next  being  No.  B2,  being 
built  by  the  same  firm  in  the  same  year,  builder's 
number  being  2604- all  the  above  being  teu- 
whoelers.  I  understand  that  Nos,  77  and  iHhave 
been  renumbered  ;  perhaps  they  may  have  had  the 
Noa.  68  to  Gil,  or  lOQ  and  107  given  them,  oa  these 
numbers  do  not  appear  on  my  list  of  1SS9.  No. 
129  ii  a  ten-wheeW,  built  by  Stephenson,  188a. 
builder's  number  is  2610.  Noa.  77,  78,  and  129  bad 
side  tanks  Uke  616.  Nos.  62,  6S,  and  54  were  at 
Nine  Elms  in  I3S9  I  believe.  I  should  advise 
"  Locomotive  "  to  write  to  Mr.  W.  Adams  for  per- 
mission to  go  over  the  Nine  Elma  Works ;  but,  of 
coune,  having  a  friend  connected  with  the  railway 
ia  a  great  advantage  in  that  matter. 

NOBTH   WEffTEttS. 

[72361,]— Power  of  Blaatlo    SprinBB,- Doea 


aower  than 

[723d9.]— Heain  Oil.— If  "  E.  0.  M."  wUI  give 
a  dednitionof  "resin  oil,''  he  may  be  able  to  obtain 
the  information  he  requires  as  to  aweeteniug  it ; 
but  aa  bin  query  atauda,  one  can  imagine  that  crude 
turpentine  lameout,  and  that  can't  be  "  sweetened." 


■Chaperon  iMttw;  hare  appeared— e.g., 


[723S1.]  —  Hot- Water  Apparstna.  —  Tlit 
cylinders  colLipae  becaose  they  are  not  ■troni 
enough.  What  is  the  immediate  cause  depecdi  n 
the  arrangements  of  the  apparatus.  U. 

3S5.]— Telephonea. — After  the  end  cf  tliii 
___  any  one  con  use  Bell's  telephone  without  ciat 
of  infringement,  oa  the  patent  then  expires. 

Nra.  Doe. 


it  does  it  mean,  in  irhit 
enva  nn^  ^ 


I  of  baidc  acetate  of  lead.     The  bi 
-.e  in  a    ■ 

merely    reply  because    the  queiy 
addrcBsed  to  me. 

Wm.  JoiCf  Gket,  F.C.S.,  Analytical  Chenuit. 

Newcastle-  on-Tyue. 

[72«I.]— Model  Punipa.- With  refarmos  tt 
the  latter  part  of  "P.  T.'s"  query,  I  mostsajl 
Tiave  never  had  any  opportunity  to  try  my  arrangt- 
ment  on  a  large  acate.  I  once  heard  of  a  Conb- 
aental  Erm  making  aelf  -  acting  regulator!  a 
"starting  valves";  but  though  the  meau  wm 
liftarent  to  my  arrangement  the  some  ends  was 
attained.  A.  F.  SaiiBaFBia. 

[72502.]  —  K.B.     Hallway.  —  The    priodoal 

mansions  of  the  lix-coupled  tank  engines  on  at 
_  orth  British  Biulway  are  aa  followa :  — Diun(*«t 
of  wheels,  4ft.  6iu. ;  diameter  of  cylinders,  lain.; 
stroke  of  cylinders,  22in. ;  inclination  of  cyhnden, 
1  in  10.  Boiler:  Length  of  barrel,  9ft. ;  AiimOat 
outside,  3(1.  9in. ;  height  of  centre  from  raila,  fift. 
3ia. ;  numtwr  of  tubes,   146;  outside  diametst  d 

'hickneaa  of  boiler  plates,  Jin. ;  heidt 

^ ney  from  rails,  l2(t.  SJin.     Heatme 

surface:  Tubes  (outiidel,  C0'2Bq.ft. ;  firs-boi, 
0-2aq.ft. ;  total,  CGJaq.ft. ;  Fir^rala  area,  13-3«i).(t 
""-— '•■--i:  Centre  of  leading  lo  centre  of  drivrnf, 
centre  of  driving  to  centre  of  trailing, 

^  length  of  engine  over  buffer?,  28ft.  Ilia. 

The  link-motion  is  of  the  Stephenson  type,  thl 
engine  being  reversed  by  the  usual  lever ;  Mr. 
Drummoad  preferring  it  to  a  wheel  for  tank 
engines.  The  apringa  are  underslung.  Tho«lB(r 
vaTvea  ore  above  the  dome,  the  regulator  vbItm 
being  inaide.  The  engine  is  fitted  with  the  Westing- 
boiue  automatic  air-preaeure  brake,  applied  to  ill 
heele  ;  there  ia  hand  gear  in  addition.  arcaiUEed 
itof  separate  or  combined  action.    Thi 


„     _    ^miliary  'reaarvoira  are  Biad  beuea 

loal  bunker.    The  wing  tonka  contain  61)0  gollaw 

if  water ;  the  coal-bunker  has  a  capacity  of  l)MJt. 

Glasgow.  MsTEoa. 

F7.),i2l.l— LarveraKB.- If    the  bar  be   of  eqosl 

ection  throughout,  then  a  weight  of  6Ib.  at  G  niD 

overbalance  the  weight  on  the  shorter  armtotht 

iiti>nt  that  the  long  arm  would  overbalance  S» 

short  arm  before  the  WBightsareattaohed;  therefore, 

^fore  it  can  be  true  that  the  61b.  at  I2in.  balancM 

I2lb.  at  6in.,  both  arms  iu  themaelvea  muatbaia 

jquipoiao.    Should  the  two  ar^a  not  bain  equipoias, 

t  would  be  necessary  lo  find  what  weight  would  In 

;eq  uired  to  put  on  the  light  arm  to    balance  tlia 

heavier  arm.    It  does  not  follow  that  the  hjag* 

1  ia  the  heaviest,  unleaa  the  section  of  both  aim 

uniform.      'To    aacortoin    this   counter- balinci 

ight,  let  W  be  the  weight  of  heaviest  aim,  i  Q>*. 

ight  of  counter -balance  oppliedot  centre  of  gravis 

ilied  at  any  other  point  than  at  centre  of  gravitr 
ol  lighter  arm,  ji  the  distance  of  auoh  other  po^ 
D  distance  of  centre  of  gravity  from  f  ulcnim  ocpcm 
of  auapension  of  the  heavier  arm,  ic  weight  of  h^iW 
arm,  Jdiatanco  of  centre  of  gravity  from  fates* 
of  lighter  arm, 

then  YfxJ>  =  <c-i-xxd 


The  total  weight  on  suapension  rod  or  cord  ia  ■!**]* 
equal  to  the  sum  of  all  the  weights  attached  In  IM 
bar,  plus  the  weight  of  bar.  GEOAanfl. 

[7-Z527.]— Bnnnlng  Postmen  In  India— Bj 
last  20  yeara  of  railwaya  and  mail  carta  have  OMflT 
abolished  the  "post  runners"  of  India,  and  U» 
palanquin  bearera  also  ;  the  latter,  far  man 
wQuderful  in  their  perfotmonces.  The  Zulus,  sal 
Kaffirs  too,  of  South  Africa,  are  fully  equal  in  wiaJ 
and  apeed.  In  those  hot  climates  the  breath^ 
organs  are  unencumbered  by  clothes  and  tigm 
faatejxin'ra,  BO  thelunga  ore  free  from  infancy  to pe> 
form   tftnr   unobstructed  functioDS.    Clodng  tli* 
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while  mnning  wm  not  general,  thougti  n 
athlete  msy  ilo  m  in  foot  rocea.  I  Bare 
the  poat  runner  frequently  shout  uid  yell  to 
the  prowliDg  wolves,  buQtiug  ia  hit  toot- 
iccaaWDBlly  treating  the  hungry  hrulea  to  the 
g  blow  o[  a  baked  clny  bait,  propolled  from 
•ellet  bow,"  which  ha  carried  with  a  bag  full 
projectiles— 'Tory  efHrzaoiouB,  1  was  told,  in 
ig  punmit ;  but  the  tiger,  and  other  voradoui 
ollenate these  actiTS  mea.  It  was  not  diffi- 
find  a  Buooessir,  and  uot  until  ball  a  dozen 
e  had  been  devoured  was  there  any  panic, 
youth  I  tia relied  many  hundred  miles  in  the 
Bx  locally  known  as  a  "  palanquin," 
Dg  men  at  stages  of  eight  to  ten  miles  apart, 
irriera  were  usually  eight  men,  who  ooca- 
f  relieved  each  other,  besides  four  who 
haaTT  tin  boxes  in  slings,  and  torches 
:bt.  My  "Piilkio"  was  cmmmed  with 
tnu,  a  rifle,  ammuuitiuu,  and  large 
I  box,  drinkinE;  water,  with  a  camp-bed 
a  the  roof.  Yet  the  sioging.  ehouting, 
.tics  day  and  night  were  iaceuaut.  especiatly 
-ersing-  ti^-haunted  juogles.  Three  miles 
or,  occasionally  mors,  were  accompliahed 
the  many  days  and  niglits  uf  my  travel,  yet 
ixely  have  I  seen  a  bearer  ill.  These  men 
ctoiad  tbeir  mouths,  a  couaolatory  kind  of 
or  an  extempore  diaiuit  on  the  expected 
t^  of  the  EnKhsh  inmate,  rather  interfered 
ais  sleep.  When  an  improTed  farm  of 
uin,  placed  on  wheels,  and  drawn  by  ponies, 
iopteo,  the  indignation  of  the  bearer  class 
1  furious.  A  monster  meeting  crowded  the 
plain  at  Calcutta,  and  remained  there  for 
iwaitiug  a  reply  from  Government  to  their 
]  loss  of  employment  by  the  adoption  of 


naking 
Bngagemeot. 
^  re  got  up  a  race— self 

end  ID  our  respective  pataDguins— for  a  one- 
priiB,  doing  our  mile  at  vary  fast  speed,  yet 
man    of   tbe  eight  was  breathlws,  tliQUgb 

Sand  jokiiig  daring  the  match.  The  Kaffir 
I  Aomin,  called  by  them  impi'tu,  go  at  a 
it  for  dan  together,  whether  advancing  to  a 
>t  attadc  or  retreating  from  an  enemv,  and 
■o,  with  the  weight  of  a  blanket,  knobtorries 
1},  a  flrearm,  and  ammunition,  buudle  of 
1,  and  food.  I  nereraawa  breatlilessA&ioau 
,  yet  thpy  frequently  sing  aa  they  run.  I 
lOW  of  one  European  who  ever  beat  them  on 
tie  wai  a  settler,  who,  during  one  o(  the 
Kaffir  wars,  outrnn  tbeir  best  warriors  across 
f,  and  saved  his  life.  Ue  was  one  of  twin 
ra,  both  great  athlatee.  All  the  grooms  of 
will  follow  a  bone  or  carriage,  more  fre- 
r  leading  the  way  and  wamiug  fjot-paa- 
lof  the  Englishman's  advance,  shouttug  as 
i,  and  this,  too,  for  milea  togethor.  Eos. 
Q.I — Fhotoffraphlo  Oamera.— -I  iaclois  a 
agh  sketches  of  the  above,  which  may  help 
Fig.  1  shows  the  camera  itself,  which  is  a 
■inara  box  about  7in.  each  way,  all  round, 
ma  si^  left  open  to  fit  the  dark  side  into 
We  (all  this  oponinff  the  back  of  camera, 
fronttleremoitbaa  hole  cut  to  allow  forjhe 
hb  lid*  of  this  bein 
i  nattba  liosJ  h 


ich  as  black  velvet,  so  as  to  allow  no  light  in  the 
unera.  A  double  bottom  should  be  Bxed,  so  that 
stand  cau  be  eorewed  on,  without  dririug  the 
itself.    The  Y-shaped  pi 


1  Fig.  I,  is  provided  with  i 
--  '-  point  downwards.  SI 


bottom,  as  i 
long  screw,  pu' 

It    the    stand,   wmwu  m   oiuili'J'    tun™  i^K"; 

ewed  on  and  oR  at  pleasure.  Fig.  2  is  tbi 
Fig.  I,  but  reversed  the  other  way,  showing  the 
open  <ido  ot  oamera,  a  groove  being  made,  according 
to  size  of  dark  slide  (Fig.  1),  for  the  slide  to  work  in. 
Fig.  3  ia  simply  a  wooden  frame  about  lin,  wide, 
having  a  piece  of  ground  glass  Qttedinto  this  frame. 
The  frame  to  be  mode  to  work  easily  (but  not 
loosely)  in  tbe  groove,  aama  as  the  dark  ^ida,  the 
groove  abowo  in  Pig.  2,  Fii[.  4  is  the  dark  slide, 
which  is  simply  a  frame,  consisting  of  four  layers  of 


3  the  plates  u 


raphy. 


AUd,a 


uatb 


slide,  to  lay  the  plates 

dthout  pulling  out  the  slide,  which  would  spoil 

plate  if  in  the  camera.     The  other  side  of  the 

dark  slide  a  shutter  (Fig,  i)  must  ba  made,  which 

I  slit  made  at  the  lop  of  the  dark  slide 

(Fig.  4J,  to  draw  out  whan  producing  a 

photograph.     I  think  the  inclosed  sketch  will  give 


;lly, 


^__  ^  uie  information  you  require 

wish  for  further  details  pleais  ask  the  exact  quenas, 

when  I  shall  lie  pleased  to  reply.  A.  B.  T. 

[T2'3r>3.]—I.OKarithmB.— The  remarks  on  Sang's 
logarithm  tables  in  "  B.  M.,"  page  80,  have  met 
•■-—•'-—'-  (Dr.  Edward  Sane)  notice.     He  Bavs  : 
it  issue  of  these   logarilhma,   the   itrst 
id  their  li>ga.  to  tan  places;  but  it  was 
tba  inconvenience  exceeded  the  cou- 


oond  ii 


Namur's    table    to    V2    places   np    I 
rds,  is  not  a  table  at  all,  liut  a  oalleci 


431 


imairtableabyhelp  of  which  the  12- place  logarittuni 
nay  be  computed — thebtiyer  will  find  his  mistake." 
So  ■■  F.R.A.S."  wa«  right,  after  all.  W.  S. 

[7i573.]— Bleotria  Jdght  tar  Dark  Boom.— 
Reckoning  an  ordinary  burner  consuming  5  cubic  feet 
per  hour,  at  about  13  candle-power,  we  will  suppose 
that  we  procure  a  Iflc.p.  lamp  of  49v.,  taking  t 
npure  of  current.  To  work  thia,  we  shall  need  2 1 
sUb  of  the  Fuller  type,  charged  with  chromic  acid 

sulphuric  acid  in  tbe  zinc  compartmeats.  These 
batteries  must  be  replenished  every  day,  the  zincs 
cleaned  and  amalgama(«d,  and  the  carbon  connec- 
tions caret uBy  looked  to.  On  the  perfection  ol  the 
contacts  much  of  the  cBidency  of  the  battery 
depends.  A  twin  lamp  cord  can  then  be  taken  from 
the  battery,  up  the  side  of  the  wall,  to  the  oeutreof 
the  ceiling,  from  whence  it  may  hang  down  and 
support  a  small  shade  and  lamp  holder.  Ruby 
lamps  can  be  purchased  of  most  dealers  in  lamps, 
but  these  ace  not  ruby  glass,  but  simply  stained  on 
the  outside,  not  always  with  the  moat  non-actinic 
colours.  A  Bwitch  in  circuit  ia  conveniout  for 
shutting  off  the  light  whan  dciired. 

S.  BOTTOSB. 

[72573.]— Eleotrlc  Llsbt  for  Dark  Boom.— 
Suppose  you  require  a  .ic.p.  light,  you  will  want 
battery- power  givina  suflloieut  voltaige.    I  hai-e  no 


in  that  respect,  so  I  will  not  trouble  you  oa  that 
point.  Au  incandescent  light  is  more  difBcult  to 
make  non-actinic  than  a  gas  or  oQ-aame.  Yon 
probably  want  it  (or  working  dry  plates,  so  you 
must  remember  that  the  leas  light  yon  bars  thv 
better,  though  by  no  means  need  you  work  in 
darkness.  1  mention  a  ficp.  lamp  for  this  reason : 
supposing  your  dark  room  is  of  ayerage  size  (soma 
Gft.  square).  Also  remember  that  the  cloaer  th9 
himp  is  to  Uie  plate  the  sooner  it  wiU  (og.  It  is  > 
good  plan  when  using  a  strongly  lit  ruby  dark  room 
to  have  a  cover  always  over  the  deioloping  tray 
when  in  use,  except  when  examining  the  plate  ;  Bod 
also  put  an  extra  ruby  or  yellow  screen  over  eleotiicl 
lamp  when  opening  a  box  of  pUtea.    And  ootr 


c  is  the  permanent  disc  i 
screen  hangs  by  mean 
There  is  a  bottom  to  the 
medium. 


about  the  cover  for  the  lamp  ;  Don't  be  persuaded 
into  using  a  rubr-colouied  lamp  (even  if  auchtbings 
are  made  tor  pliotographersj ;  but  it  tbe  lamp  is 
to  be  auspended  froto  the  oeilm^,  make  one  or  two 
Bcreaua  —  say,  one  yellow  i 
'  the  transparent  n 


ial  n^ed  lor  dark 
..jma,  in  the  following  way,  or  any  other  way  yon 
please ;— Two  small  circles  of  cordlioard.  about  j^in. 
wide,  one  for  top  and  one  for  bottom,  5in.  O" 
apart,   and  glue  your  trannparetit 

them.     Also  make  cardboard  disc,  t .. 

for  the  screen,  which  top  must  be  tixed  on  to  top  at 
lamp  by  making  a  hole  Uirough  centre  and  drawing 
the  wires  throngh  it.  Make  it  so  as  to  fit  tbe  lamp 
screens  described.  Tbe  screens  then  hook  on  with 
bits  ot  wire,  or  bent  pins.  The  rough  sketch  may 
aaaist.  F.  O.  WniiTT. 

[72579.]— Hleotrio  Kotor.— I  have  not  seen  tba 
article  in  the  Lailu  Telti/raph  referred  to  by 
'■"    'V."  but  I  havelateiy  received  the  proapeohw 


,  .-J- jS  working  the 

..  ._       rohn  Vaughttu^herrin,  who  has 

aecompUshed  what  has  bitherto  been  deemed  im- 


uot  a 


he  propulsioc 
ly  elecmcity 


of  boats,  B3,th  chain, 
Tlw 


generator  is  a  two-fluid  primary  battery  in  which 
tbe  auodes  ore  of  zinc  and  the  cithodos  of  carbon, 
speciilly  prepared.  The  depolarising  liquid  is  ■ 
special  oompodtioa  which  can  !«  produced  at  low 
cost ;  the  iiuc  elements  are  immoTBod  in  plain  watar. 
The  net  cost  of  electric  energy  ia  estimated  at  from 
9d.  to  lOd.  per  Board  of  Trade  unit.  It  appear* 
from  certain  letters  which  are  printed  with  the  pro- 
spectus that  a  Bath  chair  fitted  with  the  new  motor 
went  on  the  level  road  at  the  rate  of  about  Beven 


,   and    ends    with    the  following  para- 

fraph:— "Tbe  electrically- propelled  Bath  chair  is 
tted  with  one  of  Mr.  Sberriu'a  smaller  motim,  and 
is  driven  by  tbe  current  derived  frooi  ten  of  his  cella. 
In  a  short  run  which  T  took  in  it.  ou  unfavourable 
roads  and  in  muddy  weather,  it  can  at  about  six  miles 
per  hour  ou  the  level,  and  ascended  a  gradient 
of  about  one  in  eight  at  the  rate  ot  about  two  mUei 
par  hour.  It  was  perfectly  easy  to  manage,  aud  the 
batteriea  gave  no  troubla  either  from  spilhug  or 
fuming.  I  consider  the  electric;  chair  a  thoroughly 
prai^tical  and  successful  vehicle.  Of  the  electrical 
tricyjle  I  have  made  no  tnal,  jiendiug  certain 
alterations  now  in  prngreea  in  its  structure."  I 
suppose  that  the  same  molor  miijht  be  employed  ou 
a  larger  scale  to  oinuibiiacs  and  othac  vehicles,  bat 
HO  jnentii>n  ol  these   is  made  in  the  proipectoa ; 
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pnriupi  Iwouue  of  the  Aot  at  Paitiunmt,  which 
prohtbiti  tho  ue  ol  TShiclM  w>  pnpallad  on  oommon 
n>«da  tOMpt  undar  eertain  ooiuiljoiu,  sua  of  which 
ii,  that  a  nun  with  a  rad  flu  miut  praoede  the 
-nhkle  to  give  nottoe  of  itt  commg.  Homrer,  thit 
Acit  could  baidl;  applT  to  trioydea  diiTea  b;  the 
new  motor,  aa  nidi  maohinea  would  piesant  euctl; 
die  aama  appeanuiM  a*  if  tbcy  wen  driven  in  the 
oidiiuurir  way,  and  then  lane  amoke  and  hardly  an; 


or,  at> 


company, 
^hinea,  thii 

._._  .__,    The  wajghtofthe 

"be  only  abont  3Slb.  The  offloes  of 
.  ,  ire  at  48,  Eagle  Wharf-road,  Nl, 
10  donht,   ftuther   particulan   ooold   be 

1C.I.C.E. 


ig,  but  to 
-  -       r         D  -  p-  '  Dean  far 

better  if  "  Tir  SapientiEe  "  had  aent  hia  t^ld  to  any 
of  the  gold  and  sjlrec  smelters  in  the  Weat-snd  ot 
Clerlienwell,  they  would  (for  «ay  In.  6d.)  oaat  the 
gold  in  an  ingot,  and  roll  it  the  exact  thicknesa 
required ;  then  all  ha  would  haTO  to  do  would  be  to 
turn  or  bend  the  gold  round  and  eoldar  with  gold 
■older,  than  fluiah  by  filliu^  up,  acraping,  aaad- 
papermg,  polishing,  or  oolounng. 

Woamio  Jewbllbb. 
11,  Qrundy -street,  Poplar,  B. 
[72391.]— Aanarimn. — If  in  wiadow  with  glass 
over  it,  back  only  eipoeed  to  outer  air,  cotht  tha 
outside  tightly,  from  bottom  to  a  few  inches  higher 
than  surface  of  water,  with  old  carpet  or  dose 
matting,  and  exclude  draught  as  much  aa  poaaibli 

Soapond   small   pa—"-  ' ' — '  -' '■■—- 

■ersre  frost ;  previ 


the  Severn  has  not  the  amplitude  of  Ibi 
occurs  in  (he  Seine ;  it  is,  however,  dang 
rowing  boats.      It  is  probable  that  the 


[73G07.1— Teatlnff  BmerBld>.-A  "< 
is  easily  detested.  wheUier  emerald  or  s 
supposed  atooe,  by  placing  it  laee  down 
the  back  ot  the  hand  and  looking  at 
through  it.  If  a  doublet,  the  colour  of 
will  vary  according  to  the  refractory  poa 
difierent  materials.  Kirs 

[72809.]— Portlajid  Oement.— Many  ^ 
been  burnt  in  an  ordinary  limat-iln  in  a  b 
the  l>auk  used  to  dry  the  pug  on.  Useno 
coa!.  Ju3E  OF  *'■'■  T 


outline  sketch  of  Jubilee,  No.  561,  now  used  tor 
the  fast  heavy  trains  on  above  line,  and  was  in  the 
Uanchester  Exhibition.  Donai.aa  Lsiioa. 

[72684.]~Pouiit»lii.  —  Try  a  "perpetual"' 
fountain.  One  water-tight  reservoir  above  another, 
and  a  basin  above  both.  From  bottom  of  basin 
carry  pipe  to  near  the  bottom  ot  the  lower  reservoir. 
FnmV^oItaidreservoii  to  topof  upper  reservoir 
cany  another  pipe.  From  Inttom  ot  upper  reser- 
yeit  carry  a  pipe  through  bottom  ot  basin  to  a  trifle 
above  edge.  Poor  in  water  into  the  dish,  and  it 
wHl  run  down  to  lower  reservoir;  then,  having 
flUal  it,  the  water  will  rise  through  aecoud  tube  1^ 

ateeervoir.  When  the  water  covers  Ihe  lower 
of  Jet-pipe,  the  fountain  will  play,  and  con- 
tinue for  a  considerable  time,  paitofiha  water  txriug 
*elf-iaised.    Sketch  it  requirMl.         CAUtEKONS. 

[72687.]— UkUsff  Oold  Band  BIhb.— "Vir 
Sniiaitiie"  is  going  the  wrong  way  to  work 
vnen  he  casta  a  plain  band  ring,  unlaaa  he  wants  a 
Tsry  thick  one  1  in  that  case  he  would  socoaed  it  he 
fcdlows  mr  inatmction*.  First  make  a  lead  ring  the 
MM  and  thickness  required,  IJheu  get  two  pieoea  of 
cattte<flih  (to  be  bad  from  all  wtiolesale  chemiata], 
mb  the  soft  aide  donm  Sat,  then  foroe  tha  ring  hall 
way  Into  one  of  the  pieoea  ot  cuttle-fish;  lay  the 
other  piece  ot  cattle-&h  on  top  ot  ring.  Hid  presa  it 
down  ontal  the  two  faces  ot  cnttle-fiah  meet ;  then 
wlOi  a  ahMp  knife  cut  the  hard  lurface,  ao  that  you 
can  presa  two  stooking^ieedles  through  the  two 
I^MM  (tf  cnttle-flah.  These  two  neecBea  not  only 
anawer  the  porpoae  ot  keeping  the  mould  together, 
but  they  serve  a«  guides  in  grating  flie  two  Impcea- 
ritni  on  top  of  one  another.  Now  poll  tha  needles 
'  ~''i,  tbeu  aeparate  the  moolda  ana  withdraw  the 


ont,  tl 
load  pi 


A,  ntowa 
the  fine  lin 


^  , lias  for  needlea  to  go  through  i 

IB  lines  an  the  air-linee.  Now  put  two  moulds 

twetherand  put  the  needles  through  the  holes,  thei 
RM  a  piec«  of  iron  binding  wire  and  tis  the  mouldi 
flatly  together.  Tou  can  melt  your  gold  in  i 
ancil>le — or  on  a  piece  ot  diarooal  with  gas  and  i 
blowpipe.  I  don't  know  what  "Tir  SapientiEe'a' 
Idea  was  tor  adding  pewter  to  the  gold ;  tiiat  ia  just 
what  all  goldsmiths  guard  against,  aa  the  iltghtest 
little  bit  ot  pewter  will  ruin  an  ounoa  of  gold— 
pewter  makes  gold  hdttlo  and  onworktUg,     I  km 


solid  band  of  ice  all  ronnd  by  breahing  Ipoitiona  ot 


[7259S.l~T.oaa  of  Head,  ftc.  —  It  appeara  b 

about  4-990ft.  deducted  from  the  40ft.,  or,  say 

i.  in  round  numbers.    See  Nathaniel  Baardmora^ 

("Tablee  Hydraulic").  1852,  quite  a  unique  book. 


[72593,]— Tidal  WaTOB.- If  your  oolreapondBnt 
can  get  at  a  copy  of  Nathaniel  Beardmore'a 
"  Hydraulic  TaWee,"  1852,  probably  at  BritiBh 
Uuseum  (with  similar  works),  he  may  get  some 
partionlarB  in  the  lettarpross  and  mape  attaohed  to 
that  book.  It  does  not  apparently  refer  to  the  Seine 

'  foreign  rivers,    ^sre  is  too  much  to  copy  ont. 
CBascEBT  Lake. 

[72599.]— Tidal  WaTsa.- In  penetrating  into 
the  estuary  ot  a  river,  the  tidal  wave,  retarded  by 
the  shallows  and  narrowed  by  its  banks,  must 
necessarily  swell  because  of  the  restriction  ot  the 
liquid  maaa  in  its  bed.  All  the  inlets  or  bajs  into 
whidi  the  tide  penetrates  preaent  thus  the  spectocl  e 
otthe"bon" ;  but  in  same  cases,  tha  regular  in- 
clination of  the  bed,  theoniformityof  the  shores,  or 
elea  an  intersection  of  various  cnrrenta,  diminish  the 
first  nndolation  ot  tha  tidal  wave,  or  permit  it  to  be 
contused  with  other  iir^nlarities  of  the  surface. 
Elsewhere,  on  the  eontntry,  all  the  topographical 
oonditioiis  on  found  united  to  give  a  great  he^ht  to 
tha  "bore,"  and  than  it  rises  like  a  moving  wall 
from  one  shon  to  the  other  at  the  estuary.  At  the 
months  ot  certain  livers,  such  as  Ihe  Amoion, 
Hooghly,  Seine,  Dordogne,  Elbe,  and  Weser,  ttia 
waveatrftt^  "bon"  assume  enormous  proportions 
at  the  time  of  high  tides  and  become  formidable 
phenomena.  In  Uia  Amazon  the  "bore"  called 
foroToea  because  of  the  roaring  of  its  waters,  rises, 
—  '>iree  successiva  waves,  attaining  together  from 
..  ..  soft,  in  height ;  and  vesssla,  surprised  liy  this 
sodden  fiood,  an  m  great  risk  ot  capsizing.  At  the 
mouth  ot  the  Qanges,  the  "boro^'  is  also  vsry 
formidaUe.     As  the  old  Hindoo  legend  saya 

"  Bagharala,  having  taksn  tlie  divine  QaDi 

qiouae  in  tha  midst  of  snows,  raised  her  in  Uu  aims, 
uid,  moontiiig  his  chariot,  traced  with  its  two  targe 
wheels  the  banka  ot  the  wide  bed  ot  the  goddeo. 
But  when  they  arrived  at  the  sea-shon,  Qanga 
recoiled    with    affright    before    Ihe    impure    and 


1^  tonia,  now  vontnrii^  -    ,  —  — 

Beeing  again  toward*  tha  mountains,  tmce  a  day." 
It  ia  in  the  bay  of  the  Seine  that  the  "bon," 
"masoarat,"  or  "eager"  has  bean  moat  rBgolarlj 
and  carefully  observed.  Flowing  from  tba  open 
tea  with  a  apeed  of  16  to  2Dft.  per  seoond,  the  liquid 
wall  remains  curved  towards  the  centre,  under  the 
pressun  ot  the  Suvial  current.  Tba  two  points  ot 
the  enormous  crescent  break  in  foam  on  the  shores  ; 
while,  in  the  middle  of  the  concavity,  the  even, 
rounded  wave  adrancee  without  even  rippling  the 
water  Iwfon  it.  It  seems  to  turn  on  the  river  like 
a  gigantic  serpent;  rising  6}  to  IDft.  above  tbe 
liquid  plain  ;  whilst  behind  it  rise  waves  or  itfuta 
in  conoentna  nndolations  quite  as  hif^,  the  ad- 
Tanced  guard  ot  tha  tidal  moM.    The  "bon"  in 
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The  praon  whoao  nge  yon  wish  to  guess  n 
you  fhoso  bits  only  on  which  her  ago  ooo 
Ming  together  tho  figures  in  the  right'l 
mor  Bquuro,  tho  age  i.t  obtained.  Tbu, . 
ad  4o  rotuma  you  B,  C,  D,  and  F: 
mbota  as  ab,ivo,  4  -i-  1  +  8  +  32  =  45.  1 
duiie  09  quickly  us  possible. 

John  Do 


g.— It  ia  done  with  spi 
hroiabesti  butifthsp 
liujp  after  it,  or  yon  > 
it.      JiCK  OF  All  Ti 


[  7-2  U 10.] —Brazil 


(TiBi;'.]- Produclns' 

phcuomonou  may  bo  cosily  showu  lu  •^ 
admitting  the  Eun's  light  into  a  dark  room 
a,  Btnall  hols  about  ,V  or  A  ot  an  inch  ia  du 
receiving  tbe  light  on  a  afaeet  ot  pspet.  Ii 
s  needle  or  piece  of  elendarwiie  in.Uiitli| 
examine  ifa  ahiLdow,  we  shall  find  t^^^ 
con^istd  ot  bright  and  dark  stripes,  soECSal 
other  alternately,  Ctie  stripe  in  the^  nnro 
axis  of  tha  shadow  being  a  bright  oW  W 
lif-bt  which  are  bent  into  tha  shadfarban 
the  same  length  ot  path,  so  that  th J|f  fbo 
fringe  of  double  the  intaai^  t)t  eitlMl  W 


ESaUSH  MXOaiNIO  AND  WOHU)  0>  SOUNOB:  Ho.  18SS. 


1  ■  point  of  the  ■bndon'  at  a  certain 
the  midiUa.  hare  b  difference  in  the 

ethi  corTOTpondmg  to  thsdiSerenco 
hts  destroy  each  other,  so  that  ft 
srodDced  on  each  aideof  the  miilJle 
t  a.  graatw  distam 
Nxximei  raeh  aa  ' 
I ;  a  bright  and  a ' 
to  the  mijgin  of  the  Bhadi 

8.   BOTTOSK. 

trboD  Dioxide. — C&rbos  tliande  [i 
□dense*  to  a  liquid  under  a  preama 

per  square  iiidi,  at  1.)^  Cmitigrade. 

bo  taken  off,  the  greater  part  of  this 
jto  gas,  and  it  ia  proposed  to  utiliae 
-or  propelling  bullets  from  riflas.  1 
I,  that  it  will  be  a  year  or  two  before 
izB  at  the  NatioDol  Rifle  Aeaooiatiaii 
peted  for  with  Giffard  rifles. 

Wm.  Joiis  GbeI, 
nt  5th  V.B.  Durham  Light  lutontry. 


-eotrlo  Boat.— To  Mb.  Bottomk,- 
2e  meatiooed — viz,.  4]in.  hy  liii 
ry  powerful  motor  oould  be  fltted. 

□t  tJiB  doabls-magaet  type,  with 
ure  ajin.  diameter  by  SJin.  deep,  c 
ut  it  could  be  made  gmaller,  aud  T( 
{ill  enough  to  drive  the  boat.  The 
>g  rather  crainped,  especially  oa  fou 
sr  luchroniotB  oc  chromic-acid  cells, 
I  that  you  must  have  cells  inside  the 
Still,  if  you  use  thin  ebouite  colls, 
good  reaults,  if  ron  employ  double 
Jgle  riocs  ;  coupling  all  the  cells  in 
ding  the  motor  to  an  output  ot  two 
volts  pressure.  This  ebould  give  you 
ower,  whichshould  be  ample  to  drivs 

a  good  rato.  Seo  also  my  book, 
strument*."  8.  Boitdsb. 

lectrlo  Sig-nalllng'  Lamp.^Tbere 
dvantage  ia  using  electricity  as  an 
^ss  an  arc  h*ght  was  obtained,  aud  the 
*ni  lime-hght  apporaliis  is  probably 
idy  than  accumulators  to  yield  on  arc. 

-'  ' -'J  do  that  in  a  clear 


B.light  1 


ill  do  1 


■as  QnKV,  Stall -Sergeant  5th  V.B. 

Durham  Light  Iq  fan  try. 
«ctrto  BiBTialUnK  Lamp. —Were 
to  signal  with  the  appUuioes  you 
I  should  give  the  prafecence  to  a 
iiicaiidestent  himp  with  switch,  fed 
ccumulator,  the  Biact  type  aud  size 
It  on  the  length  of  time  the  signali 
'or,  and  upon  the  conTeaieuca  for 
9  himp  you  oould  not  maio  yourself, 
pposiug  you  succeeded,  it  would  cost 
3iore  than  to  buy.  The  accumulator 
e,  after  reading  my  description  in 
itrumeut  Making  for  Amateurs." 

S.    BOTTOME. 

aatem  SUdsa, —Colours  for  palnt- 
m  had  prepared  from  several  places 
!n  about  Is.  Cd.  a  boi.  Use  fine 
ish.  Cyhey. 

3»olver.— You  do  not  need  a  liceuse 
er  iu  the  garden  of  your  house. 

Wit.  Joiis  Gket,  Notary  Public. 
B.Tyne. 

.B.B.  X.DODa.— The  engioe  illus- 
-cylinder  compoucd  on  the  Worsdell 
es  system,  with  principal  dimensions 
gh  preasuro  cylinder,  18in.  by  ^lin. ; 

'2llin.  by  24m-  \  distance  betweeu 
Ier«,2ft,  Wheals:  Leading,4ft.  Tlin.; 
.iling.Gft.  8Jin.  Frames;  From  front 

of  leaders,  .^ft.  4iu. ;  from  centre 
tro  drivers,  7ft.  9in. ;  from  centre 
^re  trailers,  Sft.  Sin. ;  from  centre 
:  end,  4tt.  ^in. ;  distance  apart,  4ft. : 
Boilor  :  Height  of  centra  from  raU, 
b  of  barrel,  lOft.  7in. ;  diameter  out- 

flreboi  shall,  Bft.  V?  3ft.  Uin. ;  242 
In.  by  lOft.  lljin.  Heating surfaoe : 
|.ft.;  flroboi,  ll-2in.;  total,  l323-3in. 
7"il3in. :  workiDg  prsssuro,  I70lb. 
i<Ji.  Weight  of  engii 
;    full,  43  tons  ticwt.  :iq 

Hiin. ;     Oft.   4in.    betwt 

[Bllons  ot  water,  and  4  tons  of  coal ; 
!  tons  19cwt.  Total  weight  of  engine 
forking  order.  7ii  tons  5cwt.  3qr. 

C.  F.  DeSIiT  JlABaEIilX. 


moulded  into  bosses,  protruberancee, 
ittle  acroM  the  cleavage.  It  is  not 
"  tin  or  copper  in  a  lathe  when 
absolutely  necessary,  a  little  melted 
applied  to  the  face  ot  the  wooden 
right  wny  to  go  to  work  is  to  chuck 


Empty, 
Tender ; 


a  bit  of  hard  wood  on  the  lathe,  and  lo  turn  it  to 
the  pattern  required ;  then  place  a  piece  of  thin 
sheet-braaa  or  copper  (previoi^y  well  annealed) 
centrally  against  this  pattern,  and,  to  hold  it  iu 
plsoe,  bring  up  against  it  the  hack  poppet,  the  nose 
of  which  must  be  covered  with  a  rounded  piece  of 
hard  wood  to  prevent  injury  to  the  sheet.  Lnbrj- 
cate  with  soap -and -water  or  machine  oil. 

S.  BorroNE. 

[72635.1 -Water  aeffnlator.— Ton  wantaro- 
duoing  valve.  JlOK  OF  Ai,l.  TBiHES. 

[72633.1— Wotar  Beyulator. 


w-d'ow 


Thisu 


compulsory  in  Londoi 

[72G3fi.j— StrlkinB  Foroo.— The  word  "  force" 
as  here  used  is  incorrect.  "Power"  or  "  mo- 
mentum "  would  be  the  correct  term.  The  power 
acquired  by  a  weight  ot  one  ton  in  falling  Ift. 
would  be  lft.-ton,  or  2,240ft..lb.— i.e.,  it  would 
ttavethe  power  of  raising  one  ton  through  1ft., 
or  of  raising  lib.  through  2,a40tt.  The  rale  is : 
Multiply  the  weight  or  force  by  the  distance, 
expressed  in  feet,  through  which  it  moves. 

Assoc.  X.S.8. 

[72*1,36.]— Striking  Force.- There  is  uo  such 
term  in  mechanics  as  "  striking  force,"  because 
there  is  no  such  thing.  The  energy  of  one  ton 
falling  one  foot  will  he  2.24a(t.-tb,,  and  the  pres- 
sure which  it  will  eiert  on  striking  the  ground,  or 
anything  else,  depends  on  the  diatajice  through 
which  It  moves  after  impact  and  before  coming 
actually  to  rest.  Thus,  if  the  ground  yields  through 
one  inch  then  the  average  pressure  eierted  will  be 
26.6SDlb. ;  if  the  yielding  be  less  the  avorage  pres- 
sure will  be  greater  and  vice-vers:'i.  It  is  to  be 
noticed  that  the  above  pressure  is  mf^relv  the 
avers^B  value  for  a,  pressure  which  grs^ually 
dimiuuhes.  LetE  =  energy  of, a  moving  body  in 
foot-pounds,  ■(  =■  the  distance  moved  after  impact 
expressed  in  feet,  p  •  average  pressure  in  pounds, 
then  obviously  E  =  dp.  It  H  \ra  very  small,  then  p 
becomes  very  great,  and  use  is  made  ot  this  fact  in 
varioHB  oa»s,  for  eiample,  in  presso?  for  coining. 
Wm.  Joan  GiiET,  F.C.S.,  AnaJytieal  Chemist. 

NcweastlB-on-Tyne. 

[7263a.]— tatha  Out  Band.— Soak  the  end  in 
some  hot  soEar- and -water  after  screwing  it  in,  then 
with  a  bradawl,  taper  pointed,  not  cliisel,  bore  a 
hole  and  drive  a  wood  peg  in. 

JiCK  OF   AIAa  TttiDES. 

[72338.]— IjBthe  Out  Band.- Pare  the  end  of 
the  catgut  to  a  good  fit,  screw  it  in  as  tightly  as 
posdhle,  using  pUnty  ot  "end  thrust."  untd  •fju. 
of  the  gut  comes  up  into  the  oyo  or  bend  of  hook. 


red-hot  wire.    Then  t: 


of  th 


a  red -hot  p 


tively  as  3,000  is  to  2,000,  or  3  to  2.  Therefore  the 
drcumference  of  thsse  two  wires  must  be  as  2  x  4 
»  Bis  to  l>  X  4  =  12  roapootively.  NowthediamBtar 
of  a  circle  is  to  its  circumference  as  1  islo  3'U159. 
Therefore  the  two  wire*  will  have  the  respactive 
diameters  of  12  ~  3-14lo9  m  i-S\,  and  8  -^  3-14159 
■•  2'54.  Hence  tiie  wire  having  the  diameter  of 
2'Gl  will  present  the  realstaneD  of  S.OOOw.,  whlls 
the  one  having  the  diameter  of  3'Sl  will  have  a 
resistance  of  2,000  only.  S-  BOTTOKS. 

[72846.]— CharRlnB  Primary  Battery,— The 
solution  yoa  mode  use  of  is  right,  but  rather  strong 
with  sulphuric  acid :  3oi.  to  the  pint  is  quite 
suffldeni  The  probable  causes  of  failure  are  :  the 
Donnections  between  the  carbons  and  their  binding 
■.Jews  have  booome  imperfect  through  corrosion. 
The  acid  woe  employed  while  still  wann,  so  that  it 
oorroded  the  zincs  too  rapidly,  and  as  qaiekly  gat 
exhausted.  S.  BOTrONs. 

[72649-]— X,-  aod  S.W.  Tank Locoa.- 1  recently 
saw  323  nt  Weymouth.  It  has  been  for  some  con- 
siderable time  enga^jed  there  in  passenger  traffla 
between  W^mouth  and  D  irchester,  and  has  done 
shunting  at  Weymouth,  and  has  token  local  goods 
trains  to  Dorchester.  It  was  stationed  at  Wey- 
mouth sheds.  No.  321  I  saw  some  time  nnceat 
Wimborne,  taking  tragic  from  Bonmemonttito 
Wimbome  and  Brookenhurst.  This  was  some  time 
ago-  Cuiaisoa. 

[72619.]— I.,  and  S.W.  Tank  BiLKliieB.— I  am 
much  obliged  to  "Locomotive''  for  putting  mo 
right  about  the  South-Westem  tank;  I  did  not 
know  that  the  later  ones  had  departed  from  the 
original  pittem-  I  should  not  be  at  all  inclined  to 
think  318  class  were  broken  up  yet—they  ore  only 
aliout  lo  years  old:  but  I  do  not  know  for  certain. 
I  expect  "Locomotive"  will  find  it  a  diffioult 
matter  to  get  shown  over  Nine  Elms  works,  nnlex 
he  can  bring  any  influence  to  bsar.  He  should  get 
introduced  to  someone  in  power,  if  poasihla.  In 
answer  lo  the  questions  asked  in  reply  No.  7235S,  I 
believe  Nos.  129  and  TS  are  bogie  tanks,  built  at 
Bobert  Stephenson  and  Co.'e,  ISSi,  and  am  certain 
there  is  a  ID-wheeler  numbered  77.  Wliat  will  he 
dons  with  Xos.  77  and  1^  now  the  new  ones  are 
QutF  C-  F.  De:<dt  M&sbhaix. 

[726i3-]— PropalUngr  Boat. — Aooordlng  to  w,j 
"^—' ,  a  JS.P.  motor  does  this  eaaily- 

S.   BOTTOSK. 


followingincident  proves  this  a  strong  joint.  One 
day,  while  tuniiug.  the  heavy  dywheel  escaped 
from  its  bearings,  but,  most  fortunately  for  ir*  -' 
remained  suspended  in  the  catgut.  Thusadai 
ous  revolutionary  movement  was  instantly  q<i 
by  hanging  the  principal  offender ;  to  the  great 
advantage  of  the  common  weal.  It  is  possible  t 
slightly  adjust  the  length  by  twisting  or  untwisting 
W.  BoBsea,  lun. 

r72Sll.]  —  Old  Iiocomotlves.  —  "Historian  ' 
will  tiud  the  Ageuoria  illustrated  iu  the  Enghiee 
of  March  7th,  IHOO.  D.  W.  L. 

[72G41.]— Old  LocomotlTOB. — An  engraving  of 
the  Agenoria  appeared  in  the  Engineer,  March  it'' 
1890.      Vulcan,  which  was  ot  the  same  design 
Atlas  on  the  same  railway,  was  (Atlas  was)  illu 
trated  by  Mr-  C.  B.  Strelton  in  the  "  E.M."  I 
July  6tb,  ISao.  Noarn  Wssraaa. 

[T2S42.]  — Stomata-- The  cuticle  of  ma 
leaves,  as,  for  eiiimple,  those  ot  the  common  fla^ 
[Iris),  can  be  oaailv  removed  by  gently  raising  one 
edge  with  a  thin  knife.  It  this  cuticle  be  then 
placed  on  a  gloss  slide  and  cautiously  scraped  with 
a  sharp  knife  and  then  brushed  with  a  \vet  camel- 
hair  brush,  all  the  chlorophyll  can  bo  removed.  It 
is  well  to  einmine  the  ontiole  from  time  to  time 
under  the  microeoope,  in  order  to  see  when  the 
operation  of  scraping,  &o.,  has  been   carried  for 

enough.  S.  BOTTOMK, 

[72644.]- AaO-I^htorDynamo.-Armatnre, 
6in.  diam.,  Sin.  deep,  wound  with  Sib.  No- 11  wire: 
lleld-mognet  cores,  7in.  high,  3in.  wide  by  Olu. 
'  --  ovoid  in  seotion,  wound  with  4lb.  No.  12  on 
limb.  coDplod  in  psraUel  for  the  series  ooils, 
»uu  33lb.  No.  20  in  one  length  for  the  shunt  coils. 
Driven  at  about  1,500  revs,  per  minute,  this 
machine  will  give  20  ampires  at  55  volts  to  60  volts 
pressure,  according  to  neatness  of  winding  and  per- 
fection of  insulation,  &c.  S.  Bottoms. 

[^7261j,]-Blectrtoal  Beaiatanoe.- Since  the 
resistance  of  a  given  length  of  wire  of  any  given 
metal  is  inversely  proportionate  to  its  area  or 
cross  section,  and  sinoe  the  section  ot  a  circle  is 
equal  to  its  circumference  divided  by  four,  it  follows 
that  two  wires  of  the  same  material  and  of  eqcial 
length,  having  resistance  of  2,000  or  3.000  ohms 
ra^ectively,  must  havB  sections  or  areu  teipec- 


made  as  to  laying  curves.  Sezox. 

[726&i.]— Ballway  Oorvee-- The  natural  ten- 
dency of  a  train  going  at  any  speed  is  to  travel  in  a 
straight  line,  and  run  olf  the  outer  curve.  Tha 
inter  rail  is,  therefore,  raised  to  resist  this  teudeni^', 
ind  keep  the  train  on  the  line.  Cujichonz. 


long,  o 
eachlii 


-    -  -        -  of  doing  so— i.e.,  making  the  inner  raU 
lower  than  the  outer— is  to  give  the  train  greatar 
"  tnta  "  on  the  rajls  while  rounding  the  curve. 
Lkosmid  FfiosaaiiooK. 

[72GSS,]-BailwB.yCurveB.— The  outer  rail  ia 
slightly  raised  to  counteract  tbo  centrifugal  force  in 
the  same  way  as  are  the  comers  of  a  bicycle  track. 
The  "extra  strain  when  a  train  ia  goiug  round  ft 
curve"  would  tend  to  depress  the  outer  raU,  not 
the  inner.  Everything  in  turning  a  comer  tends  to 
fall  ontwards;  hence  the  train  is  purposely  tilted 
over  inwards.  C.  F.  DEVDr  M^hhitut,. 

[7265i.] — Bailvay  Corvea.- The  inner  rail  ia 
not  depressed- it  is  the  outer  rail  that  is  raised.  As 
the  engine  and  carriages  move  round  a  curve,  the 
centrifugal  force  has  a  tendency  to  make  them  fly 
off  in  a  straight  line.  To  prevent  this  and  keep  the 
Banges  of  wheels  on  the  outside  of  the  ciirve  trom 
the  roils,  the  larger  or  outer  curve  is  raised  higher 
than  the  inside  one-  This  is  not  necessary  in  narrow- 
gauge  railways  unless  the  aurve  has  a  less  radius 
than  1,400ft.  N.  E.  R. 

Herrington, 

[TaCw.]— Bailway  OnrreB,- The  outer  rail  on 
a  curve  is  always  raised  to  a  greater  or  less  degree, 
depeniling  principally  on  the  radius  of  the  curve, 
and  the  velocity  ot  the  trains  which  travel  roand  it. 
The  sborper  the  curve  and  the  higher  the  speed,  the  . 
greater  the  super-elevation  or  "cant"  of  the  outer 
rail.  This  super-elevation  ia  given  lo  the  rails 
when  they  are  first  laid,  and  is  kept  up  by  the  plate- 
lavers :  the  amount  can  be  dstermined  by  formulae. 
Will  send  formulra  it  desired,  but  you  will  Bnd 
them  in  any  book  on  civil  engineering  or  permanent 
way.    Those  given  in  Molesivorth's  are  very  good 

Oiasgow.  Meteob. 

(7263,t.]— Rftllway  ConrBB.- In  laying  a  rail- 
way the  outer  rail  of  a  curve  ii<  placed  higher  than 
the  inner  rail,  iu  order  to  counteract  the  tendency 
the  train  has  to  leave  the  line  while  going  round  the 
curve.  The  amount  of  this  elevation  vanes  directly 
u  the  width  ol  Uie  gauge,  directly  as  the  sqoan  at 


KSeUBH  MBCHAinO  AMD  WOBIJ)  OT  BUIESCB:    Ko.  1335. 


the  velocity  with  which  the  ttain  is  tc 
cuive,  anil  inveraely  u  the  radios  of  Ui 
JonniUiiis — 


m   uuu.,  iv -.»"."-.".  - — e  in  (eet,  anil 
TatioQo*  the  outer  rail  in  iochm.    Thus,  for 

aooTTB  2,000ft.  radius  and  a  Talotdty  of  30  miles 

par  hour,  Bib  devation  would  ba— 


Usilin"  is  nuatakon  in  inuring  tbnt  there  is 


lathsin 


of  a 


truD  pasoes  over  it.    The 
oatierrail. 

W«.  John  Qbst,  F.C.S,  Analytical  Chamiat. 

NBWC«BtlB-  OD-Tnio- 

[72656.]  —W.W.B,  Condor,  — 'Thia  is  ona  ol 
the  "  Preoodant "  ctaaB,  for  a  iketoh  of  which  set 
the  EsQusn  MEcninio  for  Aug.  2i,  1S9U,  repi} 
No.  72062.  Hot  number  is  858,  and  dale  June,  1877. 
Drinng  wheels,  6ft.  Tiin. ;  leaders,  3ft.  7iiu. ; 
cylinder,  17  by  24.       C.  F.  Dkbe*  Marsh  »r,L. 

[72666.]— N.W.B.  Condor.— The  following  is, 
I  think,  n.  oorract  deanription  of  colour  of  moal 
N.W.E.  loflos.:  Colour  all  over  ia  Hack;  pioking- 
out  colonn,  white,  yellow,  and  red ;  broad  whitt 
buid,  edged  with  yeUow  aud  thin  red  stripes ;  num 
ber  pUt«  ua  red  enamol  (ground),  with  brass  rin: 
Mod  bruB  flfforea  ;  colour  uiside  cab,  dulliah  red  ; 
bnffm  boards,  rod,  and  do  uumber  on  them  ;  uame- 
plates,  slsd  ham,  with  name,  date,  and  year  put 
themon  in  black  letters.     Xjjomuu)  FuossBiiooa. 

[72656.1  —  H.W.B.  Condor.  —  No.  86S  Cd 
dor  (at  Rugby)  is  one  of  Mr.  Webb's  "Pt 
oedonts,"  illustrated  in  the  "E.M."  for  Aug.  5  , 
1890.  Dimensions  as  follows :— Diam.  of  driving 
-wheels,  6ft,  T^ia. ;  diam.  of  leailiog  wheels, 
3(t.  7iin.  Wheel  base :— Leading  to  driving, 
7H.  fiin.;  drifing  to  trailing,  8ft.  Sin. ;  total, 
16ft.  Sin.  Cylindari,  diam.  of,  17in. ;  stroke,  24in. 
Boiler,  length  of,  9ft.  lOin. ;  diam.  of,  itt.  l^in. ; 
prttutire,  1401h.  per  iquoTB  inch ;  thickneaa  ofiplatsB, 
ijia. ;  number  of  tabes,  19S  of  IJin.  diam.  Fire- 
box, length  of  (top),  +fi.  Ojio. ;  (bottom),4ft.  lOSin.  ; 
hraadlh  of  (top),  3ft.  5^^. ;  (bottom),  3ft.  6in,  ; 
height  ol,  5ft.   Slin.      Heating    aurfaoo : —Tubes, 


[73G60.]-I>ynttinO.— You 
out  of  BO  yards  of  wire  uoleaa 
high  speed,  aiuoa  half  the  \ 


t  got  75  ■ 


i6n,l— Bope  and  Dram,— Multiply  the  dia- 
of  drum  by  *,-.  snd  the  result  is  the  circum- 
ference, whioh  is  equal  to  amount  of  rope  wound  iu 
firat  revolution.  Tor  the  second  and  auecasaive 
revolutions  add  Sin.  to  the  laat  diameter  and 
mnltiply  by  ".  Eiarople  :  12  x  S»  =  »)'  -  37», 
ifore  37;m.  of  rope  would  be '  '-  "■- 


flrat  revolution.    Second  revolntion:  12in.  1 
ISin.  diam.  of  drum  with  one  layer  of  rope 
-,  41.  X  =,"  ■■  'I''  "  47}  =  amoonl  of  rope  - 
by  the  second  revolution.  C.  Thoaj. 

[72667,1— CharfflnBr  Aoonmulator.  —  As  a 
lUgh-aiid-ready  rule,  you  may  aay  that  tho  cella 
-e  chareed  ubon  the  liquid  begins  to  bubble  up,  or 
boi!  "  freely.  But  it  does  not  injure  the  cella  to 
mtiuue  charging  after  tbia  occurs, 

S.   BOTTONE. 

[72Q87.] — Oharalng.  Acounmlator.— For  the 
at  five  jeara  I  have  relied  entirely  upon  the  volt- 
leter  for  delennining  wheu  the  battery  is  folly 
larged,  and  certainly  prater  thia  matliod  to  the 
hydrometer.  With  the  latl«r  yoii  have  to  remove 
the  glosi  plate,  which  should  cover  each  cell,  maert 
tlie  hydrometer,  wait  till  it  Soata  ateodily,  take  the 
roadiug,  replace  the  glass  cover,  and  repeat  this 
ighout  the  whole  batterj.  Then,  when  the 
vatjona  are  complete,  it  will  geuerally  be 
found  that  no  two  cells  read  precisely  alike.  Some- 
times, also,  the  dynamo  is  at  aome  considerable 
distance  from  the  baltery,  and  apedflo  gravity  testa 
at  the  latter  are  inconvenient.  If  a  good  voltmeter 
bo  road  on  the  charging  circuit  at  the  dynamo  house, 
la  of  half  an  hour,  it  will  be  found  to 
ptondily  in  its 

when  that  is  the  caao 
battery  ia  fully  charged. 


it  becomes  atationary,  and 


« the  Sgurea  at 


1.  Sthn.  . 


ID      16 


it  charging  here :— 
-il  volta. 


67 


„      ,   _.  jnly  40  yarda  are  really 

active.    Besidea,  No.  10  wire  ia  much  larger  than 
is  needed  to  carry  26  amperes  on  a  ring  armatorr 
You  would  find    the    fallowing    proportiona   gii 
good   results.     Before    making    the    machine   1 
ahonld  advise  you  to  read  the  sixth  edition  of  "  The 
Dynamo:  How  Made  and  How  Used."     Armature 
Tin.  diameter,  8in.  deep,   wound  with  11  to  121b.  of 
No.  11 ;  Seld-magnet  cores,  ovat  in  section,  3in-  ~ 
Sin.  in  section,  9ia.  long,  wouod  with  lOOtb.  No, 
oonneoted  in  ahunt.     The  punchinga  I  employ 
machines  ol  this  size  have  lesectioas,  and  they  give 
me  very  good  results.  S,  BtynosB. 

[72663.]— Nitrate  of  Soda  Battery.— Makeup 
the  cells  with  porous  inner  pota  predsely  as  '~  ~ 
Bunien.  Let  the  zincs  be  amalgamated,  and 
nmad  them  with  a  dilute  aolatian  of  aulphuric  i 
I  add  to  12  of  water.  For  the  porons  cells,  along 
nilh  the  csibon,  ose  a  mixture  of  nitrate  of  soda, 
lib.;  water,  I  quart;  sulphuric  acid,  1  pint.  The 
addition  of  an  ounoe;of  hichromate  ol  potash,  or 
better  still,  chromic  acid,  greatly  increnaea  the 
efficiency,  and  for  a  sliort  tmie  prevents  tbe  genera- 
tion of  the  poisouous  uitrous  fiimea. 

S.    BOTTOSE. 

[72064.]— Nofttafoot  Oil.— To  obtain  thia  free 
from  sedimeut  and  oloudiueaB,  it  ahonld  be  filtered 
through  good  blotting-paper,  and  will  take  soma 
houra  to  filter.  Seeon. 

[7266-i.l— Neatafoot  OU.— Get  a  set  ot  tset  and 
dress— i.e.,  scald  the  hair  oS— I  auppose  you  knov 
haw  to  do  that — take  the  hoots  off,  then  put  them 
in  n  copper  and  give  throe  hours'  good  boilmg,  or  i[ 
it  ia  five  all  the  better.  Take  out  the  heels  aud  let 
the  liquor  remain  until  cold,  then  skim  theoil  o3  ; 
poor  some  hot  water  on  the  od,  and  let  it  aettle,  and 
your  oil  should  bo  aa  dear  as  water ;  but  a  copper 
most  be  used  for  it,  aa  the  acid  action  upon  tbe 
copper  and  that  npon  the  gdatine  procipitatee  it  in 
the  shape  of  a  brown  curd. 

J  ACS  OF  All  ToAXiBa. 

[72605.]— Eopa  and  Dram.- About  IDl  turns. 
C.  F.  Dendt  WiHjjTTtr.T.. 

[72665.]- Bope  and  Dmm.— Multiply  diam. 
of  drum  by  3  1416 ;  this  will  give  circumference  of 
drum.  Divide  GOOft.  (brought  ta  inchea)  by  dccum- 
f erence,  and  you  will  got  wtiat  you  require. 

Cntar. 


,  _  -HOW  by  praotica  that,  when  charging  twonty- 
fivo  cells,  07  volta,  or,  at  the  most,  GS,  is  the  highest 
reading  that  can  be  obtained,  and  when  the  volt- 
meter has  maiotaiued  that  reading  lor  half  an  hour 
tbe  attendant  stops  running.  Fur  testing  the  celli 
individually  in  the  liattery  room,  I  have  wiree  Iron 
each  (attached  to  the  connectiouB]  bcoagbt  to  ! 
tcating  board,  to  which  a  two-pronged  plug— itself 
attached  by  a  fieidblo  oord  to  a  galvanomater — c 
be  applied.  This  gives  the  rsodmg  of  each  cell 
turn,  witbout  moving  from  the  board  ;  ood  for  the 
galvanometer  the  **  intensity  "  coil  ol  an  ordinary 

roaiaConce  of  aboutSOohmsiQfiiieg.s.  wire  has  been 
added,  so  oa  to  have  aooiivauient  deflection  ol  about 
7Cr  lor  two  volts.  Occnaionallj  a  call  will  rend 
lower  than  the  rest,  showing  that  it  requires 
examination.  Asameansof  eatimatingthercsiduat 
charge  in  a  battery,  in  order  to  decide  whether  it 
needs  recharging  to  meet  a  given  expenditure  ol 
cnrreut,  tbe  hydrometer  ia  certainly  useful,  though, 


lould  never  be  longer  than  t^ice  its  lie«lil, 
wing  the  greatest  diatance  the  flt«  will  nn. 
tubes  are  uusatistaGtory  io  models,  as  tbay 
get  choked  with  di-poait,  and  thou  tbey  havs  to  b 
red  to  be  cleaned.  A.  P.  SHaKESWi*. 


[7267G.]— To  Mr.   Allaop  or  Mr.  Bottona^ 
So.  S.  BonaxK. 

[7267C.]— To  Mr.  Allaop  Or  Kr.  Bottona.-I 

should  not  advise  you  to  attemiit  to  do  wliatjo* 

require  by  means  of  a  water  motor  unless  yoD  wait 

'    pay  a  lot  of  money  for  a  ve^  imaU  light.    Yotf 

t  and  cheapest  plan  would  be  to  put  do«n  • 

all  gas-engine  and  dynamo.         F.  C.  AlUOE. 

72fi77,1—ForC6.— Force    in  a  bant  tube  Uall 

„  straighten  the    tube.       On    thia    priudple  lis 

Bourdon  gauge  is  conatracted.  A^OO.  N.8.S, 

[72078.]— Pnmp.—Insido  diam.  of  saclion-pips 
should  be  Jin, :  the  valve  should  be  slighUy  laiM 
of  the  valves  should  rise  moro  than  i\,m.,srf 
ihould  be  coufined  to  tliat  amount  by  a  [no  or 
placed  above  tbem.  \VTiat  you  complsin  i* 
jbably,  caused  by  valves  having  too  mucb  bm 
]  getting  oit  their  seats.  The  upper  valvesal 
le  on  the  boiler  should  ba  slightly  luger  tha 
ittion  valve.      Ball  VHlvea  are  certainly  heal; 

_]By  ato  diflicult  to  make  or  obtain,      tttxt  M 

these  I  prefer  fiat  valves.  Conical  -valvea  in  modik 
obitiuctthowator-way.  A.  F.  SnAxzsrai*. 
[7267'J.j— To  Mr.  Bottone.— You  ahonldnib 
pair  of  fieid-magneta  aboat  3in.  wide,  with  a  1b 
_^nnel,  each  limb  being  (in.  thick,  andabootllo, 
high.  For  full  working  details  ot  thia  foraJ 
'  '  )  I  must  refer  you  to  "  The  Dynamo  :  Ho» 
id  How  irsod.'i  S.  BorrosE. 


(Wrought    Iron 


charging  circuit  at  the  house    switch-board,  and 
another  beiide  it  on  the  discharging  circuit,  m( 
reliable.     I  trost  Mr,  Bottone  will  excuse  my  olfi 
ing  a  reply  to  a  queation  addreasod  apedally   to 
himself.  AnruiiiS. 

[72669.]— GJaaaner  Battery.- To  Mb.  Bottone, 
— The  fsllowing  wQI  be  found  a  good  composition  : 
— oiido  ol  mio  ilh,,  jilaster  of  Paris  lib,,  chloride 
'lb.,  water  !J  pint.  It  the  carbon  plate  bo 
or  an  hour  iu  a  saturate  solution  o  t  polaaaium 
pBrmsnganato,  it  will  conduce  considerably  to  its 
activity.  It  ia  immaterial  to  the  action  what  shape 
the  zinc  takea.'  S.  Bottong. 

[72670.]— Inoandeaoonoo  I«inp».  — To  Ma, 
BorroKB. — Theoretically,  no  difference ;  practically, 
a  good  deal.    If  you  aro  working  a  16- volt  lamp, 

Jon  vrill  only  require  alwut  1  ampiro  ot  current  to 
ow  through  your  lamp,  aince  every  candle-power 
requires  a&ot  3'6  watts.  If  you  are  working  wiUi 
an  8- volt  lamp  you  will  find  tOat  at  least  2  ampilrea 
must  flow  through  the  lamp,  so  that  in  thia  latter 
case  youF  battery  will  run  doivu  in  half  the  time, 
or  even  less,  igain,  if  you  are  using  a  dynamo, 
jou  will  find  it  easier  to  work  with  ahigh  voltage 
aud  small  currant,  than  the  reverse,  since  lighter 
Donduction  can  be  used,  and  there  will  bo  leaa  waste 
intrauamission.  S,  BorroxE. 

[72671-]  —  Boiler,  —  For  such  a  small  boat,  I 
strongly  adviso  you  fc)  be  i 
preeaure,  the  advantngei 
completely  counteracted  by  the  heavier  boilec  neces- 
sary. For  material,  u»e  copper;  brass  is  not  to  In 
trusted.  I  ahould  make  the  fire-box  Sin.  long,  4in 
high.  End  Sin.  wide,  leaving  iin.    water-space  al 


Mode  and  How  Used.'' 

[72680.1- Electric 
tor).  —  Corl 
number  ol 
favour  ol  thi 

[72681 .]— Dynamo.  - 

seek.    The  carcase  and  1 _ „ -. 

and  the  armature  small,  there  is  not  iuffiotat 
maipiotic  permeability  in  the  F.M.  oores  to  gel  npl 
aulScieutly  powerful  Bald.  S.  Bottom. 

172682.]— The  Polygon  of  17  8id«a.— LookiiB 
bock  at  p.  39,  it  ia  evident  that  in  the  value  iorl 
there  ia  a  misprint  of  y/ [i  a- -  I)  tor  ^ H  a' -  \], 
which  may  have  lod  "  Mu  No"  to  his  error.  Hil 
getting  ^17  from  a  long  oblong,  4  x  1,  is  a  vsrj 
Enartifloial  and  bad  way,  compared  with  one  ■hUS 
sides  are  3  and  y  8,  tbe  area  mtersactingat  a  mai 

[T26B3.]— Blaotrto  Motor.— As  I  haveexhsw 
tivelv  treated  on  this  subject  quite  recently  ianf 
arlideaou  Blectiti-Mntora,  giving  full  partJculusHK 
sixe  of  fields,  wiring,  &c,,  used  by  tbe  beat  Kngliihul 
American  makera,  I  muat  refer  yoo  to  the  "  EJ(-" 
for  Sept,  6,  1889,  p.  21  ot  aeq.  If  you  cannotnfe^ 
hut  can  wait  a  week,  I  can  aupply  yon  with  a  omj 
of  my  new  book  "  Electro  Uotora,"  which  is  inlb 
hands  of  the  binders.  S.  Bottom. 

[72631,]- OondnctiTlty  of  Wire.— BrasiwiM 
varies  in  conductivity  with  the  amount  ofcopperi 
conlaina,  lioughly,  you  may  say  it  issixIuiMll 
worse  conductor  tluin  pnie  copper.  The  hM 
applies  to  tinnod  iron.  This  vanes  from  ki  ti 
seven  times  that  of  pure  copper,         S..  Bomm. 

[7268.5.] -Tew.— I  do  not  think  you  witt  pt 
anyone  to  speculate  in  yew,  Ihave  bad  somelins 
experience;  I  uevec  aaw  any  sound,  and  havehii 

ilarge  bowls.   The  other  day  I  saw  some  fsUsI 

the  roots  burned ;  no  one  would  give  lh(« 
cartage,  it  seems,  for  lirewood. 


ir  30lb. 


?  Au.  TaiDSi 
log,  costs  sboal 


The  Fishing  Society  ol  Denmark  having  offard 
a  reward  of  three  kroner  fur  every  soal  killed,  tks 
extermination  of  these  animola  iu  Danish  waten  ■ 
only  a  quealion  ol  time,  Itappeara  that  the  fi^nl 
industry  is  leoat  aoccessf ul  in  the  waters  whore  «■ 
abound.  Within  tbe  lost  ten  months  no  fewer  tha 
810  seals  have  been  deatroyod  for  the  aake  of  tka 

Artificial  Beft-Water.-Prof.  Edvrard  PeniB 

lately  communicated  to  the  French  Academy  4 
Sciences  the  results  of  aome  experiments  msda  1« 
him  at  the  zoological  laboratory  of  the  Saint  Ck* 


ally  of  oys 
iiployed  hi 


chloride  o(  maenosiiim,  lOgrm  ;  chloiodeof  potw 
slum,  2grm,  During  the  Eipositiont,  thia  aolitia 
gave  as  good  results  aa  natural  aea-wfM«,witli^ 
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ANSWERED   QUERIES. 


i4  OH  ttptiMi  four 


lUt  till,  tmdlf 


■a.t  lurSUt 


itcrtili  ^ui'tabls  lor  P> 


nil.  Ml. 

>irTclfi  to  tw  pTDpeLt^  by  HJUJd,  Ml. 

•.O.  Galnnometcii,  Ml. 

rhlorida  or  Zioq  and  QuSDci  Celli,  HI. 

letectioQ ot  Oafd  inMebUUfl  Or»,  Ml. 


id  D.  Eiuitm,  p. 

Wmlermm,«8. 

.Awn  Tennui,  US. 

'a  SoRei  Fkited  Cloth,  R 

HKhuncfWatw.eS. 

potlad  DnwinaPipa,  flB. 

loping  Giidar,  SB. 

luMtiUT  t'*""-""-  on  tlie  Walher,  a 

tnliu,6S. 

MtidM/iniipM,  80. 
WlierrTmn  Work,  89, 
"elcKOpe,  «9. 
tudden,  (U. 


QUERIES. 


]— Bcrew^OnttliiK.— HaTlnga  4in.  Ut 

Mt  room  lor  the  ehuieo-vht-ela  told,  n. 
millnt  riH*.     Hm  ah^  I  oDDtriia  it 


I— Pumping  Water.— 


ud   > 


u  ,d«p. 


1  fthQTild  like  to  loion 

!— Hodel  Iioco.  UBklnB.— Hu  "3.  H." 
ul  whrn  lio  engine  is  in  tMokwiid  gva.  Hie 
ni  ot  the  ton  grXT  laala  tbcmigb-ttiMltl  U 
rhaveldrawQiioul  wioDg!-J.  4.P. 
I  SHvatlag  BrsBa  Olook-P»ca«.— Would 
lin  thpdiKl,  HCd  what  kind  of  stuff  Go  uaeT— A 


4mp,  aiin.  by  2in.  wide:  one  cbuge  to  ijivea 
fcn  cDTTeot  for  UtTVe  honn.  Lf  it  puuiblL'  to 
e  nbove  current  -wilMn  such  a  ami]  oompust  1 

E««  giTe  a  dwoription  ot  ae  cilDfine  sell  witE 
^  ana  I.E.-J,  E, 

)-!■-  and  N.W.  Le«oa.—'wm  ur  i«der 
<b^  (ne  with  iketch  and  dimeniloni  at  Chvlm 
No.  SUt  Ai»  numbers  u>d  nanua  ol  tboie 
rloMr.  Webb'i  "Teutonic"  olaat.— L.  N.W. 
|-8oap.babUIeH  TlUod  with  Hydro- 
baTi  tried  to  nuke  hvdrogen  wiap-bubblea 
imfi  but   wiUi   onlj  modenile  lucoeei.    The)' 

I.    Can  anj;  readcr^lni,  tsil  the  rmwn  ol  this. 


t! 


Ijindon,  Chatham  and  l>aver.  and  IjindoD.  Ttl- 
Southelid  BailwafB  I— Oiitib. 
T— IiKDdliiK  Plan  —Will  Kuno  nsder  of  tht 
n  in  Eogluid.  and  nhen  altuli^,  and  if  wood 


Metropolitan    Dtntrii-t, 
n  and  iSovM.       ■  -      - 


I— Velocity  of  Pins  OaMi. 
Bui  thMff'TiuSt' 


a  Inel.  I>  It  poHJhl 
vui  pifeaure  per  «q 
ba  tho  iudjU  velodtr  ar 


1  a  D  tube  conUj 
iiiK  tbo  liquid  B- 


Mapirieooa  of  I 
■■,  Aicli  ia  tho 


ardlBaiTt7pan«ul>tedbThand. , 
uv  wtndlei,  ud  run  rrom  oompound 
I  to  M  Totti.  And  alODg  with  thle  Uoi 
O  IWAodaaiienta.    I  dm  Kpar-'-  '— ' 


>nreduc< 


)  1-10  ot  an  ohm  al 


II  there- 


^, Evetj-  time  I  use  Ibe  lamp 

la   tiadlT    burnt  and    rf<iaii»    lurnini;  up.     A 

Bteimenta  too  wjft,  or  i»  mj  vollaae  too  low.  or 

aktAucel    WiU  anr   bnther  unaleor  or  Kr.  BoCUno 
kindly  aniBt  me  !-HlBTl.a™.I.. 
[7seDe.]-P^oduotion  of  UTb.— In  "VaAigta  of 
the  Nalonil  Hiitoiy   of   Creatlau."  expciimmti  made 
about  bo  yrAtn  a^  fay  Mr.  CroHC  and  afterwardi  by  Mr. 

ot  eleotticity  on  ulieato  ol  poUah  uere  formed  about  the 
negstiTe  win  from  the  battmi-a  gOlatlaoiu  matter  out 
of  irhiGh  inaecta  emerved.  What  ia  known  aboat  U]> 
further  eipoilmait*  of  tlUi  anrt  1  About  a  year  agD  time 
wui  a  noticK  In  Nairrt  about  the  optaion  or  euentalioo 
ot  two  Frenofa  ebemliti  that  by  ioma  aetion  ol  ^cetrMty 
It  might  bo  poatubts  to  prodaoa  lirinff  pnitopUcm. — 
J.  e.  C. 

[JMW.l-Indloatinr.— Wm  any  of  our  frienda  pibow 
meiupUlo  Urora  bow  to  nC  tbe  ponndaof  mteiand 
Ht^am  per  I.U.F.  per  hour  from  the  aooempanylag  dla- 
grums  f  H.p.  eylindec  oule  off  •touil  tSlin.  (n>m  end  of 

admiaaion;  ohauat  opoia  6in.  from  endof  atrokr '  ' 

■ure  at  paint  of  aDts>lf  ODlb 

opening  of  exhanat  lAlb.  frm 

oth.p.syliaderiein.,>Mk« .. 

aTeran  preamre  aS'5,  I.H.F  IBB.  Tbla  !■  diAgram  No. 
1.    Siagram  Ko.  ■.— Dlametec  of  I.p.  eyllndet  tOJi'i-i 


ish  to  paiut  s 
pninl^thom 


m  lauscbe*.    Are  tb 
■uiuDle  lor  two-worn,   anJ  cso  thty  be  reliid  onl    u 
there  any  advanlogs  In    th  tm  1— do  Ihej  imoU  mnih  I— 
Are  they  eeuily  worked  I— Iohohiliiui. 
[TlTia.]— Leavaa  of  Plonti  and  TrooB.— Can  any 

learea  whoi  growing  oIoh  to  the  eeaahon  t  Alao  what 
ii  the  chemioai  aetion  by  which  thia  ia  btoagiit  about  t— 
Mba  FoKta. 

[71711.]  — Bute  Olatem  Tolnta.  —  If  FDrtland 
eemeot  la  uaed  fat  these  loiota  and  allowed  to  get  qufta 
di7  before  the  water ' ■ ■-  --■-  —  ■ "*-- 


AFoaT 


Btnike  6ft.,  n 
t»k™rora™n 


lat  point   ! 


preuLinial-Vuuso  Esai> 
[raao.l— PUstar  Oaatlne.-I  bays  a  ■ 
001  which  I  would  tike  a  cast,  and  wish  to  i 
ir  tho  mould.    I  hnve  u-wd  wax.    Willanyoi 


FLxeTiaai. 

riKOLl-PantagiBph.  -1 
ITB  mMtntk.n''of  J'mI'^5.  : 

[7roi.1-Indaatioa  Coil. 
ioD  coU  for  a  telephone.    Wil 

Dd  nbetlier  it  matters  if  ths  » 
Ho  same  dirKtion  u  primer 

between  each  layer  of  wire  ii 

[78703.1 -Cotton  Beltlnir.-- 
kindly  t.>fl  me  ho*  any  of  the  v>inou 
prepared  tor  uso  I  Tney  appear  to  b 
—  -  nlution  which  aitda  grentiy  to 


tail  model 
e  gdatint 

ipUble.-Vocsu 


log  an  Indue- 
lu  some  one  kindly  inform 
equire  on  reel  for  primary, 
tecondary  wire  Is  wound  m 
wiret  Also  the  best  way 
and  secondary,  and  also 
idary!-Jor. 

'  durability  t~ 


[7KM.]—Uioroaoopy.— Would  monparfaet  or  aa- 

roken  snedmens  ol  diatomaeme  be  procured  by  diiaoliina 

idJk  m  dilute  nitrie  acid  than  by  scraping,  vaahing,  Ac  1 

Many  reader*  ot  ths  "E.  M."  (I know  eereial  myself) 

would  fed  daeply  todebted  to  ■  mimiao^aal  oontilbutoi 

who  wmild  farooT  na  with  a  few  aitlalM  ot  Mpan  anit- 

able  tor  the  hsginnsr  who  hai  joat  pmohased  an  tnatni- 

awnt,  but  batdly  knowi  how  to  eomiMoca.    I  do  not 

->-=-ik  our  Editor  would  b«Knid|»  tb«  spaea.    Enn  to  the 

•nl  leader  Ihanbjeet  would  be  quite  aa  lalemtlng 

he  aidleaa  diaaiilaltiaQi  on  loonoonm,  dynamos,  and 

Jelly-like  ether  (or  etihv].    Wa  haya  had  moat  io- 

latjog  artiolea  on  botany.  Uthe  matlen,  estrooomy.  and 

Ions  eleotrial  sabjedta ;  bat  rinai  bcd^  a  lulwitlber  to 

"E.IL"  IdoaoCi^unhw  wsiim  mn^  of  intorut 

I/,  the  bwlnnn  in  mieteioopT.    I  nm  pvfectly  cenaiD 

that  hundreds  of  readers  would  hall  with  deUghC  a  seriea 

of  articles  tmting  upon  wUnltiils,  mounting,  and  maoi- 

polation. — Uic  so  B  a. 

rmethiujt  to 


14  ptasa  on  lamps,  a 


lo  make  the  light 


■witch  board  to  the  nriteh  lamp.  « 


;!ssi 


beat  book  on  the  subject  T— AFo^iLlIiianliic. 
172707,1  — TolODhoUB.  — Would   Mr.   Alliop  kindly 
uwer  tie  toilowmg;-In  what  way  lio  the  AroeHcao 

coll,  or  more  batterynower.  or 


[7n[8.]-Blnc1diiK  Enrloa  Pin-boz. 


iieCnufta 

_  -„ J  wlU  the 

rith  red  and  wbitfrleod  jointef 

[7ms.l-Bl80tro-l!Cagnet. -WiU  some  raidM 
kindly  t<^  me  what  else  wire,  and  how  many  Uyen,  I 
should  wire  an  electro  bar  magnrt  to  obtain  the  greatest 
sttcngth  from  same  with  1}  tSt  current  I-E.  W. 
[7II13.1— ladianBIiiKWorin  or  Waaherman'a 
'-*-  .—About  all  years  aao,  whilit  reaidingio  thd  Tropios. 
unfortunate  enough  to  contmct  the  abUTs  diaeaao 
scalp.  Since  then  I  hare  tried  olmuet  Innumerable 
ents  and  lotions,  by  medical  adnoe,  but  hare  not 
antinly  armdlcatlng  the  panudM.    Hy  hair 

-'-"-■—-'    ■- aa  thiok  as  orar.    The 

I  have  tried  hate  an 

DM,  end  oUiBi  damaging  to  elothes.  linen,  ftu.  If  aosna 
kind  (rignd  speaking  tiom  aperieOM  ean  preaofba  ■ 
'  iCion  that  WiU  bedean  and  effectual  inuK,  IshaUbe 

rslaitln^  obliged,— It, 

[n7It.]— Sacking  Solanotd.— To  Mb.  Boiroira.- 
•  wish  to  make  a  totlmetar  to  road  to  SO  Tolta,  ai 
deasribed  by  yon  in  No.  TKIO.  Oct.  10th;  but  as  I  am 
not  sure  abimt  the  sucking  aoleuoid,  shall  bo  eitremaly 
obliged  If  TOO  will  be  kind  enough  to  give  me  full  in- 
"' — '''     '  / ot  eonatructing  thia  moat  important  part  of 

1  Mr.    Bottone'a  kind 


Itoh.- 


has  not  been  at  all 


the  lostrnment.— Tia 


Thia  appean  to  toe  ot  little  MnecqDenDo  u  i 
will  glra  with  dilute  aeld  a  Toltag*  of  on 
inch  eella  be  uaed  for  electric  light.  orwouU 
IpieaiDiie  not  if  the  lithanodn  is  a  peiff 
Would  there  be  IokI  actum  when  not  i 
plates  were  well  anulgamal^  and  nu 
bottom  of  cbU  not  tonebtg  liOianode  t-P. 
[TWlfl.  1— Photo-MioroKraphy .— I 


^atee 

OoSi 

tbaypolBdeet 


for  bis  reply  to  my  qnei 

<  It  I  a0«in  to  inquire  al 

has  only  beoi  ca 


He  will  perhaps  pardoi 
weli-known  thuiga  i  bat 
to  photo-mleragnpny  '  ~ 

I  know  nothing  ot   _    . —       __ 

work  wilh  (he  mlavsoope.  1^  faiowledge,  ruid  as  it  ia, 
is  photagraphle.  Igathar  fnna  what  Dr.  Boniflald  sayt 
(hat  he  uses  the  D.B.  power  with  an  eyepiece.  My  trials 
ware  without  ayqUaaa.  I  do  not  know  what  the  thicknaa 
of  tbe  oonc-BUM  wu  on  the  aaoUona  I  tried  with  the 
D.D.  power.  I  beliera  It  waa  tbe  oidicaty  rommercial 
artiid*,  not  nedally  aeleBlsd  in  any  way.  The  tnable 
eomplalned  of  aa  lo  sectioaa  not  bemg  Oat  wee  ot 

in  the  aente  ot  one  portion  ot    ■  scr" ■ 

another,  bat  a  wavineas  or  eormgatio 
— ■" *-'««,  whidi  does  not  lUttan 


T  aaetians  at  lang,  out  by 


cnttingnuBfa 
operaUDns. 
being  hnbed' 

an^edT    "1 

^ru)sa. 

[rKlT.]-SmnlI  Bollei.-I  should  (eel  oblired  It 
anyone  wdl  kindly  glru  me  sketch  and  mode  of  msfcitig  a 
limple  boiler  tor  looo.,  one  that  will  make  steam  well,  and 
lot  exoeed  folloning  dimoisiooi :  llin.  by  I]in.,  to  be 
leated  by  a  aplrit^lamp,  and  stand  a  working  piessnre  ot 
lAlb,  per  square  inch  1  Also  to  hare  heating  surface  in 
.rant,  andsteum-pipe  to  come  out  at  tbe  eodol  boiler.— 
Boiua. 

rrtriS-I-Optleal  Boraw-Oattlng.-Will  anynae 
oblln  by  giving  a  desBriptiou  In  detail  of  the  proeeaa  by 
whldh  aeerewd  large  dUmeter  is  made  to  et  another  I 
ippoae  Iwlsh  to  mske  a  bras-  Oangs  into  which  the 
nwon  mount  of  pboto.  lena  wiU  lit.  bow  ahouldlgo 
»at  it  with  an  ordinary  lathe  and  tool  t-PATUouHirr. 

[JK19.)-DefeotlT0  EyeiBlKht.-WiH  aot 
-  a  medical  friends  advise  me  with  regard  to 

eye!    There  are  black  apola  Imuscni  — " 

'lying  about ;  but  Iheru  is  one  in  mrtic 

imminently  when  I  awake  m  the  m..      .,, „.. 

kbout  midway  between  the  rye  and  the  celling.  It  thea 
appssn  about  Ihe  ilae  of  a  man's  band,  Taiyim  to  douUa 
that  siae,  and  is  tntenaely  black.  I  do  not  ohoerra  an^ 
thing  of  thia  after  rising ;  but  objeota  viewed  with  the 

open  alllooln  right    OccaaiOBBlly  there 
I  field  of  vision  a  brilliant  bine  and  gold 
.      ering  atar,   whieb    vaBlabes   almost   toi' 
mediately.    There  is  no  pain  in  the  eye,  no  Irritation. 

OBth  upwaida.    Oooupation.  printet'i  reader.  — H.  O.  W. 

!7I7»,1  — Iiominoiw    Crayona,  —  Where  em  I 

lie  lut  "E   hL"  to  have  beeu  derlsed'Yy  Mr.  Carua- 

CllsouI-H.M. 

[T»7Sl.l-H[otor  for  Boat-- What  siie  motor  ahoold 
I  require  for  boil  ISIt.  by  tut.,  and  what  kind  ot  bettery 
would  work  it  best  t    How  many  ci'lJs  would  It  take  to 

ork  it  for  right  bouts  at  a  time  I— Eliot aig  LiDnoH. 

[7?7».]-Pttint  for  Model  tooo.-WiU  "MetMr- 

;  other  correepoodent  tel!  ma  what  paint  to  ufs  fn 

ladellaco.?  I  wish  topainl  It  sreeu.  I  want  eomtthing 
_jat  will  stud  the  heat  and  will  not  bLater.  Also  how 
Bisoycoat*  of  painll— Monve. 


ly  right 
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It  injuring 


PI7S3.]- Copper  BroniB— Will  MT  ot  our  Tsidcn 

kindlT  rivP  hk  h  reripe  for  a.  good  dark  copper  biorue  for 
btMB!-AYuusaBroi»si«, 

[71TM.}— To  Fhotanaph  Pollahed  SUtst.-I 
wkb  to  phologiaph  1  Virge  >ilv»i  Mticle  — ■-   — ' — ' 
Ixiina.    What  will  dcodoi  Uic  luitre  irilhi 
tfoaDterl-Bii-viit. 

[7!7aE.]-UecbaoloftI  notion  Wanted.— I  have 
■  wbcd  wbidi  1>  Diade  to  nrolTi  by  tbc  aid  of  ■  dririlg 

belt  from  »d  er- ■--    ~' "-  ->—■——- 

wtdItbI  wmti 

tt  in  that  podtiga  u  long  an  the  wfa«l 
ILa  lAMt  itoppins,  the  laid  cord  or  lever  miiat  be  inj- 
nufdiatdr  Taiwed  to  pillow  the  cont  or  lever  to  return  to 
iti  fonner  jKudtion.  Will  any  reader  offer  a  auggoitioo 
u  to  boT  I  nan  malu  above  work  1— Adstiuliah. 

l7int.]~"Comlahmtui"  IiOComotlTS.  —  Can 
taj  eormpoDdiiDt  vive  a  4k^cb  of  one  of  tbo  Uireo 
oiEilu*  that  are  uatd  (or  the  now  B.W.R.  exproa between 
Bubr  and  FlnnauUi  I  They  are  four-coupled  (with 
iriiMll  of  Eft.  diameter),  and  were  originally  tan^  enginca 
hnUt  BD  aa  to  ba  capable  of  coarenioa  to  aonov-gauge, 
but  Hub  trailinff  wheebi  have  been  mnotedf  and  a  bogie 
frame  put  in  t£eir  place  and  at«DiIer&Jdr^ — T.  FeaKijia^ 

[rarw.]— Telortaph.— Wlien   the    lealrtanoe   of  a 

iB the  >hunt enil  plocedi  and  ^<hat  is  ita  use! 

■uch  a  Hundi/r  ii  ui4d  on  a  local  circuit, 

ixiea  tEUa  necoiaitate  the  ojie  of  a  relay,  or  uold  relay  be 

•DBUdei  on,  lar,  ■  line  of  lo  milca  I    If  cut.  how  am  coiIh 
be  altocd  to  obtain  this  t 
malo-liDe  tODBder  or  loca 
otharwiae  T^flTODiirT. 
ITSTM.]— Tamlali  tar  Pottety.— CM  any  reade 


Cu  leave 


VAai.1' 


y  wafhiog  with   v 


ir  oold  or  botl-A. 


[78789.]— Elootrio  BoUb.— I  wieh  lo  •naoge  nine 
idU  to  ring  at  the  laine  :Jnieby  aevitch  near  the  battery. 
No.  1  te  isart.  from  the  batltiy,  No.  2  a  Mlt.  from  N'o.  1, 
and  Not.  a  to  e  aie  each  lift,  apait ;  total  length  from 
batlnr  to  faitheat  bell  3»jtt.  1  alio  want  to  pot  an  in- 
diealorattheBWitehtoihowthat  the  belle  are  working. 
What  ia  the  boti  way  to  BiraugcthFln.  in  eeriw  or  [flajB  1 
What  number  of  So.  3  Leclanchl^  eella  >hall  I  require, 
and  wbat  !■  the  bent  form  o(  ladicatorT— W.  J.  F. 

[7S730,]— Bioyola.— Will  »ma  of  yoor  luhecribere 
kindly  tell  ms  if  I  can  drive  my  bicycle  (an  Irish  SwJft) 
with  greater  nee  by  getting  a  larger  eog-wheel  on  the 

ridalaxlet    The  wheel  on  ilia  only  6in.  in  diametor,  and 
think  if  it  were  7  or  SlD.  it  would  gite  me  more  power. 
— B.A, 

[TWM.I-'WartB.-' 

me  the  beet  way  to  gel 

hand!  are  covered  with  i 

fUe.    I  hare  tried  glacial  acetic  acid,  but  it  hae  no  effect 

mi^iBQL — ACo^atAKT  Bbadvd. 

Cnm.l-Blectrlo  I.tBhtin7.-HDw  many  celli  of 
the Qaianer dry  battery  (giving  ISO  volteaebl  would  be 
nqnlred  to  lidly  light  a  iSc.p.  lamp  of  low  realetanee 
llOTolta)!  AlMhowlDngtheywiUruoatatime.  Would 
10  «Ua  tight  two  6cp-  lampa  if  oonneotedinparallell— 
BLigTBiolijaaT  Novice. 

173738.  ] -Dyeln?  Ploaa  Silk.—Haw  can  I  dye  floai 
ellkl-A.B.A. 

pSTM.  1— BeduoinB  Valve.- Kindly  give  partioilan 
otUieTalve  forredueing  the  f— —  -'  —    *  — 

TibretloQ,  the  flaoie  is  reoia 
aune  Tatve  do  for  compreJiiiHl 

47*735.1 -Barometer.— A  wide  -  mouthed  botUe  ]■ 
?1  Kith  water  1u  about  4ln.  fiem  the  ton.  and  aFlorenoe 
Ihiak  LA  inverted  And  placed  with  the  eogo  of  itn  mouth 
juit  below  the  aurfaee  of  the  water  in  tGe  bottle.  Why 
doee  the  water  rite  and  fall  in  the  neck  of  tfae  Oaik  before 
lUabnuMpheriaehaDgcaa  the  upper  part  of  the  dudkoon- 
tainaairf-F.  W.C, 

rmso.]  — AdJaatmentB  of  Beflector.-t  have 
lately  been  endeavouring  to  perfpct  the  adjuatmenta  of 
my  reflecting  telescopa  by  mdina  of  the  pinhole  method. 
On  looking  uroogh  the  eyelube  everything  appears  con- 
eoitrie,  aa  regardi  the  pontion  of  the  ahadow  of  the  flat 
Inthelaiwo  miiror;  hat  I  faU  to  aee  the  imall  apot  in 
eeatn  of  the  large  mirror,  n^eeted  in  til*  ecntn  of  the 
flat.    lathiibeeauHUieUghtiauotintenaeenoughl    On 

..___i —  »i.  ... ,  bright  Mat  with  ■  modBatelr 

.__.__  _,. — :,  .. ■ -iinriS 


hlgb^power,  1  get  a  lenticular  ah^ped  ima£ 

and  outaide  focua ;  the  major  aiia  being  at  right  anglea 

"    ...       f   f^^  compared  witnthetame  when 


when  inaidf 


Kevolvmu  the  eyepieie  nukea  no  change,  liijej 
thia  point  to  a  buckling  of  the  large  mirror,  or  what  T— 

[7H37.]-O.B.It.  Qoode  Tanka.  -  Wanted,  dhnea- 
dooaof  abDveleluaaSitS  or  bUJ.  Sketch  would  be  much 
appreciated.-  CAL'CAeca. 

[787S8.]  — O.'W.a.  Loooa  —  Waoirf,  akelcli  and 
dimenaiona  of  new  pnssenger  le«i9.  (clara  3311)  built  this 
andlaatyearatSwindDU.-C.ki'Cii>na. 

[71739.  )-ThennopUe.— Would  Ur.  BoHone  kindly 

evedireetionsforDDnniruningathermopile  laneeDoaRii 
llghtj "-—"I >     -i.    n  • 


reader  give  inafjuetiihoa 


.  when  diicovery 
wum^eot  two  other  grottoes  oad  a.  nnmher  ol 
comdora  conimunicafing  vrith  the  prininpal  grotto. 
Tax  oft-propni!ed  tunnel  under  the  Forth  a 
again  being  diBcusFed  m  a  wa;  for  the  Caledonian 
Bailtny  Compaof  to  crpuulerhalanee  the  sdvan- 
tagea  gajued  bjr  the  oompaniea  conlniUing  the  Forth 
Bndgc. 


AHBWEBS  TO  CORRBSFONDHHIIS. 


i/Oa  BaouiB  Xioramio,  S38,  Jtml,  ir.<7. 

HINTS  TO  COBBBSFONDHNTS. 

1.  Write  on  one  aideof  tbepiqiar  only,  and  pot  dnwhin 
-■"    '  .UoMonneparalopieoeiofpaper.    J.  Pnttlllea 
and  vhim  anawerinff  qwnea  pot  tha  mmbeca 
tbe  tttla  of  the  oBBriee  to  whioh  the  npUM 


lefB.    B.  Ho  iduuve  Im  a. 
oinpUM;    t.  Lalun  at 


u  anawered  t£mugh 


fStsins:! 


naee  daroCad  to  letter^  qoslea,  and  rvpUea  (•  meaDt  tor 
tbs  gmoal  good,  and  11  fi  sot  fftlr  to  occupy  it  with  qnai- 
tiou  raeh  aa  an  indlealad  abora,  which  anoalyoftndi- 
viootl  Intseat,  and  wUeh,  If  pot  advsrtiaeraeola  In  tbam- 
•elvee,  lead  to  tepllee  which  are.     Tha  "  Slnouiy  Bale 

r._i .,  .- ,. ,  of  obtaining  ami  informal 

will  avail  thefoaolTei  of  it. 
the  InlSala,  Ac,  of  letter*  to  hand  op 
ening.  Oct.  2-^,  and  iuLackiiowledge« 

Ltd.-H.  J.    TTrquhnrt.— H.   B.    M.— 


Lumn  "  oBtn  a  ehe^ 
n,and  we  triutonr  r 


F.  a.  S.-E.  T.  B.-Bor.- 
1.— E.    P..  LlTcrpD  ■      ^ 

O.  P.-A  Fellow 
ty.-C.  E.Btrelton.- 
aell.-M.   Walton  Brown 


.-Jack  oE  All 


on  a  aunipot  which  vb  illuatr^cd  Sept  19,  IseL]- 
Gaoioa.  (Bee  the  advcrtiiicmfnt  of  Bailey'a  motora 
last  week,  and  the  indiea«  of  haek  irolumee ;  but  before 
any  definite  Enfomution  can  be  given,  you  muat  aay  what 
!  muat  be  thoroughly 

open  end.  which  ig  chited  with  tho 
u^gKi,  oiHj  uic  ivntenta  th^en  over  into  the  long  Iw. 

Tt  ia  not  an  operatian  to  he  perfonou^  at  the  first 
atlempt.  nod  uuIchb  yoo  are  aetemuncd  to  fluceeed, 
betl^irhand  it  over  to  a  profeuuonid.] — Jjiuci  Ee.lib.. 

you*M™  c  volumet.  Ail™rticle»  of  Oiil  Ti^d  noon 
ifihauit  the  large  number  of  copies  printed  ;  but  in 
nearly  every  volume  you  will  Bod  lomethiog  about 
■peoula  grinding,  and  maypoaiiibly  m  tbu  number.) 
—J.  B.  Scui.aic.  (No  room  at  prnrait,  uoleaa  yoa  can 
put  It  without  K  large  a  dlagnim,  or,  better  ilill.  with* 
out  a  dlagnun  at  all,  for  it  la  a  mere  eiambiation 
qutetfon-l—J.  B.  B.  (Ham  yon  tried  tha  axpeiiment 
— '"-  -  -'-— iketUeottuplaleor  copper  T  'ntenaaona 
-  -  an  be  held  on  the  hand  for  a 
hen  Ii  a  aim  of  ateam  between 

,  and  alao  becauae  the  loot  la  a 

of  beat.    But  try  the  sxperiment.)— 

Ink  Mevoa.  lanauter  and  Son,  Colmore- 

lam.  irive  He  DKa  of  lema  in  a  little 

pohllih ;  bat  yoa  know,  we 

atlo  o.g.   eren  of  aa  aDuU 

.  co.Uy.l-8ai>siTiB,     (Why 

not  aek  thoee  who  supply  pbotognpfaio  materiabi--vfcy 
someof  oorulvertiaeral  They  an  amongil  the  lai^ett 
flrmi.l—'WuiTi  Stii.  niev  York  ii  4h.  BSm.  behind 
Oieenwich  time,  and  Uueenatown  3301.  behind.  Know- 
ing the  longitude  of  any  given  plaoea,  it  la  eoay  to  csl- 
cutal*  the  differeoce.  Shtp's  time  is  Greenwich  t™. 
practiciilly  amoDgHt  all  nnngatoiv  except  the  Prei 


kettle  ol 


riuliSeoau* 
and  the  t    ' 


EfloK.  IWethl 

row,  Binningl. „    . 

aheet  or  pamphlet  they 


might  ai 


.    Uaea 


chromic-acid  batteiy.    J . .   ._,  ,  __, 

the  nubjertin  backnumbera.    It  ii  a  rather  cipeoaive 
light.)— Fan  DO  LUH.    (Bsarcely  undenland  yon.    Could 

— 1_.   . 1-..  only  (^  eBgraving  the  llnca, 

-».  — ■"-' — -     Uight  poaaibly 


whidt  would  offer  too 

be  done  by  liUuBtaphy.    Hon  ,  — ,_ 

wanted,  ai  poaaibly  one  of  the  copying  apparatna  might 
doII-O.  r.Y.    (Addreu  the  aeoretaiy  of  the  eotiely 

named,  Edinbunh.    a.  Try  Mr.  Wedey,  Bt ■" — ■ 

Bti»ni!,W.i'.)-fr.B.    (Watf«"ArtofSoaj 
Oroahy   Iriwkwood 

Ituijner;  but  the  latMrw"^"expia)ti've"work!'"Tfie 

(Doyoumeantablea,  or  what!    DonaldHo'e  "''piato^ 
layer'* Tublei."  or  hiji  "ilailway  Hvitcha  and  Cram- 


loapraaldng," 
'   Ball-court, 


I  ahould  go  tc 


on  the  prepared  wood,  and  out  out  to  the  linua  with  a 
(ret-mw.  We  have  a  uaeful  one,  vhloh  coat  the  large 
Bum  of  one  penny,  and  waa  aold  bj-  a  Btreet  hawker ; 
but  any  of  our  advertinn  who  deal  in  tnda  wfU  anpply 
"■*'  -I  proper  frame  and  a  veleotion  of ' —  - 


obtained  fn 


,  a  treadle  maehtae  ok 
■  (IB)  in 


XLIX.  contsininK  ariieleii  on  the  Model 

eim  he  had,  price  3h.  The  firvt  article  appearsd  in 
VoL  XLviil.  but  that  ia  out  oI  print  ft  waa  only 
intioduotoiy,  howeTET.)  —  W.  OiniDiciu,  Hlgbgalc 
(Some  of  the  papera  ace  iaaued  Bepaiately,  and  thoae 
that  arc  bo  iBined  MS  be  bad  I'om  the  atcntuy  of 
the  Britlih  Aaaoolation,  23,  Albemario-aUeet,  W.)^ 
W.  E.  MxTTBiwa.  (Fleaae  aee  tho  radices  Co  tiiKk 
volumes.  Of  courae  ateam  ia  admitted  at  both  eada  of 
Mie  cylinder,)— B.  M.  (The  B^yal  Viotorta  Hatliain 
the  Waterloo  Bridge-road,  B.K  (Huffident  ufrinni 
andMiasCoas  ia  "--  "■ '    " 


Htneas.  Anyone  ecu  put  CS.  after  hie  name  aadnl 
hhuelf  coDBulling  eagineeri  but  ba  moat  aet  M 
MI.C.E,orcvenStod.Init.C.B.,  nnleii  be  realty  kn 
lintrancato  the  lontituto  can  be  obtained  oolr  by  tlof 
who  are  properly  ariieled,  or  hare  beenart^ed,  tolb 

Srofeeaion  □(  civil  engineen.  The  qaeaUoo  baa  hn 
'eqoently  unawered.)^!.  Brao.  (Do  you  not  nlV' 
Bband  that  aa  the  aatronomifal  teitbookB  do  m 
mention  the  point,  the  nueation  haa  not  basi  eetOi^ 
The  Ktira  mnvn  m  vuioiu  dIrectiODa.)— loiouw^ 
(We  cannot  help  j-ou.  The  nieipe  tor  •■"■J-H't  Itt 
hands  >o  that  they  can  hold  red-hot  Ima  seeautD  li  i 
"aell,"  and  that  ii  why  yon  cannot  obtata  te 
"hematit.;-{-8AiiL.  BuinnDTox.     (Too  fall  jotan 

or  communicate  with  Ur.  Bottone  direct.  We  htn 
aald  rvpeatodly  lately  we  cannot  snotaTe  tnaehiBm  if 
all  sorts  and  Biiea  merely  to  aik  howlo  complete  t^a) 
—J.  D.  {The  osae  la  aimply  one  of  otdJsair  ittm^ 
ing,  for  which  rcmediaa  hare  been  repeatedly  mn^i 
in  b>i^k  TDlomea,  to  which  we  mnat  mtiBr  no-PCBi 
{ >7ot  at  all  unuaoai :  yon  ahonld  read  the  "  stoey  d  4b 
Ueni-ena,"  revlewod  a  fortnifrht  abioe.  a  nn  anl 
aatronomical  textbook.  Yon  wlU  tlm  flodaDBM 
the  nitaro  and  origiu  of  tneteon  and  ibooting  iMa)- 
B.  K.  Dalr.  (We  oannoC  make  head  or  tail  ef  At 
Bkelch  •cDt.l— TlaMna.    (Not  of  mndi  good.    AU& 

rmangonite  of  potash  diiaolved  in  a  buiAet  of  a4 
the  beat  di^inf^tantl-E.  M.  KiOHABm.  [Wetal 
had  enough  for  the  time  being  of  Joahaa  aid  ha 
clerical  and  oUnjr  frienda-) 


addreHeDdlo"J.  Piibcb,  g<uinrii<.,  ^ 
Donet," 

FBOBLBM  UCCXX7. 


jammm 

■  ffl J 

H^H 

jCN 

■  m\ 

wrml 

White  (a  plar  and  ma 
Bai.imox  n 


Honcaa  to  cobbesfondkntb. 


.1,   .lack  (ditto  ,  W.  GlAK  (iLt 
Kuitniek  (a).  O.  "   "    '■'•    '  ^*" 


__  _',=f" -,-- 

(aulhorM,  /,eno  (ditto),  M.  Ecllr  (dll 
(dlttol.W.  A.  Olarkla):  to  imbr  J. 
knight,  F.  W.  N.  LHoboii,  and  W.  A. 


Cnight,  F.  W.  N.  LHDbort,  and  W.  A.  Clalk.  T 

Li!;i.— Ye*,  one  tee  covere  both.  | 

F.  W.  N.  LiuBiBT.-Vflu  out  eeod  It  to  the  wiNM 

rheu  the  Toumiry  Is  concluded.  J 

F.  n.  WjLUAUB.- Many  thanka  f or  I^  problon.  IM 

bull  nut  bo  able  to  uae  it,  however,  until  the  Tuan^lf 


Direelory  foi 
iluba :— T 

;ady  book  Of  rsfecf  ^igt  EB^taiata 

— , to  ohei.-plimi,  BM'«fll  b»^ 

liilud  by  tha  anthoia  1  prioeli.Sa.         k' 
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TO  COirSTSUCT  A  QUARTER 

CHiMnro  CLOCK -n. 

1. — The  Frame. 

frame  consists  of  two  brass  plates, 
n.  by  8in.,  and  i'«in.  thiok.  One  of 
le  back  plate,  has  four  pillars  fixed 
lihe  comers,  which  support  fhe  front 

epare  these,  proceed  as  follows : — 
9  pieces  of  good  hard  sheet-brass  of 
^  size,  and  rather  overi'trin.  tiiick  to 
r  true  surfacing.    Hammer  them  out 

file  as  true  as  possible,  using  a 
•edge.  If  they  cannot  be  made  quite 
ids  means,  true  them  up  with  a  steel 
or  grind  down  with  emery  powder  on 

pousher.  When  quite  flat,  square 
)s  and  angles  nicely,  taking  off  the 
sharpness  with  a  file.  Theoestwav 
re  up  the  plates  is  to  clamp  both 
•gether  in  the  vice  between  two  pieces 

Beping  them  firmly  clamped  together, 
of  the  comers,  fin.  from  ^e  edge 
ay,  mark  centres  of  holes  for  pillars. 
r&  hole  is  fin.  from  the  top  ed&;e, 
from  the  side.    Drill  these  holes 


U 


0A 


7- 


O 


I  out  carefully  to  i*tfin.'diam.,  right 
both  plates.  (See  Pig.  8). 
Liars  are  made  from  ^in.  brass  rod, 
ns,  &c.,  as  in  Fie.  9.  Great  care 
taken  to  turn  the  shoulders  fitting  in 
A  quite  tme  and  square.  The  ends 
reted  into  back  plate,  so  should  be 
it  l-16in.  longer  than  thickness  of 
d  turned  slightly  hollow  at  the  ends 
ite  riveting.  The  holes  in  back  plate 
tly  countersunk,  and  star  cut  on  the 
io  give  the  pillars  a  firm  hold  when 
p,  as  shown  in  Fig.  10. 
rigidity  of  the  wnole  dock  depends 
)  pillars,  the  riveting  must  be 
ly  sound.  To  avoid  injuring  pillars 
eting,  fix  them  in  vice  close  up  to 
ders  between  pieces  of  wood.  "Wnen 
have  been  done,  file  tiiie  backs  off 
i  the  plate,  when  the  joins  should  be 
iaible.  If  the  pilliu^  have  been 
me,  and  all  the  same  length,  and 
»  been  imured  in  riveting,  the  top 
old  now  drop  on  easilv,  but  without 
•hake,  and  rest  equally  on  all  four. 
miut  now  be  drilled  through  the 
g  ends  of  the  nillars,  flush  with  the 
Me  of  front  plate.    Steel  pins  aie 


BACI/ 


>2-   2^    *»»  /i'^^  *  _  _  ^ 


'^^  9  ^ 


-'>; 


'^^i : 


inserted  in  these  holes  to  keep  the  plate  firmly 
in  position. 

The  frame  should  now  present  the  appear- 
ance shown  in  Fig.  11.  It  will  be  noticed 
that  the  piUar  set  one  inch  from  the  side  is  in 


the  right-hand  top  comer.  Having  now 
made  the  frame,  the  ''  going  "  train  will  be 
next  proceeded  with. 

8.~Tlie  Barrel. 

This  should  be  made  as  deep  as  the  frame 
will  allow,  and  will  accordingly  be  made 
2in.  outside  measurement.  It  consists  of  a 
brass  drum,  mounted  upon  a  steel  axle  (the 
barrel-arbor)  upon  which  it  revolves  freely, 
and  is  made  as  follows : — ^Ti^e  a  strip  of 
sheet-brass,  2in.  wide,  7^in.  long,  and  ^in. 
thick,  bend  it  round  a  wooden  roUer,  and 
file  edses  that  meet,  quite  true,  adjust  them 
till  light  cannot  be  seen  between,  then  braze 
with  spelter  or  silver  solder.  Kie  latter  is 
safer,  as  it  runs  rather  easier  than  ordinary 


spelter,  and  as  no  great  quantity  need  be 
used,  the  expense  is  not  much.  Hammer  it 
over  a  piece  of  bar  iron,  both  to  true  it  up 
and  to  narden  it  again  after  heating.  Then 
file  the  joint  off  smooth  inside,  and  mount 
tight  upon  a  wooden  spindle  turned  to  fit  it ; 
fix  in  tne  lathe,  and  turn  up  true  on  surface 
and  edges.  It  should  now  'be  2^in.  in  dia- 
meter, the  hammer  hardeniLg  having 
stretched  it  slightly. 
If  preferred,  the  barrel  can  be  made  at 


once  from  2Jin.  solid  brass  tube,  which  can 
be  bought  at  most  metal  warehouses,  and 
only  requires  cutting  to  the  requisite  length. 
The  bottom  of  the  oarrel  must  be  made  of 
good  hard  brass,  and  turned  to  fit  groove  in 
barrel,  as  shown  in  Fig.  12,  then  soft- 
soldered  in. 

The  cover  is  turned  in  same  manner  as 
the  bottom ;  but  the  edge  is  slightly  bevelled 
off,  as  shown.  The  groove  in  barrel  is  also 
slightly  bevelled,  just  suificient  to  make  the 
cover  snap  in  tight.  A  semi- circular  piece, 
of  about  ^in.  radius,  is  cut  out  of  barrel 
cover,  so  that  it  may  be  prised  off  when 
required  without  injury.  If  the  cover  and 
bottom  be  carefully  turned,  the  barrel  will 
now  run  true  when  mounted  on  a  spindle  in 
the  lathe. 

The  barrel- ai'bor  can  now  be  made.  Bough 
f orgings  of  these  can  be  obtained  for  a  few 

Smce,  which  greatly  reduce  the  labour. 
ut,  if  preferred,  of  course,  it  can  be  turned 
out  of  the  solid  steel.  [I  may  here  say  that 
these  barrel-arbors,  as  well  as  any  other 
rough  part,  or  parts,  meutioned  in  these 
articles,  may  be  obtained  through  a  local 
dockmaker.  or  from  the  dealers  in  clock 
materials  in  London,  or  see  advertisement  in 
front  page  of  this  issue  and  following.]  The 
arbor  must  fit  holes  in  cover  and  bottom 
without  shake ;  but  at  the  same  time  turn 
quite  freely.  It  must,  however,  have  a  little 
"end-shako"  between  the  bottom  and 
cover.  The  end  A  must  be  squared  to  receive 
the  ratchet  outside  front  plate.  The  relative 
size  and  position  of  hook  is  shown  in  Fig.  13. 

The  barrel-arbor  can  be  turned  soft,  then 
hardened  and  tempered  to  a  blue.  The 
shoulders  upon  which  the  barrel  revolves, 
and  those  which  pass  through  the  plates, 
must  be  polished.  If  high  finish  through- 
out the  dock  is  aimed  at,  the  entire  aroor 
should  be  polished. 

The  method  of  polishing  is  as  under,  and 
is  done  whilst  still  running  in  the  lathe. 
Make  a  soft  steel  polisher  of  shape  and  sec- 
tion shown  in  Fig.  14.  The  side  A  must 
have  a  rather  fine  grain  put  upon  it  by  a  file 
in  the  direction  of  the  lines  in  the  figure. 
Charge  this  polisher  with  oilstone-dust  and 
oil  worked  into  a  paste,  and  use  as  a  file. 
When  quite  smooth,  take  another  precisely 
similar  polisher  diarged  with  **  red  stuff  * 
and  oil,  and  use  in  the  same  manner,  fre- 
quently cleaning  the  polisher,  putting  on  a 
fresh  grain  with  the  file,  and  recharging. 
This  IflSt  will  give  it  a  high  polish.  Be  care- 
ful to  keep  the  oilstone-dust  and  **  red  stuff  " 
?olishera  quite  distinct  from  each  other, 
his  method  will  do  for  all  pivots  and 
shoulders.  The  flat  surfaces  of  the  square, 
&c.,  are  polished  by  moving  them  about  over 
a  flat  piece  of  steel  or  bell-metal,  charged 
the  same  as  the  polishers  before  mentioned. 
This  polishing  will  require  some  practice  and 
a  great  deal  of  patience.  The  barrel  is  now 
complete,  with  the  exception  of  fitting  the 
mainspring. 

The  mamspring  should  be  as  wide  as  the 
barrel  will  allow,  of  medium  strength,  and 
of  such  a  len^h  that  it  will  allow  about 
one  tiun  more  m  the  barrel  than  is  required 
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in  winding  tihe  dock.  When  finisbed,  the 
banel  had  best  be  sent  to  a  cli>ck  material 
dealer,  and  the  selection  of  a  spring  left  to 
him.    The  inside  eye  of  spring  is  hooked  on 


\w//m/mmiv.mmm'.',/ 


r7y  /.^ 


to  the  bttiTol  arbor,  as  shown  in  Pig,  13, 
The  out«r  end  is  hooked  on  to  a  stud  fised 
in  the  barrel,  as  shown  in  Fig.  15.  This 
should  be  of  steel,  about  a  jin,  thick,  screwed 
into  the  barrel  from  the  outside,  and  riveted 
in  tight,  the  iasido  e<lge  being  turned  over 
by  hanuaeriug  on  beak  of  anvfl  or  eomething 
similar.  Fig.  \b  shows  barrel  with  corer 
removed. 

Whan  the  spring  is  fitted,  and  the  barrol- 
arbor  finished  oil  and  polished,  the  entire 
barrel  can  be  put  aside  till  all  the  going 
train  is  completed.  Till  then  no  holes  must 
be  drilled  iu  the  plates. 

The  endahako  of  barrel-arbor  and  ail  other 
pinions    and  arbors  can    be   measiitt^i    ^J 


placing  the  shonldecs  of  the  pivots  upon  the 
edges  of  the  plates  when  uey 


tightly    together.      All    arbors    mv.»l     have 
ptrceiitible  endnliahe  between  tho  plates. 


GAS  AKALY8I8  APPARATUS. 

By  J.  Jas.  Moboax,  F.C.S. 

FIGS.  1,  2,  and  3  represent  a  simple  apparatus 
arranged  hy  Mr.  Jno.   Parry,  F.U.S,,  for 
analyeiog  Blast- inmace,  Producer,   Boiler-flue, 
and  other  gases. 
The  apparatus  coosista  of ; — 
1.  A  measuring  tabe,  A,  et  200  culiic  centi- 
mib««  capacity,  giaduated  in  ^thc.c.,  contained 


in  a  glass  cylinder  B,  which  serves  aj 
jacket.  The  lower  end  of  A  passes 
cork  in  the  bottom  of  B. 

2.  A  capillary  tube,  K,  bent  twice  at  ri 
and  provided    with  a   stopcock  E.     ( 


r/o  r 

the  tube  is  connected  with  the  upper  t 
measuring  tube  A. 

3.  A  tube,  C,  which,  like  A,  passes  thi 
cork  of,  and  is  contained  in,  13.  Tb 
and  C  are  connected  with  the  gLiss  )i 
moans  of  a  V  -tube  and  indianibbcr  tub! 

4.  Absorption  apparatus,  Fig.  2.  Tlu 


of  a  cylinder  lunntl,  li,  of  about  200  cul 
mitres  capacity  (the  stem  oi  which  is 
bore,  and  provided  with  a  stopcock  Pi, 
"'~.  a  wide-moutbed  bottle  T. 

To  fill  E  wili  the  absorption  renfre 
with  the  solution,  open  stopcock  I'  ar 
suck  up  the  liquid  until  it  rises  in  the  sit 
close  P.  The  bottle  T  must  stiU  contain 
of  the  absorption  solution  to  allow  of 
immersed  io  it  to  at  leitat  a  depth  of  an  i 
use  the  ftpparatu«,  fill  tho  cylinde 
water,  pour  wnter  into  D  until  A  nod  i." 
and  apply  suction  at  F  until  the  wat. 
when  close  E.  Close  the  open  end  o 
1  cork,  lower  D,  connect  F,  by  means  i 
ubbet  tubing,  with  the  apparatus  tm 
the  sample  of  gns  ia  to  be  taken,  and  re 
stopcock  E,  by  whiih  means  the  gs 
drawn  over  into  the  maisuting-lubi 
indiarubber  tube  connecting  F  with  the  s 
containing  the  simple,  or  the  absotptii 
ratus,  must  be  filled  with  wat«r  to  pre 
entrance  of  air  into  the  measuring -tube, 
the  requisite  volume  of  gas  has  been  dra 
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,  iliaccnnect  the  apparntua  ooutoining  tha 
nir  portion  at  the  attmple.  ucoork  C,  and 
.liu  witpr  IbvoIb  in.  A  iin d  C  by  lowering 
ig  D  as  required,  ncd  h  j\'iag  uccompliBheil 
Qte  the   Toluma   occupiod   by    the    gas, 

porractiona  for  temperature  Had  pressure 
nte  result!)  ara  desired. 
<ss  the  giiB  into  the  aliaorption  appnrali 
a  o£  the  tj-Under  funnel  II,   ithiph  1 
lied  with  the  abaorptioa  leagent  in  t 

heforo  dearribed,  is  connetted  by  mer 
rubljor  tubing  with  F,  the  open  end  of 
1  with  a  cork,  T)  raised,  and  the  Btoptocks 
'  opened.  Wten  the  whole  of  the  gas 
lacd  over  into  A  (us  determined  by  thfl 
oming  post  E)  doaa  P.  To  return  tho 
he  measuring  tube,  lower  D,  releaeo  P, 
en  the  absorption  liquid  reaches  to  near  E 
and  disconnect  the  absgrptiou  upparutus. 
els  in  A  and  C  are  then  adjusted  in  the 

already  deacribeJ,  and  the  decreiae  in 
ime  of  the  gas,  if  any,  noted, 
idvinahlo  to  place  a  m-irk  on  the  outside 
ube  K,  a  litUe  below  ths  etapcock  E,  bo 
I  water,  in  Beading  over  the  ga^  into  the 
,0Q  apparatus,  and  the  absorption  re- 
vhen  returning  the  gas  to  the  meaeuring;- 
ay  be   always  taken  to  the  same  point 

3  represents  tho  apparatus  employed  in 


inmnanon  of  tho  Hydrogen  by  explosion, 
ilosion  tube  is  eimply  a  stopcocked  pipette 
two  platinum  wires  fused  in  near  the  top. 


W  BOOKS  AEB  BOTTND.-X. 

By  "PiLAcricAL  Boosihsoek." 
!)IXG  the  edges  of  books  is  ft  very 
^portnnt  openition,  requiriug  great  care 
^ry  great  deal  of  experience  ta  produce  a 
Lory  rtbilt.  I  may  give  tho  deBcription 
process  in  a  very  few  words,  and  the 
'  bookbinder  may,  aft^r  ho  has  read  it, 
i  himself  that  he  will  eueily  accomplish 
it  is  not  quit^s  ao  very  easy  as  it  seema. 
workshops  gilding  is  realiv  a  trade  by 
spocially  in  those  larger  shops,  where  a 
lantity  oE  gilding  is  done,  lien  are  kept 
f  for  this  purpose ;  and,  indeed,  it  is  quite 
y,  for  there  are  a  great  mauy  binders 
lid  not  for  their  very  life  gild  the  ed^  of 
altboogh  they  m.ty  hare  Been  it  done 


XXVI 


iQ  it  ia  desired  to  cut  it ;  a  gnld-knife, 
B  simply  a  painter's  pollet-lrnife  or  an 
'  dinner-knife ;  an  open  dish  for  aize, 
1  jam-pot  or  wide-moutbod  pickle- bottle  ; 
mel-hiur  brush ;  a  teir  squares  of  liard 
uch  u  note-paper  or  hand-made  nccount- 
per;    tome  bole  and  blacklead,  u  bard 


^ics  X)(K 


shoe-bmeh,  a  number  of  burnishers  and  steel 
scrapers-  The  bumisbeia  are  the  principal 
thines,  and  sre  jealously  guarded  by  the  gilder ; 
for  if  by  any  chance  they  get  scratched,  wlion  he 
cornea  t^  uiie  them  upon  a  book-edge  it  will  be 
moiled,  and  will  have  to  be  acrapea  off — a  thing 
that,  besides  costing  lime,  he  looks  upon  aa  a  kind 
of  a  disKmco-  A  good  gilder  scorns  to  do  his 
work  twice  over-     'jheso.bumishors  (fig.  27) ; 


ta 


y-i  ^  '^■^'^ 


Bimply  flat  atones  mounted  in  a  braas  ferrule 
having  a  wooden  handle-  Kome  gildera  prefer 
one  kind  of  atone,'  while  others  are  partial  to 
something  elee ;  but  the  kinds  most  commonly  in 
use  are  Scotch  pebble,  agate,  blood-stone,  and 
iron-stone.  The  iron-stone  is  generully  kept  for 
finishing  np,  while  the  others  are  only  used  (or 
rubbing  down  and  the  first  bomiahing.  The 
scrapeiB  are  pieces  of  sheet  steal  of  different 
shapes  (t'ig.  2S) ;  old  saw  blades  make  excellent 


a  o 


scrapers.  There  ia  no  hard  and  fast  rule  as  to 
tho  number  of  those  tools  required  for  this  work. 
I  have  seen  gilders  who,  proud  at  their  work  and 
their  tools,  have  had  quite  a  dozen  of  bamishers, 
and  BCTikpera  innumerable,  white  others  seem  to 
get  oo  well  enough  with  a  solitary  one.  If  the 
amateur  provides  himself  with  a  pebble  or  agate 
and  an  iroaatone,  he  will  do  very  well. 

As  soon  as  the  edgua  of  books  have  been  cut, 
they  are  ready  for  the  gilder.  They  mny  be  flat, 
or  have  been  rounded,  with  the  boards  laced  in ; 
this  is  generally  the  case  with  tho  better  class  of 
iMoks ;  but  common  boobs,  or  those  that  have  to 
he  bound  cheaply,  are  goneially  cut  round  with 
the  cutting  nuichina,  and  are  handed  over  to  the 
gilder  ilat.  Whatever  bo  tha  state  in  which  he 
gets  them,  he  proceeds  by  flattening  or  knocking 
up  the  foredge  on  the  end  of  his  proas,  the 
"  "  "    ~' he  can  gel  the  edge,  the  better 


aa  the  ludiing-boarda  referred  to  already  ;  he 
placea  them  carefully  iuto  his  l)-ing  press,  and 
Bcrewithem  upas  tight  aspOBslble-  ICthereareany 
irregularities  upon  the  edge— which  may  some- 
times be  the  case — ho  pares  them  off  with  a  sliarp 
Imife,  and  having  sharpened  hia  scraper,  ho  acntpea 
the  entire  edge  until  it  ia  as  smooth  aa  glaaa.  lie 
now  takes  up  his  lump  of  bole,  which  is  a  friable, 
clayey  substance,  tinged  with  peroxide  of  iron, 
and  his  square  of  blacklead,  and  having  scrajiod 
off  a  little  of  each,  he  wets  a  sponge,  and  taking 
up  the  hiacldead  and  bole  he  rubs  it  over  the 
edge,  and  with  tho  ahoe-bruah  ho  polishes  it 
bright.  And  when  this  is  done,  ho  curefully 
measures  in  hia  mind's  eye  how  much  gold  leaf 
he  will  require-  Having  satisfied  himself,  he 
takes  it  out  iii  the  book  with  the  Itoite  and  spreads 
it  upon  the  cushion,  and  tor  each  le:i(  or  part  of 
a  leaf  ho  takes  a  square  of  paper,  and,  passing  it 
over  his  hair,  he  presses  it  gently  upon  the  gold 
leaf:  by  this  meana  he  can  lift  it  from  the 
cushion  and  lay  it  aside.  When  he  has  sitlScicnt 
gold  lifted  in  thia  manner  to  cover  the  entire 
edge,  he  geta  his  aize-dlsh  and  brush  (the  size  is 
made  from  tha  white  ot  eggs,  one  part  to  three 
jHiit*  of  waterjj  and  lifting  as  much  as  possible 


with  tho  brush,  he  draws  it  quickly  over  the  edge, 
and  taking  up  one  of  the  Bi]u^rcB  of  paper  with  the 
gold  leaf  clinging  to  it,  he  gently  Liya  tho  gold 
upon  edgo,  withdrawing  the  p,iper.  Iieaf  after 
leaf  is  plucod  in  Iha  same  ininner,  and  care  must 
be  taken  not  to  shake  or  mnke  cmcka,  as  gold 
leaf  is  very  easily  dcstroyod  by  careless  handling. 
This  has  now  to  be  left  la  dry,  and  the  pro- 
feasional  gilder  has  to  look  out  for  aomelhing 
else  to  do  in  the  mean  time.  He  generally  fills 
another  preaa,  and  by  the  time  he  gets  the  second 
as  far  on  as  the  flist,  the  lirst  will  be  ready  for 
the  next  operation,  which  is  called  mbtdng 
down.  To  do  this,  he  takes  one  of  his  commooei 
buraiaheiB  and  a  aheet  of  paper.  He  lays  tho 
paper  down  upon  the  edge,  und  burnishes  the 
edge  over  on  the  top  o(  the  paper.  If  there  have 
been  any  cracks  in  the  gold  during  the  laying-on 
process,  he  proceeds  to  mend  them  at  this  stage. 
He  takes  a  little  bit  of  gold,  and,  breathing 
sliongly  over  tho  crack,  he  lays  on  the  gold  and 
rubs  it  down  with  his  bumiahor.  After  having 
again  left  it  for  some  time,  to  insure  it  being  dry 


(the  drying  process,  which  takea  a  longtime,  is 
often  hastened  by  the  emplopnent  of  hot  plates 
of  iron),  he  proceeds  to  bumiEh  it  this  time  with- 
out anything  between  the  bmniahci  and  the 
edge.  Burnishing  must  be  done  very  carefully, 
working  across  the  edge  from  side  to  aide-  A 
great  prcasitfe,  which  must  be  evenly  exerted,  is 
neceaaary  to  produce  the  desired  efEect.  Tho 
edge,  when  finished,  muat  be  very  clear  and 
bright,  without  a  mark  or  acratch  of  any  kind. 

''Mb  is  a  description  of  tho  edge-gitding  pro- 
,  and  I  have  taken  pains  to  uuike  it  plain  as 
possible,  so  that  whoever  reada  may  understand. 
I  hare  often  bocn  naked  for  an  e»ay  method  of 
gilding  edffea.  There  ia  no  other  method  than 
that  described.     You  m-iy  dust  oo  biouze  powder 

paint  with  Judson's  gold  paint,  if  you  choose 

to  do ;  hut  you  will  not  have  a  gilded  edge,  no 
matter  how  cuefuUy  you  may  work,  and  how 
much  you  may  desire  to  produce  tho  e^ect  by 
'^'"'~  "neans.  Still,  there  is  nothing  to  hinder  the 
Bur  binder  from  trying  to  do  this  part  of 
the  work  himoolf.  I^  ho  has  tima,  money,  and 
putieacu,  he  will  succeed,  as  others  have  done,  for 
X  have  seen  books  gilded  by  amateurs  which 
were  verj-  creditable  indeed. 

There  is  a  nice  improvement  upon  gilt  edges, 
which  goea  by  the  name  of  "red  under  gold,"  very 
much  resorted  to  for  the  finer  class  of  books.  The 
edges  are  reddened  before  being  gilded,  but  instead 
of  reddsoing  when  the  books  are  closed,  tho  leaves 
are  spread  out  a  little  (Fi^.  20),  ao  that  the  colour 
gets  into  the  leaf,  juat  a  Uttle  way  however — the 


opened-    This 
I  by  Bible  publiahora  ver, 
aiid  when  carolully  done  it  looks  very  i 

Another  improvement  which  ia   found  upon 

antique  bindinza,  and  greatly  used  upon  large 

and  costly  bindings  at  the  present  day,  is  what 

is  termed  tooled  edges.     Tn  some  cases  the  edge 

tooled  over  after  having  been  bumiihed  with 

um  tools,  a  chaste  design  being  wrought  out 

ith  thatoola  (Fig.  3i>).    In  othercaaes  different 

colonrs  of  gold  are  nacd,  andwhen  thia  is  done  the 

eifect  is  perfectly  gorgeous.     To  accomplish  this 

Uio  edge  ia  first  giHed  with  a  pado  shade  of  gold. 
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■If  Icninn  gold,  and  the  dosign  is  then  wrought 
witli  the  toolf,  and  whore  the  other  shades  of 
gold  Kre  wanted  to  uppeaJ,  theaa  parts  are  again 
axad,  using  a  cnmel-bair  peacil  and  sizing  the 
dengn  only,  carefully,  eo  as  not  to  dim  the  other 
part«.  Aftei  the  size  has  become  perfectly  dry, 
the  othor  gold  is  Inid  on  and  pressed  firmly  into 
'  the  dutiign  with  a  piece  of  cotton  wool ;  it  is  then 

£ne  over  iigain  with  the  tools,  which  must  be 
t.  This  ciiuet'9  the  aoli  to  adhere  in  the 
proper  plucen,  ninl  when  linished  the  surplus  gold 
IB  wipod  off.  This  redlly  makes  a  handsome 
edge, 

Uilding  upon  nrnible  edges  is  also  veiy  Gne, 
Lot  it  is-Dot  much  done  nowadays.  Painling 
laudioipes  upon  edges  before  gilding  has  been 
done  in  by-gauo  days,  and  although  I  have 
never  aeea  this,  I  fanny  it  would  look  very  nice. 
Hut  wo  have  to  be  cootent  with  less  in  thaee 
cheap  timeB,  Uuwever,  it  ia  well  to  know  these 
things,  aad  I  can  easily  fancy  the  amateur,  who 
■cores  nothing  for  lime  or  money  while  in  puranit 
of  his  hobby,  not  only  trpng,  but  becoming 
quite  expert  in  these  do'lges,  and  making  his 
work  look  handsome  indeed. 

There  are  miny  other  methods  of  treating  book 
edges  ;  but  thasa  are  the  prindpal  which  I  have 
mentioned,  the  others  miy  suggest  themselvea. 

If  anything  special  arises,  I  may  make  rofer- 
«nM  to  it  ngaiit. 
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II  13  4l)-bs.. 
It  i3  43 '8S  , 


II  47  28'GO  „ 


At  Qreenwich  Mean  Noon. 


^'-    D-^-     Sidereal 
South.  '^™*' 


14  U  31     1  14  42  fi3-99 

a  S4  15    2  36-77 

9  17  30    0,15  22  19'65 

G  5813  48  46  15  42    2-33 


f  definitely  n 


The  metkod  of  finding  the  Sidereal  Time  > 
UosB  Mood  at  any  other  station  Is  explained  c 
p.  353  of  Vol.  L 

Spota  msy  be  looked  for  wbeneTer  the  " 
Tisible.aflsolarattivily  isbeingni       '  "    * 

ettablished. 

The  Uoon 
enten  her  Lftst  Quarter  at  4h.  13'lm.  p.m.  on 
the  4Ui,  and  is  Now  at  th.  37-i;m.  in  the  after- 
noon of  the  l::th.  She  will  enter  her  First 
Quarter  at  44-6m.  after  noon  on  the  19th,  and 
ImFuUoq  theSdthat  Ih.  2'2'3m.  p.m. 


Day  of 

Uoon's  Age 

Souths. 

1 

Da,^ 

13-6 

h.      m. 

3      15-9  a.m. 

S 

23-6 

7   ao-o   „ 

11 

28-5 

10     54-0    „ 

18 

3-9 

3     29-7  p.m. 

31 

8-9 

26 

13-9 

'12     10-9  a.m. 

•  Eirly  morning  of  27th. 

The  Moon  will  he  in  conjitnction  with  Saturn 
(3°  *0'  N.  of  him)  at  7h.  a.m.  on  the  7th  ;  with 
Mervorj  at  the  Bame  hour  on  the  11th  (Mercury 
2°  21' 80;  with  Venus  at  5h.  p.m.  on  the  Hth 
(Teaus  i'Z'S.);  with  Jupiteratmidnight  on  the 
l7th  [Japiter  3'  2S'  N.) ;  and  with  Uors  at 
4h.  a.m.  on  the  13th  (Mara  T  39'  N.) 

At  ii*aa  an  November  1st  the  !lIoon  is  in 
Gemini,  whence  she  posses  into  Cancer  at 
Gh.  3-Om.  a.m.  on  the  3rd,  leaving  Cancer  in 
tarn  for  Leo  at  lOh.  p.m.  on  the  4th.  She  ie 
travelling  through  Leo  until  lOh.  p.m.  on  the 
7th,  at  which  hour  she  enters  Virgo,  t^e  does 
net  leave  this  last-named  constellation  until 
llh.  am.  on  the  lltb,  when  she  quitj  it  tor 
Ubra.  Having  crossed  Libra,  aha  nrrivea  at 
"    -  nthe   13th  at  the  Wcalero  ed^ 

,m    ■nilrn      of    SCOjpio,     and     by 


f   the    Northern   i 


Ooonltatlona  of  (ai 


r  Approachea  to)  Sized  Star*  Iiy  the  Koon. 


5Gi 

39  Ophiuchi 
B,A.C.  6S31 
33  Capricomi 
33  Fiacium 
B.A.C.  17 
26Ceti 
aoCeti 
35Ceti 
38  Arietia 
B.A.C.  2154 
B.A.C.  2614 


Bright 
Bright 

Dark 
NbyE 

Dark 
NNW 

Dark 
NWbyN 

Dark 

Dark 
NWbyN 
Bright 
Bright 


•s^ 


Dark 
Dork 
Bright 


Jnpitar'B    Satellitaa. 


1^ 


Ec,  Eclipse:  Oc,  Occultation;  Tr,  Transit  of  Satellite;  6h,  Transit  of  Shadow;  D,  Oaf- 
peorance;  R,  Reappearance;  I,  Ingress;  E,  Egress.  The  printing  of  a  phenoraenoa  in  lUil 
indicates  that  its  visibility  is  rendered  doubtful,  t-tther  by  the  brightnees  of  the  twilight,  nlf 
Jupiter's  proximity  to  the  horizon. 


6  o'clock  the  same  evening  she  has  passoil  over 
this  and  come  out  in  Ophiuchua.  She  leaves 
Ophiucbuson  the  IStliatlh.  a.m.  forSogittariuH, 
and  ia  in  Sagittarius  until  Ih.  p.m.  on  the  ITth. 
She  then  qnits  it  for  Capriconins,  as  she  does 
Capncomna  in  turn  for  AittariusatSh.  30m.  a.m. 
onthet9th.  AtOh  a.m.  ontheStst  herjoumcy 
throngh  Aquarius  terminates,  and  she  passes  into 
Pisces.  As  she  traversea  Pistes,  she  arrives,  at 
10  o'clock  on  the  night  of  the  2lBt,  on  the 
Iwundary  of  a  port  of  Cetus,  which  she  enters. 
:She  comes  out  again  in  Pisces  at  lb.  a.m.  on  the 
23rd;  but  only  to  re-enter  Cctua  at  tOh.  30a. 
p.n.  on  the  23rd.  When  she  finally  passes  out 
of  Cetus  at  7h.  a.m.  on  the  24th,  it  is  to  emerge 
in  Aries.  She  remains  in  Aries  until  2h.  p.m.  on 
the  25th,  and  then  crosses  into  Taurus.  It  takes 
lier  until  noon  on  the  29tb  to  complete  her 
journey  through  Taurus ;  and  then,  entering 
Gcmim,  she  remains  in  the  last-named  constel- 
lation until  2h.  p.m.  on  the  3Dth.  She  then 
passes  into  Cancer,  where  we,  of  course,  leave 
lier. 

There  will  be 

A  Partial  BoUpse  of  the  Koon 
on  the  2Gth;  but  as  the  middle  of  the  eclipso  will 
happen  at  Ih.  33-9  p.m.,  and  the  Moon  does  not 
rise  in  London  until  4-4  p.m.,  it  will  be  wholly 
invisiblo  in  this  country.  ^ 

Meroury 
Is  n  Morning  Star,  in  the  sense  of  Southing 
after  the  Sun,  during  the  first  three  weeks  of 
November,  but  Comes  into  superior  tohjuqi 
with  the  sun  at  4h.  a.m.  on  the  17th,  and  a 
end  of  the  month  Souths  after  noon, 
proximity  to  the  sun,  and  rupidlv  increasing 
south  declination  are  greutlr  agnmst  the  ob- 
server ;  in  tact,  it  is  only  dunng  the  earlier  I«rt 
of  the  month  that  any  reoaonuble  e:ipectation 
may  be  entertained  of  seeing  the  planet  at  all. 
""      ' '       '       of  his   disc  subtends  an  angle  of 


■R^ 

II 

Bight 
Asceusion. 

Declination 

•      Soathi. 

, 

h.   m. 

13  61-1 

f) 

5.V2 

h.      n. 

U      8-1 U 

14  22-0 

in 

11     I9-I  « 

in 

11    31-1  » 

IR 

56-0 

11    431  „ 

15  50-9 

9(1 

49-3 

11    G5-7  n 

26 

18  30-3 

23 

7-7 

0      8-9  pJ 

Starting  thus  from  a  barren  part  of  TH 
Mercury  will  cross  Libra  and  Scorpio,  sad* 
be  found  at  the  end  of  the  month  in  Ophiwl 
Me    will   not   approach    any    conspicBont  1      i 
sufficiently  nearly  to   be   iu  the  iowcit  fM     9 
Geld  of  a  telescope  with  it.     Ue  willbtnli     ^ 
junction  with  Vonua  (10'  N.  of  her)  lU  7  p*     ^ 
the  29  th. 

does  not  even  rise  until  after  Ih.  30bi.  a-* 
the  Ist,  and  a  few  minutoa  after  nudmghtili 
end  of  November,   so  that   we  shall  d*""-" 
ephemeria  of  ^™  until  next  month  ;  and 


1 


IlaH  such  tremendous  South  Declinatioli  ((• 
ally  at  the  beginning  of  the  montU  as  to  n 
the  chance  of  seeing  her  vary  proUenatia 
deed.  If  caught  at  all  in  the  telescope 
presents  an  exquisite  thin  cnMcent,  m 
angolar  diameter  increasiiig  from  42*1'  « 
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Right 

Soatb. 

Souths. 

h.     m. 

h.      M. 

17      1'3 

27    S9'S 

2     180  p.m. 

28      0-8 

2      6-0     „ 

27    46-6 

1     50-i     „ 

27     lS-1 

1     30-6     „ 

17      8-3 

20    24-3 

16    S9-7 

26     U-0 

0    38-2     „ 

Madulum-like  path  liea  in  the  con&nes  of 
and  OpMachos  in  thiit  compaTfttively 
tgiontothe  S,E.  of  Antarea.  Tha  con- 
.  of  Veana  with  Mercury  on  the  '29th  hA8 
enai  to  above  uniior  the  heading  of  the 
aed  planet. 

Kara 
ble. 

Jnpitar 
0  rapidly  approarhiug  the  West  that  ho 
looked  at  immediately  it  is  dusk  to  be 
in  moderately  well.  He  aets  before  10  p.m, 
flt.,  and  before  8.30  p.m.  on  the  30th, 
D  his  conaiderablo  Soutb  Declicuitioii  is, 
«.  pr.ictically  unobaervable  at  any  great 
<  from  the  meridian.  Eia  angular  equa- 
ameter  dimimabes  from  30-6"  on  the  l^t, 
on  the  3Dth. 


Kight 
Aacenflion. 

Declination 
South. 

Souths. 

h.     m. 

.        . 

20  26.9 

19    B8-8 

6    43-1  p.m. 

2U  29-2 

19    500 

20  31-8 

19    40-7 

6      8-G    „ 

20  34-6 

19    30-3 

4    61-8    „ 

20  37-7 

19     IB-e 

4     36-2    „ 

20  40-9 

4     18-8     „ 

'ninter  U  travelling  to  the  Eiiatwnrd,  to 
b  ai  a  little  group  of  fi-mag.  stars  in 
■nm.  He  will  bo  in  conjunction  with 
'  N.  of  that  pknot)  at  lib.  p.m.  on  the 
at,  of  tourw),  wUl  have  set  some  cou- 
B  tinie  previously. 


tell  visible  during  the  amateur's  working 
and  may  be  seen  fairly  near  to  the 
n  at  a  comparatively  early  hoar.  Ho 
□to  oppositioa  to  the  sun  at  4h.  p.m.  on 


,S1 

Korth- 

Souths. 

h.  M. 

h.      m. 

4      18-2 

19    420 

1     37-0  a.m. 

4     17-7 

.  19     40-8 

1     16-8   „ 

4    17-1 

19     39-2 

13    66-7   „ 

4     16-0 

19     37-8 

12     36-4    ,, 

4     16-9 

19     3B-3 

12     ia-1    „ 

4     15-3 

19     34-5 

11     51  ■9  p.m. 

at  retrograde  arc  indicated  in  the  above 
rii  Ues  a  little  to  the  N.E.  of  <  Tanri,  the 
it-hand  star  of  the  "  V  "  in  the  Hyadas, 
ftn'being  the  left  upper  one. 

ilaa  of  tke  Tarl&bU  Star  Alcol 
;ur  on  the  3rd  at  8h.  5m.   p.m.,  on  the 
4h.  lOm.   a.iQ  ,  on  the  21at  at  12h.  59m. 
» the  23rd  at  9h.  47m.  p.m.,  and  on  the 
6b.  3Sm.  p.m.,  as  well  as  on  other  ou 
hen  tha  phenomenoa  will  he  iavifflkle. 

BhoottMK   Stars 

has  long  been  known,  conspicuous 
ler;  and  the  story  of  the  identifloation 
earn  which  senms  to  radiate   from  the 

"  in  Leo  on  the  nights  12th— 14th  with 
's  little  comet  (I.  1866)  must  be  very 
■  to  the  majority  of  our  readers.  V 
idteiste  the  caution  repsitoclly  given 
damns  to  the  sladont,  that  it  is  useless 
is  vigil  until  midnight  on  either  of  the 
pacified   (that   o(   tha   13th   being  the 


principal  one),  as  Leo  does  not  rise  above  onr 
horizon  until  thit  hour,  Tha  second  well-marked 
shower  ia  to  be  lokedforonthe  night  of  the  27th. 
Its  components  travel  in  the  ochit  of  Secchi's 
comet  (III.  1863),  diacoverod  by  him  on  August 
2i>th  of  that  year.  No  very  remarkable  display 
of  either  of  these  showers,  however,  is  to  be 
eipected  during  the  current  year.  Watch  should 
also  be  kept  on  the  lat  and  2nd,  the  19th,  and 
the  30th. 

Onenwioh    UeaJi    Time    of    Soathlnr    of 
TMrtoen  of  tha   PrinoipaJ  Fixed  Stara  on 
the  Nlpht  of  November  1st,  1880. 
Star.  Souths. 

-Cygni 5  53'40-E4p.m. 

■  Cephei           6  31  69-61   „ 

6  Pegasi 6  54  46-57  „ 

«  Aquarii         7  16    4-22  „ 

Fomalhant        8  7  22-65   „ 

Harkab             8  15    367   ,, 

.  Pistium          8  49  58-84   ,, 

•I  Andromadic 9  18  18-85   ,, 

n  Casnopeioi     ..           ..           ..  9  49  48-38    ,, 

Polaris 10  34  47-68    ,, 

n  Arietia           11  16  14-13   „ 

a  Persei  '  ..'  . ,'  ."•12  31  32-63  ,, 
*  £arly  morning  of  2nd. 
The  method  of  asccrtainiog  tho  Greenwich 
Mean  Time  of  Southing  of  either  of  the  stars  in 
the  above  list  on  any  other  night  in  November,  as 
also  that  of  determining  the  Local  instant  of  its 
Transit  at  any  other  station,  will  be  found  on 
p.  354  of  Vol.  L.  It  must,  however,  be  noted 
that  Uie  roles  given  there  are  not  rigidly  sccurate 
when  applied  to  Polaris,  or,  in  facC  to  any  close 
tircumpoiar  star,  although  they  will  prokihly  be 
found  quite  sufficiently  so  in  actual  practice. 


CALLENDEE'S      SUBSTITUTE 
CElIDLOIl). 


found  in  what  is  called  "  Lautite,"  patented  by 
Mr.  W.  M.  0.  Callender.  The  pUentae  sa^s 
tho  "Lsctite"  is  produced  by  red ncing  casein 
(or  the  solids  in  imlk)  to  a  partly  soluble  or 
gelatinous  condition,  by  means  m  botai,  or 
ammonia,  or  by  other  suitable  meant,  und  then 
mixing  it  with  a  mineral  siJt  dissolved  m  acid  or 
water  or  acid  and  water,  which  liquid  is  subse- 
quently evaporated.  In  carrying  out  tho  inven- 
tion, he  advantageously  places  ten  kilogrammes 
oE  casein  in  a  veasel,  and  tocorporates  it  under 
heat  with  three  IdJogrammoB  of  borax  previously 
dissolved  ia  mx  litres  of  water.  When  the 
appearance  of  the  casein  becomes  changed  be 
draws  off  the  water,  and  the  residue  should  then 
be  of  a  consistency  somewhat  resembling  melted 
gelatine.  'While  in  this  state  he  adds  one  kilo- 
gnunme  of  a  mineral  salt  held  in  solution  by 
three  litrea  of  add.  Almost  any  of  the  salts  of 
iron,  load,  tin,  line,  copper,  or  other  mineral 
salts  soluble  in  acid  may  be  nsod.  The  acid 
employed  depends  upon  the  salt  nacd,  as  only 
such  acid  should  boused  as  will  properly  dissolve 
the  salt.  The  salt  employed  depends  upon  the 
exact  colour  required  in  the  finished  material. 
In  practice  he  has  obtained  good  results  by  the 
use  of  acetate  of  lead  and  acetic  acid.  The 
solution  of  the  mineral  Salt  in  acid  moat  be 
thoroughly  incorporated  with  the  previous  mix- 
ture of  casein  and  borax ;  this  ia  a  matter  of  some 
diffioulty,  but  (.4in  be  accomplished  In  a  me- 
chanical mixer.  ^^''he□  the  mixture  is  ejected 
the  solid  matter  will  bo  found  separated  from 


acid  a: 


fater,  which 


then  be  drawn  ofi.  The  solid  matter 
ahoold  be  subjected  to  great  pressure  to  drive 
out  all  possible  moisture,  and  any  moisture  which 
may  remain  should  be  evaporated  under  great 
beat,  or  Cy  other  suitable  means,  tha  resulting 
product  being  tho  new  material.  The  new 
material  may  either  be  supplied  in  the  form  of 
sheets  or  rods,  or  moulded  m  any  form  desired, 
and  it  con  be  coloured,  as  required,  either  by  the 
admixtnre  of  pigmenta  or  by  aniline  or  other 
dyes.  The  cost  oE  the  material  may  be  lessened 
by  the  admiitaro  of  a  certain  proportion  of  other 
substances,  such  as  precipitiitw  lime  or  chalk,  or 
other  sirotlar  anbatJuicea  soluble  either  in  the 
acids,  in  the  casein,  or  in  the  borax  and  water. 
Instead  of  rendering  the  casein  soluble  or  gela- 
tinous by  means  of  borax,  the  aame  result  may 


be  obtained  by  the  use  of  ammonia,  or  by  any 
other  suitable  means.  The  combination  of  the 
materials  cnn  bo  effected  in  maoy  ways,  as  thts9 
can  be  varied  according  to  the  exact  use  for  which 
the  "  Lactite"  is  intended  ;  for  general  purposes, 
however,  the  patentee  finds  satisfactory  results 
from  the  above  .described  procese,  proportions, 
and  ingredients,  and  tbey  sufliciantly  deacribo 
tho  suh;ect  of  bis  invention. 


IMPEOVED  ATTACHMEBT  FOB 
LATHES. 

THE   apparatus  shown  in   the  accompanying 
illustration   will    be   found  a   vcty  nscful 
adj  unct  to  a  lathe  or  any  similar  tool  from  which 


a  vertical  reciprocating  motion  can  he  obtained. 
It  consists  of  a  standard  which  is  bolted  to  the 
bed  of  the  lathe,  upon  this  sUdea  a  grooved  faoe- 
plate,  to  which  is  secured  the  work  to  be  tooled. 
This  face-plate  ia  moved  up  and  down  by  a  roller 
mounted  upon  a  pin  bolted  to  the  ordiniiry  Ulhe 
chuck -plalo,  which  travels  to  and  fro  in  the  roller 
path  formed  npoo  the  bock  of  the  slide,  the  length 
of  stroke  depending  upon  the  distance  *t  tha 
roller  pin  from  the  mandrel  centre.  By  plooiHg 
a  cutting -tool  in  the  slide-rest,  and  operating  the 
feed  screws  by  hand  or  by  means  of  aelEaotiog 
motion  obtained  from  the  slide,  metals  m.iy  b« 
phuied,  shaped,  key  grooves  cut,  and  a  varied  o( 
other  tooling  work  accomplished  with  aocuracy 
and  rapidity.  For  the  oonvenienoe  af  light- 
metal  workers  a  punch  and  pair  of  sbeariag 
blades  con  be  added  for  cropping  plates  and 
roughing-out  material.  Tho  grooves  upon  tha 
slidmg  fate-plate  CAn,  when  desired,  be  replaced 
bv  a  vice  for  holding  the  work,  or  a  vice  can  be 
bolted  to  the  grooved  face-plate.  The  illostratioB 
is  taken  from  on  attachment  fitted  to  a  4in.  contra 
lathe  which  has  a  stroke  of  Sin.  A  speed  can  bo 
obtained  of  from  50  to  200  strokes  per  minute. 
The  cost  is  very  moderate.  The  attachment  is 
patented,  the  inventor  being  Mr.  F.  M.  Rogers, 
'  "1,  Finsbury- pavement,  London. 


PEEPARATIOH  AMD  U3E  OF  PLAIN 
PAPER  IN  PHOTOGRAPHY.' 

TO  mo  this  paper  is  tho  most  artistic  of  silver 
prints.  It  is  not  only  artistic,  but  matB  little 
to  propara  it.  both  of  time  ami  money,  ord  gives 
the  most  satiafactory  results.  By  following  olosely 
the  method  piv — *■"' —  --  ~  --* 

its  preparation 


need  go  astray  in 
irh  good  reetUta  is 

„j  „^__.„ ..  .         lend  every  amateor 

to  try  it,  as  it  can  bo  prepared  in  .1  very  short  spaoe 
of  time  and  with  little  expense.     It  is  far  from  tha 


•  By  W.  B.  'WiTiaBUM 
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loat  Mt,  u  toms  UK  wont  to  cluim,  as  some  print* 
that  are  natt  boforo  me  ahoiv  thnl  brilliauey  Bad 
MtftneM  in  a  high  degree  cui  be  obloiued. 

One  of  the  adranta^a  of  plain  popor  u  Itj 
tondenc;  to  reproduce  the  fineit  detail  and  to 
retain  it  during  the  subsequent  toning  aud  Biing. 
There  havo  been  many  diflereiit  (onnulnj  given  for 
ita  preparation,  and  after  i^ihauiting  a  number  of 
than,  1  have  HdbII;  settled  on  the  metbod  given 
below,  which  haa  giyan  mo  the  beat  rcoulti.  Let 
ia  flnt  ooDsider  the  thingi  neceoary  for  iti 
preparation. 

lat.  Tif  Paper.— While  any  bind  of  good  strong 
white  pap^  CUI  be  naed,  each  giving  a  result 
peculiar  to  it«lf,  I  claim  that  it  Ib  economy  to  ose 
■tho  Saie  piper,  which  ii  easily  procured  at  any 
photographic  supply  hoase. 

2nd.  TAe  -Skina.  —  Almost    all  fonDuIu>  advise 

felatine,  and  whila  that  will  give  excellent  reaulti, 
have  so  mucli  better  success  with  albumen  Uiat  I 
give  itprrferonca,  u  it  gives  clearat  lights,  and  is 

My  formuta  and  manipnlations  are  as  foUows  : — 
THi  .Satlmg  ftiM.-AlhumeQ,  \a-t.. ;  water,  Ilioa. 
PUoe  in  a  bottle  with  some  b^kcn  glnaa,  and  shake 
Tigoroualy  niiUI  all  the  floccuient  matter  is 
tlioroughly  cut  up ;  then  add  ten  pruins  of  chloride 
of  ammouia  to  every  ounce  of  solution,  sud,  after 
shaking  well,  strain  (hroueh  two  thickuesses  of  fine 
muslin.  This  salting  bath,  although  simple,  will 
yield  the  best  results.  It  will  tone  quickly  and 
easily  with  hot  very  little  gold.  With  tliis  bath  a 
beautiful  neutral  tons  can  easily  be  cl>tained  -.  or, 
in  [act,  any  tone  from  a  ^ark  sepia  lu  a  positive 
black.  ^  ^ 

After  filtering,  pour  your  solution  in  a  tray  large 
«noug!i  for  the  sheets  you  intend  lo  coat,  Iwing  care- 
ful to  remove  all  air  bubbles.  Now  immerse  the 
■beet  in  the  solution  for  one  minute,  then  draw  out 

auickly  by  two  comers  and  hang  up  by  means  of  a 
lip  to  dry.  After  it  has  thoronghfy  dried,  float  the 
ri^ht  lida  of  the  paper  on  the  solution  for  two 
mmutes. 

The  paper  has  a  "  right "  and  a  "wrong"  side, 
■which  can  easily  be  distinguished  after  the  first  bath 
by  the  grain  of  the  paper,  the  smooth  side  being  the 
right  one  to  float  the  second  time.  Now  hang  up 
to  dry  again  in  the  same  manner  as  before.  You 
can  salt  any  quiintity  of  the  paper,  as  it  keeps 
indefinitely  if  kept  in  a  dry  place. 

The  SfifiUsiiw  Biith  should  be  an  ordinary 
neutral  bath,  60  oraina  to  the  ounce,  and  kept 
neotral  by  Iho  addition  of  silver  carbonate;  it  is 
prepared  as  follows  :— Take  the  amount  of  water 
tbat  you  wish  for  the  bath  (I  use  about  10  ounces) 
and  add  silver  nitrate  until  an  "  actiuometcr " 
shows  it  to  be  fifty  grains  to  the  ounce.  Xeiitralise 
by  adding  enough  of  a  saturated  solution  of 
carbonate  of  soda  to  form  a  shghf  precipitate  (about 
10  or  15  drops).  The  precipitate  which  is  produced 
■hould  be  left  in  the  bottle.  Shake  well,  and  after 
the  bath  has  settled  it  is  ready  for  use.  You  can 
either  filter  or  decant  the  dear  solution  into  your 
silvering  tray. 

Float  the  paper  three  minutes  on  Ibis  solution, 
using  the  aamo  precautions  as  when  fioating  albumeu 
paper,  being  careful  not  to  get  any  of  the  sotutioii 
on  tlie  back  of  the  paper. 

It  is  a  gnod  plan  to  place  one  end  of  the  paper  ou 
the  bath  first,  then  lower  carefully  until  the  entire 
shoot  is  in  ]«rfect  contact  with  lie  bath,  this  will 
force  any  bubbles,  should  there  be  any,  from  under 
the  sheet.  While  the  sheet  is  in  contact,  raise  the 
comers  separately  to  see  i(  there  are  auy ;  if  so, 
they  should  be  broken  with  the  finger  or  a  glass 

_  The  sensiUaing  bath  should  be  tested  from  ti 


ss  ot  carbonate  of 


silver  in  the  \k 
Aft 

dry  itate  it  will  keep  'iai  several  days,  but  when  i 
can  be,  it  sliould  be  used  at  once  to  insure  the  best 
lesults.  The  sendtisiiig  openitiom  may  be  safely 
carried  on  by  lamp  light. 

FriitUiii.—Tba    beat    results     are    obtained   by 
fuming  the  paper  for  twenty  minutes  over  ammonia, 
ofter  which  cipose  the  sams  as  albumen  paper, 
itreir-' ■■-" —  — ' 

. ""iri's" 

what  deeper  than  you  care 

prmt,  as  it  loses  deueity  during  thq  toning  and 

m  T,miHq  Ual/,.-iiaVe  up  a  stock  solution  as 
follows :  — Water,  7Joz. ;  chloriJo  of  gold  and 
sodium,  16gT. 

Take  one  half  ounce  of  this  solution  and  immerse 
apiBccof  litmus  paper  in  it,  which  will  turn  rod  ■ 
DOW  add,  gradually,  enough  of  a  saturated  solution 
of  bi-carbouate  of  soda  to  rostoro  the  litmus  to  its 
original  colour:  now  to  a4oii.  of  fUlered  water  add 
the  neutralised  gold,  and  a  very  -mall  pinch  of 
chloride  of  sndmm  (common  taWe  salt),  stir 
tb<.r"ui!l.li-,  and  ymr  bulb  U  ready.  I'or  sJmiJlici'y 
and  esct-lieiuv  Ihi*  cannot  be  surpimcl, 

Ihe  quMtity  given  is  ample  to  tone  on,  ^tweo 


5  by  S  prints.  It  can  be  strengthened  from  time  to 
time  by  adding  gold  from  the  stoidi  solution,  being 
careful  to  neutralise  it  each  time. 

After  waihing  the  prints  in  two  changes  of  water, 
they  are  immersed  one  at  a  time  in  ttie  tiining- 
bath  :  a  dozen  or  more  can  be  toned  at  the  same 
time  if  you  ore  careful  to  keep  them  in  motion  by 
changing  them  during  the  process  of  toning.  Leave 
them  in  this  balh  until  they  assume  a  deep  purple  ; 
if  filed  at  this  stage  the  result  will  he  a  warm  sepia, 
which  will  dry  out  a  neutral  tone  :  do  not  c&rry  the 
toning  untQ  the  prints  lose  their  brilliancy. 
Generally  about  fifteen  minutes  is  ample,  but  will 
vary  according  to  the  temperaturs  and  amount  of 
gold  in  the  bath. 

Prints  fixed  without  toning  give  a  very  arijatio 
and  pretty  effect,  produdng  a  result  not  nnlike  a 
photogravure  in  time  and  generaJ  eSect. 

Tl-t  Fixing  Bath.— Tht  print*  are  fixed  in  hypo- 
sulphite of  soda  loi.,  water  Soz.  for  fifteen  minutes. 
They  should  then  bo  washed  in  running  water  for 
two  hours. 

After  drying,  trim,  then  lay  tham  one  on  the 
other,  and  place  a  heavy  weight  on  them  overnight, 
the  next  morning  the  prints  will  lie  |>eifectly  fiat. 
Now  procure  some  heavy,  etilT,  white  paper— about 
the  some  as  that  used  for  the  illustrationa  of  the 
y'.nic— and  have  it  cut  large  enough  toaUow  a  good 
margin  when  mounted.  For  example,  a  9  x  11 
mount  tor  a  -5  x  8  print.     Mount  by  simply  aticldng 


AN   EXPEEIUENT  IN  RESOKAITCE. 

By  Geo.  M.  HOFKisa.* 
"VTEARLY  everyone  must  have  heard  the  cathe- 
1^  dral  clock  gong.  Some  tinie  since  it  was 
applied  only  to  flue  Freuch  and  English  clocks ; 
but  at  present  it  is  largely  used  in  the  better  class 
of   American  clocks.     There  iSj  however,  a  great 

are  mounted,  and  a  corresponding  difference 
g  sounds  they  emit  wheu  atrock.  A  gong  of 
<rm  temper  attached  to  a  itaiidsrd  ol  suitable 


eight,  securely  fastened  to  a  sonndiug -board  of 
iliiclent  siie  and  thicknesa,  is  capable  when  struck 
of  producing  a  ramposile  sound  strongly  resembiing 
that  of  a  very  large,  moderately  distant,  muaiciU 
l>eU.  To  avoid  a  huah,  claiiffiug,  metollio  sound, 
the  hammer  uwd  in  oonnection  with  a  cathedral 
gong  is  provided  with  a  comparatively  soft  striking 
face,  conaisting  generally  of  a  Srm  piece  of  sole 
leatlier.  If  one  liatens  intently  to  the  sound  of  one 
of  these  gongs,  he  will  be  able  with  little  difEcolty 
to  delect  a  few  of  the  many  tones  which  form  the 
very  complex  sound.  He  can  readily  diatinguiah  a 
very  grave,  subdued  note,  aiao  a  sound  of  hish 
pitch,  and  a  discord ;  but  no  approximation  to  the 
number  of  sounds  produced  by  the  gong  can  ha 
made  without  a  resonator,  which  wiQ  aelect  out 
the  different  aounda  in  succcesiou.  An  inatnunent 
of  this  kind  ia  shown  in  the  annexed  engraving.  It 
consists  ot  an  upright  tube  cloaed  at  Oia  bottom, 
open  at  the  (op,  and  turuiabed  with  a  pmall  lateral 
for  receiving  a  fleiibit 


Dveying  « 


«r.    In 


luuected    witli    an   ordinary    .._   , 

having  a  lateral  tube  at  the  bottom.  The  np- 
right  tube  is  elevated  above  the  level  of  ue 
labia,  so  that  its  full  length  may  be  utilised 
as  a  resonator.  The  cathedral  gong  used  in  this 
experiment  was  a  small  one  formed  of  a  rod  of  steel 
!in.  wide,  t'.M.  thick,  ntid  nliout  %)in.  in  length, 
farmed  in  a  spiral  ot  abjut  tlires  turns,  the  outer 

-  In  the  Stki''{1r  Amrrit'ii. 


end  being  secured  to  on  arm  projectiiig  npwar 
trem  a  heavy  metal  cap  resting  on  the  tini  otth 
resonator.  The  hole  in  the  cap  iisomswhatnD  " 
than  the  mouth  of  the  resonator. 

The  gong  being  struok  at  a  point  n 
end  by  a  small  soft  mbber  mallet,  is  set 
As  the  striking  is  repeated  at  frequent  istemla,  Ibe 
pail  containing  the  water  is  raised,  euuiagaiB 
water  to  flow  quietly  into  the  resonator,  giBdiully 
diminishing  the  length  of  the  column  of  air  contaioM 
by  the  tuba.  Whan  the  length  of  the  air  oolonm  it 
such  Bs  to  respond  to  any  particular  note,  that  acts 
is  re-enforced  so  as  to  become  prominent.  In  thii 
manner  one  note  after  auotber  is  brought  out  until 
the  lost  and  highest  is  heard. 

By  lowering  the  pail  and  allowing  the  walerto 
return  to  it  from  the  resonator,  the  re-antomd 
sounds  will  be  heard  in  reversed  order.  As  many 
as  eight  tones  will  be  heard  promiiuotlj,  whifa 
with  more  care  still  others  irill  be  heard,  thus  diov- 
ing  the  coroptei  character  of  the  sound  produced  by 
the  gong,  and  showing  clearly  the  reoacm  of  tas 
harmonioos  and  pleaang  effect  which  baa  madt 
them  BO  popular. 

By  skniully  using  the  moath  as    ■   TeK>nat«,      | 


THE  PBRKINS  BLECXatC   SWITCH. 

rpHE  accompanying    illustration    shows   a  ™y 


igenious  and  efficient  type  of  snap  ewil^ 
mention  ol  Mr.  C.  Q.  Ferkina,  of  Haitf«i 
(jonn.  As  will  be  clearly  aeeo  fr«m  (hs  oat,  Iks 
central  spindle  of  the  switdi  haa  mounted  npa  I 
a  square  block  of  inaulatitig  material  wUdi  it  WOMh 
pivoted  to  the  spindle.  This  block  i«  held  li^ 
clamped  between  two  parallel  apiinn  asooni  s 
'    ■         ■-         '-' 'Jiebaae.    Wta 


0  posts  carried  upon  the  b 


the  handle  o(  the  switch  ia  turned,  s  pin  Ih 
the  centre  of  the  spindle  engages  with  a  am 
the  loosely -mounted  block,  and   the  qniai. 
fcrced  outward,  allowing  the  block  to  tuni  blltl 
ttem.     When  turned  a  quarter  of  a  reTDlatkaJI 
contacts  are  euddenly  made  or  broken,  li  tfca  H 
may   be,   by   the   snap  motion  produced  ^  m 
pressure  of  the  aprings  against  the    lida  nj 
blocks  and  by  the  slight  freedom  ot  n 
the  block  has  upon  the  spindle.    Theas  _ 

mode  with  porcelain  bases,  are  siniple,  >t™(  V 
reliable,  and  very  efHdQut.  They  are  mode  MM 
either  with  concealed  or  cleated  work,  and  iat^T 
cities  ranging  from  ID  to  100  amperes  anditl^ 
eirigle-  and  double-pole  types. 


EODUAN'S  COMBIHATION I 
SWITCH. 

THE  combination  electrical  switch  si 
accompanying  illustrations  has  beta  0*9 
bT  Lieut.  S.  Itodman,  jun.,  U.S.A.,  and  hm 
d^Mcribed  by  him  in  the  New  York  EUtlruaf  W" 
He  calls  it  a  oontinnous  combination  _n  '"' 
uroceeda  to  say  that,  as  it  poseessea  certain 
latics  different  from  other  awitehea,  I  aba 
into  a  little  preliminary  detail  ir  ' '~ 
clear  its  functions  and  working 
Fig.  1,  let  A  ropreeent  a  strip  ot 
fr",  1/ ',  and  i  '  metallic  spriiiga,  > 
when  A  ia  moved  up  or  down  m  th 
arrow,  it  will  successively  touch  th< 
b  to  i"",  until  it  reaches  a  position  indloaW  ■ 
dotted  line  inclosing  A',  wben  it  will  li»ck4i 
of  the  springs,  i,  b',  i",  >'"',  and&".  NovsllMM 
strip  now  to  the  position  indicated  h;  tti  JR 
lines  inclosing  A",  and  it  will  be  seso  !>■■] 
slide  past  the  metallic  springs  in  the  same 
it  moved  on  to  them.  So.  taking  the  a 
detail,  we  have  the  metallic  atrip  fi~*  *" 


.'-yrt'v 
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then  0",  J",  and  1^'" ;  than  4"  t 
id  findlv  sliding  put  all  of  them, 
ig.  2.  let  C  r^rasent  ftnother  strip 

■?B  C  in  the  directiou  of  the  arrow  to 
ed  by  the  dotted  lines  inclofiing  C 
ill  be  seen  that  it  will  ■ncceuiTBtr 
lie  apring)  from  A  to  J"",  and  will 


j; 


■<]; 


in  eiiictly  the  reveree  order  from 
;  ttiiB  BecQDd  example  in  detail  we 
::  strip  C  first  tonching  the  spriAg  b  ; 
hen  *,  ft',  and  i" ,-  then  b,  Ir,  b'  and 
',  i'and  A";  then  A,  A",  A'and^"/ 
;  then  b  and  b' ;  then  b,  and  ftuallj' 

went  shapes  to  the  nielaJlic  piece 
lud  oH  the  springe,  other  dilTercnt 
■uld  bo  brought  about;  but  the 
■BBS    (riven    will    show   that    for 

Inet  between  the  motallio  piece  and 
Iting  the  more  general  caas,  and 
it  the  number  of  metallic  aprings, 
t  combinations  of  contact  between 
9  will  be  repieaented  b;  the  general 

•aa  to  show  how  such  an  amoge- 
fsctibed  will  apply  as  aii  electrical 
tfer  to  Fig.  3,  which  repiesenta  a 


n  of   the  switch  will  be 


axis  11  first 

like  A,  Fig.  1,  or  C,  Fi^.  1,  is  then  cut  ont  bd.^ 
wrapped  ajonnd  the  ejlinder,  the  sides  V  W  and 
XY  of  A,  and  the  point  V  and  the  side  XT  of  C, 
coinciding  with  the  two  opposite  circnlar  edges  of 
the  cjUuder,  thus  forming  a  helical  plate.  Th( 
plate  is  secured  to  the  cylmder  bj  metallio  ecrowt 
which  project  through  to  a  i^d  contact  with  the 
axis.  The  lattet  revolves  in  a  metal  bed  or  bush. 
"  '  "  !ld  firmly  by  the  cajM.  The  whole 
I  set  in  a  box  of  peculiar  constniction, 


as  ehown  in  Fig.    4.      The  metallic   tprinm    are 

Lttaehed    to  tbe    bottom    of    the    box,   and  press 

firmly  against  the  cjliuder.      On  the  under  side  of 

"""  box  are  binding  posts,  one  to  each  metallic 

ng.      The  terminal   of  the  djnsmo   is  led  in 

lugh  the  bottom  ol  the  box  and  screwed  to  the 

melalUc  strip  shown  on  the  right  side  of  the  box. 

"'his  strip  is  maiataineil  in  met^c  connection  with 

19  helicid  plate  on  the  surface  of  the  cylinder  by 

eans  of  the  metallic  bushing,   axis,   and  screws 

innecting  the  helical  plate  with  tlie  metallic  axis. 

he  screw  seen  ac  the  t/>p  of  the  box  is  intended  to 

taateu  the  whole  arrangement  to  tbe  wall.     It  will 

seen  that  the  Ikii  can  be  readily  dosed  anil 


that  by  taking  off  the 
f^lindec  tbe  latter  may  1 
by  rendered  iaopei 
af  the  wires  will 
danger.  I  thinli,  at 
that  the  whole  apparati 


t  from  the  wall;  also 
oved  and  the  soitch 


many  diflerent  functions  ii 
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□le  of  wliicb  is  connected  to 
d  the  other  to  one  terminal  of  c 
B  lamps,  the  other  terminal  of 

connected  to  ons  of  the  metallic 
M  in  Fig.  1.     Now,  suppose  A  to 

direction  of  the  arrow-head,  and 
a  /.,  lamp  C  will  bum  ;  then,  frot 
id  4',  lamps  C  and  C  ,  then,  froi 

and  4  ,  lamps  C,  C  and  C,  ands. 

moved  past  the  spriogi,  and  no 
g.     By  tdis  arrangfm     "    " 
.  1,  iJ,  2,  and  1  lamps 
re  hare  varied  the  inteuaity 

and  contiuaouslv.      The  ei 
MQtinuous   gradation    of    light'  ie 


>leat  CI 


Man 


•ilaot 

i  matallio  springs  chosen  in  I 
ut  it  can  readily  be  seen  that  by 
iMot  the  metaUic  strip  A,  Fig.'l, 
almost  any  number  of  metallic 
ccommodaled,  and  also  a  greater 
sits    controlled    cuntiuuously   and 


Duad  motor  on  electric  cars, 
out  from  the  main  dynamo 
tm  motor  coils  succeesivety, 

ng  ttia  difliculty  and  strain 
a  heavily -loaded  car  from  a 
!uiug  the  number  of  bumt- 
e  use  of  such  a  mechanism 
-ssnry,  but  thu  increments  of 
succsasively    by    a  simple 

.anism  above  described  into 


TnEHK  is  really  but  one  place  in  tbo  world  where 
violini  are  made  eitensivety.  That  place  is  Mark- 
nenidrcheu,  with  its  surrounding  villages.  There 
arc  altogether  about  15,000  people  living  there  who 
do  nothuig  else  but  make  violins.  The  iniiabitantB, 
from  the  little  urchin  to  the  old  grey-headed  mac, 
tbe  small  girl  and  the  old  grandmother,  all  are 
engaged  in  making  some  part  of  a  fiddle. 

Stsrlllaed  Milk. -So-called  "sterilised  milk" 
by  no  means  always  detervea  its  name,  in  some  cases 
being  much  fuller  of  germs  than  ordinary  unboiled 
milk  fresh  from  the  cow.  Hera  Koblmann  of 
Leipsic,  on  subjecting  two  specimens  of  milk  sold 

really  was  so,  no  germs  being  discoverable ;  wU 
tbe  otber  specimen  contained  35U,O0O  germs  pL. 
cubic  centimetre.  For  the  purpose  of  comparison 
other  examinations  were  made,  and  it  was  found 
tbat  a  sample  of  fresh  mdk  bought  iu  tbe  street 
Ooutaiued  about  130,000  ^'etms  per  cabic  centim^tie 
— that  is  to  say,  less  than  half  the  number  of  the 
second  sample  of  so-called  sterilised  milk.  Milk 
boiled  in  the  kitchen  contained  LiS  germs  per  cubic 

from  the  '  Eofbrunneu  12,000.'  Har  Kohlmann 
suggests  that  the  failure  of  whatever  process 
was  tued  to  sterilise  tbe  milk  may  have  been 
due  either  to  water  haviog  been  miied  with  the  milk 
before  the  jjrocess  was  commenced,  or  perhaps  to 
long  a  time  baviiig  been  allowed  to  elapse  bs- 
len  milking  and  sterilisiug.  This  last  point 
...coisea  a  very  groat  effect,  as  is  shown  by 
Preudeureich'a  observations.  He  found  that  milk 
which  when  received  contained  only  9,U^0  germs  to 
tbe  cubic  centimclie,  atter  beiug  kept  tot  three 
hours  at  CD'  Fahr.  contained  111,00(1;  alter  six 
houra,  250,00(1;  and  after  twenty-four  houia  no 
leas  than  6,700,000.  It  would  therefore  appear  that 
3ur  knowledge  of  the  couditioiu  under  which  milk 
may  be  really  sterilised  is  at  present  aomewhat  in- 
suttldent,  and  that  reports  of  the  resulta  of  the 
feodingof  infants  with  milk  whicl 


erilifle. 


redwitha^oddKil 
«  Bi.i.-i;iiiiBi.s  ..f  tl.e  ruilk  h.iVB 
.niiiiL-J  by  a  cumpeLcnt  person. — 


SCIENTIFIC_S0CIETIE3. 

THE   BRITISH    ASTaONOinCAL 
ASSOCIATION- 

THIS  Association  held  its  first  general  meeting 
on  Friday,  the  ^Uh  inst,,  in  the  HaUof  tha 
Society  of  Arts,  Jabri-street,  Adelpbi. 

Mr.  W.  H.  Maw,  F.K.A.S.,  temporary  treuurer, 
occupied  the  chair  at  the  outset  of  the  procsediDga, 
and  called  upon  Mr.  E.  Walter  Maunder,  F.R.A.S. 
(to  whom,  with  his  brother,  they  were  much 
indebted  for  the  work  thej  had  done  in  the  forma- 
tion of  the  Association],  to  read  the  report  of  the 
Provisional  Committee. 

Mr.  Maunder  read  tha  report,  and  stated  that 
the  Association  consisted  of  2S3  mambela.  About 
£lu  had  been  incurred  in  initial  expenses,  and 
there  was  a  balance  in  hand  of  £183. 

The  report  was  nuanimously  adopted. 

Mr.  Edwin  Uunlcin.  F.R.S.,  submitted  the  report 
of  the  acrutinoers  of  the  ballot  for  the  CoancQ, 
showingthat  the  following  bed  beon  duly  elected: — 
Hias  Agnes  M.  Clerko,  Arthur  Cottam,  F.S.A.S. : 
P.  F.  Duke,  F.RA.S. ;  A.  M.  W.  Dawning,  M.A., 
P.E,A.B. :  Edwin  Dunkin,  F.R.S.,  F.R.A.S. ;  X.  B. 
Oroen,  P.E.A.S.,  Sir  Howard  Grubb,  F.B.S., 
M.I.C,E.I.,  F.R.A.3.;W.Hnijgina"LL.D.,  D.C.L., 
F.R.3. ;  Mrs.  Huggins,  Wm.  B.  Hutchinaon, 
F.R.A.S, ;  H-  lupill,  F.R.A.S.  ;  S.  T.  Kleia, 
F.L.S.,  F.R.A.S.  ;  E.  Walter  Uannder,  F.R.A.S.  ; 
W.  H.  Maw,  F.R,A.8. ;  W.  H.  S.  Monok,  M.A., 
F.R.A.S.:  Capt.  W.  Noble,  F.R.A.S.;  Isaac  Roberta, 
F.B.S.,  F.H.A.S, :  the  Earl  of  Kosse,  B.A.,  LL.D., 
F.R.S. ;  Herbert  Sadler,  F.R.A.S. ;  O.  M.Seahroke, 
F.R.A.S. ;  W.  U.  Wesley,  A.  Stanley  Willianu, 

Mr.  W.  H.  Wesley  next  prosented  the  report  of 
the  election  of  the  oflicera  ot  the  Association  by  tbe 
"onnoil:-Uapt.  W.  Noble,  F.R.A.S.,  was  elected 
resident  ;  ISx.  A.  M.  W.  Downing,  M.A., 
'.e.A.S. :  Mr.  W.  Hugsins,  LL  D.,  D.C.L., 
'.K.S. ;  Mr.  Isaac  Roberts,  F.E.S.,  and  the  Eari  of 
Itoaee,  fi.A.,  LL.D.,  F.Il.S.,  viae-praBidentB;~Mt. 
W.  H.  Maw,  F.R.A.S.,  treasuicr:  Mr.  Arthar 
Cottam,  F.R.A.S..  and  Mr.  P.  F.  Duke,  F.R.A.S., 
secretaries ;  and  Mr.  E.  Walter  Maunder,  F.R.A.S., 

The  President,  in  taking  tbe  diaii,  thanked  the 
embers  very  sincerely  lor    the  honour  they  hod 
:>no  bim  in  electing  him  the  first  president  ot  the 
Bsotiation.  which  he  hoped,  and  believed,  would 
leave  its  mark  upon    British   astrouomy,  and  do 
yeoman  service  for  English  icience.     He  could  only 
—  'hat  he  would  oudeavour  to  deserve  tbe  oon- 
ce  thoy  had  plac^  in  him, 
e  meeting  then  confirmed  the  appointment  ot 
jUowing  directors  of  sections,  who  had  kindlv 
intod    to    serve :-Mr.    D.    Booth,   Meteoric; 
Brown,  Solar;  Mr.  T.  G.    Elgor,  F.R.A.S., 
t;  the  Rev.  T.   £.  Uspjn,  B.A^  F.R.A.S., 
Spectroscopic  and  Photographic;  Mr.  W.S.Franlca, 
F.R.A.S.,     Coloured     htara ;     Mr.     J.    E.    Oote, 
M.B.I.A-,  F.R.A.S.,  Variable   Stars;   Mr.  K.  J. 
Tarrant.  F.R.A.S.,    Double  .Stara ;   and   the  Rev. 
"7.  R.  Waugb,  F.R.A.,S.,  Jupitir. 
Proceeding  to  discuss  tbe  dralt  copy  of  the  rules, 
Mr.  Wesley  said  the  proposed  title  of  the  society, 
The  British  AstrouomiciU   Society,"   had  bean 
•elected  by  tbe  proviaioual  committee  ;  but  as  it  hod 
not  come  before  the  society  itself,  be  thouslit  it  bia 
iaXy  to  express  a  isv;  obi<»;tians  which  he  felt,  and 
nhich  be  bad  already  mentioned  to  the  committee. 
In  the  tirst  place,  he  thought  the  name  waa  a  some- 
what pretentious  one;  but  his  principal  objection 
was  that  it  bore  too  close  a  resemblance  to  tha 
name    ot    the    Koyal    Astronomical    Society.     He 
woiild  not  go  so  faros  to  ajwak  ot  it  as  a  oolonrable 
imitation,  but  he  thought  it  presented  a  very  close 
resemblance,    and    it    evidently  covered  the  same 
ground.     He  had  heard    tbe  Royal  Aatronomical 

Society  called  the  J'-'    *  ' '-'  "--'' 

foreigners  to  indicai 

arise  from  the  fact  tbat  people,  in  speaking  ot  tbeae 

societies,  were  apt  to  attbreviale  tlie  names.  For 
instance,  tbe  Royal  Astrimomical  Society  was  most 
frequently  abbreviated  by  people  simply  calling  it 
the  Astronomical  Society,  lie  twlieved  the  name 
Briti^  A-itronomicai  Society  would  inevitably  be 
abbreviated  in  the  same  manner,  ea  that  great  coi 


le  society. 

Dr.  Huggma,  F.R.S.,  said  that,  although  ha  A\A 
)l  quite  agree  with  the  reasons  given  by  t^n 
over  of  the  resolution,  yet  he  agreed  with  his 
concluaioD.  He  scarcely  thought  that  tha  title 
"  Society  "  was  too  pretentious  for  a  body  which 
already  numbered  nearly  ^UO  members,  and  he 
hoped  tbe  idea  on  the  part  ot  any  member  ot  the 
society  adopting  tha'  '         >  ■    ■    - 

■'--    -'  "-]   K-^yn! 


a  colourable  in 


...  .ew  that  aiuotigst  many 

iilloiva  of  iliB   UojbI  Aatronomioal  S'lciety  there 
-us  a  prejudice  to  the  name,  and  that  it  would 
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remove  friction,  and  be  more  pleasant  all  round  if 
they  saw  their  way  to  adopt  the  name  "Associa- 
tion.** It  appearea  to  him  that  the  word  **  associa- 
tion "  was  quite  as  honourable,  and,  indeed,  as 
pretentious  as  '*  society."  He  begged,  therefore, 
to  second  the  motion. 

Mr.  Dunkin  supported  the  proposition,  remark- 
ing that  as  a  veir  old  member  of  the  Royal  Astro- 
nomical Society  he  would  like  to  have  this  society 
totally  distinct  in  name.  As  an  illustration  of  the 
confosiou  that  might  arise  if  they  adopted  the 
proposed  title  of  "The  British  Astronomical 
Socieb^,*'  he  stated  that  in  the  list  of  meetings  that 
day  the  Times  had  got  the  Royal  Astronomical 
Society. 

The  Chairman  said  that  many  titles  were  collo- 
quially abbreviated,  and  they  stood  a  chance  of 
being  accused  of  trying  to  be  mistaken  for  the  older 
Bociety.  He  was  inclined  to  believe  that  the  word 
"  British  **  would  colloquially  be  dropped  in  the 
British  Astronomical  Society  as  "  Royal  **  was 
dropped  in  the  Royal  Astronomical  Society,  and 
in  inai  way  ttiey  would  have  two  Asbronomical 
Sodeties. 

^  It  was  agreed  by  a  large  majority  to  adopt  the 
title  of  "The  British  Astronomical  Association.'* 

The  objects  of  the  Association  are  : — "  The 
association  of  observers,  especially  the  possessors  of 
small  telescopes,  for  mutual  help,  and  their  organi- 
sation in  the  work  of  astronomical  observation. 
The  circulation  of  current  astronomical  information. 
The  encouragement  of  a  popular  interest  in  astro- 
nomy.** 

Ladies  are  eligible  for  election  as  members,  and 
they  are  not  to  be  debarred  from  exercising  any 
right  or  privilege  of  the  Association,  or  from  filling 
any  office  to  which  they  may  be  elected. 

The  President  said  he  was  young  enough  to  hope 
that  he  might  live  to  see  a  lady  occupying  the  office 
to  which  he  had  the  honour  of  being  elected  that 
day. 

It  was  referred  to  a  committee,  consisting  of  the 
hon.  secretaries  and  the  treasurer,  to  procure,  if 
possible,  the  use  of  a  meeting  place  on  the  last 
Thursday  of  each  month  during  the  session  for  the 
ordinary  meetings  of  the  Association,  which  were 
fixed  to  take  place  at  5  p.m. 

The  meeting  also  agreed  that  the  annual  general 
meeting  of  the  Association  should  take  place  in  the 
month  of  June  in  each  year,  for  the  purpose  of 
receiving  and  adoptirg  ue  balance-sheet  and  re- 
port of  the  Council,  and  for  the  election  of  the 
"Council,  &c. 

Mr.^  Dunkin  proposed  that  the  thanks  of  the 
Association  be  given  to  the  Provisional  Committee 
for  the  care  and  attention  which  they  had  shown 
in  the  preliminary  work  of  the  Association.  The 
fact  that  they  had  already  nearly  300  members  at 
the  first  meeong  of  the  Association,  made  one  feel 
almost  astounded  to  think  that  the  science  in  which 
he  had  spent  all  his  life  should  be  so  well  supported 
as  he  had  seen  it  that  day. 

Mr.  Bayly  seconded  the  resolution. 

The  Chairman  said  those  behind  the  scenes  knew 
how  well  earned  that  vote  of  thanks  was.  As  far 
as  Mr.  Maunder  was  concerned,  the  Association 
would  owe  him  a  perennial  debt  of  gratitude. 

Tlie  resolution  was  cordially  adopted. 

Similar  compliments  were  paid  to  the  scrutineers 
of  the  ballot  for  the  Council,  to  the  editors  of 
London  and  provincial  newspapers  who  had  given 
prominence  to  the  formation  of  the  Association,  and 
to  the  chairman  for  presiding. 

The  President,  in  reply,  said  he  had  devoted  his 
whok  life  and  a  good  deal  of  his  fortune  to  the 
pursuit  of  science,  and  astronomy  had  been  his 
favourite  study  from  his  boyhood.  Any  sh'ght 
service  he  could  render  would  be  more  than  amply 
repaid  if  he  found  that  during  the  time  he  was 
allowed  to  occupy  the  chair  the  Association  pros- 
pered, and  promoted  astronomy  in  England. 

The  proceedings  then  terminated. 

ROYAL  MICROSCOPICAL  SOCIETY. 

THE  first  meeting  of  the  session  was  held  on  the 
15th  inst.,  at  20,  Hanover-square,  W.,  Dr. 
C.  T.  Hudson,  F.R.S.,  President,  in  the  chair. 

Attention  was  called  to  a  donation  of  special  im- 
portance, consisting  of  200  slides  of  Marine  Bryozoa, 
from  Miss  E.  C.  Jelly,  who  had  recently  published 
a  catalogue  of  Bryozoa 

A  work  on  photo-micrography,  in  German,  by 
G.  Marktanner-Tumeretscher,  by  whom  it  was 
presented  to  the  Society,  was  referred  to  by  Mr.  J. 
Mayall,  jun.,  who  said  the  author  had  dealt  some- 
what fully  with  descriptions  of  the  various  forms 
of  heliostats,  commencing  with  ihnt  designed  by 
Meyerstein.  This  heliostat  was,  he  thought,  one  of 
the  simplest  and  least  expensive  in  commerce,  and 
he  exhibited  one  and  explained  its  construction. 
The  modification  required  in  the  construction  in 
order  to  meet  Mr.  Comber's  suggestion,  contained 
in  his  paper  on  a  new  heliostat  published  in  the 

ugust  number  of  the  Jourml  of  the  Society,  was 
to  ffubstitute  for  the  existing  mirror — which  ^^^ 
simply  of  glass  silvered  at  the  back,  and  coTx^equefiiXj 

Sve  two  reflections— a  more  perfect  reflecting  jur- 
w.    Mr.  Comber  reoonmiended  a  plane  n^^i;  oi 


speculum  metal ;  but  as  such  mirrors  were  difficult 
to  obtain  and  costly,  and,  moreover,  required  great 
care  in  handling,  it  had  occurred  to  him  that 
possibly  a  ri^ht- angled  prism  of  white  glass  might 
be  applied  with  advanta^.  Such  a  prism  might  be 
freely  handled,  and  the  mtemal  reflection  from  the 
hypothenusalfaoe  would  be  extremely  brightand  free 
from  colour.  Another  such  prism  might  replace  Mr. 
Comber*8  fixed  soeculum  mirror  for  deflecting  the 
lij^ht  ^m  the  heliostat  mirror  into  the  axis  of  the 
microscope,  supposed  to  be  horizontal.  Probably 
the  most  efficient  way  of  dealing  with  the  mattcor 
practically  would  be  to  brine  it  to  the  notice  of  the 
mechanician  who  supplied  Meyerstein*s  heliostat, 
which  he  (Mr.  May  all)  would  endeavour  to  do. 

Mr.  Mayall  also  directed  attention  to  the 
donation  of'  12  photo-micrographs  by  Dr.  Giorgio 
Roster,  of  Florence,  some  of  which  appeared  to 
him  excellent  specimens  of  work  produced  with 
Zeiffl*s  apochromatic  objectives,  using  sunlight 
with  an  achromatic  condenser  in  the  axis.  The 
inspection  of  these  photographs  reminded  him 
that  in  discussing  the  production  of  such  work 
recently  with  Mr.  Comber,  they  wero  agreed 
upon  the  advantage  of  using  sunlight,  as  compared 
witti  the  oxy-hydrogen  lamp,  in  the  fact  that  when 
the  image  of  the  sun  was  focussed  on  the  object  by 
a  properly-constructed  achromatic  condenser,  the 
illumination  was  perfectljr  even  over  the  whole 
field  from  centra  to  margin;  but  with  the  oxy- 
hydrogen  light,  focussing  the  illuminatiou  really 
resulted  in  the  projection  upon  the  object  of  an 
image  of  the  incandescent  spark  and  its  immediate 
surroundings  in  the  lime- cylinder,  which  image 
always  consisted  of  a  brightly  luminous  point 
enciroled  by  a  more  or  less  mottled  or  cloudy 
appearance,  representing  the  adjacent  parts  of  the 
lime-cylinder  that  were  not  so  highly  luminous,  on 
which  the  gas-jet  was  not  so  active.  Doubtless, 
in  the  hands  of  a  skilled  manipulator  the  diffi- 
culties in  the  use  of  the  oxy-hyorogen  light  were 
corrected  as  far  as  practicable ;  still,  there  always 
remained  an  element  of  uncertainty  in  its  use, 
demanding  incessant  watchfulness ;  the  light  would 
vary  in  momentur  intensity,  or  would  fficker  and 
become  deoentred,  and  the  resulting  photograph 
would  embody  not  only  an  image  of  the  object,  but 
very  frequently  this  would  be  mixed  up  with 
irre^lar  mottled  appearances  which  were  in  reality 
projections  of  the  ever-varying  condition  of  the 
source  of  light — ^the  more  or  less  incandescent  parts 
of  the  lime- cylinder.  The  evenness  of  the  solar 
illumination  was  well  shown  by  Dr.  Roster's  photo- 
micrographs, though  he  thought  in  some  of  them — 
notab^  in  liiat  of  Surirella  gemma^  the  condenser 
was  not  quite  accurately  centred.  The  greyness  in 
some  of  them  was  probably  due  to  errors  in  the 
photographic  manipulations. 

Mr.  G.  F.  DowdeswelPs  note  on  *'  A  Simple  Form 
of  Warm  Stage ''  was  read,  with  the  apparatus  ex- 
hibited. It  consisted  of  a  thin,  fiat,  quadrangular 
plate  of  copper,  having  a  projection  of  about  Gin. 
at  one  of  the  front  comers ;  an  aperture  was  made 
in  the  centre  to  correm>ond  with  tne  aperture  of  the 
microscope  stage,  and  a  copper  tube  was  soldered 
across  the  surface  near  the  back  edge,  in  which  a 
clinical  thermometer  could  be  inserted.  In  use  the 
copper  plate  was  to  be  clamped  on  the  microscope 
stage,  and  a  spirit-lamp  adjusted  to  heat  the  metal 

Srojection,  and,  by  conduction,  the  preparation  on 
[le  stage. 

Prof.  C.  Stewart  inquired  if  the  copper  plate  was 
intended  to  rest  upon  the  metallic  stage  of  the 
microscope  P  If  so,  he  thought  there  was  likely  to 
be  a  considerable  l(ns  of  heat  by  conduction. 

Mr.  G.  C.  Karop  said  that  a  piece  of  flannel  or 
cloth  was  usually  placed  between  the  two.  He 
thought  the  ^^reat  fault  of  all  such  things  was  that 
no  means  existed  for  controlling  or  maintaining  the 
temperature  at  any  given  point,  so  that  when  the 
observer  was  looking  closely  at  some  object  of  great 
interest  he  was  very  apt  not  to  notice  the  rise  of 
temperature,  and  the  r^ult  was  that  it  got  so  hot 
ti^at  tiie  thermometer  would  break,  to  say  nothing 
of  what  became  of  the  object.  What  was  wanted 
was  a  self-regulating  warm  stage,  which  would 
maintain  a  given  temperature,  supplied  at  a  price 
within  the  reach  of  the  bulk  of  medical  students. 

The  President  said  he  had,  with  great  regret,  to 
record  the  deaths  of  two  honorary  Fellows  of  the 
society — Dr.  Kitchen  Parker  and  Mr.  Ralphs.  The 
former  gentleman  was  so  well  known  to  tiiem  by 
the  work  which  he  accomplished,  and  for  the  enthu- 
siasm with  which  he  entered  upon  his  researches,  as 
well  as  from  having  been  at  one  time  president  of 
their  society,  that  it  was  unnecessary  for  him  to  refer 
to  him  at  any  length  on  that  occasion.  They 
would  all  feel  that,  in  losing  him,  they  had  lost  a 
very  valuable  friend  and  fellow  worker.  Mr. 
Ralphs  was  elected  an  honorary  Fellow  of  the 
society  only  a  short  time  ago,  and,  in  fact,  died 
before  he  had  received  an  intimation  of  his  elec- 
tion. In  place  of  these  two  gentlemen,  the  council 
had  nominated  as  honorary  Fellows — Dr.  Henry 
Brady,  F.R.S.,  and  Prof.  Williamson,  F.R.S. 
These  names  would  be  suspended  during  the  month, 
and  would  be  submitted  for  election  at  the  next 
ordinary  meeting. 

Referring  to  the  explanation  he  htd  given  at  the 


June  meeting  regarding  the  new  objeetiye  of  1*6 
N.A.,  presented  to  the  society  by  the  firm  of  Gail 
Zeiss,  of  Jena,  Mr.  Mayall  said  he  must  ask  tbe 
indulgence  of  the  meetmg  to  enable  him  to  datr 
himself  from  possible  ambiguity.    In  notifyinff  the 
fact  that  at  the  first   photographic  trials  m  flie 
objective,  the  vinial  and  actinic  f od  were  found  \n 
Mr.  Nelson  and  himself  to  be  not  coinddeat,  ana 
that  when  the    objective    was  returned  to  Jena 
immediately  after.  Dr.  Czapski,  of  the  firm  of  Zeis, 
found  the  foci  were  coincident,   the  explanation 
of  the  extraordinary  divergence  on  the  point  seemed 
to  him  of  the  natur^  of  a  puzzle,  which,  for  the 
moment,  appeared  mexplicable.     He  had,  there* 
fore,  hazarded  what  he  had  imagined  would  appear 
a  mere  playful  admission  of  the  state  of  gemenl 
puzzlement  of  both  sides   by  suggesting  that  ^ 
transit  of  the  objective  from   Lonaon   to  Jena  had 
somehow  got  rid  of  the  ^^  chemical"*  focus.     That 
sentence  had  unhappily    been  construed,  both  in 
England  and  abroad,  into  a  refiection  upon  the  good 
fai&  of  Dr.  Czapski,  or  upon  Dr.  Abbe,  or  upon 
the  firm  of  Zeiss.     Whatever  blame  was  doe  to 
himself  for   the  ambiguity  of  the  expression,  he 
must   of   course   accept.    At   the   aame  time  he 
thought  the  society  would  be  interested  to  loam  that 
upon  hia  conveying  his  explanation  to  Dr.  QekoH 
and  Dr.  Abbe,  those  gentiemen  had  eccpresaed  tuor 
complete  satianustion  with  it.    The  interchaogs  el 
correspondence  on  the  subject  had  led  him  to  eoa^ 
sider   closely   the   whole   circumstances,    and  he 
believed  the  existence  of  the  "  chemical "  foonswas 
probably  due  to  a  slight  difference  in  theadJustBot 
of  the  front  lens,  the  mounting  of  which  was  pa^ 
tially  unacrewea  from  the  body  of   the  objsnve 
when  it  first  reached  his  hands,  and  whidi  hami^ 
not  have  set  exactiy  in  the  normal  position  in  which 
it  left  Jena.    On  his  suggesting  this  explanalka  of 
the  difficulty  to  Dr.  Abbe,  its  possibility  wasatontt 
admitted,  especially,  as  Dr.  Abbe  pomted  oat,  in 
view  of  tne  fact  that  with  an  objective  of  BOoh  ]tt|i 
aperture   the   colour-correction   was,  as  it  wh% 
"balanced  on  a  needle-point "  in  the  matter  of  sa 
alteration  in    the    distance    of    the   front    km 
from  the  posterior  combinations  ;  and  that  a  wj 
minute  alteration   in    that    distance,  though  |n>* 
dndng  no  perceptible  difference  in  the  visuaTimafi, 
was  quite  competent  to  lengthen  or   shorten  oe 
focus  of  the  violet  rays  to  such  an  extent  as  to 
exhibit  a  **  chemical "  focus  non-coincident  wift 
the   visual   focus  when   tested  jkhotographieaQf. 
It  appeared  that  when  the  objective  was  rstiiBHd 
to  Jena,  it  was  not  examined  optically  in  thepieeMi 
condition  in  which  it  was  received,  but  was  foA  pit 
on  the  lathe  and  all  the  lens  cells  unscrewed  sad 
separately  examined,  which  was  the  usual  oook 
adopted  when  an  objective  was  returned  for  ia> 
spection.     In  settiu^  the  objective  up  again  tte 
foreman  intrusted  with  the  task  would,  no  doobt, 
screw  the  lens  cells  together  again  exacuj  as  ilM 
were    originally   when    the   objective   was  fis 
despatched  from  Jena,  and  it  was  in  that  conditina 
when  Dr.  Czapski  tested  it  and  reported  that  ft* 
visual   and   actinic  foci    were   comoident,  iriiicb 
was  subsec^uentiy  confirmed  by  the  aeoond  photo- 
graphic trials  made  with  it  in  London.    Mr.  MavaB 
read  portions  of    the  correspondence  he  had  sal 
with  Dr.  Abbe  and  Dr.  Czapski  i^atinff  to  ttt 
aubject;  but  he  thought  tiie  matter  woura  haii^ 
require  extended  pubhcation.    The  point  <rf  luiawK 
to  the  aodety  was  to  be  informed  of  the  pioerew  <f 
the  report  of  the  committee  on  the  new  objeuUm. 
The  committee  had  not  been  able  to  meet  dnfiiC 
the  vacation,  and  he  regretted  to  have  to  sbits  Hit 
the  new  slide  forwarded  by  Dr.  Van  Henrok,  li 
June,  had  become  partially  opaque  like  tiia  SM 
originally  received  with  the  objeetiye.     Br.  Ts 
Heorck  bad  recently  found  that  the  flint  eofW- 
glass  became  injured  by  the  prolonged  eapoauie  ti 
the  great  heat  required  in  mounting  the  objeeliil 
the  dense  yellow  medium,  and  he  had  pKimiaaHn 
forward  another  slide  prepared   with  a   diffsMl 
kind  of  flint  cover-glass,  with  which  he  antk 

less  difficulty  in  securing  permanency  in  the  x 

ing.     Until    the  arrival   of   the  new    sBdiL 
committee  could   not  usefully  proceed  triB' 
examination  of  the  new  objective. 
The  President  gave  formal  notice  that  a 

r moral  meeting  would  be  held  in  the  Hhriiy  it 
p.m.  on  Wednesday,  the  22nd  inat.,  for  tbe  f^^ 
pose  of  considering  alterations  in  the  h7*la«%  \ 
terms  of  which  he  read. 

Mr.  G.  C.  Karop  exhibited  and  described 
proved  student*  s  microscope,  made,  at  his 
tion,  by  Swift  and  Son.  The  new  im 
embodied  Nelson*s  **  horse-shoe*'  stage  lor  MB* 
venience  of  readily  seeing  the  condenser,  tad  iK 
estimating  by  the  touch  uie  approximatioii  of  ftl 
focus  on  the  slide,  and  on  which  the  Ml|itf 
mechanical  stage  was  easily  applied,  togetlisr  nA 
a  centring  sub-stage  focussed  by  sliding  on  fti 
tail-piece,  the  whole  of  superior  workmanafaip  mi 
design,  and  supplied  at  a  moderate  outlay. 

Mr.  E.  M.  !N  elson  entirely  approved  of  tiie  aioi  of 
the  design  of  the  instrument.  The  gsMnl 
strengthening  of  the  bearings  throng^Kmt  Hi 
mechanism  was  an  important  element  in  a  oriw 
scope  for  the  use  of  the  students.  He  tbovgjMiM 
plan  of  focuaaing  the  condenser  by  sUdiikg  ft  en  tt 
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Ut.  r.  T.  Smith  Mid  tbftt  & 

{Aoto-mkrognphT  hitd  beai 

inrtnuiUDt ;  but  he  thought  that  for  high  powant 
■raw  rftther  mora  dalicAta  kind  of  loialBdiiutawiit 
for  UiA  ooiideiu«r  would  be  eoanti&t. 

Pro*.  J,  W.  Gtotm  oommDiiicated  *.  note  by  Mr. 
FaraTsl  C,  W»ito  "  On  i  New  Method  of  Diunon- 
"*  "~"[  Intaroellolar  ProtoplMznic  Contiiniitj." 
mBD  in  illnttratiou  was  exhibited.  He  re- 
Out  though  most  iniciro«»piaU  were 
■OBMu  to  get  rid  of  air  from  their  apedmans 
Mr.  Suffolk,  «ho  had  looked  at  thia  oca  bsfora 
loKTing  the  maating,  aaid  that  ha  had  found  its 
pnaanoa  in  K>ma  oiaea  demiable,  and  tor  this 
pupiwa,  h«TOig  prepared  bis  aaction,  ho  placed  the 
noa  Dpon  his  hand  and,  after  allowing  the  air  to 
entv,  h»  mounted  it  in  Canada  bolum.    Spedmeca 


Uaoti  batwMO  p 
jundilcal  cKTitii 

wood  dip,  and  ti  ,  r— r-r 

bottont  of  the  well*  so  made.    Some  of  the  object.^ 
WWB  axoellent  spedmens,  a  baatle  bung  partisuiarlj' 

Ite  PnKdaot  called  attention  to  some  original 
anwionof  a  naw  Botaler  by  Mr.  W.  B.  Poole, 
"rf  SoBlfa  Australia,  who  was  prwent  atlhamaet- 


Sk»  tha  one  eihi^tad  could  bv  this  procea  hi 
mnUpIiad  o^  jniiRifHin. 

Ur.  J,  D.  Aldous  ezhilat«d  some  early  forma  o 
mknaoope  slidas  made  of  box-wood,  similar  tc 
ttaow  whidk  weie  tonuaily  made  of  ixory  with  tho 
oViaoti  hatwaao  pmxa  of  talc.    In  Uioie  shown, 


.uponpaperat 


to  Trofhoiphtr. 


E>wM  exhibited  by  Mr.   _. 

*^  alao  been  found  by  Hr.  Fanous.     wiCli 

.   i\ — 1..../. —  dj  might  Bay  that  it  was 

that  it  had  baen  found  iii 

1  the  mala.    These  things 

appearing  in  diSerant  parts  oi 

I  had  been  tha  case  wiu  some 

it  had  been  f oundj  in  Australia,  it 

.. ■  be  found  in  Ixindon  bafora  long. 

Mr.  E.  H.  Nelson    exhibited    upon  the  screen  u 

MdM  <rf  31  photo- microgiapiu,  which  he  described. 

Th*  FNddsnt  fait  sura  ha  should  be  tight  in  ei- 

pMdng  to  lb.  Nelson  the  great  ^ensure  wbich  '' 


Brady's  paper.  "  On  a  New  Type  of 

"  was  taken  as  read,   as  it  waapub- 

uttad  la   the   canent   aumber  of   the   Society's 

Dr.  Uaddoi's  paper  "  On  the  Structure  of  Sper- 
■atMOa"  was  postponed  until  the  next  meeting,  in 
fmsaqneuuB  of  the  Uteneu  of  the  hour. 

Tia  Fiesident  took  the  opportunity  of  oon- 
tgnlatiiy  the  Felioits  upoo  the  improvement 
ndA  bad  taken  place   in  the  appearance  of  the 


m 


THE    LAHT£KI(    SOCIETY. 
-I  first  meeting  of  the  season  was  held 
M.HanqTar- square,  on  October  13th,  when 


lb.  Andrew  Pringla  gave   t 


«(tt*  b 


,   o  -0  tha  early  history 

mu,  yus  lecturer  proceeded  to  conadn- 

^--,- •  pMts  of  a  lantern,  taking  in  order  the 

■■01  iAs<a  he  dwelt  on  the  adrantage  of  porta^ 
HCT.diowinga  amall  iron  lantern,  which,  whilst 
■Ipable  of  domg  all  that  a  lantern  of  ordinary  con- 
tttttiiMi    would    do,   packed    with    all    its    parte 
^mfjUM  into  a  box  aquarter  the  size  of  anordmiuy 
■•;  tte  oondenser,   describing  the  various  forms 
Wka  have  been  designed  and  used  at  different 
tb«;  tha  ItuiB,  comparing  the  ordinary  " lantern 
^MBVB  "  with  portrait  and  other  typee  of  lenses ; 
>M  flu  Inminant,    describing  the  early  form  ot 
■llBlMt  M  dedgned  by  Drummond  and  Beechsy, 
■ageing  into  the  esseotiala  of  a  good  lime  jet; 
■■D  dMtwing  a  Brockie  inclined  aro-lomp  tor  use 
wtth  tiu  ittn»>*n     Ti*  ti-nn  ........  Qu  ^  discuss  the 

n  from  an  edu- 
c  point,  and  showed  seTeial 
ireen  with  a  projection  mioro- 
MDp*.  &0.  The  eareeu  niied  bj  t£e  lecturer  was  a 
f^UI*  ona  designed  by  himself,  wiUi  a  view  ot 
U^  IMde  as  handy  as  passible  for  travelling. 
Jl^Wpt  other  things,  ifr.  Pringle  showed  a 
■■Hnflc  laaiual,  designed  for  showing  diagrams, 
«.,aalheiciaenberorea  class,  and  a  projection 
HniMOpe  of  a  most  simple  construction,  designed 
jy  Maiajf.  Several  pieces  of  lantern  apparatus 
>m  eshibited,  ammgst  them  being  a  lantern  con- 
ibBctad  by  Mr.  J.  H.  Steward  for  using  an 
■Mudeseent  lamp  ot  lOOc.p. 


>M  and  advantages  of  the 
Mliaaal  and  scientific  point 


Ta>  French  Minister  of  Marine  has  ordered  the 
0,  ot  a  submarine  vessel  which  will  be 
Ji  any  hitherto  attempted  in  any  country. 
il  ja  to  ba  called  the  SiicHe.    Its  length  ' 
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his  own  work  in  rilH&RB  il  no  longer  any  doubt  ai  to  ttic 
X  identity  of  Barnard's  comet  [d  1890)  with 
D'Arrast's  periodical  comet,  discovered  fint  in 
ISSl,  and  observations  made  at  dtfferaat  place.i 
point  to  the  assumption  that  perihelion  diil 
not  occur  until  Sept.  !6.  Observations  made  at 
StiasbuTg,  moreover,  show  that  Barnard's  comet 
must  be  that  ol  B' Arrest. 

The  committee  which  hB«  in  chtirge  the  photo- 
gnphic  chart  of  the  sky  ii  to  meet  at  Paris  on 
Ifarch  31  next  year,  when  the  last  details  as  to 
the  method  in  which  the  work  is  to  be  done  will 
be  settled,  and  the  international  scheme  will  bL< 
commenced  as  soon  as  possible  afterwards. 

A  good  photograph  of  the  Iting  Nebula  in 
Lyra  has  Seen  obtained  by  MM.  Tripled  anil 
luimbaud,  of  the  Algiers  Observatory,  and  :i 
positive  copy  from  the  negative  enlarged  sixty  - 
roar  times  has  been  presented  to  the  Paria '  London 
Academy  of  Sciences.  Admiral  Moachcz  has 
some  comments  on  the  subject  in  the  Cwop/ci 
Sendat,  in  the  course  of  which  he  says  that  the 
ring  is  filled  with  matter  difficult  to  see ;  but  tha 
aiistence  of  wbich  is  demonstrated  by  the  photo- 
graphic plato  in  a  sense.  The  central  neliulou!) 
star  attains  an  intensity  in  the  "  proof  "  abou  l 
eyaal  to  that  of  the  feeblest  maximum  of  thr 
ring.  M.  Buillaud  has  obtained  a  pbotogrsph  of 
the  re^on  of  the  nebula  from  Toulouse  Obeer- 
vatory,  which  exhibits  more  than  4,000  naked. 
eye  stars  (photogrsphii:)  in  an  area  of  three 
si^uare  degrees.     The  "exposure"  amounted  to 

The  death  is  announced  of  the  Bar.  Dr.  Joseph 

.  Galbraith,  for  more  than  half  a  century 
connected  with  Dublin  University,  where  he 
graduated  so  long  ago  aa  1S40.  Distingnishing 
himself  as  a  mathematician,  he  was  soon  elected 
Co  a  Fellowship,  and  in  1851  ha  was  chosen, 
along  with  Dr.  Haughton,  Erasmus  Smit>i 
I'roieasor  ot  Experimental  Philosophy,  and  in 
conjunction  with  Dr.  Haughton  published  eevera  1 
manuals.  He  was  itegiatrar  of  the  University, 
or,  as  some  call  it.  Trinity  College,  Dublin. 

Mr.  Edward  Chambeni Nicholson,  F.C.S.,  who 

lied  last  week,  aged  63,  was  a  practical  chemist, 

to  whose  remorkikble  talent  in  developing  intu 

juccessful     manufacturing     processes    intricate! 

methods  applied  originally  by   the  scientific  in- 

restigutar  to  the  preparution  of  new,  rare  nro- 

jucts,  thia  country  owes,  in  ^'ery  large 

(he  high  position  which  it  held  in  the  industrial 

world  in  tha  early  days  ot  the  coal-tar  colour 

nduatry-     One  of  the  first  students  at  the  RoyiJ 

College  of  Chemistry  in  184'3,  Mr.  Nicholson 

delected,  togettier  with   hia   fellow  student 

fVederick  Abel,  by  the  eminent  founder  of  that 

.ichool,  Prof,  von  Kofmann,  to  assist  him  in  tht 

pursuit   of    his    earlier   brilliant   researches  in 

organic  chemistry.     After  a  few  years,  Nichol' 

son  became  associated  with  the  conduct  of  a  small 

idiemical  manufacturing  business,  which  epeedily 

developed  and  acquired,   through   his  work,  a 

very  high  reputntion  for  the  production  of  rare 

^hemictil  compounds  upon  a  mannfJ4cturing  scale- 
Directly  after  the  foundation  of  the  coal-tar 
i.olour  industry  had  been  laid  by  the  researches  of 

llofmann  and  the  brilliant  diacoveries  ot   Dr. 

I'erkin,  Mr.  Nicholson  produced,  upon  a  large 
-•cale  and  of  a  high  degree  of  purity,  csrtom 
tinctorial  tar  derivatives,  which  speedily  acquired 
great  importance. 

At  the  annual  meeting  of  the  London  Mathe- 
matical Society,  which  will  be  held  en.Xov.  13 
iieit,  the  following  changes  in  the  Council  will 
Ije  proposed  : — I'rof.  Greenhill,  to  be  president; 
Dr.  Larmor,  Major  Macmahon,  K.A.,  and  Mr. 
.).  J.  Walker,  to  be  vice -presidents  ;  Dr.  Hirst 
iiad  Meaars.  Lachlan  and  Love,  to  bo  new  mem- 
liers  in  snccesaion  to  Profs.  Bumside  and  Cayley 
Liad  Sir  James  Cockle,  who  retire.  The  subject 
ol  the  address  by  the  retiring  president,  Mr. 
J.  J.  Walker,  is  "  The  Influence  of  Applied  on 
tbe  Progtesa  of  Pure  Mathematics."  Mr.  Walker     rWaBani 

%'ill  also  present  the   De  Morgan  Medal  (which 

«ae  awardud  by  the  Council  in  June  last)  to  Lord 
llayleigh,  Sec-  U.S.,  for  his  writinga  on  matbe- 
uLaticol  physics. 

The  Council  of  the  Institutioa  of  Civil 
I^ngineers   invite    original    communications    on 

.bjects  set  out  in  a  list  they   iiave    prepared,  _   _    _  

hich  can  be  obtained  by  anyone.  To  approved  I  \\f,  reaaon  is  obvious— mEui  is  not  only  the 
pipers  they  will  award  premiums,  and  will  give  .  iirogular  and  the  must  inCempemte,  but  the 
I  more  than  one  if  there  are  several  papers  »n  the    laborious  and  hard  worked  of  all  the  Bli">wh 


same  subject  deserving  ot  such  recognition.  In 
adjudicating  no  distinction  will  be-n^e  between 
outsiders  or  members,  between  natives  or 
foreignerg,  except  in  the  case  of  the  Miller  and 
Howard  bequests,  the  terms  of  which  are  strictly 
defined  by  the  donors.  The  address  is  25,  Great 
George-street,  S.W. 

The  trustees  of  the  estate  of  Dr.  Henry  Muir- 
head,  of  Lanarkshire,  hope  to  be  able  shortly  to 
announce  the  arrangements  they  propose  to 
make.  The  estate  is  supposed  to  lie  of  the  valae 
of  £30,000,  when  certain  truata  are  satisfied,  and 
it  was  directed  to  be  used  in  thn  establishment 
and  maintenance  ot  Muirhead  College  for  the 
education  of  women  in  medical  and  biological 
science,  and  instruction  which  would  fit  them  to 
become  medical  practitioners,  dentists,  elec- 
tricians, chemists,  La. 

The  institution  known  na  the  Normal  School  of 

Science  and  Koysl  School  of  Alines  is  in  foture 

be    called   the    Royal    College   of    Science, 


Recently  at  a  meeting  of  the  P.iriB  Academy  of 
Sciences,  a  paper  by  M.  Schutzenberger  was  read, 
describing  a  method  of  making  a  eulphocarbide 
of  platinum.  Dry  nitrogen  charged  with 
bisulphide  of  cartion  is  passed  over  spongy 
platinum  contained  in  a,  tube,  heated  to  400'  C., 
when  the  bisulphide  of  carbon  is  completely 
absorbed,  and  the  platinum  is  converted  into  a 
finely-divided  black  powder,  very  dense  and 
homogenoouB.  It  is  unaJfucted  by  anything 
eicmit  aqua  regie,  and  even  that  has  Ottlo  action, 
but  heated  to  radness  in  dry  oxygen  the  powder 
hums,  when  the  carbon  and  sulphur  ore  driven 
off  and  pure  platium  ia  left. 

The  Lancet,  in  an  "annotation"  on  the  Rail- 
way Brakes  return,  says:— "The  residuum  of 
four  per  cent,  ot  unfurnished  stock  should  shortly 
disappear  from  the  return,  and  wo  hope  that  the 
samoindustry  which  bos  been  manifested  in  recent 
years  in  replating  imperfect  forms  of  brake  will 
continue  to  be  exhibited  by  the  railway  com- 
panies. In  that  case  a  very  few  years  hence  will 
see  the  transformation  complete,  and  every  rail- 
way passenger  in  the  British  Isles  enjoying  the 
valuable  guaruntoe  of  security  which  an  auto- 
matic ana  continuously  acting  brake  can  alone 
afford."  We  do  not  want  a  "continuously 
acting"  brake,  but  a  brake  that  the  driver  can 
make  sure  of  finding  efficient  when  he  does  want 
it.  Let  us  hope  the  ' '  few  years  hence ' '  will  see 
the  work  complete. 

It  is  stated  that  carbonic  acid  'or  rather  car- 
bonic anhydride)  ia  now  employed  as  the 
refrigerating  agent  in  vessels  engaged  in  the 
frozen-meat  trade.  Brine  is  cooled  by  the  ex- 
panding gas,  and  is  circulated  through  pipes- 
The  steamer,  Highland  Chtrf,  which  is  fllted  in 
ihis  way  by  Messra.  J.  and  E.  Hall,  of  Dartford, 
lias  recently  arrived  in  the  Liverpool  Docks  from 
the  Hiver  Plate  with  a  cargo  of  39,000  carcases 
ot  mutton,  all  in  splendid  condition,  and  it  is 
.'^ted  that  the  cojl  consumption  for  working 
■'  i[riger»ting  machinery  amounted  to  one- 
vrould  have  beon  under  the  old 


llfth  of  what  il 


A  Novel  Farcuaaor .— Dr.  KiLbiet 
lias  invented  a  novel  percussor  in 
tuning-fork  with  a  cyliudricil  stem 
lietween  the  finger  and  thumb,  ai 
with  rounded  free  extremities  for  st 
face  of  the  body.  He  claims  for  t 
that  it  distinguishes  smaller  areas  from  0] 
than  the  ordinary  method  of  mediate  p 
lo.  He  his  mapped  out  by  its  means  tha  va^ing 
novaments  of  the  apices  of  the  lunga.  and  behevaa 
bat  he  has  shown  that  the  boundaries  ot  cardiac 
lulnesa  aa  usually  given  reqiiire  to  be  somewliat 
noii&ai.—La>i.r,l. 

Duration  of  Life. — The  inferior  animals,  which 
ive,  in  general,  regular  and  tompsrato  livea,  have 
ranerally  their  proscribed  term  of  veors.  The  horse 
1V68  tweuty-flvB  years,  the  ox  fifteen  or  twenty, 
he  lion  about  twenty,  the  dog  ten  or  twelve,  the 
.iblnt  eight,  the  guiuea-pig  six  or  seven  yean. 
■  '  ■!  bear  a  simUar  nronortion  to  the 

But 


ui,  of  all  the  am 

He  ought  to  live  oue  hundred 

XI  bis  pUysiulogicsl  law,  for  Hve 

)win|r  period; 

he  cat  six  times,  andtherabUt 
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>ii  ffVHlvu  mpoHtibla  for  tiU  opintimi  ^ 
•j.  77u  EtHtor  rapvei/uUj/  rwittit  Ihul  di 
\aM  be  <(nrun  up  a,  brufy  u  poinUh) 

iJ  nnfr^fflH  Ordirt  to  bt  mitdi  fu^mbU  I 


tttKioi. 

ASOi. 

J.  PAM, 


"I would  h«Ta  < 


— MoitMi/iu'i  J 


'onfl  irrite  wfut  he  known,  u 
at  na  more )  ud  tlist  nat  in 

I  OUiez  fiubjwtfi :   For  inch  a  wmrm 

ticular  knawled^  iiml  — 


awled^  iLDd  eipentfu 


TABLES     OP     LOGABITHKS -MOTIONS 

OF   THB   NEBULffi   IN   THE   LINE  OF 

SIOHT-A    PKOLIFIG    COMET -ANQU- 

IiAB         MEASUiCEUEKT         OF       THE 

PliAlfETS— LtOHT     AND      DABKNES8 

ON      THB       BARTH  —  THE      PBOPEB 

MOTIONS  OF  THE  STABS -55  PI  SOI  UM 

— MiaS-THE      OBiaiN    OF     LTJNAB 

RATS— THB  PBODirCTION  OF  LIFE. 

[31735.]— Hkteiitiko  t 

c&n  now  deBuitely   info: 

Gluihiir  wsa  my  authorit;  foi 

with  referenco  to  Suig'e  Lagsrithmi  in  letterSlSO?, 

on  p.  80.  Ho  saja  (op.  cit.  p.  IJO) :  "Sang  1871.  Ten- 

flgtire  logariUinu  trom  1  to  1,000,  and  Besen-flgure 

loguithma  from  20,000  to  200,000,  with  lliSerences 

uid   miiltiplcB    (not    Tpropartianiil   jtiatt)    of  tho 

dilTocouoas  throngliout.       Siueo  writing  Uio  letters 

reteired  to  above,   I  have  received  a.  bookaQllsi'i 

cataJogao  from  G.  A.  VanTrigt,  otG,  SaoduTrono, 

Brussels,  in  which  I  find :  "  Niimnr  A.,  et  Muisiou 


a,  work  of  wluch  I  never  beard  befoi .  _  _  .  ... 
tioD  with  Oaiuman  lognrithmBj  I  may  make  a 
(lUtliei  qaoCatioii  from  Dr.  Glmsher,  wlio  Bpeake 
vary  highly  of  a  fine  table  by  WitLrteiti,  pubUihed 
in  1366 ;  Uld  goea  on  to  laj  :  "  Gau3aian  logarithms 
are  veiy  lueful  in  the  solution  of  triuuglos  in  such 
(otmolreas  cot.  5  .  "-±-J  tan.  (A  -  B).  Thia  ia 
obvioui  enoa|{h,  but  as  a  matter  of  fact  and  practioe 

had  written  and  poat«J  this  l«  our  Kditor  prior  to 
»eingroplj72«i3,onp.  l!il.] 

I  have  juat  Suiabod  reaung  one  of  the  moat 
important  and  iatereating  papers  on  coamical 
phyaics  that  baa  appeared  tor  a  loug  time.  It  ia  by 
that  weU-kno<m  observer,  Mr.  J.  E.  Keeler,  of  the 
Liok  ObuTTatory,  uid  is  "  Ou  the  Motions  of  tho 
Plmnetaly  Nebnln.  in  the  !iuo  of  aight."  The  r 
aarkabla  reiaarchei,  whose  reaulta  are  embodiad 
ths  eua^  before  me,  would  appear  to  have  bod 
their  origin  in  a  request  by  Dr.  Uuggitis  to  Mr, 
Keeler  that  he  woald  determine  the  position  of  the 
brightest  Hue  iu  tho  spectrum  of  the  Orion  nebula 
with  reference  to  the  low&r  edge  of  tbe  magneuum 
fluting  which  falls  iu  itaintmedialsoeighbuurhood, 
with  the  aid  of  the  3Giu.  equutoreol,  and  also  that 
the  character  of  the  nebular  lines  aboold  be  ex- 
amined. In  conducting  thii  examination  eome  lii- 
teen  or  seveuteen  nebula:  iu  various  ports  of  the 
■ky  were  observed,  with  (ho  enormously  powerful 
optical  meona  at  Mr.  Keoler'a  disposal,  and  be  soi 
bscome  aware  that  the  brightest  nebular  Hl. 
■howed  a  distinct  (but  of  ooursc  different)  displace- 
■ '    --1    each    of    the    objects    studied ;    or     '- 


It    trill    be     remembered    b^    all    interested 
the    subject  that    Dr.    Huggins    himself    road    a 
paper  before   the     Royal    Society   some   siiteec 

SITS  ago  on  the  motions  of  the  Nebuliu  towards  oi 
m  the  earth ;  arriving,  boKever,  at  a  merely 
negative  result.  It  muat,  however,  be  borne  i 
mind  that  Dr.  Hiiggina'a  allegation  was  not  (b 
Mr.  Eetder  apparently  erroneously  aupposes)  thi 
tbeNebulu.' bad  no  motionsofapijnjach  or  recession 
but  that  BDch  movements  coulcfncit  exceed,  or,  1 
fact,  equal  2i  miles  per  aecoud.  including  tb 
earth's  inotioii  at  the  time,  the  dispersivo  poner 
employed  by  Dr.  Huggina  not  admitting  of  the 
determination  of  any  diaplacsmeut  referable  ' 
less  Telocity  than  this.    It  ia  noteworthy  thi 

onty  one  single  instance  da  Mr.  Keeler's  meoi 

indicate  anything  iu  eiccaa  of  Dr.  Unggina'a  limit 
and  we  have  no  proof  that  the  mution  of  thii 
Nebula  <Il  IV.  37)  was  the  eomu  iu  lR7t  that  it  i: 
in  1S90.  It  ia  much  to  bo  wished  that  Jlr.  KeeJer'i 
Bssaycouldbu  widely  circulatedamoijpalliutorea'e'l 
in  apectroscopic  iuveatigatian.  IncidealaJU  r  ^ay 
mention  that  it  mnst  nlence  at  once  and  We  W'  " 


an  answer  (f)  fiT'tfiat'by  Dr. 'and  Mrs.'Hus^iu,  . 
_.  fact,  so  etiectually  aro  the  allogationa  made  iu 
that  paper  refuted  by  Mr.  ICeclor  aa  to  render  it 
absolutely  certain  that  his  reply  nil]  not  be  franked 
by  the  Science  and  Art  Department,  and  that 
"  Frank  Rede  Fowke  "  willJi^^fbe  "directed  by  the 
.Solar  Phyaica Committee  to  tranamit"  it  "for  your 
(or  anybody  else's)  information." 

Another  curious  and  valuable  contribution  to  our 
knowledge  d1  the  atruuture  of  the  bodies  occupying 
apace  baa  coicbaJ  tliis  country  from  Mount 
HamHtoii,  in  the  shape  of  an  account  by  Mr.  E.  £. 
Baniardof  his  Physical  and  Micrometrical  Observa- 
MODS  of  the  Companions  to  the  Comet  I8S9  V 
(Brooks),  made  with  the  l*2iti.  and  3Sin.  refractors 
at  the  Liok  Observatory.  The  braaking-op  of 
Bieta's  comet  in    lSlo-4G    used    to    be    referred 

phenomenon;  but  in  1800,  and  again  in  1881, 
comets  were  obaecved  with  oomponions  travelling 
with  them  pa'i  pass'i  iu  their  orbits;  and  in  Uu 
case  of  tiie  one  to  which  Mr.  Bamaid'a  observa- 
tions refer,  it  was  accompanied  by  no  less  than  fom 
attendants.  For  a  detadod  account  of  tho  curioui 
physical  chaugBa  which  occurred  in  those  four 
romilfi,  culminating  in  the  total  disappearance  of 
the  two  called  "  B  "  and  "  C  "  by  this  observer,  bis 
memoir  itself  muat  bo  consulted.  In  following  the 
comet  through  the  sky  with  the  Great  Liok  Equa- 
toteal,  uebuliu  in  large  numbers  were  naturally 
found  in  the  various  fields  of  view^in  fact,  Mr. 
Barnard  concludes  by  saying:  "I  have  no  doubt 
but  that  the  groat  telescope  would  readily 
more  unknown  nebal[D  than  the  entire  numli 
contained  iu  the  latest  catalogue  of  Drcver."  It 
may  not  be  uninterestiug  to  remark  that  the  oomet 
of  which  I  have  been  speaking  ia  quite  possibly 
identical  with  Lcielra  of  1770,  whi  ' 
1,100,000  miles  of  the  earth. 

I  do  not  know  whether  Mr.  Moore  (query  72fll3, 
p.  17o)  ever  attempted  to  measure  the  angular  dia- 
meter of  a  planet  with  a  micrometer.  If  not,  I  cai 
only  assure  him  that  it  ia  one  of  the  most  difiicull 
observationa  in  practical  astronomy.  According  \i. 
our  present  knowledge,  the  angular  somidiameteTa 
given  on  p.  vi.  of  the  Xiintical  Almamts,  instead  of 
being  "  far  from  right,"  as  alleged  by  my  querist, 
aro  really  very  tolerably  correct.  I  have,  bowever, 
(or  his  benefit,  recomputed  them  from  the  latest 
accesaibla  data— and  here  tbey 


Planet 


Equatorial    semi  diameter    at 

the  Earth's  Mean  Diet 

from  the  Sun. 


Mara   '.'. 
Jupiter  , 


8-3-JO' 
6-.)S0' 
B8-7I!)' 


It  would  bo  simply  impossible  to  chaoL  . 
for  tlie  various  epb'^meridea  to  which  Mr-  Moore 
refers,  with  every  fmh  measure.  As  for  Knowleil-ii , 
it  soema  pretty  evident  that,  in  the  case  of  Mars, 
"  16'"  on  May  lat  was  a  misprint  for  19'.  Thi 
J upitec erratum  is  not  quila  aa  eaaily  explicable: 
uulesa  Mr.  Sadler  took  out  the  planet's  semidia- 
meter  lor  a  subsequent  day  in  the  mouth.  No  oni 
blows  better  thou  I  do  how  easily  such  a  slip  aa  this 
may  be  made. 

I  presume  (but,  of  oourae,  do  not  know)  tl 
H.  J.  Hook  is  referring  to  the  conclndiug portion 

" ~    -rf7:;fi48,onp.  17o. 

wooden  horizon  of 
the  globe  is  needlessly  oonfnsiug.      All  that 
queriat  need  attend  to  is  thia :  Uiat  only  one-hall 
tho  aphere  is  illuminated  by  pamltel  rayafcom 
distant  sun,     If,  then,  the  earth  rotated  round 
axis  which  was  perjicudicular  to  the  Ecliptic,  its 
poles  would  be  on  the  circle  dividing  the  light  halt 
of  the  xvorld  from  its  dark  half,  and  we  abould  har- 
12  hours  day  and  12  hours  night  at  any  [[ivBU  plai 
all  the  year  round.     But,  as  a  matter  of  fact,  the 
of  the  earth  isindined 

Soikil   . 

loss  than  23°  27'  from  tlio  pole  is  drsscribed  . 

light  and  vice  vorw  at  the  winter  Solati™.     When 

the  snu  is,  tecbmcally.  in  the  first  , 

is  611  the  equator,  and  tlie  boundary  of  light  oud 

darkness  at  opparont  Nocn  is  the  meridian  passing 

through  the  ^'Ith  and  .VVIIlth  hours  of  longitude, 

All  pUces  situated  betweeu  the  XVIIItb  and  thi 

Vlth  hoars  then,  with  the  First  Point  of  Aries  on  tin 

Meridian,  must  bo  obviously  in  darkness,  whether 

above  tho  woollen  hoH:iou  of  the  globe  or  not. 

In  reply  to  Mr.  I'ayne  [query  72U74.  p.  176), 
knowledge  of  the  causa  or  causes  of  the  proper 
motions  of  the  alars  ii  practically  nil.  Some  o* 
them  have  been  referred,  more  or  less  plausibly,  ti 
the  proper  motion  of  our  nwn  ayalem  in  space 
while  others  are  directly  opposed  to  it.  One  mos 
remarkable  circumstance  is,  that  groupa  of  stars, 
whoae  components  mu«t  bo  Baparated  by  tlie  — ' 


stupendous  intervals  iu  space,  move  in  s  comma 
direction.  Foroiample,  wrule  u  and  q  LrsiE  Mijoni 
■elliiig  in  oua  dirottion,  j!,  7, . ,  t,  and  ;in 
le  coustellalion  are  gr>iug  aa  a  grcupina 
predaely  contrary  one.  Mr.  Payne's  next  qu^ino 
IS  absolutely  unanswerable.  To  reply  to  it,  it 
would  be  necessary  to  tinow  the  distance,  nulin 
mnssoa,  &c.,  of  the  corapoticnts  of  tbe  lystemcd 
one  of  tbe  members  of  which  his  imaginary  objert 
was  a  satellite. 

In  connection  with  query  72023  [p.  17S),  I  shoiiU 
call  the  caii^^  to  oi  I'isdum  rather  a  wnall  9th- 
magnitude  star.  There  is  nothing  •urmiiing  i* 
thia  being  seen  wilii  Ijin.  of  apertoie.  ^yhidmf 
its  primary,  it  ought  to  be  seen  mth  less. 

Igatber  from  the  San  Froncisoo  fmntiw,  te 
which  I  am  indebted  to  a  friend ,  that  that  dunabt 
writer  and  ma.<tter  of  the  romance  of  Aationony, 
M.  CamiUe  Fbuumorion,  has  been  mtmnimn 
advancing  the  idea  that  changes  {real  or  icnagnMn) 
which  have  been  observed  npon  tbe  ■BTfaoa  ti  IM 
planet  Mors  must  hare  bad  their  origin  id  the  wi 
of  sentieut  beings  like  ourwilves.  .'  ■ 
Prof.   Holdeu,  not    unuatnrally,    dan 

startling  an    allegation    as    this,   M. 

seems  to  have  telegraphed  a  kind  of  rejoindccto 
his  reply— a  rejoinder  which  has  elicited  a  pnM 
crushing  retort  from  the  eminent  head  of  the  lis 
Observatory  in  thejonmai  roterrod  to,  I  do  iMt 
propose  to  follow  Prof.  Uolden  through  hu  na- 
tained  argument.  Sutfiee  it  to  say  here  thaths 
conclusively  shows  that  of  the  real  phyiica]  rtn> 
'  -  "--  '  — igraphy,  andAreolo^otournH^boiB 
ti,i, It— exactly  nothing.     Whethsi  SB 


and  whether  Uu 


udto  p 


mspa™  1 

marlougs 

are  reauy  land  and  water  or  not, 

is  as  densely  populated  oa  China, 

the  Moon,  we  are  as  ignorant  wj   -c   0^0  ux  u* 

condition  ot  space  outside  of  tbe  visible  univene. 

While  I  am  quite  in  accord  with  Mr.  PmI 
(letter  31721,  p.  13a|  that  there  are  vwy  gnA 
ditBcultiea  iu  the  acceptance  ol  Ur.  Bupifl 
theory  of  the  lunar  "  rays,"  it  would  seem  mjtK 
tram  certain  that  his  own  hypothesis  aSoidi  to 
only  alternative  to  it.  I  must  reiterate  that  lArt 
Mr.  Peal  really  postulates  is  an  immutable  oonditioi 
ot  electrical  tension  over  certain  areas  of  tbs  Moos'i 
globe,  a  conditiou  of  things  of  which,  sofarula 
aware,  we  have  no  terrestrial  experience.    Sntdf 

Kur  dever  and  indefatigable  correspondent  eamit 
iguocout  ot  the  way  iii  which  the  very 
poles  ot  the  eaitb  are  in  a  state  of  chr"— " 
yot  he  asks  ua  to  believe  that  a  lelativel 
narrow  streak  on  the  surface  ot  tho  n 
great  ray  from  Tycho,  some  2,000  milce  long,  i^ 
and  always  bos  bean,  iu  a  differeut  electrical  oa. 
dition  to  those  parts  immediately  contiguoos  \a-* 
tact,  bounding  it !  t  think  that  both  Mi.  Peal  ui 
Mr.  Ranyard  will  have  to  try  again. 

I  think  that  if  "  J.  S.  C'  (query  72698,  p.  \^ 
will  consult  the  current  scientific  utfiratme  of  IM 
period  during  which  Mr.  Crosse's  experiments  w«» 
mode  with  silicate  of  potsAh,  be  will  find  that  lA* 
precautions  were  taken  to  sleriliae  the  flsii 

'  ■'  -  access  of  ova  from  the  8ilm» 

nai  emerge  from  either  pots  ol 
the  battery,  negative  or  poaihve.    Modem  bodsris- 
legists  are  mom  skilful  iu  preventing  the  iatnu* 
of  germs  thou  Mr.  Crossa  wu. 
AFeUow  of  the  Boyal  Aatronomiokl  8odMy> 

NOTES  ON  THE  SFEOTBA  OF  OBBTAH 
STABS  BETWEEN  +  10'  AND  -  liT 
DECLINATION. 

[31736.] — Pbsi[ai>9  it  maj  be  useful  to  give  &* 
Bpeotroscopio   observations   of   those   stars  »bil 
Major  Markwick  l^ettm  3I70G,  p.  166),  flndi  »    = 
differ  from  the  magnitude  assigned   to  than  t* 
Gould.  Soma  ot  the  stars  I  have  beon  nnabU  to  lia 
tity,  having  only  a  rough  MS.  copy  erf  tbe  "  U.  A 
It  is  uofortunate  that  your  correspondent  hu  D 
given  the  places  of  the  stars.   The  followine  olsa 
vations  of  the  coliur  and  spectra  ore  taken  frond.  _ 
spectroBCOpic  »)nes  of  Vogel  and  Konkoly,    Iti<4i    ' 
it  I  can  Snd  time,  to  observe  tlie  itan  not  fenni  i    : 
either  of  these  wnrha.    I  give  the  places  frm  W 
"  D.M.,"  and  the  "  Siidl.  D,M.,"bo  that  vmaiMM 
will  bo  able  to  identify  the  objecta,     T  have  mT 
brought  tbe  places  up,  and  so  the  Epoch  is  liU. 

+  2-37'  oEi.   12m.  'lis.   +   2"    U'5'.     Mag.  M 
LL.  319.      This    is    probably    identical    with  E*-; 
Birm,  No.  S,  n  star  with  a  spectrum  of 
by  Piobning. 

1-  8'I83.  Ih.  3m,  19b.  +  H'  ^G•i^.  Mag.  11.  I 
LL.  20B7  Vogel ;  vellowish  white  :    la.  I 

-  i-WV.  Ih.  \8m.  31s.  -  4°  iO-^.  Mag.  6*  * 
LL.  2398.  Koukoly;  mag.  OS:  TsUowish  ctiiti.  '. 
Ila. !  \ 

+  7-213".  Ih.  20m.  ITS.  +  7'  12-2-.  Usg.  T* 
(The  Declination  ill  Gore's  Suspected  Variable  SCSS 
is  printed  with  amiuusinstead  of  a  plus  sign.)  11- 
2ii77.    Vogel  j_rBlluw;  II«. 

-7'2(W°  Ih.  26ni.  2.5a.  -7°45T-  Mag.  6-1. 
LL.  27D8.   Koukoly:   uog.  <i'-i :  whitish  jelbw; 
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1'.    Ih.  SSm.  31s,  4.  7'  33'0.    Hag.  7-0 

.    Vogel;  jeUow;  III.! 

.    Ilh.  5m.  31a.  -  3'  1-3'.     Mag.   6-9 

,  raiK.  h  ;  whitiah  velluir :  ITii. 

9°.    llh.  40m.  56b.  -  -1'  UT,    ilag.  73 

,mae.  G'S;  white;  Lt, 

r.    tVb.  \im.  i^i.  +  i'  2-4'.     aing.  7-2 

eddish  vallaw;  lit  (Iln). 

31*.    Vlh.  17m.  131.  +  1=  2M.    Mag,  7  2 

'ellotrisli  white ;  In, 

i-7.    Vlh.  2Sin.  13i.  +  1'37'.     Msg.  7'5. 

■hita;  Ifl.  ^ 

JS".   VIlh.3lm.  33s. +  e'53-y.    Mag.  7-3. 


U-.  IXh.  ISin,  14-7>. -6°4G'8'.  Mhj?.7'S 
;  6-o;  whitiah  yellow ;  lln.  LL.miu{.7-- 
ie^._   IXh.  3im.  fiSs.  4-  0'  2!'3'.   Mag.  7-i 


lUowish  white:  la. 

H6'.  XVh.33ni.l3s.-13'23'S'.  Mag.  7-2. 

;  moK-  T'S;  white;  la, 

13*.    jLVIh,  6m.  56i.  -  r  H'6'.   Mag.  7*0. 

i(nsVlii.21m°19a.Tb=23'C'.   Mag. 7-2. 

rhitiBh  jellow ;  Iln. 

»'.   XDth.  2lini.  37a.  +  5'B-3'.   Mag.  6-9. 

'hitiali  yellow ;  Tin. 

i2".   SlXh.  2om.63a. +  4'43-4'.    M»K.7-2. 

iUDtr;inui' 

T.  XIXli.2-lm.34j.  ■ha'37'0'.   Mag.  7-0. 

. si 

iahyellow :  IK. 

.    XXi.  23io.  45s.  +  VHT    Mag.  71. 

'hitiah  yellow ;  Iln. 

«'.  XXb.  24m,  21s.  -  5°  43-8-.   Mag.  G-S. 

:  man.  6-5  ;  whitish  yellow ;  Ila. 

13°.  XXIIh.  18m  45».  -  3'3l-|,   Mag.  7'2. 


;sllaiii 


Ila! 


iw,  Doiliogton,  Oct.  23. 

ASTBONOUICAI.. 

] — It  is  to  be  regretted  that  "Tenebris" 
ply  to  the  quetiea  of  "  Bramley  "  na  to 
1  alKi  I  BhDuId  h&Tfl  beea  glad  U  he  hud 
estimation  of  poeition. 
!iad  the  opportunity  of  examiuing  this  star 
|in.  LiDScott  mirror,  and  had  no  difficulty 

as  been  steady  euough  to  look  at  diSicDlt 
ita.    I  do  not  iiora  give  the  P.A.,  for  I 

0  to  see  [f  thoBo  who  claim  lo  sea  it  with 
approximate  to  the  right  place.     At  the 

I,  It  wai  BO  well  seen  iu  a  121tii.  □□  a  fat 

1  night,  that  I  should  thinlc  a  liin.  would 
in  a  good  position, 
lehm"  sbll  Quda  his  focal  imsgBBdr 
o,  [et  me  advisa  him  to  test  his  I 
iiy  likely  many  reflectors  fail  becauM  the 
erfect,  I  have  found  such  imperfactia 
umiteBt  with  high  powers  by  the  bIi 
ling  up  to  a  good  disc  ;  but,  just  bofc 
ached,  appeanug  to  splosh  out,  aud  al 
ent  wings  either  one  way  or  onothi 
adjusting  will  get  rid  ol.    These  impe 

'  ■'  ■ '  "    low  poWBTB,  but 


THB  TAIL  OP  A  COMET. 

[3173D.]—TaB  difficulty  of  accepting  the  roasonj 
generally  given  for  the  fact  that  the  tod  of  a  comei 
IS  always  etreuaiug  away  in  a  direction  opposite  b; 
the  luu,  especially  durmg  ita  perjbelioa  passage 
has  led  me  to  form  an  opinion  on  the  constructioE 
of  oometf  different  to  those  usually  received. 

Lot  us  suppose  a  comet  to  l)o  a  body  eomplttel- 

which,  were  it  not  for  the  rays  of  the  son.  would  hi 
Tisibla  as  a  boU  of  light,  atlenualed  towards  tin 
outside,  but  brighter  in  the  centre ;  and  the  nucleus 
would  shine  brightly  or  not,  according  to  the  vary. 
inn  conditions  of  these  little -known  bodies. 

Now  introduce  the  sun,  and  what  happens  V    Th: 

light  of  the  sun  outshines  aud  obliterates  the  faiatei 

light  of  the   gs^eous   atmosphere,   except  on  the 

opposite  aide,  where,  owing  io  the  density  of  the 

nucleus,  and  the  central  portions  of  the  gaseouB 

envelope,  the  sun's  raj's  are  not  able  to  penetrate, 

and  a  shadow  is  cast  to  which   the  lumiuous  gas  ia 

able  to  shine  ;  this,  projected  against  the  dark  iky, 

foToa  the  tail  as  we  see  it. 

It  thia  argument   could   bs   allowed,   the  phe- 

>menon  of    the  tail  always   showiog  away  from 

0  ami  would  be  explained,  and  it  is  also  a  tai 

i:re  simple  matter  to  suppose  the  shadow  to  fall 

on  different  porta  of  the  comet's  atmosphere  during 

the     perihehon    passe^,     than     to      suppose     -- 

attenuated  tall  sweepmg  round  through  space, 


advance  of  the  nucleos,  < 


s   jour 


.  troi 


conjnc 


a.  E. 


u  of 


'.  would  take  place 
moving  in  tho  same  direction,  'towards 
WAS  quite  probable  that  ■  partial  occulta- 
by  IV.  might  occur.  The  sky  here  was 
ith  cloudsas  well  BS  in  oUier  places  where 
have  been  otherwise  looked  for.  Lost 
QJunctiDn  of  I.  and  III.  took  place,  I. 
i :.  — d  m.  coming  from  oocultation 


Jipse. 

.view  was  got  alrautSh.  ISm.orSb.  2nm., 
being  bad.  I.  appeared  to  be  directly 
111.,  and  apparently  barely  aepaiated, 
:y  iuaigniScaut  apparent  size  of  I.  com- 
lat  of  III.,  from  the  time  when  first  seen 

on  of  using  a  watch  as  a  compass,  which 
aammentad  on  by  some  writers  in  those 
IS  an  iogenioua  one.  A  person  who  is 
or  voyaging  rapidly  through  degtoea  of 
ihoala,   however,   keep  hia  watch   ~ 


lis  local  time,  which  ia  constantly  voryiDg. 
>{rom  the  southern  hemisphere  we  hod, 
1  dar  when  alightlj  south  of  the  Efjoator, 


o  conaider  that  a,  c 


It  is  reasonable, 
conatitnted    has,     in     common     with      all     othi 
heavenly  bodies,  a  rotation  about  its  own  axis,  an 
this  offers  on  explanation  for  the  curve  of  tho  tai 

The  raysof  tight  that  are  often  obaerved  shootin 
out  in  directions  other  than  tJiat  of  the  tail  mi 
otfe  their  vitibilitvto  shadows  of  the  mtcleus,  &a 
~u,\  on  L>-  '■— f- 


Comels,  no  donbt,  a 


in  caaea  where  the  atmosphere  (as  I  coll  it)  shine* 
partly  b;  rcfleeled  light,  all  manner  of  comphcationt 
may  be  expected  :  but  the  general  condition  that  I 
wish  to  contend  foi  is  that  the  nucleus  is  ejitWci 
^iiiroiiHded  by  a  luminous  envelope,  of  which  th 
tail  is  a  cone  of  vaporous  light  ehining  in  th 
dorkueia  of  the  comet's  own  shadow. 

J.  8.  L.  I.. 


way  of  nndlug  the  nor^n  ana  souin  line  wiiii  a  wauin 
from  a  shipowner,  which  your  readers  may  like  to 

If  the  observer  places  hia  watch  in  the  sun,  he 
will  notice  that  a  short  shadow  is  cast  on  tho  face 
by  the  pivot  ou  which  the  hour  and  minute  hands 
are  fastened.  Bring  this  shadow  half-way  between 
the  honr-hand  and  12  [it  will  be  opposite  to  it). 
The  i>  and  12  will  then  point  north  and  south.  Thia 
ia  founded  on  the  some  principle  as  the  other.  The 
sun  is  south  at   12  o'clock,  and  the  hsjida  of  the 

Fordingbridge.  T.  WasUake. 

SUBSTAQSS  70K  THE   STDDBNT'S 
UIOBOSCOFES. 

[3174I.1-I;j  your  issue  of  tho  2Jth  inat.,  in  tho 

rai>ort  of  the  Qiiekett  Microscopical  Club  meeting,  a 

gentleman  eipreaaes  hia  aorpruM  and  regret  "  that 

better  closa  of  students'  instruments  ibould  not 


nlu-ayf  be  provided  with  something  more  acientiSc 
and  practical  than  the  common  aubstuge  fittine," 
aud  i>articiiIarB  are  given  of  the  adaptation  ct  a 
subsloge  to  a  student's  microEcope.  We  would  coll 
your  attention  to  the  fact  that,  recogniaiiig  this 
necessity  over  2|  years  since,  na  fitted  a  compcnnd 
aubsloee  to  our  "C  "  and  "D"  forms  of  Edin- 
burgh Stu  deal's  Microscope,  the  original  deaigii  of 
which  was  suggested  by  Dr.  Alexander  Edington, 
lecturer  on  Baoteriology,  Edinburgh  University. 
Thia  Bubataga  has  spir^  rack-aod-piuioii  focuuing 
adjoatment,  and  screws  to  centre  accurately  ;  also, 
it  IB  BO  mounted  that  it  may  bo  lifted  completely 
aside  with  the  apiHiratua  contained  in  it  and  re- 

E laced,    when    desired,    as    shown    in   illustration 
erewith. 
Tho  n 


irror  being  on  a  swinging  arm,  can  be  aot 
in  direct  lamplight  ia  required. 
We  beheve  this  ia  tho  only  form  of  studeat's 
microscope  that  baa  hitherto  been  fitted  with  ao 
complete  a  substage ;  but  as  we  have  made  it  for  so 
long  a  time,  such  au  adaptation  can  hardly  now  be 
brought  forward  aa  a  novclt;-. 

■W.  ■WatBon  nnd  Som. 
313,  High  Holbom,  London,  W.C. 

THE  TBLBSCOFE, 

[31742.] — The  aitielos  which  have  lately  appeared 
In  these  coliironB,  with  regard  to  the  question  Of 
refiector  v.  refractor,  have  left  it  prclty  much  where 
it  was  before.  The  following  may  be  called  a  fair 
sum-up  of  all  the  opinions  that  have  been  oipreraed: 

1.  Of  reaectors,  the  Newtonian  form  is  the  beat. 

2.  That,  in  point  of  light,  it  requires  a  largcc 
aperture  in  the  rellector.  espBcially  if  small  {say  iiia. 
and  under),  to  equal  the  refractor;  bat  that,  if  the 
silver  ia  properly  hiid  ou,  aud  in  good  condition,  the 
difference  is  less  {say  G  :  5)  than  was  formerly  sup- 
posed. Also,  as  the  apertures  increase,  the  difference 
between  tham  in  this  respect  becoiues  less. 

3.  The  first  ojat  of  the  redeotor  is  less  than  that 
of  the  refractor :  but  tho  rellector  requires  its  films 
renewed  from  tune  to  time.  It  ia  Baid,  however, 
that  the  interest  on  the  difference  in  tho  first  coit 
between  the  two  is  more  than  sufficient  to  pay  for 
tho  renewal  of  the  BIms, 

ith  regard  to  the  instability  of  the 
image  duo  to  air-cnrrents,  tho  retractor  la  prefer- 
able, on  account  of  its  tube  being  oloaed  at  each 
1,    There  con  be  no  doubt  there  ore  occasions 
en  the  refractor  performB  well,  while  the  refleo- 
will  only  work  with  its  aperture  rcduoed.    But 
re  do  not  seem  to  be  any  occiisioDS  when  tho 
refteotor  will  work,  while  the  refractor  will  not. 

6.  With  regard  to  defiQition,  when  the  air  is  per- 
ictly   steady,   and  with  telescopes  of  equivolcut 

aperture  (i.e.,  on  the  0  :  a  scale),  and  with  the  ratio 
equal,  preference  must  be  given  to  the 
reflector.  (Hitherto  the  trials  ofrefractor  v.  reflso- 
m  to  ma  to  bare  been  carried  on  on  terms 
{□fair  to  the  rdlector— thus,  a  Oiu.  mirror  of 
Oft.  focus  is  often  compared  to  a  7in,  refractor  of 
Sft.  focuB.  The  only  lair  way  of  moMng  a  com- 
parieon  would  lie  eimor  to  reduce  the  focus  of  the 
refractor  to  4ft.  Hia.,  or  to  lengthen  that  of  the 
rtUector  to  10ft.  Sin,  In  cannot  be  but  that  the,  aa 
yet,  unremoved  secondary  spectrum  in  the  refractor 
■  ■  '  muBB  an  imperfect  concentration  of  hght  ia 
„_  ,jcal  image,  and  therefore,  on  theoretical 
grounds  alone,  the  reflector  ought  to  define  better 
"'lau  tho  refractor.) 
G.  Aa  to  colour  oorrsotiou,  tliero  can.  of  ooorso, 
)  no  doubt  oa  to  the  superiority  of  the  reSector. 

7.  For  couvaniencB  of  obaurvation,  preference 
uat  bo  given  to  tho  Newtonian  reflector.     Plooae 

bear  iu  mind  that,  with  tho  exception  of  the  theo- 
retical conaideratious  in  parenthesis  in  No.  -5,  none 
of  tho  above  statemonta  are  mine.  Not  having 
worked  with  a  reflector,  and  having  only  used 
small  rafraetors,  I  cannot  give  an  optniou  of  my 
own.  Having,  however,  oaj^uUy  read  both  sides 
of  the  question  in  the  Esauiui  Mbciunic  and  else- 
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VbsTe,  I  lUTB  metelj  mule  m  tur  aam-up  of  the 

The  eenenl  oonclunoa  7re  cui  coma  to  is,  there- 
tore,  that  with  the  eiception  ot  So.  i,  '' iUBtii- 
liilitj  of  linage,"  the  bolODOe  of  the  odvaatagea  u 
with  tho  reflector.  The  qnettion  natarnllj  miaes. 
'Will  it  Blwava  be  H)  V  In  1S86  the  microacope  teu 
apochiomatueil :  aiicl  in  1890,  the  first  apochromatic 
camera  lens  waa  caade  ;  bat  the  instmniBnt  which 
Vu  the  fint  to  be  nchrumatiiied  haa  ourioual/  been 
left  oat  in  the  cold. 

If  only  the  same  beneSla  rould  be  procnced  tor 
the  teleecope  aa  have  been  for  the  nkicroacope.  It 
HQuld  be  merely  a  matter  of  tirao  l>efoie  the  S'eir- 
tonuui  reflector  was  only  to  be  found  in  a.  mnBeuni. 

I  would  an^geat  that  nomethinff  of  the  form  ot  a 
diaJyte  be  Grst  tried  for  the  apodiromatic  telescope. 
Th  ua,  the  oh  j  eel  -  glass  m  ight  be  a.  aingl  e  crosaed  consei 
leoB  about  b  i  I,  having  of  coune  iU  more  conrex 
■nifaoe  towards  the  object :  and  a  little  abort  ot  ita 
iocus,  that  ii  between  Ijie  object-glanaiidilBtocna. 
might  be  placed  a  ne^tiva  oorreator,  a  cemented 
triple,  conaisting  ot  a  tuooncaTe  between  two  coDTei 


Them 


dioptric  telescope  i 
moutu— I  mean  eye— wi  " 
Sdward  U.  HelBo 


OONTIKBNTAI.   Z.OaOMOTIVB8. 

notice  is  taken  «i(h  regard  to  OoDtinontal,  and,  I 
ma^  add,  American,  practice.  Surely  it  would  be 
■atiriactory  to  be  able  to  compare  our  SiMtch  aart 
Engllih  looos.  with  those  acroia  the  Chaouel  and 
the  Atlactia,  and  judge  for  ourselves  about  their 
reapectiv ■**- " 

— viz.,  "MariQa  l;apnL___^.    ^ 

ot  pUice  Id  bbj  that  1  think  it  would  be  ot  general 
inimaxt  to  our  readers  to  have  a  few  sketches,  and 

Sax  as  I  am  aware,  this  subject  has  never  been 
taken  up  in  "  oura."  J.  A. 

LOCOMOTIVE    HiaiOET. 

[31744.]— It  bag  always  been  well  known  tbat 
the  heavy  coal  traMc  which  bad  to  be  conveyetl 
betweao  the  Swanuington  incline,  Coalville,  and 
Bagworth  incline,  necessitated  the  use  ot  powerful 
engines  in  the  veiv  early  days  ot  the  Leiceeter  and 
Swannington  Itailway  Compai ^y.  One  of  these  was 
deliverea  "  in  steam  at  the  West  Bridge  Station, 
Xeioeater,  on  2nd  April.  ]K3a,  by  Meaara.  Tajleur 
and  Co.,  of  the  Vulcan  Foundry,  ueor  Warringloo, 
bdng  No.  10  in  the  lists  of  the  makeia,  and  N'o.  H 
io  the  hooka  of  the  Hailway  Company,  and  was 
named  "  Yntcau." 

Through  the  conrteey  of  the  Vuloaa  Foundry 
Company  in  fumiihiug  ma  with  certain  particulars, 
and  as  a  result  of  m;  own  searoh  amongst  other 
ofBcial  leoords,  I  am  now  able  to  place  before  your 
readen  the  complete  details  ot  this  iutBrseting  link 
in  the  chain  of  locomoliva  history.  The  official 
doonments  show  the  dimeniionB  to  have  beeu  as 
tollows:— 

Diameter  at  cylinders Oft.  ISin. 

Length  of  stroke 0      20 

Diamoterofaii-ooupted  wheels  4         5 

Length  of  bailer  barrel 8        (I 

Diameter  ol  boiler  (inside)   3      11] 

Number  of  tubes     1-51 

Diameter  of  tabes  Igin. 

Heating  surface  of  S!re-boz G4eii.  ft. 

Heating  surface  of  tubes  &Soii(.  ft. 

Total    649 

Working  pressure  of  stsam,  liOlb.  per  square  inch, 
afterwards  InareaMid  to  701b. 
From  front  of  frame  to  leading  wheels. .    -Ift.  5ui. 
From  leading  to  driving  wheels     ......     iJ       Ii 

From  driving  to  truhng  wheels    fi       1^ 

From  centre  of  trailingto  backot frame    2    10 

Total  length otfrsme    ....13     m 

Length  ot  wheel  base II      tI 

The  cylinders  were  placed  lew  down,  the  piaton- 
vods  passing  under  the  leading  axle. 
Distance  from  roils  to  top  of  frame 3ft.  Ua. 

Weight  of  engine  in  working  order    ....     17 
Weight  of  tender  fully  loaded 4 

Total    -Ii 

The  driving  wheels  were  without  lianges. 
The  valvB-gBar  was  o(  the  loose- eccentric  type, 
there  being  but  one  eccentric  for  each  valve  loose 
upon  tlte  driving  axle.    Motion  was  eommuuicated 

cngageil  with  slola  in  plates  attached  to  the  ^*lc. 
By  means  of  a  treadle  on  the  foot-plate  the  ei>  S*"^' 
■nan  shifted  the  eccentrics  from  side  tg  aijlA  <u>^ 


^™ftbe 


caused  them  to  engage  with  the  forward  or  bock 
ward  stud      Another  handle  enabled  tht 
driver  to  lift  up   the   small 

eccentric  rods  i^tei  which  he  was  able  to  start  or 
reverse  by  means  of  the  two  hand-gear  levers 
shona  on  tbe  toot-plate.  When  started,  tho  driver 
allowed  the  eccentrics  to  drop  into  gear,  and  thoy 

The  "Vulcan"  was  stationed,  when  new,  at 
Coalville,  and  worked  satisfactorily  for  many  years, 
and  became  the  property  ot  the  Midland  Company 
in  1H46,  when  the  Swanuington  line  and  its  rolling- 
stock  was  purchased . 

Clement  E.  Stretton,  C.E. 

Leicester,  Oct.  21. 

A  BAILWATT-BHSIITE  PBOBLBU. 

[31749.]— It  is  known  to  yotir  readers  that  the 
able  president  ot  the  Institution  of  Mechanical 
Engineers,  Mr.  Tomlinson,  lately  gave  an  address 
including  much  infarmatiou  upon  louomotivss.  As 
a  result,  much  discuasioD  is  raised  in  railway  circles 
upon  some  i|Uestions  ot  dates. 

Who  invented  the  &nt  locomotive  engine  with 
tour  eccentrics?  We  have  always  lesmt that  it  was 
Uawthoni  in  IS3.I  ;  but  now  it  seems,  according  to 
Mr.  Tomlinson,  that  it  wu  not  till  ISIO,  or  a  very 
couaidcrable  difference  of  five  years. 

Will  any  reader  who  may  know  kindly  say  wh( 

-    '—■    -f  the  Isles  was  built    '-    "--  ^- 
o  Midland.   CIS,   78i, 

, ,_      _  —igine  ;  Great  Northerc,  .._ . .._ 

land,  tf3Sclaas'['  These  dates  would  setatresttw 
points  raised  by  the  address  referred  to- 

A  Railway  Uan. 


[3171G.1-I\  the  fitting  of  electric  bells,  signala, 
fire  aiid  burglar  alarms,  &c.,  and  more  especially  in 
repairs,  renewals,  or  additions,  it  is  of  great  im- 
portance to  be  able  to  distinguish  ' '  battery  wires ' ' 
- — i.e.,  wires  leading  direct  from  or  to  the  batterv— 
from  "connecting  wires,"  i.e.  wires  runuing  be- 
tween pushes  and  indioatora,  indicaton  and  bells, 
alarms  and  bells,  &c. 

I  have  devised  a  rule  (see  page  5'i,  "Practical 
Electrical  Notes,"  Snd  od-  Span),  the  adoption  of 
which  enables  "connecting  wires"  to  be  distin- 
guished at  a  glance  from  "battery  ivires,"  and 
what  is  more,  "  +  battery  wires"  and  "  -  battery 
wires"  are  clearly  indicated. 

My  rule  is  as  folloivs : — 

"  All  wires  leading  from  the  +  pole  of  the 
battery  to  any  push,  &c,,  should  be  of  a  plain, 
bright  coloHT  (say  while,  yrilow,  or  reUJ  ;  all  wires 
running  between  apparatus— connecting  wires- 
should  have  a  covtriiig  in  which  two  or  more 
colours  are  blended,  and  all  wires  leading  direct 
back  to  the  battery  should  be  of  a  plain,  dark 
colour— preferably  black." 

Tho  uiioplion  of  this  rule  by  electric  hell-fitters 
would,  I  beg  to  suggest,  save  much  valuable  time 
which  is  now  wostMiii  what  is  generally  termed 

W.  Ferren  Uaycoek,  A-U.Inat-B.B. 

SBAHI.BSS    TUBES    FBOH     SOLIB 
BLOCKS    OF    UBTAL. 

[31747.]— The  sketch  which  appeared  in  the 
"E.  M."of  Oct.  17,  page  UlS,  r-' above,  is  some- 
what misleading,  and  I  thiiik  you  will  find  one 
inclosed  more  correct,  aa  ore  the  rolls,  b  ia  the 
mandrel,  <■  i-  the  expanded  tube,  and  </  the  aolid  bar. 

I  also  send  cutting  from  local  paper  atl«r  the 


of  Ciovemment  inapecf  rs      I  can 

correctness  of  sketch  hav  ng  s  en  I 
process  — 

The  prmcipje  upon  wh  ch  Manne  man 
proooas  is  based  is  a  moat  simple  one ;  it 
drawing  tbe  skm  of  a  metal  cylinder  iu 
descent  condition,  as  it  were,  over  ila 
cylindrical  rod  confinnil  Iwlween  tw 
revolving  in  tho  same  direction  is.  as 
knows,  simultaneouiily  advanced  and  ' 
The  law,  according  to  whieh  these  movei 

Elaoe,  forma  port  ot  the  branch  of  acionoo 
inematics,  which  teaches  ua  that  the  i 
motion  may  l>e  increased  by  arranging  t 
driving  wheela  so  that  their  axlee  are  in 
oertoia  angle  to  the  axia  ot   the   metal 


oblique  rolling  procens).  From  tbe  niUen 
in  this  manner  tho  rod  or  bar.  iu  lulditi 
forward  motion,  receives  rotarv  mution, 
sequenlly  it  moves  belicajly.  This  form-i 
action  of  the  pressure  of  tbe  rotary  hard  . 
will  be  undentood,  mainly  alToctx  the 
layatB  ot  the  material,  especially  when  tl 
been  softened  by  heat— an  oporatian  to 
submitted  the  cost-steel  cvlinders  in  th 
instance.  Now  Messrs.  Miinnesm-iun's 
aonsists  in  providing  each  of  tho  roller 
direction  of  which  tho  cylinder  is  introducs 
them,  with  a  conical  projection  which,  by 
tbe  space  between  them,  acts  aa  a  brake,  w 
eaables  the  outer  layer  or  shell  ot  the  ino 
cylinder— that  is  to  say,  the  part  eustsii 

pass  between  the  rollers,  while  it  retain* 
portion  or  core.  This  brake  action  ms 
uroducod  by  means  of  a  rod  or  rnandrt 
Detwoou  the  rollers  and  adapted  to  prevent 
layers  ot  the  metal- i.e.,  tbe  core  of  the  c 
block,  from  being  carried  along  with 
layers  forming  the  shell.  The  (unc^o 
mandrel  UMd  not  to  be  exactly  realised, 
been  compared  with  Uiat  of  a  drill  and 
while  its  action  is  really  that  of  a  bioki 
the  ends  of  the  cylinder  or  block  arc  aa  pro 
as  to  be  capaUe  uf  passing  bativeen  tbe  ral 
out  pressure,  the  result  is  a  curiously  sha 
dosed  at  both  ends,  and  somewhat  aimi 
cDcooD  of  a  silk  wcnn.  The  distribution  ot 
culea  of  the  metal  thus  actoii  upon  is  quite 
they  take  up  a  helical  position,  the  incUi 
convolutions  being  steeper  in  the  inner  •> 
in  the  outer  ones-  Thus  a  rogolar  fabric 
Hbres  is  obtained,  and  tlie  result  ia  a  f 
worked  material  five  or  six  times  strongs 
tubes  hitherto   manufaotured,      Ur.  Fd' 
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iTedding  has  found  by  inspection  through  a 
ope  that  between  the  fibres  there  are  formed 
bes  which,  however,  do  not  extend  to  the 
1  surface  of  the  pipe.  The  walls  of  the 
ppear  to  possess  no  pores  and  to  remain 
ions  eTen  under  the  nighest  pressure :  an 
ince  which  iron  treated  by  other  methods 
•t  present.  Upon  the  inner  widl  of  the  pipe 
it  the  ends  small  crystals  have  been  found 
^  owing  to  the  peculiar  moleculflur  displace- 

A  perfect  vacuum  does  not  exist  in  tlie  bore, 
it  be  supposed,  for  Prof.  Finkener  has  found 
e  filled  with  a  mixture  of  99  per  cent,  of 
en,  and  one  per  cent,  of  nitrogen  and  other 

This  liberation  of  hydrogen  adds  a  novel 
keresting  element  to  the  steel  theory.  The 
railed  tubes  or  **  blanks  "  with  narrow  bores 
td  by  the  process  briefly  described  above,  may 

>  finished  by  being  passed  through  a  second 
rollers,  in  which  tney  are  driven  on  to  a 
mandrel,  and  thereby  made  to  acquire  the 

width  of  bore.  There  have  already  been 
d  to  America  tubes  measuring  as  mueh  as 
1  diameter.  Tubes  of  the  size  of  a  pencil 
?  looked  upon  as  dwarfs  in  comparison  to 
Imost  gigantic  tubes. 
:,  Neath-road,  Landore.  E.  T.  B. 

INTER-PLANETABY  AND  IKTEB- 
STBLLAB    MEDIUM. 

18.] — SoacE  time  before  the  last  long-con- 
** Ether"  discussion  commenced  in  your 
LS  I  had  been  at  work  upon  a  paper  upon  the 
■^  endeavouring  to  form  some  theory  of  tiiis 
erd  "  ether  *'  which  could  account  for  most 
puzzles  and  anomalies  connected  with  Uie 
ission  of  li^ht  and  electricity,  and  was,  after 
^ne  some  little  way  with  my  sul^ect,  led  to 
I  "thought"  in  my  category.    Pressure  of 

0  put  a  stop  to  mv  completion  of  the  paper 
ition ;  but  I  thought  it  might  perhaps  serve 

1  a  useful  discussion  if,  instead  of  giving  the 
I  for  my  deductions  in  extffmo,  I  give  as 
aa  possible  the  deductions  themselves  with  a 
e  that  (if  deemed  of  sufficient  interest,  and 
ill  kindly  allow  space  in  your  valuable 
is)  I  will  give  in  a  future  number  some  of  the 
id  reasons  which  have  led  to  my  conclusions, 
premise  that  astronomical  phenomena  have 
^ood  deal  to  do  with  the  matter,  and  that 
)f  these  which  have  hitherto  been  a  puzzle, 

to  admit  of  an  easy  explanation  if  the  truth 
i  of  these  speculations  be  admitted.  To  assist 
-easing  myself  with  brevity  I  have  adopted  a 
tic  style  of  assertion  which  would  otherwise 
been  avoided  in  statements  open  to  such 
mce  of  opinion. 

iter-stellar  space  is  (partially)  filled  with  a 
elastic  medium  consisting  of  uncondensed 
in  its  ultimate  state  of  sub-division — the 
atom — having  an  inherent  repellent  force, 
"tides  consequently  not  in  contact,  and  there- 
loving  without  friction,  but  subject  to  the 
ion  of  gravitation. 

very  punetary  and  stellar  body  forms  a  centre 
iction  for  this  medium,  which  is  consequently 
at  its  surface,  decreasing  in  density  in  in- 
roportion  to  the  square  of  the  distance  from 
)0dy.  To  illustrate  my  meaning,  our  sun 
form  a  eentre  from  which  the  density  of  this 
a  would  decrease  gradually  until  it  reached 
condensation  system "  of  every  other  star 
to  us.  The  planets  would,  however,  form 
ftry  "  condensation  systems  "  within  that  of 
I. 

lien  two  suns  are  so  distant  from  one  another 
ixirtion  to  their  mass  that  the  limits  of  their 
tve  cei^ires  of  condensation  do  not  meet  eacli 
nd  no  other  body  intervenes  to  supply  the 

>  caused,  such  bodies  become  absolutely 
I  from  one  another,  b'ght  does  not  pass,  and 
ly  also  the  influence  of  gravitation  is  unable 
ixerted.— Query :  Will  not  this  account  for 
f  the  variable  and  temporary  stars  ? 

tiis  inster- stellar  medium  is  capable  of  trans- 

\  mergy  in  two  entirely  distant  modes — by 

nopuluon  and  by  wave' motion. 

ight  is  transmitted  by  wave  motion,  and  with 

It  intensity  through  the  densest  portions  of 

dinm. 

bis  medium  pervades  all  matter  moving  with 

nr  less  freedom  between  the   moleciues  of 

;  but  when  associated  with    matter,  only 

i;  when  impelled  to  do  so  by  some  force. 

cuxient  of  electricity  is  transmitted  along 
actor  by  propulsion  of  this  ether— similarly 
urrent  of  air  through  a  tube,  different  con- 
I  ofF^ing  varying  resistance  to  sucb  tnws- 
1,  eitho^from  a  difference  in  the  shape  of 
nolecules  or  their  closeness  together,  such 
§;  resiatance  produdDg  by  friction  of  the 
particles  a  greater  or  less  amount  of  heat, 
[  the  resistance  is  very  great,  preventing 
her  its  motion  between  the  molecules. 
idi  a  motion  in  the  ether  particles  in  a 
tor  may  be  produced  either  by  forcing  addi- 
ptttidee  into  one  end  and  providing  a  means 
r  6Mip6  at  the  other,  or  by  altering  the 


chemical  composition  of  one  end  so  as  to  lessen  or 
increase  its  capadty  for  retaining  the  ether  atoms 
in  association — e.g.,  in  a  battery,  the  element 
forming  one  pole  of  the  conductor  is  dissolved,  thus 
tearing  asunder,  so  to  speak,  the  molecules  retauning 
the  ether  atoms,  and  its  capadty  being  thus  reduced, 
the  ether  atoms  are  forced  luong  the  conductor, 
forming  a  current  of  electridty  in  the  reverse 
direction  to  that  assumed  by  the  usual  theory  ;  or, 
if  we  assume  that  each  liberated  molecule  as  it 
dissolves  carries  with  it  more  than  its  proper  pro- 
portion of  ether  atoms,  we  have  a  current  moving 
■along  the  conductor  in  the  positive,  or,  generally 
accepted,  direction. 

9.  It  seems  reasonable  to  suppose  a  wave  motion 
taking  place  in  a  solid  conductor  and  transmitted 
along  a  conductor  at  the  enormous  vdodty  of  an 
electrical  current,  and  it  seems  far  more  reasonable 
and  more  consistent  with  observed  facts  to  attribute 
an  electrical  current  along  a  conductor  to  a 
forward  or  recessional  movement  hj  a  small 
amount  of  the  whole  of  the  ether  particles  in  such 
conductor. 

10.  A  current  of  electridty,  or  perhaps  more 
correctly,  a  manifestation  of  electridfy,  also  occurs 
when  any  body  moves  from  a  rarer  to  a  denser 
portion  of  this  medium,  or  vice  vers^,  as  in  comets, 
the  length  of  tail  in  these  bearine,  generally  speak- 
ing, a  proportion  to  the  size  of  uie  nudeus  and  the 
veTod^  of  its  motion.  This  theory  also  accounts 
for  the  curvature  of  the  tail  in  comets.  The  nebu- 
lous and  ill- defined  appearance  of  the  asteroids, 
which  move  in  very  dliptical  orbits,  may  be 
attributed  to  this  cause,  as  also  in  a  less  degree  the 
nebulosity  surrounding  the  planet  Mars,  and  which 
extends  to  a  much  greater  distance  around  the  planet 
than  an  atmosphere  of  similar  nature  to  that  sur- 
rounding our  earth  could  do. 

11.  The  zodiacal  light  and  corona  may  be  sup- 
posed to  be  this  ether,  condensed  into  ultra-gaseous 
molecules,  offering  little  resistance  (if  any)  to  the 
motion  of  a  solid  body;  but  yet  suffidently  con- 
densed to  reflect  the  rays  of  sunlight  under  ravour- 
able  conditions.  This  condensation  extends  beyond 
the  orbit  of  Venus ;  and  it  has  often  seemed  to  me 
almost  certain  that  the  red  sunsets  of  six  years  ago 
were  caused  by  a  tide  in  this  oondensecl  matter, 
causing  it  to  come  within  the  sphere  of  our  earth's 
attraction.  This  tide  was  probably  caused  by  the 
combined  action  of  the  planets  tfupiter,  Saturn, 
and  Mars  with  the  earth.  Photo^phs  of  the 
corona  taken  in  total  eclipse  seem  to  mdicate  a  con- 
dition similar  to  what  I  have  suggested.  This  same 
tidal  action  is  also  probably  the  chief  factor  in  the 
periodical  activity  of  the  sun,  the  tolerably  regular 
deven  or  twelve  year  period  being  doubtless  due  to 
the  combined  tidal  attraction  of  the  larger  planets, 
the  irregularities  being  due  to  the  action  of  the 
minor  punets. 

12.  Each  atom  of  the  ether  connected  with  our 
system  is  revolving  in  an  orbit  around  the  sun,  and, 
of  course,  obeying  the  universal  law  of  gravitation. 
It  necessarily  follows  that  the  mean  motion  of  the 
atoms  lyin^  in  the  orbit  of  any  planet  will  be 
identical  with  the  motion  of  that  planet,  so  that 
even  if  a  certain  amount  of  friction  were  to  exist  in 
the  passage  of  a  solid  body  through  this  medium,  it 
could  not  sensibly  retard  the  vdodty  of  that  solid 
body  if  moving  around  a  common  centre  of  gravity. 

Tnere  are  a  great  many  other  phenomena,  which 
may  be  easily  explained  by  admitting  the  perfect 
elastidty  and  repellent  force  of  the  ether  atoms  and 
their  individual  obedience  to  the  laws  of  gravitation, 
upon  which,  if  you  will  kindly  allow  me  space  in  a 
future  number,  I  should  like  to  gather  the  opinion 
of  some  of  your  readers.  W.  S.  P. 

Wellington,  October  27, 

THE    EBBNCH    OVAI<    CHUCK.— 
DBILLINa   SPIKDLE. 

[31749.] — ^I  WISH  to  ask  whether  anyone  has  made 
the  French  oval  chuck  described  on  page  2dl  of 
Vol.  XLIX  i'  I  know  someone  who  thinxs  of  doing 
so,  and  he  asks  the  meaning  of  lines  9,  10 ...  of  first 
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column  :  "  This  recess  is  bored  through  the  icentre 
with  a  conical  hole."  Now  in  Fig.  1  the  recess 
appears  to  be  bored  in  the  mandrel,  and  hardly  at 
aU  in  the  body  of  the  chuck  as  stated  in  the  de- 
scription. The  truislation  is  quite  correct,  and  I 
noticed  the  same  thing  in  reading  the  original  work. 
I  incline  to  think  it  will  make  no  difference  to  the 
working  of  the  chuck  which  way  it  is  made. 

I  think  we  should  be  much  obb'ged  to  **  C.  C.  E." 
for  giving  us  the  results  of  his  experiments,  and  I 
beg  to  say  I  hope  the  writer  on  the  drilling  spindle, 
etc.,  has  some  more  papers  in  store. 

Fig.  1  shows  a  plan  I  have  hit  upon  for  fitting 


drills  into  a  drilling  spindle,  which  hi 
vantages,  and  is  more  easDy  made  than' 
dinary  way.  (a)  is  a  screw  with  fiattened  end  which 
prevents  the  anil  from  turning,  and  can  be  used  to 
fix  it ;  a  nip  with  screw- driver  prevents  the  possi- 
bility of  dnll  working  loose,  and  does  not  throw  it 
out  of  centre,  {b)  is  a  little  hole  to  push  out  drill. 
I  find  it  very  easy  to  fit  the  drills  into  this  holder, 
because  you  can  witiidraw  (a)  and  fit  to  the  hole 
only,  then  for  the  little  fiat  on  drill  you  fit  it  into 
the  drill  holder  of  the  goniostat.  It  is  much  more 
difficult  when  you  have  both  fittings  to  attend  to, 
and  do  not  know  which  bears.  F.  A.  M. 


YQi; 


COPTIKa  DBAWINGS  TO  A  BEDUCED 

SCAIiE. 

[31760.]  —  Befkeeino  to  *»J.  B.  C.'s"  letter, 
3l7l8,  I  give  a  diagram  and  explanation  of  a 
method  I  employ,  and  which  has  been  in  use  for 
20  years  in  the  office  in  which  I  am  engaged.  For 
example,  suppose  that  the  drawing  is  to  be  reduced 
to  three-fourths,  draw  a  straight  line  A  B  of  any 
length.  From  any  point  A  drop  a  perpendicular 
A  (fat  right  angles  to  A  B.  Lay  off  on  A  C  a  con- 
venient distance  A  D.  Then  with  D  as  a  centre  and 
radius  of  a  length  of  which  A  D  is  three-fourtha 
the  original  drawing,  out  A  B  in  E,  join  D  E  and  the 
diagram  is  completed. 

If  any  dimension  E  F  from  the  original  drawing 


is  with  compasses  applied  from  E  along  E  D,  then 
F  G  will  be  the  reduced  dimension. 

It  is  not  necessary  in  practice  to  draw  the  line 
F  G,  as,  l^y  oscillating  the  point  of  the  compasses, 
the  point  of  perfect  contact  will  be  easily  got,  ana 
will  be  the  required  reduction.  The  lines  A  B  and 
D  E  may  be  produced  in  the  direction  of  the  dotted 
lines,  thereby  enabling  the  draughtsman  to  mea- 
sure longer  distances  than  that  for  which  the 
diagram  was  at  first  constructed,  should  occadon 
require.  William  Hastie. 

162,  Hospital-street,  Glasgow. 

SMGEIE- CONSUMPTION. 

[31751.] — I  HAVE  often  thought  it  posdble  that 
fire  may  be  made  to  bum  in  a  drcle  by  a  mechanical 
arrangement  of  draught.  If  this  could  be  acoom- 
plishM,  all  the  gaseous  parts  of  coal  would  be 
effectively  consumed,  leaving  only  the  earthy 
redduum,  and  thus  the  consumption  of  smoke 
would  be  achieved,  and  a  |^reat  saving  of  fuel 
effected  as  well,  and,  in  addition  to  these  benefits, 
a  larger  amount  of  heat  would  be  secured. 

«r.  B.  S.  B. 


COBBIGENDA      FOB      COM- 
POSITOBS    AND    CBITICS. 

[31752.]— I  WAS  exceptionally  unfortunate  as  to 
errors  of  the  press  in  my  letter  31720,  p.  187,  pro- 
bably because  I  wrote  it  at  a  pace  exceeding  even 
my  usual  rapid  writing,  and  had  no  time  to  look  it 
over  before  posting.  A  little  intelligence  in  the 
readers  wUl  see  the  errors ;  but  I  cannot  count  upon 
that  from  some  of  my  critics,  who  are  quite  able 
and  willing  to  found  some  sort  of  condemnation 
upon  sudi  matters.  Ck)l.  1,  p.  182.  line  7.  *^  pressure 
of  matter  "  should  be  presence.  A  few  lines  lower 
should  read,  '*  there  is  some  reason  to  believe." 
The  3rd  Une  from  end  of  penultimate  paragraph 
should  be,  '*the  reader  should  understand  tlutt 
these  are  private,  friendly  letters.'* 

It  is  quite  natural  for  a  mere  casuist  to  falsify 
his  opponent's  statements  and  arguments,  to  enable 
him  to  beat  these  *'  men  of  straw,"  as  these  creations 
are  cadled,  when  the  real  arguments  are  beyond  his 
power  to  answer.  But,  to  say  nothing  of  the  breach 
of  the  command  "  Thou  sbalt  not  bear  false  witness 
against  ihj  neighbour,"  such  a  course  does  in  no 
way  advance  the  argument,  nor  does  it  conduce  to 
respect  in  the  minds  of  intelligent  readers.  It  only 
gives  a  temporary  triumph  to  Uie  casuist  personally, 
and  a  shadowy  sense  of  victory  in  the  minds  of  tne 
unintelligent  or  prejudiced  read^. 

'*  W.  C.  E."  is  an  old  reader  and  contributor, 
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and  knowa  perfaotlj  well  thnt,  wliEtlier  m^  viewii 
U  to  tlie  ether  &re  correct  oc  Dot,  I  am  neither  a 
fool  nor  an  igEoranms  writing  without  knowledge 
ol  mj  aubject ;  ttoretore  he  baa  do  right  to  impute 
to  ma  Btatemeuts  or  ideas  which  none  but  a  fool  or 
ignoramue  would  set  forth.  If  he  will  not  take  the 
^uble  to  read  what  I  say  with  sufBcient  cars  to 
undentand  mj  moaning*  he  ha«  no  right  to  criticiae 
ma  at  all.  II  fie  has  so  warped  his  mind  that  be  is 
imable  to  see  anytldog  eii^pt  fcem  hia  own  special 
aspect,  his  criticianii  would  be  of  no  importanoe. 
But  at  lea&t  be  should  refrain  from  making  me  say 
thla^  of  which  no  indication  ereu  can  be  found  in 

Hia  letter  31730,  p.  18S,  consiBlB  of  four  para- 
grapbs,  every  one  at  which  is  a  deliberate  mis' 
^  atatemeut  of  my  poettion,  and  in  every  one  is  on 
Attempt  to  make  me  appear  ridiculoua  in  the  light 
■ot  that  rais-sttttaniant.  He  saya  :  "  Momentum 
.Soea  not  in  any  way  depend  upon  gravitation :  but 
'  SigDaa '  appears  to  have  his  own  dell uitions."  I 
■challenge"  W.  C.  E."  to  point  out  where  I  have 
used  any  worda  which  caa  even  be  twiitedinlo 
giviog  a  colouring  of  truth  lo  thia  sraggeetion.  But 
momentum  is  one  of  the  elemant*  of  dynamiea,  and 
inlottoSlCOS.p.  142,  when  replying  to  "W.C.E.," 
and  explaining  my  objection  to  applying  the  dynB' 

can  the  lawa  of  motioa,  tbe  facts  of 


legitimate  quBBlion,  "  W.  C.  E."  faltifles  my 

and  aaeers  at  me.     Readers  will  probably  doubt 

Whalher  he  eaa  answer. 

"  W.  C.  E."  aaja,  "sbatl  require  (witli  'Sigma') 
two  ethers."  Ho  knows  that  m^  whole  argument 
is  that  the  tacts  of  electricity  require  noctherat  all, 
and  that  ordinary  matter  in  their  whole  source- 
He  aaya  I  am  bound  to  ^vo  an  ciplanation  ot 
,  gravitation  phenomena,  which  as  yet  no  one  baa 
done,  though  "  W.  C.  E.,"  poaing  aa  a  propbet, 
esys  ooe  is  ■'  looroiog."  Well,  when  the  American 
matron  wonted  her  daughter  to  pan  free  into  the 
show  of  Artemus  Word  on  the  ground  that  ehe  was 
a  guahing  child  of  nature,  Uml  acomful  showman 
replied,  "Let  her  gush,"  So  I  aay,  let  it  loom. 
1  have  often  aeen  the  "  loom  of  land  which  turned 
-out  to  be  cload-land. 

"  W.  C.  E."  saya  I  prefer  to  travel  Bolua  first- 
class,  while  he  goes  third  with  Ihe  common  ruck  of 
mathemalical  phyaiciats.  I  am  not  quite  so  solitary 
as  he  fanciea.  But  Milton  deacjibea  one  solitary 
angel  revolting  against  the  leading  of  Lucifer. 
Weli,  I  sbould  prefer  the  r/ile  of  the  faithful 
Abdiel,  clinging  to  truth  instead  ot  following 
great  names,  and  ao  going  with  the  multitude  to  do 

"'W.  C.  E."  saya :  "  Aa  to  some  ot  the  facta,  the 
mathematical  phjnidsta  of  the  world,  who  are  alto 
aldlled  eiperimantalists,  aay  they  do  eiiat.  '  Sigma ' 
Bays  they  do  not."  Every  clause  ia  either  an  abaur- 
diCy  or  a  foluBcatioo  ot  my  poaiticti.  It  can  only 
rBiOC  to  my  denial  of  tbe  eiiatence  of  magnotiaai 
and  electricity  in  inlBrplanetory  apace.  Have  those 
"skilled  eTperimeutaliBta "  tested  apace?  Have 
they  adduced  a  single  fact  as  to  what  occurs  ill 
Bpa^aF  Where  do  I  deny  the  ynfCa.'  What  I  deny 
is  simply  an  iu/rrrncf  from  facts  whinh  I  admit,  and 
aiplain  differently.  Will  "  W.  C.  E."  accept  my 
long-fitanding  challenge  to  these  skilled  mathe- 
maUdana?  Will  ho  attack  my  two  propositions?— 
1.  That  the  eun  is  not  u  magnet,  because  its  tem- 
perature vastly  eiocoda    that  at    which  magnetia 


tian.  Until  theee  projujaitiODB  arc  disposed  of ,  the 
theoretical  inJerericea  of  matliematitil  physicists 
and  bldlled  ciperiuientolists  are  mere  idle  words. 

Sigam. 

ELECTBTCITT    AND    ETEEB. 

el7J3.]— The  remark  of  "  W.  C.  E.,"  p.  188. 
ose  who  reject  action  at  a  distance  are,  to  ba 
consistent,  bound  (o  give  anathci  eiplanation  of 
gnvitalJuQ  pheuomeDa,"  savours,  I  think,  rather 
much  ot  the  time-honoured  resort  ot  bafd^  bump- 
tiouanesB— "  If  it'a  not  what  I  say,  then  what  ia  it  f " 
Wby  aretbey  "  bnuud  to  give  another  explanation" 
of  anything  ihey  see  reasons  for  doubting?  lam 
not  speokiug  for  or  against  tlie  ether  hjpathesis— 1 
don't  huow  euough  about  it  to  do  so  :  but  I  admire 
fair-play  and  some  show  of  reason  in  a  discussion. 
Most  of  na  have,  I  atippoee,  to  take  the  ether  tem- 
porarily on  trust:  uevertheless,  I  conteis  I  should 
leel  more  kindly  towards  it  if  its  supporters  showed 

temptuouB  dogmatism  and  mere  e. 
than  has  been  displayed  by  some 
former  opponents.  Such  tactics  are  usaally  those 
of  a  logically  weak  muBO,  whether  the  ether  be 
or  no,  and  such  attacks  were  nnwortliy  ot  oi 
scientidc  discussion ;  they  simply  cauaeil  paj 
perhapn  li\<8  lo  their  object  tfaau  to  tho^e  wliolia 
appredatid  ior  so  many  years  "  .Sigma' a  "  en 
tritutitina  lo  lhc.?c  pages.  As  n  non-murlieniflficul 
phyjid.-tnijfiK.  Ihiy  this  H.itltfing 
■oul  and  cuuimeiii)  it  also  to  oil  sneere 


'.fovertiy^ 


openly,  at  noo-Tnatbematicians.    Faraday  is  said  to 

'    ve  laughingly  observed  Uiat  he  never  made  a 

ithematical  calculation  except  when  he  turned 

the  handle  ot  Bsbbago's  machine.     I  have  an  idea 

'~  ematics  might  have  spoiled  him.    Now  who 

ig  subsequent  physicists  may  be  compared  with 


Belfast. 


J.  Brown. 


VIOI.  D'AMOUB. 

[31754.]— I  DEO  to  thank  C.  J.  Tohourdin  for  his 
drawings  anil  measurements  of  the  above  inatru- 
,  and  I  feel  encouraged  to  presume  oa  his  good 
re  to  ask  liim  to  answer  the  following  :^What 
I  reason  wo  hear  so  little  of  the  viol  d'amourf 
it  some  defects  which  cause  the  violin  to  be 
preferred?  Perhaps  the  difficulty  of  tuning  may  ba 
ogainat  it,  as  I  suppose  that  is  more  difficult. 

In  making  one,  would  it  be  advisable  to  take 
the  thickuHB  of  back  and  belly,  &o.,  from  the 
meaauremonts  given  for  a  violin  ?  That  is  in  pro- 
portion to  Biie,  as  the  viol  d'amour  ia  much  larger 
than  the  violin;  it  would  thus  be  muoh  thicker. 
What  difference  does  the  Sat  back  make  ?  I  should 
thlulc,  if  the  arched  bock  ia  preferable  tor  the  violin, 
it  would  be  so  for  Jhe  viol. 

Now  the  strings,  what  gauge  are  they  7    II  the 

lowest  note  on  tlie  viol  ia  D,  will  the  D-atriug  of 

the  violin  do  for  the  thickest  string,  and  A  and  E 

stand  for  the  othen  ?    And,  also,  what  gauge  are 

IB  steel  strings  ?    I  don't  Qnderstand  the  sentenno, 

It  is  tuned  in  thirds  and  fourths,  so  as  to  give  the 

immon  chord  in  two  octaves":  but  if  you  say 

hat  note  each  string  is  tuned  to.  I  can  manoee. 

Liverpool. 


E.  P. 


BEFUES  TO  QUERIES. 

■,■  I»  lluir  anneiri,  Cerrnpmdmti  ar4  rapttl' 
fully  rtqu^led  lo  mmtuM,  in  laeh  initaiut,  tht  lUli 
andiumi)r  of  tin  qutry  lukid. 

[7I90'2.]— Oantrlftigal    Pumpa.— The   eiperi- 
lents  of  General  Morin  with  a  so-called  Appold 
sntrifugal  pomp  gave  the  follovriug  results  :  — 
No.  of    Litre  per    Height  in    Bev.  per 
trial.      minute.      metres.       minute.    Us.  effect. 

4.  583'i  5'(J9  792  0  085 


Morin  says  the  trials  show  conclusively  that  the 
Appold  pump  is  capable  of  yielding  a  U.E.  of  from 
1)0  to  70  per  cent.,  if  placed  m  thesuclioa  water  and 
rotated  at  suitaUe  speed.  The  pipes  are  ot  aucb 
aizea  as  to  allow  of  a  wotor  velocity  of  very  nearly 
t  metre  {i-2»ll.)  per  second.  Some  trials  at  Berlin 
with  a  centrifugal  pump  capable  of  lifting  ^0,760 
litres  pr  minute  (4,.i67  gallons)  615  mittea  high, 
gave  t  effective  horse-power  in  water  lifted  per 
l'ti391I.F.  indicated.  Asiyuming  tbe  engine  to  coo- 
Bume  l-fiMl.  (3'30a2lb.)  of  coal  per  l.H.P.  per 
hour,  the  work  done  would  be  100  cubic  metres  of 
water  lifted  I  m^tre  high  with  a  consumption  of 
Ika.  ot  coal,  or  a,780c.ft.  1ft.  high  with  lib.  of 

coal.  MABIENDREa. 

[TiOSii.l-Model    LocomotlTA   (H.a.)— I   do 

not  think  any  amall  model  injector  can  ever  be 
mode  to  work  continuously,  because  the  ooxsles 


[721(!8.]— Eleotrio  BeU  and  Battery.— As  a 
boU'Qttcr  of  some  experience,  I  may  perhaps  ' 
allowed  to  state  my  views  on  the  above  subje 
Although  I  have  Men  engaged  in  fitting  electric 
bells  for  the  lost  ten  years,  1  have  never  troubled 
which  terminal  ot  the  battery  I  have  counecti " 
the  main  push  wire.     In  my  opinion,  the  re 
why  one  terminal  should  be  used  in  preferem 
the  other  is  onl^  because  ot  tbe  greater  conven 
given  by  a  universal  rule.     Of  the  many  ele 
boU-fltters  I  have  come  across,  one  makes  a  practice 
ot  connecting  up  zinc,  and  another  carbon.  Myself, 
I  usually  connect  just  which  is  handiest  after  the 
battery  is  in  position,     I  feel  quile  satisRcd  in  my 
mind  that  if  good  wire  is  used,  it  does  not  m-"  - 
which  terminal  of  tbe  battory  is  employed. 


telll 


mthut 


1  Battery.-Pei 


found  to  bo  the  case,  and  net  what  is  BUggestod  __ 
indioatcd  to  me  by  others.    Probably  Mr.  i^wardB 

has  had  a  large  experience;    but  tliere  are  r" 

who  have  had  quite  as  muoh,  if  not  more.  I 
had  to  do  witli  quite  as  many  iiiBtaUations 
mentions,  and  I  will  be  bound  of  a  more  varied 
character.  I  sboulil  hardly  have  the  assurance  to 
write  a  book  on  elcctric-beU  fitting  did  I  not  think 
I  hod  had  enough  experience  to  allow  me  to  apeak 
BUtborilatively  on  tbe  subject.  No  one,  1  lldnk, 
who  bus  road  "Practical  Eiectric-Bnll  rittiu«*' 
Hill  Bci'uie  mp  ot  lulvocating  ''jerry"  Murk;  liut 
will  ackuoivledge  that,  it  anything,  I  have  ami  on 


the  right  side,  Mr.  Edwards's  remarks  aboat  imc 
being  put  to  push  in  order  to  enable  the  job  to  bail 
oat  till  pairl  for  ars  too  ridiculous,  u  the  bdK 
would  cease  to  ring  were  there  any  •erioui  i-^: 
and,  moreover,  it  is  customary  nowadaya  wioi  bD 
respectable  contractors  to  guarantea  their  worit— st 
'  ast,  I  do  mine,  both  in  electric-lighting  and  belk 
F.  C.  AUMf. 
ICo,  Queen  Tiotoria-slreet,  E.G. 
[72163.]— Eleotrio  Ball  and  Battery.- While 
agreeing  with  Mr,  Allsop  that  from  a  praetjal 
point  of  view  it  is  quite  immaterial  which  poleef 
the  battery  is  connected  to  the  push  wire,  I  diooU 
certainly  recommend  that  if  we  are  to  take  inln 
acODunt  the  "elooCro-disBolution"  of  copper  which 
(theoreticallT)  occurs,  the  zinc  pole  of  the  battar 
bo  connected  to  puali,  and  not  "  carbon  to  push, 
aa  advised  by  Sir.  Moseley.  The  reason  for  this 
very  simple.  It  is  admitted  that  in  all  ordinuv 
ises  tbe  total  length  of  push  wire  is  far  exoae^ 
r  the  aggregate  lengths  ot  the  indicator  wire*.  If, 
len  we  assume  that  the  leakage  (and  thereforalbs 
electrolytic  corrosion  ot  the  copper)  tokos  pbca 
ir  less  uniformly  over  the  conductora  connected 
copper  pole,  the  greater  their  length  thelav 
will  be  the  action  at  any  one  point :  oonaeqomtly 
last  longer  before  a  breakdown  atean. 
ler  hand,  if  we  take  the  more  probaHs 
case  of  a  break  due  to  a  bad  leakage  at  tome  one« 
■  only,  surely  it  ia  preferable  that  the  eom- 
1  from  one  push  should  be  intenufM 
rather  than  that  one  of  the  main  wires  shonld  go  uj 
~  e  whole  system  be  brought  to  a  standstill.  But, 
ter  oil,  howotten  do  breakdowns  due  to  "ole«io- 
lyticsj  corrosion  "  take  place,  or  anytlUDg  wtffto 
of  the  name  of  wiring?  One  can  im^nelhatwia 
paraffined  cotton-covered  wires  imbedded  in  din^ 

floater  it  might  happen,  and  the  sooner  the  better ; 
ut  not  otherwise,  for  we  must  remember  that  tbs 
E.M.F.  of  the  battery  aeldom  exceeds  five  to  tfo 
volts.  It  ia  hardly  necesBOry  to  recur  to  the  point 
which  Mr.  Alleop  keeps  on  emphaaisiiiff— iwa- 
rently  to  deaf  ears- namely,  that  no  leab««  <m 
take  place  without  at  least  two  faults  on  irini  cex 
nected  to  opposite  poles  of  tbe  battery,  and  ^ta^ 
fore  if  the  shorter  ot  these  is  thoroughly  well  nia- 
~  it  reduces  tlie  wearaod  tear  on  theotttatsal 
poorly  insidated  wire  just  as  etleetiTely,  U 
matter  whether  it  ia  connected  lo  the  C  or  Z  pel*. 
E.  J.  WiWt 
[7224fi-]— Bolenoid.— WiU  Mr,  Bottono  plaiM 
say  if  the  plunger  or  piston  is  reqaired  to  be  e(  B 
diameter  just  to  pass  m  and  out  of  2ii].  diam.  am 
tube,  and  should  it  be  of  solid  iron  ?  I  don't  bus 
if  I  mode  it  quite  clear  when  I  asked  my  qoesdm. 
-  ■  jt  that  I  want  to  pull  from  2tb.  to  itb.  islo 
il,  but  that  1  want  it  to  pull  a  lever  with  i 
weight  on  lo  that  amount  on  it.  Is  the  chronie- 
add  battery  what  is  known  as  a  bichromate,  nuda 
of  bichromate  and  sulphuric  acid,  and  ia  it  oiMcsB 
of  a  pints,  or  fi  cella  of  one  pint  each  in  series?  1 
shall  want  it  in  drcuit  tor  six  or  savoii  houra  st  » 
stretch.  How  often  (about)  would  they  wist 
rochatKingt  I  think  :;lb.  will  be  enough  to  in 
wbatlwSnt.  R.  ?ATLO». 

[723 II.]— Brivinff  Meohanism  (Or  TilojcKl 
■I  thank  "Nun.  Dor."  tor  his  reply  to  my  (I  bbI 
'  '  cure  query.  I  wished  to  know  if  tbas 
ood  tricycles  made  on  tbe  prini^t 
My  own  device  is  a  donble-niDk  ganl 
1  Uie  driving-wheel  axla.  Til 
arms  connected  with  the  psdik 
b.  on  the  pedals  throii|^  lib 
rack,  through  about  Sin.,  Bil- 
ciant  to  arive  a  40in. -wheeled  machine  ow  b 
drcuroference  ol  its  wheela.  In  the  whole  tSttI 
do  not  think  more  than  7  or  8  per  cent,  would  <» 
lost  in  triclion.  There  ia  nothing  tor  dust  to  liea 
or  stick  to.  The  power  eoold  not  be  more  dinc9 
applied,  and  every  pound  on  the  pedala  tells  UuoV 
every  inch  of  its  course.  The  movement  at  at 
pedal  is  an  un-and-down  one.  The  oontriWi 
would  also  leiid  itself  readily  to  the  direot  'VfB*- 
Kon  ot  steam — or  smote,  does  "  Nun.  Dor-  sfl' 
If  "Nun.  Dor."  feels  interested,  and  woaldadv* 
tiso  an  address,  I  would  recoup  the  chBrgeand<»i 
him  a.  sketch,  Cicunft 

[723(11.]— Power  of  Eloatte  Bpriaga.— I »« 
indiarubber  or  anything  else  that  ia  more  pow«t» 
than  steel  springa,  weight  for  weight. 

iKTsaroi. 

[72300.]— Bealn   Oil.— Will   you  Iriodly  slW 

me  to  explain  more  fully  what  I  mean  ?  I  meoal" 

oil  that  i  obtained  by  the  distillation  of  COBOI' 

resin  after  tbe  crude  turpentine  has  coma  ovsi. 

[72393.1  —  MoRlo  BaoareB.  —  In  rephr  » 
"Z.Y.X."  ("E.M.,"p.  19il).  "narik"  u,  h 
itself,  a  word  without  meaninn,  and  it  naedisB' 
science,  and  tbereture  not  verylikely  tofliidili*^ 
into  dictionaries.  Keverthcloss,  it  ia  an  adjaBttN 
that  has  been  employed  lor  thirty  year*  or  WJ* 
denote  a  property  of  certain  magic  aqnaisi  "• 
have  heoii  un.ler  discussion.  The  rcmsun  of  « 
.■iliiptLon  liy  in  the  rircuraslance  that  the  W- 
Williua  Froit,  who  was  tlie 


indicated.    My ^— 

with  two  piniona  on  the  driving-wheel  axla.    Tit 
rack-lever  has  two  oj  ..j  _!.t  .,.       «. 

A  pressure  of    Sllb. 


it  to  caUat 
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iod  of  magio  aqnaze,  called  them  **  Nasik  " 
liter  tkeplaoe  where  he  resided— Na^,  a 
[ndia.  Tlie  article  on  maffic  squares  in  the 
^ia  Britannica  was  written  tij  him,  and 
lares  are  allnded  to  in  it.  T.  S.  B. 

.j-^L.  and  N.W.  Express  Oompounds. 
lerist  will  find  all  the  information  he  re- 
L  back  volumes^  and  no  doubt  Mr.  Webb 
would  oblige  hmi  with  the  dimensions  he 
,  or  he  can  find  them  in  the  engineering 
Msides  the  "E.M."  The  Teutonic,  No. 
iS  iUustrated  on  Jime  14  and  again  m  the 
for  July  26  last  year,  so  tibat  one  or  the 
the  numbers  will  surely  be  in  print.  The 
may  also  be  referred  to  pp.  80,  99,  Vol. 
.  and  to  the  indices  generally.       Yidbo. 

:.]— Problem  In  Heat.— There  is  an 
error  in  this  question ;  but  as  it  is  of  little 
lybody,  the  querist  may  be  recommended 
ire  the  difference  in  diameter  at  tiie  different 
tures  by  means  of  a  pair  of  calipers  or  a 
rth  measuring  machine.  G.  L. 

>.]— Wall's  BleaoMnff  Process.— Does 
rist  mean  Watt's  bleaching  process,  or  what 
oes  mean  ?  Some  kinds  oi  "  fat  *'  are  not 
eached,  even  with  sulphurous  add,  and  yet 
ue  asked  to  explain  to  a  man  who  does  not 
bimself.  S.  B. 

».l— M.S.  and  L.B.— There  is  a  sketch  of 

the  locos,  on  this   line  on   p.    192  last 

but   dimensions   are   not   given.    Fail  to 

special   features— in   fact,    the  sketches 

suns,  or  whatever  they  are,  of  locomotives 

ipace  that  might  be  better  filled.    In  this 

the  Midland  have  had  locos,  of  exactly 

)  pattern  running  for  some  years. 

T.  M. 

.J— Autumn  Leaves. — Dry  the  leaves 
y  in  blottinj^-paper,  and  then  soa^  in 
Muraffin  wax— just  melted,  no  more.  Drain 
,  and  if  necessary  rub  gently  with  a  bit  of 
-paper  or  a  soft  cloth.  S.  B. 

(.]— Bookbindlner. — Some  simpler  method 
g  books  than  by  machine— that's  the  quexr. 
ere  is  nothing  of  the  kind ;  but  books  can  be 
aeans  of  a  shieurp  knife  run  against  a  glass 
I  a  guide.  A  steel  block  will  do,  such  as  the 
the  press  ;  but  it  takes  a  very  sharp  knife  to 
I,  and  all  that  need  be  attended  to  is  to 
.tting  the  g^de.  C.  M. 

L]— Black  Olaze.— "W.  J.  P."  has 
tought  or  found  a  **  pup,"  as  it  is  called  in 
s.    Whence  did  he  ootain  his  recipe  ? 

L.  B. 

I.]— Analysis  of  KOH.— I  have  most  of 
books  on  analysis  published  in  English,  and 
"  can  point  out  the  information  i  require, 
oblige.    I  have  not  been  able  to  find  it. 

J.  H.  BOOTLB. 

I.  ]— Colliery  Working.— You  are  prob- 
ing about  400H.P.  of  work.  You  would 
about  140,000c.ft.  of  compressed  air  (at 
sr  hour,  and  this  quantity  could  be  obtained 
fctihlti  sets  of  air  compressers  and  engines, 
24  in.  by  40iu.  stroke,  meJidng  60  revolu- 
r  minute.  Four  might  possibly  suffice ;  but 
tion  of  a  fifth  is  safer,  and  always  desira))le 
terve  in  case  of  repairs,  &c. 

MABIENBEItO. 

L]— Fountain.  —  I  should  like  to  see  a 
fa  *' perpetual"  fountain,  and  shall  feel 
if  **  Caldemone  "  will  also  explain  the  object 
wer  reservoir  (connected  witn  tubes  in  the 
described^  in  his  reply  to  the  above  query. 

E.  P.  /. 

t.]— Medical  Battery.- While  tTntnlnVg 
tone  for  his  reply,  I  must  confess  I  do  not 
iderstand  it.  Could  he  aid  me  with  an 
ion,  or  tell  me  where  I  could  get  a  reliable 
the  subject,  and  one  that  would  give  me 
want  ?  I  was  treated  some  time  back  for 
B,  &c.,  from  a  20 -cell  battery,  and  which 
it  did  me  much  good.  I  now  want  to  fit 
a  battery  for  my  own  use  if  I  can.  The 
strengths  of  current  were  drawn  off  by 
an  arm  to  different  studs  with  the  number 
in  use  marked  on  them.  This  seems  to  me, 
s  I  can  understand  it,  a  much  simpler  way 
ng  the  plugs,  &c.  I  should  like,  ill  could, 
it  up  a  current  reverser,  so  that  the  current 
e  reversed  without  touching  the  arm  or 
the  electrodes.  The  fitting  of  the  Faradic 
think,  I  could  manage.  Any  information 
gladl^  accepted^  for  I  found  three  months' 
it  with  electricity  do  more  good  than  two 
™?gi^g«  I  ™Hy  add  that  my  knowledge  of 
natters  (such  as  it  is)  was  picked  up  while 
eatment.  Ciiarlton. 

.]— CUffiard's  Oarbonlc-Acid  Gun.- 
gazine  or  reservoir  beneath  the  barrel  lb 
witli  carbonic -acid  gas,  which  is  forced  in 
liquelips  or  condenses  with  the  prreat 
.  Tlie  ttij/<j»^r  n)tcli!ini?m  opens  a  valve 
iriJy,  aiid  aUo.vs  a  siuyle  drop  to  escape 


into  the  duct  leading  to  the  rear  of  the  projectile  in 
the  barrel.  The  <uop  of  add  then  mmiediately 
expands  into  gas— as  it  was  before  being  liquefied — 
with  such  force  as  to  propel  the  projectile  with 
great  velocity.  B.  J.  Ubquhabt. 

7,  St.  Ann-street,  Manchester. 

[72627.]— Sheep-Blp.— For  some  years  I  have 
used  Jeyes'  Perfect  Punfier,'at  5s.  per  gallon — non- 
poisonous,  cleansing,  and  mixing  instantaneously 
with  water ;  as  a  solution,  leavme-  no  stain,  and 
killing  insects  effectually,  besides  nealine  bites  or 
sores.  Directions  are  given  with  the  botue  or  jar. 
I  should  think  the>  above  quantity  would  suffice  for 
100  sheep.  Eos. 

[72636.]— Striking  Force.— In  falling  a  distance 
of  1ft.,  a  ton  will  acquire  a  velocity  ox  8*02ft.  per 
second,  due  to  the  force  of  gravity.  Therefore  the 
momentum  (not  force)  at  the  moment  of  contact 
with  the  ground  of  the  mass  is  8*02  tons-ft.  per 
second. 

Edinburgh.  B.Sc. 

[72639.]— Talo  and  Metal  Spinning.— Cannot 
say  about  talc.     To  spin  metal,  fasten  die  true  on 


hours  together ;  so  that  if  these  pumps  ace  properly 
made  they  are  certain  in  action.  J.  A. 

[72673.]— Pump.— If  the  force-pump  acts  well 
when  the  boat  is  stationarv.  it  should  not  be  the 
fault  of  the  valves.  I  would  suggest  fixing  an  ear 
to  the  aft  side  of  suction-pipe  mouth,  or,  better 
still,  turning  the  mouth  ox  said  pipe  forward  to 
some  extent,  to  allow  the  water  to  rush  in. 

B.  J.  UBaUHAXtT. 

[72665.]— Bope  and  Drum.— The  following 
formula  will  enable  "  Collier  "  to  determine  whM 
he  wants : 

Letr 
I 
d 
n 


ft 
it 


Then, 


diam.  of  rope  in  inches, 
length  of  rope  in  fathoms, 
diam.  of  dnun  in  inches, 
number  of  revolutions  of  drum  to  wind  up 
given  length  of  rope. 


n 


y/2Zlr  ±  (i^)*-irf 


face-plate  of  lathe ;  place  your  metal  against  it, 
and  hold  it  in  position  with  a  piece  of  timber 
pressed  with  poppet*  head.  Ctscby. 

[72646.]— Charginfir  Primary  Batteries.— 
The  small  battery  you  have  will  run  a  6-volt  2c.p. 
lamp  for  about  one  hour  if  charged  with  a  good 
solution.  These  small  batteries  are  mostiy  xxa/A  by 
medical  men  for  the  small  surgical  lamps.  The 
principal  thin^  to  remember  when  mixing  bichro- 
mate solution  IS  that  it  must  be  thoroughly  saturated 
with  bichromate  of  potash  (the  depolariser) ;  it  is  a 
difficult  matter  to  get  the  watw  to  take  up  sufficient 
of  this  unless  the  water  is  made  very  hot.  I  find 
the  best  way  to  mix  this  solution  is  by  putting  3oz. 
of  bichromate  of  potash  in  a  stoneware  vessel, 
pouring  on  to  this  1  pint  of  very  hot  water,  then 
stirring  with  a  glass  rod ;  leave  until  cold,  stirring 
now  and  then.  When  cold^  pour  slowly  into  this 
3oz.  or  4oz.  of  sulphuric  aad,  stirring  meanwhile ; 
then  wait  until  quite  cold  before  using.  Some 
add  a  pinch  or  two  of  bisulphate  of  mercury  to 
keep  the  zincs  amalgamated. 

H.  H.  Headwobth. 

191,  High-street,  Poplar,  E. 

[72655.]— Railway  Curves.— The  inner  rail  is 
laid  lower  than  the  outer  in  the  original  con- 
struction of  the  railway.  It  is  not  depressed  by 
the  motion  of  the  train.  The  reason  of  this  differ- 
ence of  level  is  owing  to  centrifugal  force.  The 
depression  of  the  inner  rail  is  such  a  difference  in 
levels  with  the  outer  rail,  and  so  designed  that 
when  the  train  is  moving  round  the  curve  at  the 
average  speed  intended,  the  pressure  on  the  two 
rails  is  equal.  When,  however,  a  greater  speed  is 
made,  the  pressure  on  the  outer  rail  is  greater,  and 
if  a  less  speed  than  that  intended,  the  greater 
pressure  is  on  the  inner  rail.       B.  J.  Ubqtthabt. 

[72657.]— S.W.B.  Tank  Engines.- In  reply 
to  "  Caucasus,"  I  beg  to  send  a  sketch  of  one  of 


the  L.  and  S.W.B.  Co.*s  new  tank-engines,  with 
trailing  bogie.  No.  180,  built  at  Nine  Elms  this 
year.    I  am  sorry  I  am  unable  to  give  particulars. 

H.  C.  Trimulle. 

[72673.]— Pump.— I  have  a  pump  gin.  diameter. 
|in.  stroke,  and  could  not  get  it  to  work.  After  a  deal 
of  trouble,  I  reduced  the  play  of  the  valves  to  -^io.. ; 
it  now  works  splendidly  at  600  revs,  against  901b. 
pressure.  Menkaea. 

[72673.] — Pump. — You  require,  I  think,  a  back- 
pressure valve  inserted  in  the  feed-pipe  near 
pntranoe  to  boiler.  I  have  a  l^in.  bore  engjine 
fittH(l  with  a  smaller  piirap  than  \ours,  and  it  gives 
entire  satisfactioi),  feeding  the  boiler  perfectly  for 


In  case  given  we  have  /  s  100,  r  a  1^,  and  d  8  12. 
Hence,  by  substituting  these  values  in  the  formula, 
we  get  n  b  35*36.  Lyons. 

[72677.]— Force.— In  a  short,  bent  tube,  if 
force  is  transmitted  through  liquid  which  is  itself 
stationary,  the  pressure  dtes  not  tend  to  move;ihe 
tube  boduy.  If,  however^  liquid  is  forced  through 
a  short,  bent  tube,  there  is  resistance  at  the  bend 
tending  to  straighten  the  tube,  more  especially  if 
the  nozzle  on  outiet  of  the  tube  be  throtUed,  or 
there  be  greater  resistance  thereat. 

B.  J.  Ubquhabt. 

[72688.]— Pumplnar.  —The  beet  way  would  be  to 
find  the  cubical  capacity  of  your  pump;  but  you 
do  not  mention  what  sort  of  pump  it  is. 

Ctkbt. 

[72688.]  —  Pumpinff  Water  —Measure  the 
capacity  of  your  pump  cylinder  in  cubic  inches, 
deducting  the  volume  of  piston  rod,  for  return 
stroke  if  a  double-acting  pump.  277*274c.ia. 
B  1  gallon.  Multiply  by  number  of  strokes  per 
minute,  and  you  have  gaUons  per  minute.  Can't 
imderstand  vour  3in.-deep  business?  Don't  see 
what  it  has  do  with  the  question.  Sx. 

[72688.]— Pumpinar  Water.— Why  not  actually 
measure  the  quantity  of  water  by  allowing  it  to 
flow  for  a  given  time  into  a  receptable.  This 
would  give  more  correct  results  than  any  theoretic 
way  of  ascertaining  it.  Ton  can,  in  fact,  oidy 
properly  determine  the  work  and  duty  of  your 
pump  by  so  domg.  Tresca  carried  out  his  experi- 
ments at  the  Conservatoire  dee  Arts  et  Metiers  at 
Paris  in  this  way.  If  the  water  is  flowing  along  a 
regulator  channel  you  might  get  at  quantity  approxi- 
mately, by  multiplying  cross-sectional  area  of  tiie 
channel  in  square  feet,  by  the  observed  velodly  m 
feet  by  0*84.  MABiBNBBBa. 

[72689.]— Model  Looo.  Making.- 1  should 
have  figured  the  length  of  suspending  link,  Vol.  LI. 
p.  504,  2in.  instead  of  Ifin.  This  will  msJce  it 
right.  J.  H. 

[72690.]— Silvering  Brass  Olock-Faoes.— To 
fill  in  the  dial,  heat  over  a  lamp  and  flow  black 
sealing-wax  over  the  whole.  Grind  this  off  level 
by  means  of  a  piece  of  flat  pumice-stone  and  water, 
leaving  the  engraving  filled  in  black.  Clean  the 
dial  thoroughly,  and  finish  off  with  a  clean  rag 
dipped  in  aut  and  wator,  to  charge  the  surface 
thoroughly  with  salt.  It  is  then  silvered  with  a 
paste  of  suver-chloride  and  cream  of  tartar,  rubbed 
on  with  a  flat  cork,  using  a  circular  motion  to 
give  it  an  even  grain.  To  prepare  the  chloride 
paste  proceed  as  follows : — Dissolve  silver  in  nitric 
acid  and  water^  add  sufficient  hydrochloric  acid  to 
precipitate  it  m  a  white  cloud.  Let  this  settie, 
then  pour  off  the  acid  and  wash  thoroughly  with 
water,  and  then  dry.  Mix  this  into  a  paste  with 
cream  of  tartar.  When  done,  the  dial  must  be 
wae^ed  with  plenty  of  water,  and  finally  warmed 
over  a  lamp  to  give  a  gloss  to  the  seahng-wax. 

F.  J.  Garrabt). 

[72691.]— Current. — A  single  chromic- acid  cell, 
with  zinc- carbon  plates,  gives  an  E.M.F.  of  about 

2  volts  for  a  pretty  considerable  time— certaialy  for 

3  hours.  Hence,  two  such  cells  joined  in  series  will 
give  the  required  four  volts.  Now,  the  resistence 
of  fresfaJy  made  up  cells,  with  elements  about  4in. 
square  and  3-16in.  apart,  is  very  low — not  more 
than  *08  of  an  ohm  per  cell ;  therefore  the  resistance 
of  the  two  cells  would  be  about  0*16,  and  the 
current  on  the  short-circuit  nearly  25  amperes ;  but 
tiie  battery  would  soon  run  itself  down  if  run  at 
this  rate.  If,  however,  the  total  resistance  of  the 
outer  circuit  (comprisiDg  the  leads  and  the  work  to 
be  done)  were  maae  up  to  1'8(  uhm,  a  current  of  1 
ampere  would  flow,  and  this  would  be  maintained 
pretty  constant  for  3-  hours ;  more  especially  if  the 
liquid  could  be  stirred  or  agitated  occasionally. 

S.    BOTTONE. 

[72692.]  —  L.  and  N. W.  Locos.  —  No.  9.35, 
Charles  Dickens,  is  one  of  the  "  Preceilent "  tvpe, 
illustrated  in  the  "  K.M."  for  August  22,  ISUO. 
Principal    diineusious  are :   Diameter    cf  driving- 
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wbeeb.   lift.  7)iii. :  lenden,  3tt.  : 


ejlindsn, 
.lectB  to  the 

_    _  ""TootoDio" 

:  1301  Teutonic,  March,  '89:  1303  Oceanic, 
JUy,  '89;  1303  P«ciao,  Juno,  'MO;  130S  Doric, 
May,  '90;  IMS  lonio,  Jone,  ■90;  1307  Coptic, 
Jane,  '90  ;  1300  Adriatie,  June.  'DO. 

Nohth  -  Weotbsn  . 
[72893.]  —  Soap-BnbbleB.  —  U   yoai  bubble 
lireak,  your  soap  lolution  ia  faulty.     L'sa  it  fre«h, 
and  use  Rood  soap.    Coal-gas  will  do  ;  it  is  handier 
than  hydrogen.  Sm. 

[72693.1-aoap-BnbbleH  FlUed  with  Hydro- 
■ren.— A  little  glycerios  added  toyouIBOap  eolutioii 
aattsrs  all  right.    It  increasee  the  tenacity 


a  film,  and  t 


ii  aU  that  ii 


B.Sc.,  EdiD. 


(72693.  ]-8oap-Bubbla»  Filled  with  Hrdro- 
Cen,— The  fanlt  is,  peihaps,  [n  the  HoIutioD  used. 
A  good  one,  givon  by  Mr,  Boys,  of  South  KanEing- 
ton,  ii  cleats  of  soda  (pure),  ioz.,  dissolved  iu  one 
pint  of  cold  distilled  water,  to  irhich  is  afterirarda 
added  one-thiid  otita  balk  pure  glycerine.  After 
^^anding  ii  week  in  stoppered  bottle,  the  olear  liquid 
ia  to  be  siphoned  oiTfrom  scum  and  Kidiment.  With 
this,  beautiful  bubbles  Sin.  or  lOiii.  diameter  can  be 
easily  blown,  and  if  a  small  proportion  of  hydrogeu 
orcoal-gaa  be  added  1a  the  air  in  them  they  may 
float  about  for  soma  time.  A  number  of  exceed' 
ingly  pretty  and  interesting  experiments  with 
biibblea  were  described  by  Mr.  Boys  in  the 
I'Ait.  Hftiy.  about  th»e  yean  ago.  It  the  oteate 
cannot  lie  eouTenJentlj-  obtained,  Marseilles  or 
Cartille  soap  in  rather  larger  proportioa  may  be 
tried ;  but  I  luidcrstand  it  ia  not  nearly  so  good. 

Belfast.  J.  Bbowh. 

[72696.1— Velocity  of  Floe  GaeoB.— The  pres- 
sure can  be  found  in  tke  way  described,  i^h^id.  of 
water  =  2-931b.  par  squire  foot,  wbich  is  somewhat 
in  Kiceea  of  the  usual  pressure  for  Lancashire 
boilen.  The  velocity  in  feet  par  second  may  be 
Icnud,  approiimately,  by  the   followiug  rule: — 

64-4  X  v^haad  in  ipches. 
Thus—    64-i  y.  -/^Mli  =  17-657ft.  par  sec. 
The  more  usual  pressure  is  0'4in.  of  water,  and  the 
pTessnre  per  sqoare  toot  corresponding  to  this  is 
liljyj  =  2-08Ib, ;   27'Cflin.   of  water   ooluian 
Iwing  eqoal  to  lib.  per  square  inch. 

[72697.1— Bleotric  Search  Lamp.— You  do 
not  apecify  the  type  of  dynamo  you  are  using,  but 
I  should  imagine  mim  its  bebaviour  that  it  is  series 
wound.  In  this  case,  the  burning  of  the  commutator 
is  most  probably  due  to  the  fact  that  the  reiistan 
in  drcQit  is  too  low.  S.  Bottoks. 


H.  A. 

[72702.1— Induction.  CoU,— Proceed  as  with  an 
ordinary  shocking  coil,  and  it  does  not  matter  which 
way  the  seeondazy  is  wound.  No  special  precautions 
neid  be  taken  as  reg^arda  the  ioaulatiou. 

F,  C.  AlUOP, 
,.  .  .]— Induction  Ooil  for  Telephone. — 
The  exact  number  of  layers  of  wire  in  the  secoudary 
'  of  ttiiy  great  moment ;  it  should  be  inoreaaed 
I  distance  increases.  A  very  good  projiortino 
for  medium  distances  is  about  'IC't.  of  No.  *24  for  the 
primary  in  two  layers,  and  about  Jib.  ^fo.  30  in 
about  i  4  layers  for  the  secondary.  The  baat  insula- 
tion is  thin  paper,  well  paraf&tied  bj  dippiug  iu  hot 
melted  piuaSiu  wax.  S.  BorroNS. 

[72703.]— Cotton  Bolting.— You  con  use  equal 
ports  of  good  glue  and  green  treacle,  and  size  it 
with  it:  or  you  may  nsa  linseed  mucilage  and 
treacle  to  advantage,  which,  in  my  opinion,  ia  better 
than  tar,  paint,  or  grease. 

Jaox  of  Au.  TniDES. 
[72701.]  —  Microscopy.  —  I  quite  agree  with 
Micnihe"  that  a  tew  articles  on  ooUecling, 
lonnting,  and  manipulation  wonid  bo  a  groat  boon 
I  mauy  readers  of  the  "  B.  M."  I.  toroue,  would 
gladly  lend  a  hand  to   this;    but  the  branches  of 


[72699.1— Indlctttlnff.— For  cor 
of  pounds  of  water  per  indicated  H.P.  fi 
indicator  diagrams,  we  must  have  more  partioiilara 
ihan  "  Young  Euginoman  "  gives — viz.,  the  initial 
pressure,  the  steam  clearances  for  each  end  of 
stroke,  a  complete  set  of  diagrams  with  the  scale, 
and  the  point  of  exhaust  closure  for  compression,  so 
as  to  estimate  what  amount  of  treah  steam  is  needed 
to  fill  the  dearanca  at  each  stroiio,  a  very  oseontial 
mattar,  for  a  l.p.  cyhndor  with  largo  clearances 
will  soon  make  an  extBuaivo  inroad  upon  the  steam 
supply.  I  should  judge,  from  the  cards  given,  that 
the  engine  in  question  was  a  tai^e  sinner  in  this 

respect.    But  taking  the  figures  given  and* '-- 

claarances  altogether,  we  have  H.P,  cylindt 
18"  M  -7834  X  6t '  x  !2C  strokes  _  „_.., 


l,72Bo 

n.                            '       "  . 

or  the  quantity  of 

steam   to   exhaust  point;  but 

-  30':ffii!'fi^  pure 
13-173cA.,  so- 

vac.  line,  I  lb.  of  which  occupies 

13'173  " 

'2'411h.  per  minute 
431641b.  per  hour. 

"^~  I65lh:p:  " 

2S'0>lb.  steam  per  I.H.F.  per 
hour. 

'^■.?'x-7834 
1.1 

but  the  l.p.  cylinder  exceeds 
',"■■■  ™.2,S«!..It. 

101b.  pressure  from  pure  vac.  line  n  37'aic.ft., 
«  4,06'llb.  per  hour, 

"^-nm:-=';r  """■'" '■"■'■■■"' 

wise,  besides,  the  l.p.  is  indicat- 
ing much  under  its  duty. 
I    would  recommend    Jamieson's  textbook  on  Iht 
itcam-angine  tor  au  easy  and  capital  work  on  tldi 


Liynpool. 


TT.S. 


[72700.]  —  Plaster  OaatlitB-.  —  Use  glue  two 

parts,  and  treacle  one.    Town  glue  or  liussian. 

Jac£  of  *•<■<■  Trades. 

,.  700.]— Plaster  Casting. —To  get  a  flexible 

mould  in  glue  or  gelatine,  make  up  a  mixture  of 

equal  parts  of  glue  or  gelatino  (which,  after  having 

been  weighed,   must  be  allowed  to  soak  in  cold 

water  till  swollen),  and  treacle.    Melt.    Well  oil 

ur  model,  to  prevent  adherence.  Pour  the  melted 

nposition  over  the  model,  with  a  safe-eilge  round 

as  in  the  case  of  wax.    It  the  model  is  a  host,  or 

ry  much  undercut,  it  may  be  advisable  to  cat  the 

lulting  flexible  cast,  in  order  to  remove  it  easily  ; 

t  as  It  is  very  flexible,  this  is  rarely 

Allow   21    hours    '        '  '   ' 

emove  from  th( 

gelatine  cost  for  a  few 


;ill  toughen  it  very  a 


weak  eolu- 

100  of  water  ;  this 
iderably.       S.  BorroKG. 


]— Oolonrod  lasbta.  —I  do  not  thU 

you  will  get  anything  to  combino  with  tha  aU  fir 

the  purpose.  JACX  OF  Ai£  Tkaim. 

[72717.1— Telephone.— The  tnomoittaT  alnMt 

genera!  use  in  America  is  tho  Blake,  a  iimaa^aim 

which  will  be  found  in  the  series  :  "  Ttlsphoaa : 

sir  Construction  and  Fitting."    Tharaars  ntaj 

different  forms  of  Ironamitlors  that  haTO  been  ii- 

vised  from  time  to  time— many  of  wbiob  ham  be« 

ignod  specially  for  long-distance    »ork.     TV 

eiver  used  is  the  Bell.  Perhaps  the  most  snocea- 

example    of    long-distance    telephony    a  thit 

ween  Paris  and  BrusseLi,  where  thn  Van  Byad- 

burghe  system  is  used.  F.  C.  AiAmt. 

[7270S.]  — Blaokioy  Enslaa  Plre^Boi.— 
Get  some  drop  black  and  gas-tar,  and  miz  with  It 
turps.  Tha  tarred  boards  yoa  will  do  IiatluD( 
with,  except  hot  lime-wash. 

Jack  of  A1.1.  Tbadk. 

[7271 1 .]— Slate  Cirtam.— Bed  or  white  Isnl 
muld  never  he  used  ;  but  putty  and  bnled  oiL    A 

little  powdered  rosia  in  it. 

Jack  op  Aia  Toadm. 
[72712.]— Hleotro-HTaffnet.— AathereiflnoBoA 
thing  as  a  current  measured  in  Tt^ts,  I  GaBDct 

ly  how  an   electro -magnet   should   be '  '* 

work  with  a  li-volt  "'      "  " 

current  of  from  001 1 

according  to  the  resistance  in  the  battery*  _  .  _ 
oolc  say  if  the  resistance  in  the  battviT  KnU  il 
bign.  wind  the  core  of  tlie  magnet  with  f  '     '~ 

treble  the  origiual  diamster,  chooBiii^  1 


resistance  of  the  wii«  on  tha  em 
.  nearly  oa  possible  equal  to  the  intsost 

^ the  battery;  on  the  other  hand,  it  ft* 

internal  resistance  of  the  battery  be  low,  (uoois  a 
~'"~  of  such  a  resistance  and  such  a  diametar  tiis( 
as  to  triple  the  diameter  of  COR] 
,  >--"■ aa  that  of  batteiy. 


should  b 


1  resistance  should  tx 


micToacopy    (physiological    and   pathological),    to 
laboratories,  are  not  interesting  to  the  general  body 


]  special  a 


n  Continental 


of  English  nucroscopists,  Diatomaceffi  being  tl 

ipecial  fad. 
Plymouth.  B.S 

[72704.]  —  Mloroaoopy. — This  suggestion 

good  one.     "Mioroha"   will,  however,  find  a 


Butof  u> 


a  half-ci 


Fn'fo™ _  _.,      ....    ..„ 

found  there.     It  is  exactly  the  book  wanted,  being 
crammed  full  of  valuable  hints.  B.  M,  S. 

[72704.]  —  Microscopy.  —  To  "  Micbobe." — 
Don't  waste  youi  time  in  prenariog  your  own 
objects.  Learn  to  mount  first,  and  buy  own  objeolfl 
already  prepared.  Look  over  the  Sixpenny  Sale 
Column,  where  you  will  lind  adTertiactaents  refer- 
ring to  the  above.  I  have  mounted  many,  and  And 
Mason's,  Park-road,  Clapbam,  the  bait,  and  be 
always  sends  instructiona  with  each  packet.  Adopt 
this  plan  to  commenoa  with,  and  jou  will  aoon  have 
quita  a  collection  of  slidaa  to  be  proud  of.  Then, 
when  you  are  I'l  fail  at  mounting,  try  your  hand 
at  preparing.  I  would  euggent  botanical  sections 
iirsl.     If  you  find  any  diffioultiea,  write  again. 


3   BiBIlETT. 


[72704.]  — MIeroBcopy.  —  I£   diatoms 
chalk,  which  is  not  to  any  great  eileut,  dissolving 
,L  .    jr__   __,_-_    __> ._    --rojjj  liberate 


chief  constitnenta  of  chalk   are  foraminiforic,  and 
not  diatoma  at  all ;    and  these   foraminiferoi,  > 
sisting  aa  they  do  chiefly  of  caldc  carltonaCe, 
freely  dissolvwl  by  acid.    If  you  refer  to  Vols.  XX . 
and  XXI.  of  the  "E.M.,"  you  will  find  a  very 
exhaustive  series  of  papers  on  the  Microscope  :  '*- 
Construction,     Use,      and     Mode     of    Mounti 
Objecto,  ikc,  which  I  wrote  under  the  noiii  dr  pli 
"M.Q.C."     Beginning  at  p.  313,  of  Vol.  KX.,  and 
continuing  through   23   papers,   up   to  p.  422,   of 
Vol.  XXr,  the  Boriea  touches  on  nearly  everything 
of  practical  use  to  tha  microscopist.     I  shall  be  very 
happy  to  assist  by  giving  other  papere.  if  desimd. 

S.    BOTTOWE. 


[72700.]- Coloored  Light.— I  thought  naphtha 
was  used,  and  not  petroleum,  in  flaring  burners. 
Alcohol  will  dissolve  calcium  nitrate,  lithium 
chloride,  sodium  hydrate,  and  ccpper  chloride. 
Prebabl?  naphtha  will  do  so  likewise.  They  will 
give  red,  crimson,  yellow,  and  green  fiames. 


juei  snomcj  ue  woiuiu  w 
rreiit:  U  volt  may  giro* 
,000  ampunia  or  more,  jot 
ice  in  the  battory.    IM« 


[727 1 3  J— Indian  BinKworm.— Cut  aa  ODiaBk 
lalf.  "Strike"  the  riogworta  with  it  three tisM 
me  war  and  then  three  times  the  other  way ;  rqaat 
ive^  day.  This  has  cured  otdinanf  lingwomi ; 
lut  I  don't  know  about  "  foraigoen.''  TryiL 
a.  A.  Bauk 
[72713.]— Indian  ainffworm.— I  soflated  for 
live  years  from  this  obstinate  form  of  "  hetpea  "  b 
India,  and  when  I  was  a  boy  at  school  in  the  Scvlh 
of  England,  I  bad  a  bad  type  of  this  sroptioo, 
neoessi^ting  the  shaving  of  my  head  for  SDOB 
It  only  yielded  to  a  poisonoiu  sotnliin. 
trial  of  Jpyea"  Perfect  Pari fier,  at  Is.  per 
bottle,  on  which  directions  are  printad.  Thii  I) 
non-poisonous  and  colourless  when  dissolved  is 
water.  First,  thoroughly  cleanse  the  hair  and  skia 
of  your  scalp  with  suds  of  soft-soap  and  hot  watsr; 
then  wash  itaway  with  plenty  of  lukewann.  wsW : 
lastly,  brush  the  roots  of  the  hair  well,  and  withi 
amall  sponge  rub  in  this  lotion  night  and  moaiiiib 
particularly  on  the  sore  spots.    Liiiiior  PalMueltk 


,  in  potash.  Yoa  mu  bsn 
III  uj  auHiiuK  jtiur.liead.  aod  it  so,  I  will  an 
e  frtrmula  of  a  potent  ointment — ^Terj  Stall- 


[72713.]— Indian  Blnffworm,  or  'Wa^hW' 
man's  Itob.— Qol  powder  is  generally  osad  *itt 
good  resijts.  I  have  known  the  following  to  eftd 
a  cure  when  otbor  means  have  fiuled : — Tito  s 
sheet  of  white  note-paper,  bght  it  so  that  i(  ril 
smoulder  without  flame,  place  it  on  a  clean  plitu; 
the  smoke  will  condense  on  the  plate,  and  loam 
brown,  oily  matter  on  the  plate.  Rub  this  lij 
matter  on  the  parts  afiscted.  B.  -N- 


llgured  in  reply  72440.  consists  awantially  of  > 
Imiwu-paper  tube,  ehghtly  Battened  after  h^  ■ 
made,  and  wound  with  Oarnian-alTBr  wif^  0  ' 
covered.  The  gauge  and  amooot  of  iril*  to  |* 
used  will  depend  on  the  voltoga  to  bo  iiiiiiiiii«i'  * 
is  usual  to  allow  60  ohms  resistance  foi  B>eh*aBI> 
read  otf  on  the  scale.    Heuoe, 


reduced 
condition  ot  c 
the  polarised 


.,/  lower  oxide,  and  tb , ,, 

stallic  lead,  hy  the  lednciDg  aSaCt  <(   1 

So.    There  is  little  «MM  kMil  j 
.    lea  an  uot  ia  om»  aact  tt*  i 


Opt.  31.  1890. 


^laUBa  HEOHANIO  AND  WOBLD  OT  BOIXNOB:   No.  1886. 


t>BltaT7  MZTU  u  well  u  key,  and  better  thso  muiT, 
for  elenttic-light  pnrpoBW.  It  ia  not  deairablo  to 
b»Te  iooM  mercurf  at  bottom  of  cell :  bettor  have  > 
cnp-atuped  lug  *t  lop  ol  one  kept  full  of  meicury. 

S.  BOTTOSI, 

172716.]  —  Photo- micro iraphy.  —  I  do  not 
wonder  at  your  difficulty — vis.,  ''  wavinesB  or 
eoimgatioiu  caaied  hy  the  cutting  macbine." 


mkmgnptiy  by  imbedding  iiTiiari 
'"a  nuDT  Sue  lectioiis  ot  lung 


WaMeyer'l  and  B»ckliiigbai . „. 

noh  dextaritj  is  aeldom  attained  in  England.  Whi 
you  raqnire  u  a  freezing  microtome,  acd  the  beet 
one  tor  the  purpora  ii  a  Bmull,  ihallow  tub  flUod 
with  ice  and  ult,  ooveted  witti  plate  gliuw  hsTing  a 
bol*  in  the  centre  (Min.)  In  this  hole,  a  little  below 
the  lerel,  a  rongbeued  piece  ol  braas  Is  Euppoited  ; 
oo  this  the  piece  of  liuig  is  placed,  having  previously 
luninthick  gum- arable  for  a  few  minutes,  and  itgeti 
hard  immediately.  The  microtome  is  oa  the  prin- 
dple  of  ■  joiner  s  plane.  The  frame  is  of  brass,  of 
a  triangalar  or  demi-oval  form ;  the  knife  goes 
below,  and  is  Bied  to  the  frame  near  tlie  base,  at  a 
proper  slant,  by  two  BCrens  on  each  side.  The 
Iranie  ii  raised  or  lowered  to  the  level  ol  the  pieo 
to  be  aectioned  by  three  hirge  screws  with  fini 
threads  (same  as  used  tu  adjust  the  level  in  theo- 
dotitee) ;  two  are  in  the  back  of  the  frame  and  od< 
intrcoit,  at  what  may  be  called  the  apex.  When 
the  bule  is  at  the  level,  make  a  section  by  sliding 
flu  microtome  over  (he  plale  glass,  depress  (be  apf- 
hj  turning  the  front  screw  halt  a  turn,  and  yoi 
tueit  eection  will  be  the  (hinncet  possible.  I  won 
not  take  op  so  much  space  in  describing  this  micrc 
tosw  il  I  thought  one  could  be  bought  ruady-madi 
bnt  2  have  never  seen  or  heard  of  one  m  Englaad 
aro^  my  own,  and  one  which  I  am  told  is  in  t^  ' 
poaaHon  of  Prof.  Klein. 

Plymouth-  B.Sc. 

[73717.]— Small  Boiler.— Make  boiler  of  thin 
diaet  copper:  Barrel,  TJin.  by  SJin, ;  outer  fire- 
hoi,  SJin,  by  SJin.  by  .ilm. ;  ioBer  firebox,  3Jin.  by 
Slio.  by  4jin. :  Ora'door.  IJin.  by  {in. ;  put  in  only 
oaa  fin-tabe,  Tlin.  by  ijin. ;  braze  all  the  joints; 
atBf  imxr  to  outer  tlre-boi;  make  a  spirit-lamp 
bwiiiiig  ten  wioki— Bve  in  a  row— to  push  in  nndor- 
ntatt  and  bum  in  inner  flre-bii,  so  that  it  will  not 
faa  laen  bom  the  outaide  ;  put  in  no  ash-pan,  bu( 
Imna  oUaripace  on  both  sides  of  Jin.  betneon  fire 
box  aod  nnnt-taDk,  and  in  this  way  vou  will  jiet 
nffieiect  iWm  to  drive  a  fDur-coupfe  loco.  For 
further  particulars  refer  to  "A  Model  Traction 
Engine,''  Vol.  L.  No.  l'2So,  p.  21S  of  this  paper. 


dcarod  number  of  threads  per 

[?271S.l— Optical    Screw- outting.— There   is 
no  difference  in  doing  this  job   than  any  oUii 
Chack  TOUT  job,  and  tnro  out  the  liite  of  bottom 
ttw  mab  part,  and  chaae  out  to  fit  with  an  insi 
rhaenr  or  comb.  J  Acs.  of  All  Tbajihs. 

[72719.]-I>BfB<itlv«  B7eaf8ht.-Bj  all  mea 
euMult  a  profeasjonal  ocuUst.     Tou  may  do  mudi 
harm  by  tampering  with  such  a  case.     Consult  the 
iml  man  you  can  find  ;  in  the  end  it  will  be  by  fai 
flia  cheapeat.  H.  A. 

[72721.}— Electro -Motor  for  Boat.—A  Man- 
dMater  type  motor,  with  armnture  4iin.  diam.. 
ain.  deep,  series  womid  with  No.  ii  tljroughout, 
would  give  good  results  if  driven  by  60  cells  of 
Fuller  type;  or  K  accumulator  cells,  if  you  have 
•ay  laahty  for  gettir^g  tbese  diarged  when  ruj 
down.  g.  Bottoms. 


[72722,]— Paint  for  Uodel  liooo.— Tou  do 
DM  aaj  what  yon  want  to  paint — iron,  brass, 
coppar.  or  what,  or  if  bright.  If  brass  or  copper, 
Mm  off  all  graaae,  and  wash  with  vinegar;  then, 
■Am  diT,  irijpa  well  off  with  a  dean  cluth.     Mix 

KOtilani  with  1  part  of  japonuers'  gold  size  aud 
.  rta  of  turpi;  this  should  dry  dead.  When 
tkanm^ilr  dry.give  it  a  coat  of  good  copal  ramish. 
U  will  wut  at  leoat  two  ooata  of  paint. 

Jack  of  All  Trades. 
[72723.1— OoppM  BroDse. 


wIhu  dry  brush  welt  up   i 


a 


.  ^^''sll  tSd 
Jack  of  All  TaiDsa. 
[:i734.]-PhotographIng  Poliahed  Silver.— 
«  the  article  over  with  an  oiled  rag  ;  this  will 
■adoi  tha  luitre  and  can  easily  be  removed. 

H.A. 
[72724.1- PbotOKntpbtiiK  SllTer.— Stipple  the 
ntsae  wUi  whiting.  Sk. 

[77724.1— Poliahed  8Uver,_To  "  Puoro- 
UmK.''— Let  the  querist  have  a  kettle  of  boil- 
r  han^,  and  steam  the  aitideB  all  over 
Ml  More  exposing.  This  will  dull  the 
brigUBCB  and  prevent  halation,  besides 
tha  Aguring  more  perfect. 

F.  J.  OUIBABD. 


[72721.]— To  PhotoKTaph  PolUhed  8Uver.— 
Having  emuiged  aud  focussed  the  article  to  satis- 
faction, so  as  not  to  have  to  touch  it  again  until  it 
has  been  photographed,  remove  camera,  ^c.  and 
raise  a  dust  of  fine  wheat  Hour  by  sweeping  it  about 
the  proximity  of  the  article  to  be  photo - 


S.   BOTTOIIE, 

[72727.]— Tele^aph— The  shunt-coil,  which  is 
doubly  wound,  is  placed  between  the  terminals  of 
the  sounder.  The  extra  current  from  the  sounder, 
instead  of  sparking  at  the  tongue  of  the  relay, 
traverses  the  shunt  coil,  and  thus  the  sparking  is 
done  away  with  and  speed  increased.  Such  a 
Bouniler  can  be  used  on  a  main  line  ot  10  miles,  so 
that  it  is  unnecessary  to  interfere  with  the  shunt. 
If  it  was  necessary  to  do  so^  it  would  be  a  simple 
matter  to  aciauge  to  switch  it  out.  Bt.  W, 

[72728.]-Vamfah  fbr  Pottery.— Why  not 
paste  a  steiidl  pattern  on  them,  and  either  subject 
them  to  the  action  of  hydrolluoric  acid  or  sand 
blast 't  Jack,  of  At  Tgadijs. 

[72728.]-VamiBh  for  Potterp.- If  neither  oU, 
soap,  nor  soda  be  used,  Brunswick  black  will  do,  as 
it  stands  water  both  hot  aud  cold.  Copai  varnish, 
coloured  with  any  deairod  metallic  oxide,  stands 
soap,  but  not  oil  or  soda  ;  while  amber,  dissolved  in 
chloroform,  will  stand  a  cousiderable  inuuerrion  in 
hot  water  and  soda  before  it  becomes  detached.  It 
is  important  not  to  put  too  much  colouring  mattei 
in  these  vamisbes,  as  the  colour  certainly  weakens 
the  power  of  rosiBting  soda,  soap,  or  oil. 

S.  BOTTOSI. 

[72729.]— Electric  Bella,- The  best  way  of 
effecting  your  purpose  is  by  means  ot  the  bells 
arranged   in  pualfel,  using  coarser  win  for  the 


,     ._   described   in    my   book 

"  Electric  Bells,"  p.  103.     To  show  that  the  ■    ■' 
are  working  you  will  find  Mackenzie's  sounds 
catbr  as  good   as  any.    Nine  cells,   arranged  in 
parallel,  would  give  excellent  results. 

[72729.]-BlBetrlo  B9lla.-Pat  a 
parallel,  and  use  a  battery  of  six  to  eight  cells  ol 
the  six-blook  agglomerate  Leclanohi.  The  bells 
nearest  the  batteiy  will  require  to  be  balanced  with 
some  resistance,  the  amount  ot  which  must  be 
determined  by  experiment.  Tou  can  use  aii  ordi- 
nary indicator  on  circuit  to  show  if  the  bells  are 
working.  For  more  information  see  my  book  on 
"Practical  Electric  Bell  Fitting,"  p.  02. 

F.  C.  Allsop. 

[72730,]— Btoyole,— If  "R,  A."  has  the  cog- 
wheel 7in.  in  diameter,  he  will  require  more  force 
to  turn  it  one  rerolntion,  since  it  will  drive  the 
machine  farther ;  but  be  will  reimire  as  much  force 
to  drive  the  machine  a  hundred  yards  (whatever 
the  gearing  maybe).  Howia  it  poaiilile  to  say  what 
is  the  most  cuuvenient  sixe  tor  cog  on  pedal  axis  if 
it  is  not  stated  what  is  the  size  of  other  cog  ? 

Stkbhut  C.  Habt. 

[72T30.]— Bloyole.— It  would  oartainly  not  be 
easier  :  it  would  require  a  greater  exertion  to  drive 
on  at  the  original  speed.  Ctxbt. 

( 72730.  ]-Blorole.-"H.  A."  wUl  not  ha  able  i 

iiut  any  more  "power"  into  his  hioycle  than  h 
egs  and  lungs  will  allow  him;  but  as  to  driving 
with  greater  ease  bv  having  a  larger  cog-wheel  ou 
the  pedal  axle,  that  is  the  wrong  way  about 
altogether,  unless  querist  means  that  he  has  plenty 
of  strength  and  prefers  slow  strokes  of  the  pedals  to 
quick  aud  easy  ones.  NuH.  Dob. 

[72730.]— Bioyolo.— No.  The  larger  the  cog- 
wheel on  the  pedal  axle  in  proportion  to  that  on 
driving-wheel  the  less  power  you  have  ;  but,  as 
fewer  revolationa  of  the  crwik  are  needed,  you  get 
more  speed.  I  will  give  "  It,  A,"  some  practical 
information.  I  ride  the  "Swift"  alto,  lly  first 
machine  was  geared  up  to  37in.,  the  usual  gearing 

Sut  on  these  bicycles.  I  found  it  practical^  use- 
IBS  for  going  any  distance  on  muddy  roads.  I  was 
getting  a  "  second  horse  "  a  short  time  since,  and 
again  selected  a  "  Swift, ''but  I  got  it  geared  down 
to  JOin.  by  reducing  the  wheal  "  It.  A?'  refers  lo, 
and  can  now  ride  through  the  mud  with  ease  ;  and, 
moreover,  owing  to  the  greater  facility  for  hill- 
dimhing  due  to  the  extra  power,  I  QndXcanmake 

The  higli  gearing  does  sploudidly  on  dry,  level  road> 
when  you  are  only  using  the  bicycle  for  an  after- 
noon's amusement,  but  where  you  require  it  for 
real  work,  a*  I  do,  the  lower  gearing  is  preferable, 
lor  it  is  of  more  consequence  whether  you  come 
in  fresh  or  tired,  than  whether  you  can  travel  eight 
miles  an  hour  or  ten  miles  au  hour. 

Doctor  SIbd. 
[72731.]— Warta.- 1  cored  several  on  my  hands, 
after  having  tried    glacial   acetic   add,   hy  simply 
"spitting"  ou  them  the  first  thing  in  the  morning 
after  getting  out  of  bed.  U.  A.  BlTim. 


[72731,]— Warta.— Try  concentrated  nitric  add. 
Sx. 

[72731.]— WartB.— Oxide  of  iron  and  the  mlUc 
from  the  juice  of  the  dandehou  are  eometuuM 
effectual.  Cykht. 

[72731,]— W»rti,— When  a  boy  I  was  muoh 
troubled  with  these.  I  tried  all  kinds  of  nostrum^ 
but  Gually  got  rid  of  them  by  a  steady  applieatioa 
(night  and  morning)  ot  oommon  yellow  soap. 

[72T3l.;i— Wnrta.— SolieyUo  add.  Ettiact  of 
Caonabis  mdica  and  collodion  applied  with  a  bnuh 
is  often  successful.  Most  chenuris  keep  it  made  im 
tor  application  to  oorui.  It  that  does  not  luooM^ 
try  chiomic  acid.  I  may  add  that  acetic  add  ct 
any  other  solvent  requires  lo  be  perseveringty 
applied  to  beeffectual.  Dootob  Ued. 

[7273!,]- "Warta.- 1  have  found  the  following 
trwitmeut  veiv  satiifaetory  on  my  own  person ; 
whether  it  will  prove  equally  so  in  your  son's  CM* 
experiment  only  can  prove,  since  some  cases  ai* 
much  more  amenable  to  treatment  than  othera. 
Qot  a  lump  of  snlammontac,  split  it  with  a  knil* 
into  long  pieces,  point  them  like  pencils  with  a  pen- 
knife. Two  or  three  times  a  day  rob  over  tho 
warts  with  one  of  these  pencils  dipped  in  watar- 
You  may  have  to  continue  this  tiiiatment  for  ■ 
month  or  even  two ;  but  it  generally  proves  U 
effectual  cure.  3.  Bottosk, 

[ 72 7U2/|— Electric  LlBhtlnr  with  Oaaaittf 
OallB, — Sapposing  you  were  using  a  medlom-siud 
type,  having  E.M,F.  l-tA>  and  B  09  ohm,  and* 
lamp  having  a  hot  resistance  of  o  ohms,  end  taking 
about  1'5  ampire  of  current,  which  is  about  th* 
average  for  a  lOv.  five  candle-power  lamp;  then 
yon  would  need  10  cells  to  light  the  lamp,  arranging 


10  X 


l-6v. 


lOv. 


I  expect  you  would  find  the  h'ght  begin  to  fail  after 
20  minutes'  run.    If  yon  arranged  the  10  colli  ia 
two  sets  of  live  in  series  and  two  in  parallel,  yotl 
would  be  able  to  light  the  two  lamps  in  poraUd; 
but  I  think  the  duratiou  would  be  rather  less  than 
20  minutes.  S.  Bottosb. 

[72734.]  — Seductng   Talva.  —  Fintsche's  n- 
dndng  valve  fur  lighting  of  train  carriages  with 
Ka8(od-gas),  is  in  ext<  '       '  ....... 

circular  pan  with  fiat  bi 

top  is  covered  with  a  gaj-tigbt  m , 

adapted  lo  tho  praaaure  required  at  the  jels  {say 
lin.  water  column),  and  has  a  rod  from  its  centn 
dipping  into  the  pan  connected  to  a  lever  ot  Oin 
seoond  order,  the  weight  ot  which  is  balanced  by  • 
curved  spring  vrithin  the  pan.  The  lever  operate! 
a  small  plug,  which  doses  or  opens  the  iiJet  from 
the  gas'boldar  (the  gas  betug  compressed,  at  start- 
ing, to  loOlb.  per  square  inch,  and  contained  in  ■ 
gas-holder  or  receiver,  pieced  below  the  carriage^ 
of  about  6i  gallons  capadty,  aud  sufBctent  for  nx 
"'"'"'"  -■ --ng  two  Qighla),  s " "- — 


within  the  pan  is  very   slightly  more 
lin.    Thus  the  pla;      '- 
very  nearly 


le  play  of  the  m 


brane  is  such  that  k 


tained  vrithin  the  iion,  from  which  it  news  by  an 
outlet  lo  the  burners.  Tho  whole  affair  is  very 
simple,  but  one  of  nice  adjustment.  The  solution 
of  the  problem  was  not  so  easy  at  first ;  but  th« 
arrangeDieut  is  highly  ellicieut  aud  a  pertaot 
success,  M&mBXBEKO, 

[7273-).]- Barometer.- 1  suppose  "  the  nppe* 
part  of  Uie  fiask  contains  air,"  as  "  F.  W.  C."  aaji 
so;  but  bow  much?  Does  be  not  understand  that 
to  make  the  thing  act  the  flask  is  filled  with  water 
and  the  thumb  placed  on  the  outlet  when  it  is  in- 
verted?  Ncn,  Dob. 

[72735,]— Barometer.-Tbe  instrument  is  mora 
ot  a  thermometer  than  a  barometer,  lu  it  is  affected 
most  hy  change  of  temperature.  The  air  being 
under  a  certain  pressure,  the  volume  will  certainly 
vary  in  oocordaucs  with  the  pressure  of  the  atmo- 
sphere; but  tho  change  is  BO  alight  that  jou  could 
not  detect  it  by  the  unaided  eye.  Sic 

[72736.]— Ad juatment  of  BeSeotor.— I  np- 
pose  "O,  has  marked  a  spot  exactly  in  the  oentre 
of  his  mirror,  and  that  he  adjusts  il  by  daylight, 
through  adjusting  eyepieoe,  or  eyepieue  with  Isni 
removed,  and  that,  in  addition  to  seeing  the  reSao- 
tion  d(  the  Uai  in  the  cisntro  of  the  large  mirror,  ha 
also  sees  the  flat  itself  outaide  the  mirror  and  con- 
centric with  it.  If  so,  I  do  not  see  how  be  can  help 
seeing  the  spot  on  the  large  mirror  in  the  centre  M 
tho  reficction  of  the  fiat.  It  not  in  the  centre.  It 
must  be  brought  so  by  Uie  screws  of  tha  laigs 

Fordingbridgo.  T,  Wbbtlaik, 

[72736, ]— Adjustment  of  Beflactor.-Il  b 
somewhat  difDcult  to  see  the  "  spot "  in  the  centre 
of  the  mirror,  as  it  appears  bts{!k  upon  the  dark 
shadow  of  the  flat  :  but  if  you  will  mark  on  the 
mirror  the  "  three  spots  "  at  the  edge  of  tho  shadow 
you  cannot  fail  to  see  ^hcm,  or  at  least  one  or  tWD 
of  Ihem,  uuUu  the  central  spot  is  cenlisl  in  the 
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shadow,  and  if  so  visible,  you  can  easily  move  them 
into  the  shadow  by  means  of  the  screws  of  the 
mirror  cell,  and  the  mirror  will  then  be  in  adjust- 
ment.  The  easiest  way  to  mark  the  mirror  accu- 
rately is  to  make  a  cardboard  or  thick  paper  stencil 
plate  and  mark  through  that.  Tour  **  lenticular- 
shaped  image"  probably  only  shows  a  want  of 
perfect  adjustment.  Do  you  adjust  the  eyepiece 
tube  witii  the  pinhole  discs  at  each  end  ? 

T.  A.  Skslton. 

£72739.]— Thermopile  to  liierbt  B-v.  Lamp. 
— To  Mb.  Bottone. — You  would  need  about  200 
blocks,  about  2iin.  long  by  lin.  in  square  section, 
cast  in  an  alloy  of  two  parts  antimony  and  one  of 
zinc.  These  blocks  are  cast  with  tinned  iron  strips, 
about  5in.  lon^;,  one  at  each  end,  and  are  then 
arranged  in  senes,  with  their  inch  sections  pointing 
towaras  the  centre,  on  an  iron  ring,  lin.  wide,  ^in. 
in  section,  and  1ft.  in  diameter.  To  insulate  them 
from  the  ring  and  from  each  other,  either  asbestos 
or  mica  must  be  used.  These  blocks  will  have  to  be 
arranged  in  four  tiers  one  over  the  other,  taking 
care  to  connect  the  front  iron  strip  of  one  block  to 
the  back  strip  of  the  next,  and  so  on  till  the  series 
is  complete.  A  second  iron  ring,  insulated  from  the 
Uocks  oy  means  of  asbestos,  is  now  placed  over  the 
set,  and  the  whole  clampea  together  by  means  of 
bolts  and  nuts.  A  circular  brazier,  or  a  Bunsen 
burner,  is  now  placed  in  the  inside  to  supply  the 
necessary  degree  of  heat.  See  also  my  "  Electrical 
Instrument-Making  for  Amateurs,*'  pages  139  to 

146.  S.  BOTTONK. 

[72740.]— Parkin. — ^This  is  how  it  is  made  in 
West  Yorkshire:  Mix  oatmeal  and  treacle  into  a 
stiff  paste,  roll  out  on  a  board  dusted  with  oatmeal, 
cut  out  the  '*  parkins  '*  with  the  lid  of  a  small  can 
or  an^  other  land  of  pastry  cutter,  place  them  on  a 
tray  m  the  oven  and  bake.  H.  A. 


QdERIES. 
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t%§  mmmb€r§  tmd  tUla§  of  fiMriaa  wMdb  ruwdfa 
mmtmI  for  jCm  «0Mftc  »n  inserted  in  thit  Ktt,  <m<M/  **^^ 
mmamtwered  are  repeated  four  ^oeeka  aftenearde.  We  truet 
owr  readen  wUl  look  over  the  liet,  and  emd  loKtU  in/tfinah'tfn 
fJkdy  son  /br  a«  hen^  of  their  feUow  eontrHmtore, 
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ALarse  WUnahunt  Machine.— M.  Ducretet, 
of  Paris,  has  oonstructed  a  large  Wimshurst  machine 
which  he  has  given  to  the  Society  d'Encouragement 
pour  rindus&ie  Nationale.  The  glass  discs,  of 
which  there  are  12,  are  75  centimetres  (29*d3in.)  in 
diameter.  The  machine  will  give  a  spark  42  centi- 
metres (16'54in.)  long. 

Gum  Arabic. — Prof.  Leo  Liebermann  sends  to 
the  Chemiker  Zi'itung  a  paper  on  the  examination  of 
ffum  Arabic,  in  the  course  of  which  he  states  that 
both  Senegal  and  Cordofan  gums  should  dissolve 
completely  in  luke-warm  water,  whereas  cherry 
gum  only  partially  dissolves,  or,  at  the  best,  swem 
up  in  the  water.  When  the  solution  is  treated  with 
Is^ge  excess  of  potash  solution  and  cupric  sulphate, 
warmed  slightly  (not  boiled)  and  filtered,  the 
filtrate  and  the  precipitate  may  be  reserved  for 
examination.  The  filtrate  will  contain  dextrine  if 
any  has  been  prelent  in  the  sample,  and,  on  boiling 
it,  tile  characteristic  brick-red  precipitate  of  cup- 
rous oxide  will  be  formed  should  that  be  so.  The 
precipitate  formed  by  Fehling*s  solution  in  the  first 
mstance,  gives  the  data  for  conclusions  regarding 
the  nature  of  the  gum  proper.  After  washing  with 
distilled  water,  dissolve  in  dilute  hydrochloric  add, 
and  precipitate  with  a  large  excess  of  alcohol. 
Allow  the  precipitate  a  day  to  settle,  collect  it,  dis- 
solve in  water,  and  again  precipitate  with  alkali 
and  copper,  purifying  with  hydrochloric  acid  and 
water.  If  tne  sample  is  pure  gum  Arabic,  it  is 
noticed  that  the  precipitate  thrown  down  by  alcohol 
gathers  into  one  lump,  and  a  little  of  it  dissolved  in 
water  and  boiled  with  solution  of  potash  gives  an 
amber- coloured  solution.  The  gum  Senegal  pre- 
cipitates, and  it  fails  to  give  a  colour,  or  only  a 
shaw  colour,  when  boileof  with  alkali ;  but  if  the 
precipitate  does  not  agglomerate,  and  ^ves  an 
amber  colour  with  alkali,  the  sample  is  a  mixture  of 
gum  Arabic  and  gum  Senegal.  It  is  also  noticeable 
that  the  blue  copper  precipitate  formed  on  adding 
alkali  and  copper  to  the  watery  solutions  of  the 
gums,  is  more  abundant  in  the  case  of  tnio  gum 
Arabic  than  in  the  case  of  gum  Senegal— incfeo^y  ^ 
the  latter  case  the  precipitate  is  not  at  all  abondaxit. 


[72741.]— Telephones.— In  the  EcJto  of  Oct.  IS 
there  appeared  the  f oUowio^  reply  to  a  query :  — 
*'  B^  insulatioa  is  the  all-powerful  evil  in  telephone 
installatioos,  and  some  day,  when  shrewd  and  powerful 
competitors  ^t  an  inninjrii,  this  will  be  obviutod  with 
certainty  ana  economy.  The  rumour  about  ccrttiin  ex- 
periments being  closed  because  of  'unwclcomo  and 
alarming  discoveries'  is  probably  based  upon  the  fact 
that  if  the  compiinies  undertook  to  apply  the  remedies 
which  science  dictates,  their  shareholders  would  bo  so 
scared  as  to  jcopudise  the  i>ositioa  of  the  company  owing 
to  the  drain  that  would  take  place  from  the  capital.'' 
Will  some  reader  kindly  say  what  these  experiments  were, 
and  what  **  alarming  dixKX>verie8  "  have  been  made  T  How 
would  the  shareholders  be  scared— by  the  coAt  of  applying 
remedies,  or  by  the  *'  alarming  discoveries'* !— A.  O.  F. 

[72742.]— Electric  Lamp. — To  Ma.  Bottoxb. — 
What  kind  of  battery  should  i  use  to  run  a  small  incan- 
descent lamp,  say,  4  to  Sep.,  or  would  a  primary  batt«ry 
suit  at  all  ?  I  only  require  to  run  it  at  intervals,  and  for 
say,  15  minutes  at  a  time.  Full  particulars,  regarding 
connection,  &c,  will  much  oblige.— F.  M. 

[72743.]— Engrine>-I  should  be  ^lad  if  some  one  would 
oblige  me  with  a  sketch  of  a  vertical  steam-engine,  1^ 
bore,  as  I  should  like  to  see  a  good  pattern  of  standard  to 
hold  cylinder  up,  and  pattern  of  bearin,{s.  Flywheel  is 
7in.  duun.— JoK. 

[72744.]— Phosphor  Bronze.— Does  anybody  know 
the  method  of  making  phosphor  bronze,  the  proportion  of 
phosphor,  and  the  best  method  of  mixing  the  phasphor 
with  the  bronxe  in  a  healthy  manner  for  the  neighbour- 
hood I    Is  it  a  trade  secret  t — ^A  Bklo i  ax. 

[72745.]— Toninar  Photos,  with  Lead.— Can 
anyone  tell  me  how  to  tone jphotographs  with  a  solution  of 
lead,  and  also  the  strength  of  solution,  dec.  T  I  believe 
either  the  acetate  or  nitrate  is  used,  and  it  is  mixed  with 
the  fixing  solution.  Any  information  will  be  gratefully 
received  by— A  Picklko  Pobpoisb. 

[72746.]  —  Eleotro-Platinff. — I  am  succc^ful  in 
plating  on  brass,  &c.,  but  my  coppering  baih  for  iron 
^ves  me  much  trouble.  At  one  time  I  get  a  good  coating ; 
m  a  month's  time,  the  bath  not  havmg  been  altered,  I  can 
get  no  deposit  at  all.  Have  added  cyanide  and  increased 
battery  power  and  worked  it  cold  and  hut.  Will  any  of 
"  ours  "  kindly  say  wherein  they  suppose  the  fault  would 
lie?  There  is  about  20  gallons  of  solution  kept  in  a 
wooden  tank.  Solution  made  of  cupric  sulphate  dissolved, 
precipitated  with  ammonia,  dissolved  with  cyanide.'  Or 
is  there  any  other  solution  that  is  more  suitable  or  less 
expensive  to  work  t— Hoao. 

[72747.)— Incubator.— Can  any  reader  kindly  give 
information  as  to  the  best  lamp  used  for  an  incubator  I 
I  have  a  part,  and  don't  quite  understand.  There  is 
cistern  at  the  bottom,  15in.  long  by  6in.  deep,  Sin.  flue 
through  centare;  two  egg  shelves  above,  then  another 
cistern  at  the  top,  15in.  by  l^in.  deep,  with  small  Bell's 
skoop  cistern  on  outside.  Could  you  tell  me  what  the  top 
one  is  for  t— No  Sio. 

[72748.]  — Smokeless  Firingr.— Will  some  kind 
reader  tell  me  how  to  fire  a  Lancashire  boiler,  30ft.  long, 
5ft.  Sin.  diameter,  with  two  furnaces,  without  making 
any  smoke.  The  bridges  are  6in.  high  from  top  of  bars. 
My  employer  tells  me  that  the  man  who  attended  this 
boiler  previous  to  me  made  no  smoke  at  all ;  but  I  have 
tried  different  methods,  but  I  Und  it  impossible.  I  have 
often  been  told  that  by  keeping  the  fire  back  to  the  bridges 
with  the  rake  and  throwing  the  coal  in  immediately 
behind  the  dead  plate  smoke  will  be  avoided.;  but  I  am 
firing  in  this  way,  but  I  find  it  all  the  same,  the  black 
smoke  is  still  made  if  I  put  on  any  more  than  one  shovel 
full  at  a  time.  What  is  the  meaning  of  these  three 
methods  of  firing— spreading,  altemate,*and  coking  I  The 
coal  I  have  is  hard  splint.— Utoksb. 

[72749.]  — Electrotjrpixi?*— Canany  of  your  numerous 
readers  tell  me  how  to  take  a  mould  from  piaster  of  Paris, 
without  damaging  original !  I  have  a  collection  of  casts 
taken  from  gems,  and  should  like  to  take  copies  of  same 
in  copper. — Coppkr  Gulphatb. 

[72750.1— CO  J. —I  would  feel  obliged  if  a  reader  of  the 
£.  M.'    would  give  me  a  method  of  estimating  the 
quantity  of  COj  in  the  air  of  a  room !— H.  8.  M. 

[72751.]— Dust.— I  am  troubled  with  a  great  deal  of 
diut  in  large  play-room  and  gymnasium,  which  has  an 
ordinarv  boarded  floor.  The  dust  is  largely  composed  of 
wood-fibre  from  the  wear  of  the  floor.  Will  someone 
kindly  tell  me  the  best  way  of  treating  the  floor-boards, 
either  by  size,  varUish,  or  the  like,  which  will  make  the 
surface  less  friable  and  \  more  easy  to  sweep  clean  I — 
F.  G.  8. 

[72752.] -Photo  -  Printing:  Frame  Pressure 
Springs.— What  will  prevent  back  of  printing  frame 
supping  when  opening  to  examine  print  I  Is  there  any 
method  of  securing  it,  while  at  same  time  allowing  springs 
to  be  moved  T— PHOTo-PaisTKR. 

[72753.1— To  Mr.  Grey  or  Mr.  Allen.— Can  you 
kindly  give  mo  the  most  modem  process  tor  estimating 
phosphoric  acid  soluble,  insoluble,  and  reverted  in  a 
sample  of  super-phosphate  T  A  reference  to  any  book 
that  treats  on  this  subject  will  oblige.— A  Scies^tikic 
Farmbb. 

[72751.]— Dipping:  Needle.— Will  someone  kindly 
give,  or  refer  me  to,  any  detailed  account  of  the  in^giietic 
surveys  which  resulted  in  the  assumption  recently  pub- 
lished that  lars^e  tracts  off  the  Hebrides  and  in  Berkshire 
are  underlaid  by  magnetic  rocks.  The  amount  of  eccen- 
tricity of  dip  is  what  I  most  de;aire  to  know.— F.  J. 

[72755.]— Q.W.R.  LiOCOS-— Have  this  company  not 
recently  built  some  expre**  broad-gauge  1-coupled  engines ! 
If  so,  should  be  glad  of  particulars.  — S.  H. 

[72756.]  -Aid  for  Propelling  Chairs.— I  have  a 
wicker-chair  on  wheels,  easily  i)ushed  on  tho  level  by  man 
or  woman,  but  the  hills  are  a  difficulty.  Could  any 
mechanism  be  found  to  assist  up  hill,  either  by  8torin»< 
power  when  going  down  (winding  up  a  spring  which 
should  uncoil  on  going  up  again),  or  by  some  machinery 
which  would  act  on  the  wheels  after  the  manner  of  the 
French  mechanical  toys !— Invalid. 


r72757.] -Isothermal  lilnes.— I  cannot  uadewtu 
Iiow  it  is  the>c  lines  can  run  tiinuously  throai^  dif  rfra 
latitudes.  For  instance,  in  latitude  6iP,  the  line  is  4 
Fahr.,  and  it  continues  up  to  about  latitude  W^  K. 
might  also  ask  why  w  it  uieir  vegetable  pxodoetiawK 
so  extremely  different  to  each  other,  although  they  hjr 
the  same  line  I  Would  some  reader  kindly  ezpkia^ 
n.  J.  Hook. 

[72758.]— Electric  Iji»ht.— I  ha^e  charge  o<  si  i 
stallation,  consisting  of  a  dynamo  and  14  areuunpa  ( 
starting  the  machme,  but  leaving  the  switch  (tf  aod  as 
lowering  the  brushes  on  to  the  commutator  on  aatvJi 
fixe  appears  on  them,  as  though  the  eircuit  was  ooo^ 
and  the  lamps  burning.  I  should  hare  said  the  nuat 
was  in  sliort-circuit  somewhere,  had  not  the  annatanjf 
been  rewound  and  the  machine  tested  by  an  ezpouM 
electrician.  On  lowering  the  other  pair  oi  fanuhM  ■ 
switching  in  the  lamps,  all  went  well  for  one  hour,  at  tl 
end  of  which  time  the  armature  fired ;  and  on  8to|ifnr 
found  that  the  wire,  instead  of  being  straight  <m  t 
armature,  was  lying  across  it  in  curves,  as  thoogli  na 
thing  had  pulled  it  nack  in  the  middle  as  the  macninev 
running.  This  I  put  down  to  the  winding  not  beoBg  dn 
right.  Will  some  electrical  correspondent  plessspoti 
right,  and  oblige !— Novigb. 

[72769.1- Microscope.- 1  hare  reoently  hnnAx  os 
along  with  which  are  two  glanes ;  one  labelled  "Sekmt 
R.  and  G.."  and  the  other  **8elenit©,  unequal"  WS 
some  fellow-reader  kindly  explain  the  respective  ii»( 
these  plates!  I  know  they  arc  used  in  connection  vil 
the  polariscope,  but  do  not  understand  their  recolisrois 

[72760.]-Polajlscope.— I  should  be  glad  to  beie 
formed  whether  the  polarising  and  analyadiw  primi  i 
used  for  the  microscope  could  be  made  avauable  isAi 
construction  of  a  spectroscope  for  ezamioati<m  of,  ^f, 
sup:ar  solutions,  &c.    I  should  like  a  few  hints  bereoa- 

^Y.  J. 

[72761.]  —  Self-polishinfir  Blacking:.;- Will  mi 
kind  reader  of  the  **  E.  M."  give  me  full  psrtiealaas 
miking  self-polishixig  blacking  ?  I  made  a  miztoic  ■ 
thus :  — 6oz.  of  treacle,  1  tablespoonf  ul  of  yetat,  vam 
\\h.  of  lampblack,  2  hens'  eggs,  1  teaspoonfol  oUredL 
loz.  of  spirits  of  wine.  The  above  ought  to  hsve  l>n|lt 
out  a  poUsh  upon  both  boots  and  shoes— a  poUdinass 
to  Nubian.  What  ingredient  added  to  this  mixture  ti 
make  the  same  to  be  like  the  Nubian  T  The  siixti 
made  is  about  a  pint  alt(^ther,  but  no  use  ss  it  ii-- 

MUODLEU. 

[72762.]— Xanthns.— Amancan  row  fivemileiiik 
.the  current  in  the  same  time  that  he  can  row  three  sis 
against  it.  If  the  current  had  an  additional  rdodtjs 
half  a  mile  per  hour,  the  man  would  be  able  to  row  tiis 
af  fast  with  as  against  the  stream.  How  many  mikKf 
hour  would  the  man  be  able  to  row  in  still  water?  vk 
is  a  question  set  in  the  Bancroft  Scholarship  EnatMl 
boys.  It  is  to  be  solved  by  arithmetic  which  iibeyoi 
my  power.    As  the  two  pairs  of  simul-equationi- 


a  +  6  =  6^ 
«  -  6  =  3  J 

fl  +  />  +  i  =  sn 

rt  -  6  -  }  =  2j 


(( 


give  different  results,  how  is  any  solution  ponihlel  Iki 
answer,  I  suppose,  is  4^,  but  that  docs  not  satisfy  Uttiti^ 
ment.— F.  J.  C. 

[72763.]— Bible.— Can  any  reader  tell  me  if  the  irf 
"  giri '» is  in  the  Bible  T-  if  so,  where  !— G.  A.  B. 

[72761.]— Telephone.— What  is  the  most  eflScieatiai 
at  the  same  tiijie,  a  cheap  telephone  to  erect  betwas* 
dwelling-house  and  a  summer-house,  dirtanoe  «W 
100yds.  I    There  must  be  no  wires  to  show.— T.  K.  W. 

[72765.]— Insomnia.— I  suffer  greatly  fromiMM^ 
to  obtain  sleep,  and  any  remedial  suggestions  fromfeUor 
readers  will  be  tlxankf  idly  received. — J.  A. 

[72766.1— Morse  Key.— Having  made  a  Mone  W 
for  a  sounder,  I  suould  feel  obliged  if  anyone  will  Idfi^ 
give  me  a  rough  sketch  showing  how  the  connedioM* 
made  between  the  terminals  and  the  stud  of  the^* 
the  underside  of  the  bed,  also  the  sizes  of  wires  medr* 
Cbstriax. 

f72767.]— Marg:arine.— I  would  feel  much  obliged** 
any  reader  who  could  inform  how  margarine  ii  mi<*! 
facturetl,  or  refer  me  to  any  work  on  the  subject!  * 
p.'irticularly  wish  to  know  wlwt  proportion  of  butt«< 
any  other  material  is  added  to  the  sweet  htd-iA." 
W.  O. 

[727ft8.]— Cement  for  Sealing:  Dry  Battery.- 
Can  some  of  your  torrespondent.s  give  me  a  r«ipe  1** 
good  reliable  cement,  with  which  to  scaI  a  dry  b*U«y!* 
as  to  perfectly  prevent  evaporation,  or  creeping  <rf  <»» 
up  carbon  pole  ?  Have  tried  paratfiu  wax,  but»lt»8* 
through  it.— A  Canadian  Keader. 

[72769.]-Lightin»  Gas  by  Electricity. -J* 
any  of  your  readers  oblige  me  with  the  best  mcMW* 
lighting  20  gas-burners,  ttxed  in  sets  of  live  at  th«bl» 
of  four  6ft.  dock-dials  I  At  present,  I  have  to  "go  iH 
tower  75ft.  hi?h,  and  want  to  light  them,  either  i"**"* 
bottom  of  tower  or  from  my  house  which  is  W)"^^^ 
tant.  There  is  an  arrangement  attached  to  the  does  W 
which  the  g'is  can  be  turned  on  and  off  automatioil^* 
any  given  time  by  altering  a  pin  in  a  metal  diacirtf* 
revolver  once  in  2\  hours,  and  another  tixodpin  to  tiff 
the  gas  off  every  uight  at  12.— Hokoloot. 

[72770.1 -Electric  Spark  aas-I«ighter.-J 
someone  kindly  answer  the  following  i— Would  a  W| 
pint  1-cell  Daniell  battery  give  a  sptvrk  aufiBicient  to  up! 
one  gas  jet  t  What  is  ro<iuired  besides  battery,  and  hi* 
ffUed  up  {— Jkax  8ax3  Nom. 

[72771.]— Nitrate  of  Potash.— Will  someone kinij 
inform  ine  how  to  assay  stones  (Caliche)  for  nitrate  C 
soda  (NaNOj),  and  recommend  a  book  on  thesubje^-' 

ClIILF.. 

[72772.] -Destruction  of  Zinc  Plate.— How  o»« 

hours'  work  doe-«  it  take  to  reduce  the  zinc  plate,  lot' 
a  one  quArt  Dani«.ll  bdtt<:ry  !— Jean  Saxs  Nom. 

[72773.]  -Watch- Jobbing.— Will  s-ame  friend  inti 
watch  trade  •?iv«)  instructions  how  to  mark  tho  exact  if 
for  di-illing  tlie  hole  for  pivot  of  verge  in  the  cock  or  p« 
forated  plate  over  balance  of  verge  watoh.    Thefona 
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I  pluming  up.    How  can  I  get  tfl  *»  when  the 
I  in  tnc  ri^nt  posiCicrn  for  ucapa-whni  and 
:  awToa  entirely  hid  hj  bmn  collet.    How  w 
if  the  tradfll— Aviious- 
Eleotrloal  OondnotlTitr  of  OoppST 
7peririn ia  Bid  piannlEed  tobi>,  any,  M  per 
tiTe  power.    Hoir  ii  Ihia  peneDtage  aniieil 
iDji^ieaialboDkpTibliiihfldnriiiffpmcTiiiblim- 
gardmgthe  amuntoj  and  metbodi  uMdfor 
the  GondootiTitj  of  eopp«r  t— St.  MuiHag. 
R'iff. -Will anr readers  inform  me  if  lean 
■iif  a  darlcbiBira  wig  to  a  lighter  »liadc  or  to 
t  domngiog  the  fabrie  I— W.  W, 
ff  etal  Wanted.  -I  wish  to  find  a  metal  of 
r  l^TiniIe  atrengtb  than  lraid>  vhiah  will  Aland 

actinn  of  builiog  snlphuri 
om  3W  to  51=  BeiiumJ.  M 

iquare  inrh.  I  endcaToured  to  momit 
the  action  of  thia  anhetaoce  in  an  iron  boiler 
ead,  and  foond  that  eren  if  thick  tbe  lead 
Aplitv,  and  the  acid  gcta  Co  the  iron  with 
milCa.  I  [thm  endeaTonnd  to  make  a  lead 
nglr  hooped  and  bound  toeBChar  eutaida  with 
Dd  the  thiebuM  Tenuisite  ia  enoimona.  and 
'liDdertheireight  andooatiaDiitof  allreaaon. 
der  ingBart:  >  mixed  metal  which  will  fnlHl 
u    of   elienKth,   L'lrhUuv,  ebapicu,  and 

-•■"'—  — "-niiAiohanem-nidboUBror 
-    ■■  ■»  built  up 


ubuve  p 


and  ti 


?Iexibts  Uetal  Tubing.— Can  anvoai; 
an>  uf  LeVHVaiw^ur's  Ocuble  matal  tu^inu. 
id  to  be  euitAble  both  for  auction  snd  for 
oKfl,  and  for  fluids  at  gaeee  I— X. 
Manser.— Is  then  any  known  i^nrc  for  thi* 
u>c.  or  can  an?  adrica  be  given  baaed  on 
ioace  I-M. 

Petroleum.  Famftce.—Wanld 
),  (Icscribcd  by  "H,  B.,  Moicow," 

ofsiijai 


iompoiiiid  Bynamo.—I  want  to  reflate 

r. 


I'jogth,    a  =  '.TOw-p  and  where  the 
■  up  lo  MO,  Ultinj  about  1  nmpJre  e>c 


oiin!      Will  BUT  brother-reader  help  an 
clitGcalty,  and  ihow  by  a  rouBh  ikeleh  of 


ahow  by  a  rough  akeleh  of 
1  able  to  nin  w^  with  about 
"    t  I  wnnl 


^naninatlo.— By  a 


t  simple  meohanical 


0  LampB— Will   any  kind   electriuii 


nin  ID  aenei.    They  gne  a  toy  poor  light, 

'e  tried  cicli  hunp  separatol}',  and  they  bum 
ly  iDformatioD  an  to  IhD.cuuiie  wilVohlige.— J. 


tmall   act  of 


WelRhta.  — I  hi    . 

ight'iriTpn  me;  but  inalmd  of  the  weigaia 
:  value  marked  in  the  ordinary  way  they  have 
hignon  etch,  each  weight  barinK  a  different 
.  the  oclior  aide  each  of  tliembaa  a  ligure 
—  in  D  circle.     The  box  coPtoiua   a  ttoall 

I  the  lid  hai  thp  worda   "Dese  Oewlchten 
f  Je  Docker.  Op  D=  B,..uni  " 
ilrr  inform  me  If  weights 


Chlness  SoldaT-— How  Is  thia  K>f  I:  uildi> 


Kodel    Karlne   Botler. 

iIEq)  csu  be  uaod  with  boilei 
r  so.  what  ia  the  bert  anangeni 
IIIa?nst.~I  hare  made  a.  i 


>VB,  brtween  Imjin.    (io  anjone  tell  m 
lino  the  fallurof  Has  the  »b«.pe  ansthing  t 

Fountain.  —  VOl 


tnbe>  woX 


Diamonds.— Can  any 
1 1he  pi-ueem,  and  why  wj 


repled  tbeoiy  aa  to  tbe  natnnl  fnrraati(>ii 
miood  T  Is  there  any  reasm  why  a  diamond  cs 
jBeiallj'  fomBdl-Naiio. 


DiyoeB   and  hydropen.     What  quaotlty   of  olectridty 
wontd  It  take  to  wud  olt  one  gallon  I—Ax  Old  Bead  a  a. 
[7ir91.1 -Telephonic- Can  any  ot  oac  electriaa  n- 

Ctell  me  If  I  bWi  be  able  to  mako  two  BeU  receiten 
g  Teceirer  aa  tnnamitler  and  rccf^Ter)  to  apeak  otct 
two  iDilen  nf  No,  in  eopper,  about  36  ohnu.  or  would  the 
"  E,  M."  pattern  do  b^Ua.  and  what  is  the  Ball  tisni- 
mlttet  like,  if  there  la  one  1  -B. 
[Timil.W Quinina.—On  talcing  one-third  of  agmin 


get  anyof  them  tolgaitoeartridgea,  or  pierce  paper.  The 
Bpsika  in  than  all  is  aocompanied  with  a  osckling  noise. 
rhare  been  told  by  aotoe  ttiat  thia  was  quite  right,  b/ 
othen  that  It  showed  a  defect.    I  WB41t  to  know  which  la 

[7iTfft.I-The  Invention  of  the  Blook  Syatem, 
—Will  any  reader  oblige  by  aUling  who  flral  invented  the 
block  ayaLexD  for  raitwaya,  and  alao  upon  which  line  it  was 
fiiat  employed  I-Loco.  No.  1. 

['KM.]— "Jenny  Lind"  Locomotlvee.— About 


bigbly  of,  liuilt  by  E.  D.  WOaon, 


both  of  these  intercstmg  engineg 


ad  called  "  Jenay  Lind" 
B  ■•  Little  eharpa  "  were 
oura*'  kindly  illustrate 


[rUBe.J-Ink.— Hequirod,  an  efficient  chemical  ink 
rhiph  must  be  perfeotly  inyisible  on  while  paper,  and 
ihicb  can  only  be  rendered  visible  by  dampmg  with 


nn97.]~S.P.  of  Hlgli-FreBstiTe  Bnetliea.— 

Vill  anv  reader  plcaas  giro  a  practical  and  aimple  rule  to 
Ind  H.r.  of  bigh-prsssure  aleaim engine. —As  1101-3. 

i—OBologlcal.— While   viailing  aome  cbalk- 


[;tn9S.]-OBolog 


ScUTlshoald 

be  pleased  to  know  what  i 

wa>.- 

r7il7OT.j -Telephone. -To Ma.  y.C.Ai.MDP.-IhaTe 
pair  of  t*lephona  with  aU  their  inner  parts,  but  wires 
n  bubbins  are   unconneeted.    There  are  holaa  through 

■here  are  al«  connecting  aoiews  on  magnet  end.    How 

ete  for  nn".  aimilat  an  in  your  illuatiBtiDn  of  last  woek'j 
uinli.T!    Whnt  quantity   ot  wire  ahould  each  bobhio 
nl^inl-So«»«TL»o. 

.S^iiirJE'y'm^S 

ion  of  an  AubIb.— How 
□sol  the  tii-actrii ,'  =  «  Ucoa 

Iath« 

r? B^l-l  -Wa  ter  -  Motor.  ■ 


rivimr  dynamo  1 
.ve  motor,  Thirh 


Doat.  Can  i  oome  near  compeiiag  with  paraffin  »tM.  per 
gnllon,  aa  I  want  to  rapfaee  two  double-wick  lampil 
Motor  disc  1>  Ht.  diameter.  Would  Mr.  Bottone  or  Mr. 
Allaop  pnfer  gaa^ngine  to  abate,  as  ttaelt  reply  to  No. 
rasre  dropped  my  fl«g  r  -  HuBii. 

|JW)».]-M.S.  and  L  H.  BobIb  Locos.,  No.  680 
ClBM. -Would  Mr.  DoukIiw  Coilch  kindly  iiive  full 
dimenelona  of  No.  SSI  he  kiodly  gave  a  drawing  uf  T— 

[7tiW.1.]-O.G.B.  Sing'le  1.0 oomotiv«a.— Would 
some  coirejipondent  givf  me  a  sketch  (with  original  tender. 
if  posajhle)  and  dimcusiooB  of  the  7ft-  aingles,  037fi  clae4 
on  this  line,  and  oblige  I-N'obtii  Wistebs. 

(7S§M.1— Beponnna  Work.— Wliataubetance  is  oaed 
tor  backing  the  metal  I  How  are  the  tools  made  T  la 
there  any  book  publiahed  on  the  art,  giTlug  pnetical  In- 

[7SS0S.]— WatBF  Tuba  Boilera.— Would  any  of 
your  qxperienccd  correapondenta  inform  me  how  tbe  tnbes 
in  these  boilerB—Oibeoek  and  Wilcox,  &e.-aro  fixed  into 
their  end  aoekata!  Are  Ihey  eipandM  in,  or  iire  thcr 
aerewed  in  with  running  back  nut  7  X  am  faiailiar  with 
the  working  principle  of  these  boilara.—yoi.cAKiE:. 


IT1«T7.]— ElBotrioal.— Will  aama  electrician  tell  mo 
how  to  put  new  f  naeg  to  elcctrle-light  wirea  and  lioipa ! 
I  hare  aome  lighta  out,  tbe  foiea  have  gone,  and  I  don't 
knowbowtooilenlatetoget  the  right  ones  for  thom.  Will 
TOD  ohUge  by  firing  nu  buOuctiana  how  to  get  the  right 
fuaea  for  any  rolta^  lamps,  and  oblige  f-I>vyAvo. 

[T!§os.1  —  InaandeBoent  Lamp  In  MaelD- 
Lantera.-I  have  a  i-horse  L-u-engme  wtii»h  >un«  a 
Elwell-Parker  dynamo  to  light  my  houfe.    I  havoaljo 

fully  by  a  ascp.  locandeaqent  lamp!  I  liava  a  good 
luoio  only  aboTit  IGft.  from  ray  dynamo  whrre  I  eouM 
exhibit  my  lantqma.    Any  information  wdl  be  gladly 

[TMW.l-MftpnBtiBm.-WUl  Mr.  Bottooe  or  any 
brother  reader  kmdiy  inform  me  if  watchea  are  influenced 
bythemagonliamfroma  dynamol  I  have  jual  Hltedup 
my  bouM  with  the  electric  light,  and  I  haie  found  my 
watch  (a  Yerr  good  one)  hsa  atopped  more  than  once 
when  I  have  been  near  the  djiiamo.  1  Hbould  be  very 
glad  if  someone  will  inalruct  ine.-Dmao, 

[7»1I1.1-Olow  Ii&mpB.— Tna  rfemt  answer  of  Mr. 
Botfone'i  to  H  query  rei-pecliug  glow  Inmjia,  he  Hlnt^i  that 
It  requirsi  I  atnpi^ie  at  3i  voll*  tA  light  the  smallest  laon 
made,  and  the  light  glreci  ia  about  that  of  ■  mahligbt.   1 


1  tje.p..  awrage  E.M. 
'fl  to  iy«>.  anuiire  aoo 
tr,  Bottone  pteaaa  >UI 
Lmpa !    I  also  notice  in 

Ic.p.  Edison  lamp  for 


ijrisFT,  of  Jnly  «Hh.  1888,  pega 
ler'a  lamp  and  battery.  Lamp 
'.  ia  B'£,  corrent  varj-ing  from 
iding  to  the  lamp  uied.  Will 
I  what  is  the  ditferenoe  in  tbs 
Sent  and  Co.'a  price  liat  that 
-volt  3.«nlpf  le  hours,  will  light 
1  hours.  Would  this  lamp  be 
jnp  atatui  abovo  I-J.  E. 


[7Mll.l-Boller  Quoiy.-How  many  gallons  of 
Fater  will  be  consumed  or  evaporated  in  a  lOH.P.  boiler. 
Irlving  a  SOH.P.  (nominal)  aleiun-cagiDO  per  dsf  of  Il> 
LOUTS,  bailer  prenure  4nlb,I  What  will  be  about  the  coat 
•er  l.OOn  gallona  uf  lifting  water  to  feed  aaid  boiler,  from 
.  well  4Grt.  below  feed  tanka,  nsing  a  double-actmg 
lonkey  pump  to  do  the  work !  -Noarii  VosKBaiBE. 

[7!8II.l-Nlokel  Bath—WiIl  Mr.  Bottone  kindlT 
otorm  me  how  to  put  a  nickel  bath  right  ia  rood  work- 
ngwbenitgctsout  ot  Dfdarand  won't  work!    Also  aay 


[72St3.J — Oolorimeter— an  Instrument  used 'for  d^ 
tflrmtnlnx  the  difference  of  shades  in  the  colours  of  Ilqoids. 
1  would  bo  glad  if  any  of  our  readers  could  give  me  a  de^ 
scrlntloa  of  tlia  above  instniment  vrilli  exact  dimeualaaa, 
as  I  wish,  it  poaatblo.  to  make  one.  A  sketch  woold 
oblige.  I  ballere  there  an  two  or  three  fomu  in  use. 
The  siniplMt  to  m*ke  I  would  wish.— Colo u a. 

lTKI4.]~aroppiiiB'  Maohlne.— Could  any  reader 
iniitruct  ma  how  to  grind  a  cutting  machine  for  woollen 
or  wonted  doth,  or  if  a  cutting  loacliiDe  requirea  to  bo 

silk  pluah  gooda  t    I  can  grind  a  little,  but  not  to  any 


[TMtlS.J-RsfractomBter.— Will  a 
=-' "TeEiner'i.miao-mtraQloi 

nethod  of  taking  the  rel 


4pondent 


aafoash-, 

any  substance.- 

[7S81B.]— Analyala-— I  lave  hall  a  gloss  o(  beer 
which  has  ocrtalnly  been  "doctored."  1  drank  half  of 
the  glass,  and  In  about  half  an  hour  felt  sick :  but  could 
vomit  very  httle,  and  immediatoly  afterwords  fell  Into  a 
deep  sleep  which  lastod  about  three  hours.  Neat  doy  I 
had  all  the  appearanee  of  having  had  a  good  night's 

liMS  to  know  what  dnig  was  likely  to  be  used,  but  atrongly 
suspect  anuff  or  laudanum.    Can  anyone  tell  me  a  way 

[7Sgl7.]- Induction  Coil. -Can  soy  reader  give  me 
the  proportion  of  an  toduction  coil  about  onee-and-a-baif 

number  of  powen  and  beat  method  of  construction  !— ' 

J.  N.  Lei. 
[7SS18. J— Lantern  Screen.— I  want  a  aemi-trani- 

.  1 — * —  -^ .„  plaae  between  the  lantern  and 

^or  use  In  a  small  school.    The 


of  b 


of  le 


[788J9.1-Nitr*to  of  Potaah— 
chemical  readers  inform  me  how 
crratalliaed  altnte  of  poia.»h  that  will 
. l-Cuxe-  -- 


can   nuke  pun 
a  free  (romevay 


[7283).]— Blchter'a  Dream.— Can  anyone  SDllgbtoa 
M  as  to  whete  this  may  be  found  t— SriHi. 

[7*811.1 —DUTraotion.—Oo  looking  throngh  my 
[mbreUaor  handkerchief  the  other  nigbt,  at  thelamit- 
\jhtM.  Innlinivl  B  Itpnaycombed  appeanocc  which  tcmslns 
itilJ,  however  lost  or  id  what  direotion 
[I  I  turn  the  fiibrlo  mand,  the  honey- 
00.    But  it  imottbethnadsmerely 

the  handkerchief ;  also 


perfecUy  dear  c 


Qoe  kindly  try  the  eneri- 
>ntoritl-JoHsM.  ftri. 


nsar  the  gorm.  The  ferment  is  inaoluble,  and 
ha«  the  properties  of  orgsjiisud  farmaota.  IVhaii 
dry,  it  resiats  a,  temperature  of  iWf  C.,  but  it  is 
destrojed  b)*  boiling  water.  Water  and  boat  are 
iiidiapeiwiblB  for  ita  davelopment ;  nmoiat  tempera- 
ture otiibant  lo-  C.  iatlie  must  favourable.  ItSiCta 
on  and  liquifies  the  glutou.  In  a  wetl-wraneed 
mill  the  greater  portion  of  tbe  fermi 

ilted.    \v 

;  the  rotation  b 
psoes  into  tbe  ftaur  ;  this  ^vea  ri»  to  t&e  cbaugea 
which  have  been  observed  ui  t}ie  so-etdled  heated 
ll'jun.  The  scid  coDloined  in  old  flour  is  not,  u 
bos  been  ovumed,  the  cause  <it  the  dieappeironce  of 
the  gluten,  but,  on  the  contrary,  is  the  reault 
of  it.  The  inve^tigitUoiii  on  the  gluten  have  not 
yet  given  a  anMdent  explanation.  It  appears  to 
conloin  variable  quantities  of  water,  and  certain 
nibstancee,  such  m  rontmou  ealt,  apjiear  to  prevent 
the  boUiDg  together  o(  the  same,  while  others,  lito_^ 
dilute  acetio  auid,  affect  it  direclly.  In  flour  wHcli'^ 
had  been  heated  to  a  stcnm  temperature  the  gluten 
still  retained  ita  properties.  The  action  of  the 
ferment  is  dlroiiiiahed  by  the  vratit  of  water,  but 
not  stopped  t  its  former  properties  ore  recovered  oi 
aoon  as  beat  and  moistiire  are  restored.  The  re- 
quirBinenla  for  a  flour  which  should  keep  B  long 
time  are :— Use  of  a  healthj  flour  from  hard,  dry 
grain;  thorough  deoorttiaLtion  of  the  grain  in  a 
vrell-oonatructed  mill ;  thorough  bolting  ot  the 
flour,  and  preservation  of  tbe  same  in  a  place  vhidt 
iroteotod  from  moiiture  nod  heat. — Ameiieau 


mSJ^. 
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AVBVES8  TO  CORRESPONSESTB. 


•/da  bauu  UioHuia,  131, 


it  oJiruHf  fs  Ot  Imroi 


SQtTH  TO  OOBSESPOI 

L  mtteaiao«>ldeotUup^DonlT,uapiitainlBKa 

■at  fflaitiatlana  on  ggpainU  pl«H  o(  paper.    9.  Pot  titlea 

to  qii»iMi  ftikd  when  uuvamg  quanu  pat  U»  noialMn 

•■  v^  H  tha  tiUea  ol  tiie  qiuncs  to  wbiA  tht 


t^m.  t.  No  shun  la  mada  for  liuniliis  Mitoi,  giie>l«si 
nniillai.  4.  loAt*  or  qimlaa  uklu  foe addisiaea of 
nantaatonn  m  aontnoadanta.  or  woera  looli  <n  otbet 
■itkleacaa  ba  ponhMel,  or  rqilisi  rItibs  ntdi  Inf  orma- 
tbm,  (uiDOt  be  Inwrted  eiMpt  aa  adTeitisements. 
aveMioii  aiUiig  for  cdnutioiwl  or  miee.\i£-  '-'— 

^CDdsita.  undn  Doiia  to  ^  Edihv,  an  noclomided, 


adBO.V££  Infoimatios 


*,*  AttenUoB  la  eapeelatiT  Anvs  to  Snt  No.  t.  Tbi 
noe  danted  to  letten,  qiuiiea,  and  repllea  ia  meant  toi 
the  genanl  good,  and  It  ^ "  '-'-' ■ "—■-'■ 


-Uoiia  audi  aa  an  Indloitsd  abara,  nUah  an  diiIt  of  mdl- 


Qi  avail  t£aniaelTei 


tal^ 


It  readen  will  avail 


CiiT.  BmiSDEHB.-Carino.-C.  C.  F.  DsiiM. -Tolo. 
atud.Iiirt.C.E.-r.  K.— O.  C.  C.-T)TO.-O.E.BoDM 
—A.  E.  B.—SoL -Bewildered.— A.  J.  Pew.-Oi^mi. 
Q.  W.  B.,  IjuioMlcr.— tttlimer  and  Qarli.— J.  B. 
F.  C.  AlUopp,— Tibbie  Tubbn.— GotgoD.-Jaok  otAll 
Tiada.— H.  Wornndi— Tristan.— B.Se.,  EdinhuTBli-— 


A.  N.  X.    <Th<!  «Ht  dI  a  pelent  doe] 
cbanicter  or  naturH  of  the  iaveji' 
'     "  C  of  Uie  Btamps,  I 


TriUpayfi 
iDoidtntal 


mtor  doea  tiie  vork  hi' 


and  If  than  li  an] 


i'odd 


paxtaiBr,  protflotiBg  yi 


nit  Slit  br  uplying  tor  a  patont  at  a  ooet  of  a  lii 
oral  «  poena,  or  ibt  SOl  If  too  employ  an  aaenC  li- 
Sai.  (WliatEiitroDmauil  TawhttforraoladaToi 
Tofer  1  AH  Che  formuln  aie  exptaini^  in  l^loaworth' 
Poolrt-book-l-A-  B.T.  (Wh  radlv  omoot  ndirrtise 
anf  apecial  ooap  in  theae  columns ;  but  if  you  wiidi  to 
make  for  yDurwlf.  yoa  vUl  fljid  manT  rocipoa  in 
back  volumea.  See,  fat  inatnnce,  the  indjea  at  Vol, 
XX  VIII.  and  XXIX-j—Bobbito.  [eurslr  foa  ats 
joking.  The  pedal  arrangement  to  a  tnaagle  &m  be 
amnged  by  meanii  of  a  atimp-ctnd  to  the  foot ;  *— ■ 
the  actual  dataUa  would  depend  on  how  you  vvni 
unmge  or  auppoit  Uia  triangle.)— Biabi.  (See 
hack  nnmhen  and  Ihoae  of  the  angtneerlng  papm.  Do 
TOB  want  men  dnwiiiM  of  the  ataaai.4n^i«  antf 
loos,,  or  full  detaHa  I)— Eiaaciaa.  (We  think  Mr.  U, 
OHLoI  iTO,  Btnod.W.C,  pnbliihea  a  book  of  the 
hina ;  bat  any  bookealler  can  procure  one  for  yon  1— 
t.  Ooan  Jauu.  (DiHOlre  in  hot  water  aa  tuueb 
aodaaapoialble,  and  run  that  through  the  pipe,  having 

rviouilr  eleand  it  with  a  wire  or  pieoe  of  rimfiv.^ 
W.    {Intheaa»  of  a  simple  tooriat'i  tdewupe  _. 
will  be  BuJHcient  to  wipe  the  lenaca  with  a  bit  of  chunoia 
leather,  or  vtth    a  lOk    huillkDehief.    t.    Bcarody 
mattenJiow  the  lenaei  an  poaltod  tunuh  a  tdeaeope.) 
SsatiiXE.  (Yrni  wonldniiDi>«apDw«rfal<uiaprGeaiD 
imnip,  and  a  meani  of  redndng  tlie  tempenbin  vc 
low  to  liquefy  carbonic  wM.    £  It  would  depend 
whether  then  wai  any  outlet.    The  luiiaauia  rftbe  j 
would  probably  And  or  make  one.)— 8.  6,  Watk.... 
(W*  do  not  know  of  a  •sU-shlnlnK  blaeklng  tiiat  will 
notmek  npnloir  boots  while  keeplnfrthemaoK.' 
CW.    (Tbe  Vincent  ihoulda^fltiiiiBhlenerwaaiUi 
tnledin  thelart  volurae.  JanellO,  p.  Ms.]— lononi' 
(Bftd  jaa  not  belter  proenre  ono  of  tiie  handboalu.  ui 
___.    .._    ...   .    .^    .    ..     „„_!,    HwiDORB.      lYei, 


maavj  but  oitunillr  tbo  numben  run  out  of  print. 
Get  Wnlt'e  "  Eltctio-nietallorgy,"  Croaby  Lookwood 
and  Bon,  if  you  fluinot  refer  to  took  volmnvi.) — 
Fluhbiu.  Hull.  (Full  putioulan  u  to  the  oertidcatea 
can  be  obleined  from  the  Bwrelary  of  the  Banitaiv 
InMitnte,  JH.  Marmret-eOwt,  WclU-rtrtel,  W. 
Baehan'e  and  D«vicsy>  works  will  be  o(  uae.]-0.  a. 


.    (Eiicn 


actually 


re  iUuatnted  M.  Mm 
ejjf^uM;  ut  *ui.  ^^Aui.  Jan.  14,18711.  Tb&t  1 
DMdatonenl  the  Paru  Eihrtiitioiu  to  driT_  _, „ 

loi»lity,'if  anywbe^— W.  ^.    Mi™^..      [t^ 
Eatcntoewill».>pa(alldetaiL.---     ■  ■     ■  ' 

remembtE-  the  Lc  Qjatelier 

ijfitem  .<St  rcTctmng  (or  rtot 

reooUfot  for  oiintrolljog  tb.  _ 

Zmorf'   '■Tr«iliw   on   Valvc-Oear,"   nnbliflbL-d  hy 

E.  and  F.  N".  Upon,  lib.  Strand, W.C.)-e.  P.'  (Howiait 

depeodii  oa  Ihi^nkiLl  aiid  peth- 

fulf' 


'Q  the  back  voLuma  you  Will  flnd  In  t^o. 
[>nrt  for  grinding  gloait  specula ;  but  it  i 
t  for  one  who  knowa  notjiiag  nbout  it.]- 
!T.i,i:,    Dominiea.     (Su">'     "    ""-™  ■""■ 

0  AildrccHs  Wsnteil _,  . 

le  infonnation  to  a  correepoDa^       . .  . 
M  get  the  petroleum 


Q,  tbougb  1 


the  light  (rOBl  the  ion.  What  ii  the  oae  of  "ei 
posing  "  what  ig,  »  f ai  an  we  know,  impocdble  T 
S.  K.  rCeJuiot  epeak  aa  to  ita  lasting  qnalit 
out  of  doon;  but  apply  to  Mr.  EorUB,  6,  Dawg 
Hill,  E.C.  1.  One  ot  the  beet  Inbrioantg  for 
purpoaa  ia  niada  by  "^■"''ff  equal  parte  of  waa! 
lat    (laid,    say)    and    flnel^^owdsred    btackteitd. 

" [.    (M,  BeadHtreet,  Kew  York.    One  dol 

iM.)-kF.    (Why  not  try  it,  by  fliliog  it  1 

r  an^    lutflfelnv.       f.     Rub    it    OVCT  Witil    Coa 

na  limply  that  thert  Ii  tt,  < 


,^^ ineh  of  Che 

ia  not  addiHra.]  — 
of  glyoetins  (i  " 


W.«Mwa.     [Seeindic™ „ . 

dim)  ie  reoommendcd  to  prevent  meietim  on  wf&dowa.) 
— Lbi.  ISeveral  reeipei  in  baxk  numban;  but  any 
mature  uf  powderM  wood  charcoal  aoented  with 
OLscarilla,  and  moulded  up  with  a  lolutiao  of  nlCpctn 
and  grjm,  wOl  do,  tipping,  of  mume.  wiCli  the  pbai- 
phoms  puCe.  For  flamen.  une  a  little  ehellac  or  reain 
ot  nomo  kind.  They  are  boneht  inuob  more  cheaply 
Chan  thir^  can  be  made  on  tnc  nuiill  HCole.  and  are 

eeera  to  ua  bent  on  controrajy  for  ranttovwsy'a  take. 
Tlio  rubbinh  about  "  cnMa  ignorafice."  kt,  ito.,  Iic,  in 
your    reply. 


■■iH, 


s  three  hundred  milen  froi 


lafn-quoally  happeui 

to  DM   all   tbe  replica  HutT 
to  all  nndeni.    Beply  now  veut 


gh   (xiually  obliged 

_. know.    Tou  should 

vertiae  in  the  "Waoted"  oolumn.]- A.  J.  Daw. 
lease  wnd.)— H.  Hiddliton.  {We  will  wait  for 
iir  detailed  deenirtion  hrfore  publishing  the  iUuetra- 
D.  We  could  wliih,  by  the  way.  Chat  the  photograph 
a  clearer.)— J.  EnHer.  (W«  know  nothing  ot  him. 
uununiQito  with  Che  police  at  SooUaad  Yard,  if  he 


TEBH8    OT    SUBSC&IPTm. 

riTlBLl    la     LDTlHCa. 

lii^'Ju'l"  'il"ru°^iVMr"lj'i*'^i|'l.  l'i'lT^tSi?ill,rMM™ 
IT!  auUi,  Milil,  or  UI  a<  Uu  lubBliu  ColgaUi,  tM. 

JDOI  tt  "Bl  not  D(  ilii  UalHJ  Kijudnoit.  uj  wjiaaf  am|  ■» 
■I,  tut  Bul  lit  ,inuUM  Bh  >t  lb!  ruH  oT  U.  Hih  K  nwm  i^ 

TUrtaa  SUman  sn- laaiM  M«  AH.    n»a>akawaikabn53 
SlncIb.ZidlSirihi  r^SuGai^Bs  la^^i     U  ■it.r«. 


Colonel  Eoddleatoii'a  Oplstan  of  HttmeaB' 


;oii'a  Oplstan  of  HttmeaB' 


cap[«  mAr  be  hl^  pMt  "rrr*.  na  APpUG«tUD  ID  Uie  HmUi^  Bftllprj 


,  oommnnleatlonfl  for   this   department  must  be 

addreaiKdto"J.  Fiaaca,  KnoUnde,  Yawl,  Lyme Bagii, 


m 
m 

m 

i 

m 

..,* 

White  to  phty  and  mate  In  two  m 

SoLunoir  TD  1294. 


HOnCKS  TO  CORRESPONDENTS. 
icr  «lutioM  to  1W<  by  W.  L.  Martin,  M,  Kelly, 
D.  Mftckay,  Link,  Liout  Co!.  Ryan,  W.  Bar— — 


Jay  !»].  J.  H.    Eastwood  (««ond  eolntioB),   J.  B.  (S). 
White  Knight  |3],  J.  A.  Rogen  (31,  Link  (3),D.  Mackay 
(a),  M.  SeVly  [author'a,  the  other  cwo  ineonvoll. 
WuiTB  KjiouT.-Entnmw  fee  roociTtd  with  thanks. 


nOTICX    TO    SUBSCRIBEBS. 


,  *e  wiil  TOJiert  _  ,_„, 

usefol  toolhETreiideni.)— Pab*. 
rCof  the  typCiHQduBethat  citetds 
,  which  moat  bnTulfluiiB«l,  after 


Birticulsrn   have  b«n  gi»en  many  hmee.]— sij-ju. 
lYefSwenuppoeethatlBio.    We  get  ooly  «  jkj^  (,/ 


CSASQES    FOft    ABTESTISnre. 


iMnlut    »c,»d-0»  BUUlH.  lU  Pit 


Oim.   EXCHANGE    COLITMfi. 


Artronomicul  T<'''™^5'^'.„^^^"'',J^ij^J^ '' 
Grand  tnodsl  Barew  SteamsT,  eoat  £11.  Aiee^ 
PaddlS  Wheals  Knd  OeaT,  manoal,  luitableice 
Iiatha,  tin.  oenties,  good  order :  irOB-faoed  baid-nol 
Ballaid  Blfle.  9-2),  aighled  by  RJgby,  lAodoa,  ii 
■Ippor  Trlcyolo.  Baylii  and  Thomaa  Eicdiia, 

Parlour  WaJnut  Talal*,  oval.  *'^SiB.  Jy  «^«i, 
Bopka.  SflientlBc,  about  I5  for  exchange;  clictrfaL  - 
le  taken  In  eichasge  (■ 


Adi  thing  uBcful  a 


Aatro.  TolOHOOpe.  Ctin  aa.^Cooke,  sta^eTjiTieM 
Fair  amateur  Tantriloqaial  PU^iraa,  on  BtMJ*. 

JCioroaoovlo-— I'eliehed  pine  oaae,  with  b»a  ra>  < 
IutIUiI.    Wsat  Biiparmlui  fur  bpitqo  Tcuhtu  an^aatWfrt*^ 

The  Ohanlaa-attae^  SSSSf^Jh^TtrKSS 


Holloway'a  ^Jla  are  ^ecially  adapted  for   1 
\ia9.    Tbrr  BklHl  ^  iJoparltM  fnaa  tks  blood,  ud  Ihai  mtorr 
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I«claiicta«.— Fortable  set  of  »  new  Vnka^ 
Stsajn  ZAnnah.  ISIt,  ooinplete  InTeatory.    Isieftsr,  | 

Steam  LSiiuiqlL  Hull  or  Vertical  Boiler  wfD  be  «- 
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BLXPHOHES:    TEEIE    CONSTBUC- 
HOH   AHD  FITTIHO.-X. 

By  P.  0.  Allsop. 

atthoar    of    "Practicid    Electric    BeU  Fittmg," 
**  Electric  Bell  Gonstructioii,"  <*  Practical 
Electric  Light  Fitting/'  &c. 

Ooxmeotlnff-TTp. 

rO  Instruments  with  Microphones, 
Receivers,  and  Magneto-Bells  for 
bGNALLiNG. — ^Fiff.  64  shows  the  connec- 
SoD8  for  two  teleplione  instniments,  with 
Biicr<p>hone8,  Bell  receivers,  and  magneto 
ifitch-bells.  This  is  ihe  form  of  in- 
jtroment '  now  in  most  ^neral  use,  and 
is  the  form  best  suited  for  long-distance 
working.  It  will  be  noticed  that  it  is  a 
■milar  mstrument  to  that  shown  in  Fig.  52, 
file  difference  being  that  the  form  shown  in 
Kg.  52  has  a  battery  switch-beU,  while  this 
bu  a  magneto  form. 

In  the  ngore,  a  is  the  microphone,  h  the 
nceiyer,  c  the  automatic  switch,  d  the 
poerator,  e  the  bell,  g  the  two  spiines  by 
Beans  of  which  the  local  circuit  is  opened  and 
dosed,  /  the  battery  for  the  microphone, 
Bd  n  the  induction  coil ;  a',  l\  c\  <^,  e', 
le.,  being  the  corresponding  parts  of  instru- 
QBffilt  No.  2. 

When  the  handle  of  the  generator  d  (instru- 
nent  No.  1)  is  turned,  and  the  receivers  are 
■I  the  switch -hooks  c  and  c',  the  "  ringing  " 
ircait  is  starting  from  the  left-hand  terminal 
tf  the  generator  d :  ^nerator  d,  bottom  con- 
■rt  of  automatic  switch  c,  switch-hook  piyot, 
Inline "  wire  between  the  two  instruments, 
irot  of  automatic  switch  c'  (instrument 
lo.  2),  switch-hook,  bottom  contact  of 
•itch,  generator  «r,  bell  e\  **  earth,"  right- 
■nd  terminal  of  bell  e  (instrument  No.  1), 
rft-hand  terminal,  and  from  there  back  to 
■lerator  d.  When  the  handle  of  the 
Boerator  d*  is  turned,  a  similar  action  takes 
bee,  and  it  will  be  noticed  that  both  bells 
Bg  when  the  handle  of  either  of  the 
■lerators  d  or  d^  Ib  turned.  When  tiie 
anature  of  either  of  ihe  ^nerators  is  at 
■t,  it  is  cut  but  of  the  circuit  so  as  to  avoid 
KTing  the  extra  resistance  of  the  armature 

the  idle  generator  to  ring  through.  For 
a.  e]q>lanation  of  the  action  of  this  armature 
ct-out,  the  reader  is  referred  to  thedescrip- 
mi  of  the  magneto-generator  tiiat  appeared 

the  articles  "Electric-Bell  Construction," 
ftoe  published  in  book-form, 
"^nien  the  two  receivers,  b  and  b\  are  off 
a  switch-hooks,  the  circuits  are  as  follows : 
Xhe  "local"  circuit  runs  from  the  carbon 
b  of  the  battery  /  to  indi^ction  coil  n, 
cin^  g,  microphone  a,  and  from  there  to 
G^sinc  pole  of  the  battery.  The  "speak- 
^"  circuit  is,  starting,  let  us  say,  from  the 
Solidary  windings  of  the  coil  n :— Coil  n, 
p  contact  of  automatic  switch,  switch-hook, 
hot,  line-wire  between  the  two  iiistruments, 
not  of  switch  c'  (instrument  No.  2),  switch- 
^  top  contact  of  switdi,  secondary  of 
An',  receiver  6',  "earth"  or  return  wire 
Jich  is  used,  from'  "earth"  to  receiver  b 
oMbftck  to  secondary  of  coil  n. 
Che  diagrams  that  have  so  far  been  given 
*te  chiefly. to  the  internal  connections  of 
k  instraments ;  but  those  that  now  follow 
•w  the  various  ways  of  connecting  up 
F^end  instruments  to  meet  certain  require- 
4kts.  The  form  of  instrument  shown  is  of 
•  magneto  switch-bell  kind,  the  oonnec- 
>^  of  which  have  just  been  given  in  detail 
^.Rg.  54.  The. "  line  "  and  "  earth  "  ter- 
fcials  only  are  shown,  as  all  the  other  con- 
Mkms  are  internal,  and  do  not  in  any  way 
bet  the  connection  of  one  instrument  witn 
Nher.  Eyery telephone  has  its  "line" 
TDL.  UZ.-MC  1887. 


and  "earth"  terminals — i.e.,  a  terminal  to 
which  the  "line-wire"  is  cennected,  and 
another  for  the  "earth"  or  "  return- wire," 
irrre^pective  of  whether  it  has  a  battery  or 
magnete  switch-beU,  microphone  or  no 
microphone.  The  form  shown  in  the  follow- 
ing figures  contains  a  magneto  generator  and 
bell  (the  two  gongs  of  which  are  visible  at 
the  top  of  the  case),  a  microphone  transmitter 

Ithe  mouthpiece  of  which  is  e^own  at  the 
»ottom),  witii  induction  and  local  cell  inside 
the  case.  The  receiver  is  shown  hanging  on 
the  hook  at  the  left-hand  side  of  the  case, 
and  on  the  right-hand  side  is  the  handle  of 
the  generator. 

If  in  any  of  the  diagrams  it  is  wished  to 
follow  the  inside  connections  of  any  one  of 
the  instruments,  it  is  only  necessary  to  refer 
to  Fig,  54  and  follow  the  circuit  through  the 
instrument  shown  there,  &om  the  "line" 
wire  to  the  "return,"  or  the  "return"  to 
"  line,"  as  the  case  may  be.  If  it  is  wished 
to  follow  the  connections,  presuming  the 
instrument  has  a  battery  switch-bell,  the 
same  process  must  be  pursued,  onlv  witii  the 
instrument  shown  in  Fig.  62.  The  form  of 
instrument  shown  in  the  diagrams  has  been 
adopted,  partly  because,  being  compact,  it 
adds  to  the  clearness  of  the  diagrams,  and 
partly  because  it  is  the  form  which  the 
writer  believes  will  come  mostly  into  use  on 
the  expiration  of  the  microphone  patents. 
However  that  may  be,  the  diagrams  apply 
equally  to  all  forms  of  instruments,  any 
particular  instrument  can  be  substituted,  the 
"line"  and  "earth"  terminals  being con- 
nected-up  as  shown. 

Three  Telephones  in  Series, — Fig.  55  shows 
how  three  or  more  telephone  stations  are 
connected  in  series  so  tnat  any  one  station 
can  communicate  with  anv  otner  on  that 
circuit.  In  order  to  be  able  to  distinguish 
which  station  is  wanted,  a  code  of  signsds 
must  be  arranged,  such  as  one  ring  for  No.  1, 
two  for  No.  2,  and  so  on.  Thus,  if  No.  2 
station  wishes  to  communicate  with  No.  1, 
he  gives  one  ring ;  with  No.  3,  three  rings. 
When  No.  2  receives  a  reply,  he  takes  off 
his  receiver,  which  cuts  his  oell  out  of  circuit 
and  puts  the  microphone  and  coil  on,  enabling 
him  to  carry  on  conversation  with  No.  1  or 
No.  3,  as  the  case  may  be.  Thus,  when 
any  one  station  rings,  the  bells  at  aU  the 
other  stations  ring  aiao;  but  only  that 
station  replies  whose  number  corresponds 
to  the  signal  given.  If  the  instruments  are 
of  the  battery  switch-bell  type,  then  a  relay 
should  be  used  for  each  instirument ;  other- 
wise there  will  be  difficulty  in  getting  the 
bells  to  rin^  nicely,  unless  they  are  of  the 
form  (described  in  "  Practical  Electric-Bell 
Fitting  ")  which  govern  their  vibrations,  not 
by  breaking  the  circuit,  but  by  shunting 
their  coils. 

Three  Telephone  Stations j  One  of  which  is 
able  to  Communicate  with  the  other  TwOy  as 
desired, — Fig.  56  shows  an  arrangement 
suitable  for  such  places  where  it  is  desired 
for  one  station  to  be  able  to  communicate 
with  the  other  two,  but  not  vice  versSt.  As, 
for  instance,  where  the  head  of  tiie  firm 
wishes  to  be  able  to  communicate  with  the 
clerks*  office,  stores,  or  other  part  of  a  build- 
ing, without  allowing  himself  to  !f^  commu- 
nicated with  unless  he  desires.  Ii  Nder  to 
accomf>lish  this,  a  two-way  plug,  i-  ^Ij  B, 
is  required.  This  switch  is  fixed  witi.  >asy 
reach  of  the  person  who  uses  f^^truaient. 
No.  1,  and  to*^the  top  blocks  b  •  ind  c  are 
respectively  attached  me  two  line  wires  from 
the  instruments  No.  2  and  No.  3.  Ihe 
bottom  block  a  is  connected  to  instrument 
No.  1,  and  the  return  wires  from  all  the 
instruments  are  joined  together.  Each  of 
the  brass  blocks  a,  b,  and  c  are  fixed  to  a 
non-conducting  base,  and  insulated  from  one 
another  by  an  air  space.  When  the  brass 
plug  is  put  in  either  of  the  two  holes,  the  top 
plate  above  that  hole  is  connected  to  the 
bottom  plate.  Thus  it  will  be  understood 
that  if  the  brass  plug  is  inserted  in  the  left- 


hand  hole  of  the  switch.  No.  1  instrument 
will  be  connected  te  No.  2,  and  if  placed  in  the 
right-hand  hole,  te  No.  3.  When  withdrawn 
altogether,  communication  is  cut  off  from 
both  instrumente.  A  larger  number  of 
stations  can,  of  course,  be  connected  into  the 
svstem  by  employing  a  larger  switch.  Once 
tne  application  and  method  of  working  the 
plug  switch  is  understood,  it  will  be  seen 
that  it  is  capable  of  great  extensions,  and,  in 
fact,  forms  the  simplest  and  most  ready 
means  of  connecting-up  instrumente  to  meet 
special  requirements. 

Four  Telephone   Stations,  One  of  which  is 
used  as  a  Central  Exchange, — Fig.  67  shows 
four  telephone  stetions  arranged  on  the  ex- 
change principle,  the  best  method  to  adopt 
where  there  are  many  stetions  in  the  system, 
any  one  of  which  it  is  desired  maj  be  able  to 
communicate  with  any  other.    Iso.  4  stetion 
is  used  as  the  exchange,  and  contains  besides 
the  instrument  No.  4,  the  annunciator  switoh- 
board  A,  local  bell  B,  and  local  battery  C. 
The  annunciator  switdi-board  A  is  shown  in 
deteil  in  Figs.  35  and  36,  thus  allowing  the 
connections  to   be    followed  right  through. 
For  the  purpose  of  following  the  circuit  right 
through,  let  us  suppose  that  stetion  No.  2 
wishes  to  communicate  with  stetion  No.  3. 
The  person  at  stetion  No.  2  first  turns  the 
han<ue  of  his  generator,  or  if  the  instrument 
has  a  battery  switch-bell,  presses  the  ringing 
key,   thus  sending  the    current  to  station 
No.  4.      This  causes  the  shutter  of  No.  2 
drop  to  fall,  closing  the  local  circuit,  and 
causing  the  bell  B  to  ring,  the  circuits  being 
as  follows.     Left-hand   terminal  of  No.  2 
instrument,  line- wire  ef.  No.  2  terminal  of 
annimciator,  drop  No.  2,  spring  r,  plate  5, 
terminal  E  and  earth,  and  from  there  back 
to  instrument  No.    2.     The  shutter  of  the 
annunciator  falling,  closes  the  local  circuit 
which  runs  from    the    carbon   pole  of  the 
battery  C,  to  bell  B,  terminal  B  of  annun- 
ciator,  E^utter,  terminal  B|,  and  thence  Uy 
zinc  pole  of  the  battery.  This  causes  the  bell 
B  to  ring,  calling  the  attention  of  the  person 
at  that  stetion,  who  then  pushes  the  "jack  "  J 
underneath  the  spring  «*,  thus  putting  his 
instrument  in  connection  with  that  at  No.  2 
stetion.    He  then  rings  back  and  inquires 
of  No.  2  which  stetion  he  requires.    Having 
obtained  this  information,  he  connecte  across 
the  slipper  spring  s^  of  No.  2  annunciator 
with  that,  s*  of  No.  3  by  means  of  a  piece  of 
flexible  cord  with  a  "jack"  at  each  end,  thus 
putting  No.   2  stetion  in  connection  with 
No.  4.    The  circuit  now  mns  from  the  left- 
hand  terminal  of  instrument  No.  2  to  line- 
wire/,  terminal  No.  2  of  annunciator,  annun- 
ciator drop  No.  2,  springs',  "jack"  spring 
«^,  drop  No.  3,  terminal  No.  3,  line-wire  rf, 
instrument  No.  i3  and  earth,  and  from  earth 
back  to  instrument  No.  2.    A  similar  action 
takes  place  when  communication  is  effected 
between  the  other  stetions.    The  operator  at 
No.  4  stetion  withdraws  his  jack,  and  replaces 
the  annunciator  drops  after  he  has  connected 
the  two   stetions  through.     Generally  the 
"jack  "  J  tekes  the  form  of  a  "  knife-jack," 
wnich  can  be  slipped  above  the  ordinary  jack, 
thus  enabling  stetion  No.  4  to  converse  with 
any  of  the  two  stetions  that  are  connected  up 
as  described  in  article  VI.    When  No.  2  and 
No.  4  stetions  have  finished  telking,  they  press 
the  ringing  key  or  turn  the  handle  of  the- 
generator,  as  the  caise  maybe,  which  causes  the 
annimciator  shutter  to  fall,  thus  informing 
the  operator  at  No.  4  stetion  that  they  havo 
fiTiiftliiTig  talking,  who  then  pulls  out  the 
connectmg  jacks.    This  is  the  method  upon 
which  the  various  exchanges  in  the  different 
towns  are  worked,  though  of  course  modified 
to  suit  the  requirements  of  a  large  number 
of  subscribers.    The  system  descnbod  above 
is   known  as  the  "shpper  board**  system, 
the   more   modem  form    of   switeh-boards 
having  had  many  improvements  introduced 
which  facilitete  the  rapid  connoctiDg-up  of 
the  different  subscribers. 

Three  Telephone  Stations,  arranged  on  ike 
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JnUrcommiaticaiion  System.  Fig.  68,  shows  a 
method  of  arran^g  telephones  on  the 
"  inteteommunication  "  eystem — a  system 
or  method  of  counectmg  telephones  that 
allows  of  any  one  station  being  put  into 
communication  with  any  other  on  that 
Hyatem  by  the  operator  himself.  On  com- 
paring i'ig.  j7,  which  is  an  "eKchaago" 
HyBtom.  with  Fig.  58,  the  difterenoe  between 
tlie  two  eystems  will  be  seen.  ■  In  the  "ei- 
ehanga  "  Byst«m  it  is  necessary  for  all  the 
other  stations  to  communicate  first  with  the 
centra!  station  before  they  can  be  put  into 
communication  with  one  another ;  but  in  the 
"  intercommunication  "  system,  tiie  operator 
at  each  station  can,  by  inserting  a  plug  — 
moving  a  switch,  plac«nisinstramentinco 
nectiou  with  any  other  on  that  systeiu.  The 
method  by  which  this  is  efteou^  ^  ^'S- 
S3  is  by  means  of  special  pinj    ^witches. 


The  instruments  are  marked  No.  1,  No.  2, 
No.  3,  and  the  line-wires  to  each  instrument 
also  likewise  numbered.  The  plug 
switches  to  each  instrument  are  marked  A, 

i,  and  C  respectively.  In  their  normal 
,  osition,  the  brass  plugs  of  each  switch  are 
always  in  the  holes  connecting  the  brass 
blocks  I  and  a,  2  and  i,  3  and  e  together. 
NoW;  we  will  suppose  No.  1  wishes  to  com- 
municate with  No.  3;  to  do  this,  ha  takes 
the  brass  plug  from  between  the  blocks  1  and 
a  of  the  switch  A  and  places  it  between  a  and 
3  :  he  is  then  in  connection  with  No.  3,  and 
after  ringing  him  up,  can  cany  on  conversa- 
tion with  him.  When  No.  1  has  finished 
talking,  he  withdraws  the  brass  plug  from 
between  the  blocks  a  and  3  and  inserts  it 
bock  inti}  its  original  position  between  the 
blocks  a  and  1.    A  similar  action  takes  place 

when  «aj  of  the  other  statiouB  wish  to  com- 


municate, the  only  precautior  _. 
being  to  see  that  uie  brass  plug  ii 
to   its   orieinal  position  when   oonve 

tinishea.  It  will  be 
number  of  stations  can  I 
on  '  this  system,  the  number  of  < 
between  each  station  being  n  -i- 
n  equals  the  number  of  statimi 
system  is  especially  adapted  for  oi__  ., 
bon  in  hotels  and  other  larm  huit' 
though,  when  the  distance  betwew 
station  is  very  great,  the  expeoM  bi 
high  owing  to  the  number  of  wina  ni 
For  long  distances  the  exoluknge  sji. 
the  most  suitable,  and  an  aatonutifiV 
board  might  be  used,  one  of  whioh  V( 
probably  presently  describe.  ^Ruiti 
switch-board  does  away  witli  ttis  M* 
for  an  operator  to  make  the  (nniMli 
the  oentral  exchange,  as  ttoM  u  doot' 
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ars  themselrea  b;  moans  of  contact- 
uranged  aa  to  work  synchronously, 
(To  be  continued.) 


NEW  PLnUUET. 

irdinary  form  of  plummet  is,  for  many 
poKs,  fonnd  to  be  hardly  of  auffitient 
and  we  are  glad  to  call  attention  to  the 
now  design  of  plommBt,  wMch  hm 
pted  by  the  Standards  Dopartmant  ot 
1  of  Tnde.    The  aocompmying  sketch 


contrivance, 
ixatm  of  gravity  with 

lesTj  brass  or  gnn-motal  wheel  or  ring, 
B  light  spokee  ;  B  is  a  Bne  steel  point, 
■hen  preised  upwards  by  accident  or 
,  retreats  within  the  central  tu)>e  D, 
J  a  spring,   which   presses    down  the 


Mr.  A.  llilgor  contrived  this  part  of  the 
it.)  The  point  is  easily  viflible  from 
looking  through  the  sptices  E  E  E,  and 
iment  is  intended  to  be  used  in  coimec- 

a  small  circular  mirror,  marked  with 
«  anil  placed  on  the  grouoci.     The  point 

be  adjusted  eiactlv  opposite  its  own 
ftt  the  intorsection  "of  the  lines.  Mr. 
nwarda  is  the  designer  of  the  plummet. 


KPBOVBD    INDICATOR. 

iprovod  indicator  has  heen  recently 
onted  in  this  country  by  Mr.  (i.  C. 
■f  Monument  Chambers,  London,  and 
i..  E.  Tavemier  and  E.  Cusper,  tha 
iing  apparently  to  "indicate"  the 
irectly  from  tbe  connecting-rod  or 
i.  In  tha  drawings,  Fig.  1  la  a  front 
Fig.^  2  is  a  section  on  the  line  ii 
in  which  a  is  tbe  base  of  the  indicator, 
low  BO  as  to  form  a  chamber,  I,  the 
irammunicating  liy  means  of  a  channel, 
he  passage  &•  in  a  nozzlo  at  the  lower 
le  base  ;  c  is  a  out  by  means  of  which 
ntoB  is  secured  to  the  cock  npon  the 
fan  engine;  iissdiscfiUod  apm  tbe 


flange  a'  of  the  base  a,  and  having  at  its  centre 
an  onlarj[ement  containing  a  chamber,  d",  which 
commuQicateB  by  raeone  of  a  passage,  d',  with 
the  chamber  6  iit  the  base ;  «  is  a  cylmdor  which 
rests  npon  the  disc  d,  and  which  at  its  upper  end 
id  closed  by  a  cap,  r',  secured  by  screws,  r':/ia 
an  indiambbar  or  other  flexible  diaphri^m 
arranged  between  the  disc  and  the  flan^  of  the 
cylinder  e ;  g  \a  a  piston  working  within  the 
cylinder  e  and  connected  with  the  rod  jj'  by  a 
ball-joint,  j*;  and  A  is  a  spring  aurrounding  the 
rod  'j',  secured  at  its  npper  end  to  the  block 
A'  screwed  on  to  a  correspondingly  screw - 
threaded  projection  on  tbe  cover  s',  and  at  its 
lower  end  to  a  block,  A',  bearing  npon  the  piston 
g.  The  piston  ^  is  pressed  ngoinat  the  diaphragm 
/  hy  this  spring,  so  that  any  pressure  acting 
against  the  diaphragm  upon  the  underside  is 
transmitted  through  the  diaphragm  to  the  piston, 
j  is  a  socket  projecting  from  £e  base-puKe  a, 


and  adapted  to  receive  the  shank  i'  of  a  bearing, 
i',  in  which  is  arranged  a  shaft,  i',  carrying  two 
pinions,  i',  P.  Upon  the  eiterior  of  the  cylinder 
e,  and  adapted  to  rotate  thereon,  ia  mounted  a 
drum,  J,  having  at  its  lower  pari  a  pulley,/, 
deugned  to  work  in  connection  with  the  pulley 
i*  on  tha  shaft  i*.  Within  the  drum  j  is  a 
helical  spring,  j',  ooe  end  of  which  ia  fixed 
to  the  interior  of  the  drum,  while  tbe  other 
end  is  connected  to  a  movable  sleeve,  j', 
adapted  to  be  adjusted  in  any  required  position 
upon  the  cylinder  e  by  means  of  the  set  screws 
y.  It  ia  obtiouB  that  by  means  of  this  sleeve  the 
power  which  the  spring  exerts  upon  the  dnimj 
can  be  regulated.  Tbe  object  of  the  spring  ia  to 
retnm  the  drum  to  ita  normal  position  uter  it 
has  been  rotated  by  moani  oE  the  pulleyj'.  k  is 
the  indicator- paper  carrying  cylinder  which  is 
adapted  to  &t  on  to  tbe  drum  j,  as  shown,  and 
which  is  provided  with  the  metal  strips  or  fingers 
£',  k'  of  ordinary  construction  with  which  the 
paper  is  engaged  to  hold  it  in  position,  the 
carrying  cylmder  k  being  adapted  to  follow 
the  drum  >  in  all  its  movements.  I,  I  are  two 
series  of  crossed  levers  arranged  in  the  same 
manner  as  lazy  tongs,  the  free  ends  of  which 
are  connected  by  Imks,  I',  f,  to  the  cover  t'. 
These  two  aeries  of  levers  are  connected  together 
hy  rods,  n,  m',  iii',  so  that  they  act  simultaneously. 
The  rods  m',  w'  project  into  alots  farmed  in  two 
gaidee,  »,  wcnr^  to  tha  corra  i'  at  their  lower 


ends,  and  connected  by  the  cross-bar  «'  at  their 
upper  ends,  and  the  upper  rod  m'  projects  quite 
through  the  slotted  guides,  and  has  jointed  to  its 
ends  two  vertical  rods,  o,  n.  These  rods  o,  a  at 
their  lower  ends  are  secured  to  a  frame,  p,  and 
to  the  latter  are  also  secured  two  guide-rods,  p', 
sliding  in  sockets,  p',  carried  by  arms,  p',  pro- 
jecting from  the  base-piece,  a.  The  finme  j> 
serves  to  carry  the  pencil- holder  q.  This  poncil- 
boldec  comprises  a  am^ll  cylinder,  r,  through 
which  slides  a  small  tube,   t-',  for  carrj'ing  the 

e:icil,  and  having  on  its  outer  end  a  head  or 
oh,  r".  A  spring,  H,  aurrouEding  the  tube 
r',  tenda  to  hold  tbe  pencil  in  contact  with  the 
paper  on  the  cylinder  i,  hut  in  order  that  the 
said  pencil  may  be  held  out  of  contact  with  tha 
paper  when  desired,  a  small  lug  or  projection  is 
forraed  upon  the  tube  r',  and  a  corresponding 
slot  is  formed  in  the  cover  of  the  cylmder  r. 
By  drawing  tbe  tube  r'  backwards,  and  slightly 
rotating  the  same,   it  is  obvious  that  the   pin 


thereon  can  he  caused  to  hear  agaiust  the  solid 
part  of  the  cover,  and  so  hold  back  tbe  tube  and 
also  the  pencil  carried  thereby  against  the  preasure 
ol  tbe  spring  i-". 

In  order  that  the  motion  ot  the  piston  shall  bs 
imparted  to  the  levers  l  and  thence  to  the  pencil- 
holder,  the  piatou.rod  ;'  is  connected  to  a  block, 
«,  on  the  lowermost  rod,  <»',  so  that  the  motion 
imported  to  the  lowermost  levera  /,  I  will  b« 
transmitted  through  all  the  other  levera,  and  se 
considerably  increased  or  multiplied.  It  will 
thus  be  obvious  that  the  Tery  slight  movement 
of  the  piston  can  be  amplified  to  (uch  an  extent 
as  to  give  the  required  amount  o£  vertical  move- 
ment to  the  pencil.  To  permit  of  the  adjuatment 
of  the  pencil-bolder  q  relatively  to  the  paper 
cylinder  k,  the  patentees  provide  for  increasing 
ordccreasing  the  length  of  the  rod  g',  and  for 
this  purpose  the  rod  ia  formed  In  two  parts  which 
ore  connected  together  by  a  acre*  nut  or  aockct, 
(.  haring  right  and  left  hand  screw-threads. 
To  impart  the  motion  of  the  engine  piston  to  the 
paper -carrying  cylinder  k,  a  cord  wound  around 
the  pulley  t*  is  attached  to  some  moving  part  ot 
tbe  engine,  and  a  second  cord  is  wound  p^ly 
upon  tiie  pulley  i'  and  partly  upon  the  pulley 
y  of  the  cylinder  *,  in  such  a  manner  that  during 
the  out-stroke  of  Uie  engine  piston  the  cord  will 
bo  unwound  from  the  drum  i*  bo  as  to  rotate  the 
latter.  This  rotation  being  transmitted  to  the 
pulley  i*  cauHB  the  winding  ot  tbe  second  coi4 
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upon  tke  ket-named  pulley,  and  the  caire- 
apondin^  imwiiidiiLg  of  Uiq  eame  from  the 
pulley  Ji,  whereby  ths  latter  with  the  drum  k 
la  rotiiteii  ngainat  the  power  of  the  apringy. 
During  the  in-Gtrolce  of  the  en^ne  piatou  tb.a 
reaction  of  the  spring  causes  the  unwindiog  ot 
the  cord  from  ths  puUey  ■',  and  the  consequent 
Mtatum  of  the  latter  imd  ot  the  pulley  i^  upon 
which  the  cord  it  rewound,  ii  is  a  bar  upon 
'whii;h  is  fixed  a  Email  guide  pulley  for  the  cord 
upon  the  pulley  i\ 

In  order  to  work  the  apparutua,  the  chiunbor  b 
in  the  bue  a  is  ^Ued  with  glycerine,  oil,  water, 
or  oth«r  de^rahle  fluid,  through  the  opeoiDg 
ahown  in  the  drawing  as  dosed  by  the  screw  i>, 
■rbicb  fiuid  aervca  lui  a  cuahion  between  the  ateam 
or  other  fluid  from  the  engine  cylinder  and  the 
diaphragm/.  When  the  indicator  ijftppliedto 
an  engine -cylinder,  and  communicationis  opened 
between  the  interior  of  the  latter  and  the  chimtxir 
i,  the  Quid  will  he  forced  into  the  chamber 
rfi  through  the  passage  tP,  and  there  press  upon 
the  diaphragm/,  which  in  its  turn  presses  upon 
the  piston  j/,  and  more  or  less  raises  tho  same 
ogltcat  the  pieaauro  of  the  spring  A,  the  upward 
movement  being  communicated  by  the  piston 
rod  g'  to  the  crossed  leveiB  /,  (,  and  thence  to  the 
pencil- holder.  By  varying  the  relative  diamotera 
of  the  pulleys^',  j',  i",  the  rotation  of  the  paper- 
carrying  cj'iiuder  may  bo  regulated  to  the  stroke 
nf  the  engine  to  which  the  indi(ator  is  applied, 
BO  that  the  pnper-carrying  cyhnder  ahall  not 
nuke  more  than  a  complete  rotation  during  each 
u-stroke  and  each  out-atroke.  It  is  thna  posaibte 
t*  connect  the  cord  on  the  palley  i'  directly  to 
tbe  piston  rod  or  connecting  rod  without  the 
intrarention  of  levers. 


lasa  is  heated  in  a  muffle  or  on  the  hearth 
revorberatory  furnace  it  shouU  be  stirred 
from  time  to  time.  In  place  of  incorporating 
itrnto  ot  lead  into  the  material,  by  forming  it 
itbin  the  some  as  above  deacribed,  nitrate  of 
lad  already  formed  may  be  incorporated  into  the 
material,  either  dry,  or  preferably,  aa  an  aqueous 
solution,  which  latter  insures  a  more  intimate 
mixtoro.  In  practice  the  patentee  uses  for  100 
parts  by  weight  of  litharge  about  T '  1  parts  of 
hydrogen  nitrate  (i.e.,  nitric  acid)  diluted  with 
suflident  water  lo  make  about  12'5  parts.  Or  he 
takes  for  100  parta  of  litharge  IS-G  putts  of  lead 
nitrate  and  Id  parts  of  water.  In  the  case  of 
white  lead,  he  takes  a  quantity  containing  100 
parts  of  loELd  oxide.  The  invention,  however,  is 
not  restricted  to  the  above-mentioned  proportions, 
tor  the  patentee  has  obtained  a  good  colour  by 
heating  a  mixture  of  100  parts  of  lithsj-go  and  5 
parts  of  lead  nitrate,  giving  the  air  free  access  to 
the  mass,  whereas  the  same  hind  of  litharge 
without  the  addition  of  lead  nitrate,  exposed  to 
!une  dcgreo  of  heat  for  the  some  length  of 
,  did  not  change  its  colour  materially. 
Likewiae  a  larger  quantity  of  lead  nitrate  may 
be  employed,  provided  care  be  taken  to  decom- 
'-  -«e  the  Tiitrate  completely. 

For  the  flneat  i^ualitj  of  orange  mineral  the 
patentee  usoa  by  preference  litharge  produced  by 
burning  atomiaoa  lead,  or  lead  carbonate  preci- 
pitated from  a  hiudc  lead  acetate  solution  by 
carbonic  acid  (BO-called   French  procoaa  white 
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AN  improved  method  of  making  nunium  h»s 
been  patented  in  this  country  by  Jlr.  Ala- 
t>erg,  ot  New  York,  and  ia  described  as  followa: — 
Uinium,  in  its  (.ommercial  forma  of  red  lead  or 
"oran^  minml,"  has  been  generally  manu- 
factured by  t\pDsing  oxide  of  Iea4  (litharge)  or 
hydro- oarfon.tte  of  lead  [white  lead)  (or  s  long 
tuie  t«  air  :.t  a  temperature  between  000°  and 
600=  F.  TliB  monoxide  of  lead  (i.e.,  litharge  or 
oxide  resulting  from  the  decomposition  of  the 
■carbonate)  absorbH  oxygen,  forming  a  tripliimbic 
tetcoxide  or  plumbic  ptombate  which  possessea  a 
Bore  or  less  red  colour.  According  t<>  the  slate 
of  fineness  of  the  material  employed  the  oxida. 
tion  is  more  or  less  complete,  and  it  is  almoa. 
imposbible  to  ao  control  the  absorption  of  oxygen 
as  to  have  the  nhole  of  the  material  ccmverted 
i^to  triplumhic  tetroxide.  The  object  of  this 
invention  ia  to  provide  better .  and  more  certain 
means  of  oxidation,  and  to  reduce  the  time  and 
labour  required  for  the  same.  The  invei 
mmsiata  in  incorporating  nitrate  of  load  ink 
material  cmploved,  which  may  be  dthor  oxide 
or  carbonate  olf  lead,  and  exposing  the  mixture 
t«  a  moderate  hot,  sufficiently  high  to  decom- 
poae  the  nitrate  of  lead,  and  by  the  oxygen  of 
the  nitric  acid  convert  the  lead  monoiido  into 
the  triplumhic  tetroxide  (or  plumbic  plumbate), 
hnt  not  high  enough  to  decompoae  this  latter 
and  reconvert  it  into  the  monoxide.  The  nitrate 
of  lead  by  its  decomposition  supplica  oxygen  for 
the  conversion  of  tlie  plumliic  monoxide  into 
triplumbic  tetroxide  without  leaving  any  foreign 
substance  which  might  either  combine  with  tLe 
lead  oxide  or  have  to  bo  removed  by  liiiviation. 
In  carrying  out  the  invention,  the  patentee 
mixes  dilute  nitric  acid  with  either  litharge  or 
white  lead,  thereby  obtaining  a  mixtnre  of  basic 
lead  nitrate  with  lead  oxide  or  lead  carbonate. 
This  mixture  is  exposed  to  a  heat  of  about  TOU 
to  900'  Fahrenheit.  The  reaction  (i.e.,  the 
decomposition  of  nitrate  of  lead  and  the  forma- 
tion of  minium)  takes  place  at  about  the  melting 
point  of  zinc,  which  is  77&'5°  Fuhr.,  or  at  an 
incipient  red  heat.  C!are  must  be  taken  net  to 
beat  up  to  a  red  heat,  at  which  minium  is  decom- 
posed and  fusion  takes  place.  The  process  may 
1  by  phicing  the  material  upon  the 
;everl«ratory  furnace,  or  of  a  muflle, 
or  ine  maaa  mav  be  packed  into  iron  or  clay  trayi, 
ot  pota.  liy  the  application  of  heat  any  water 
thai  may  he  contain^  in  the  moss  is  first  eva- 

Snited,  and  when  the  temperature  rises  to  about 
Q  melting  point  of  zinc  the  load  nitrate  i 
decomposed,  and  aupplioa  oxygen  for  the  forma 
tion  of  minium.  Aeooas  of  air  or  atirring  the 
moES  is  not  abaoluhily  necessary  wlion  a  sufficient 
intfti-  nf  T..-!^,.  ..,.;^  luu  1)0^  usoj,  J„f  when 


be  carried  o 
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IMPROVEMENTS    IH   EOTART 
EHOINES. 

THE  novel  rotary  engine  illuatrateii  is  the  inven- 
tion o(  Messra.  Samuel  J.  Holt  and  Daniel 
Kinney,   of   Weat   Floins.    Mo.     This   engine  it 
ivided  with  a    rotary    piston  fi      


btu^king  them  with  something  else ;  but  wood  ii 
unreliable,  metal  eipeasivB  and  hud  toiue;ni 
chuck  which  ohviatea  all  trouble,  and  once  majt 
will  last  always,  ia  a  deaideratuin.  SDob  a  chuck 
'-  "-T  one  described. 

._  face-plate  coiling  of  the  siie  reqtdnd  ii 
obtained  and  then  tamed  up  and  aocorstelv  filtad 
to  the  lathe.  Its  face  is  tnmed  nnooth  and  imi- 
poliehed,  and  ita  edge  turned  with  a  shallow  gtoon, 
—,  shown  in  the  first  section  in  Fig.  1,  whidi  duvi 
aide  view  of  the  cbuck  complete. 
A  ring  is  now  turned  up,  the  same  ibzb  u  tba 
face  plate,  and  ita  back  face  ia  turned  with  a  pio- 
-*ectingtip  that  fits  accurately  in  the  groove  in  tlw 
dge  ot  face  plate.  Thla  back  face  can  be  Umai 
.p  first,  and  tw  fitted  lo  the  face  plate  bofota  tlie 
frcnt  face  and  edges  ara  finished  to  aize. 

The  ring  is  now  pat  in  place  and  accnratdy  Ud 
T  with  a  number  of  poin^  to  be  drilled  tor  sfmL 
Two,  four,  or  better  yet,  ail  holes  may  he  laid  off. 
Aa  atated,  they  should  be  accurate!//  spiced,  so  Out 
"'  haphazard,  after  once  bgiog 
necessitate  replacing  euctlj 
t  is  replaced, 
the  ring  are  clear.  ThoHis 
the  plate  to  match  ore  tapped  for  a  good  itnng 
machine  screw — say  a  10-24  «ze. 

The  ring  can  now  be  turned  up  on  its  edgo  ud 
finiahed,  and  the  chuok  ia  complete. 

'ta  use  is  obvioua.      Any    flat,   thin  plate  of  ■ 
;ular  form  can  be  clamped  firmly  tmd  trolT  ta 

S'  Lte  by  the   ring  and  acrews,  and  ths  putt 
firmly  supported  against  the  tool,  no  mittst 
how  thin  the  plate  may  be. 

"' -   the  chuck  ring  muit  bo  largeenDoii 

i  size  circle  to  be  cat  out,  with  ma 
.0  work  while  catting  out  the  drck, 
after  the  other  work  haa  boen  done. 
- Lde  Out 

has  then  a  chuck  to  he  dopanded  upon  that  wiU  ut 
fail  him,  iuatead  ot  dopundiag  upon  a  makedultal 
let  his  work  aiip,  or  bend,  lain 
apoil  all  the  job  perhaps  juat  aa  it  is  about  on- 
pteted. 


antral  c 


A  groov 


..  flange  froQi  the  interior  ot  the  cylinder,  practically 
dividing  the  cylinder  iuto  haives,  each  half  con- 
taining a  rotary  piston.  Each  piston  carries  wings 
which  ara  fltled  to  the  interior  of  the  cylinder,  and 
at  three  points  in  the  ctrcumf  erence  of  tbe  cylinder 
are  arranged  rotary  abutments  which  are  adapted 
to  pass  the  wings  as  the  piston  tuma.    The  rr '  ~ 


abutments  receive  motion  fcom  a  spur  wheel  o:  . 
main  abaft  of  the  engine,  and  rotary  valves  on  either 
side  ot  the  abutments  control  the  supply  and  ex- 
haust of  the  steam.  Each  division  ot  the  cyliuder 
is  provided  with  throttle  valves,  and  ^li  ot  thi 
throttle  voivfls  ace  operated  by  a  syatom  of  levers 
connected  with  a  single  wheel  or  circle,  which, 
being  tamed,  operates  all  the  valves  aimuitaneoualy. 
By  means  ot  this  conatnictlon  also,  the  engine  may 
ho  reversed.  The  detaila  o(  tto  rotary  v3vea  and 
ot  the  abutments  are  ahown  in  the  small  view 
the  upper  pact  of  the  figure.  This  engine  ia  1 
simple,  and  aa  all  of  ita  ports  are  rotary,  it  must 
necessarily  run  in  balance. — ^dciili^o  Amcricii 


Fa,  former  article  (see  p.  114,  No.  1306)  a 
dividing  machine  tor  amateurs  was  described, 
and  it  is  now  purposed  to  describe  a  simple  cbuck 
for  use  with  the  same,  and  the  micrometer  stop  that 
is  used  to  ragulale  the  depth  of  cut  in  the  gcadi 
tion  of  circles,  &c. 

Everyone  liuows   the  difhcully   in  holding  thin 
platea  in  a  scroU  chuck.    They  can  he  held  by  first 


heScie-li^c^ 


;.  1,  aido  v 


.  ^M-  ■ 


The  micrometer  atop  is  shown  in  Fig«.  3  to  9,  Fig.  9 
being  the  finished  tool. 

It  ia  simply  a  modification  of  the  prindplB  Dt  tti 
rometec  caliper,  and  all  who  ore  faouliatwjb 
!-..„  .-.I  — J  m,  destt-' 
illowing 
wno  are  not  so  familiar. 

A  bar  ot  steel  is  bant  and  fo^ed  to  iliips, 
showu  in  Figs.  3,  i,  5,  a  alot  being  out  in  the  bods 
piece,  aa  ahown  in  Fig.  4,  and  a  hole  drillsJii 
tapped  at  the  upper  eud  ot  the  upright  pises, 

To  this  hittei  hole  is  fitted  a  piece  ot  steel  Ibsl  I 
drilled  aud  tapped  with  a  20  or  40  thread  for  p- 
of  its  length,  and  then  drilled  oompletely  thim 
with  a  somewhat  smaller  drill,  as  shown  in  Rg 
The  dotted  linos  show  the  size  and  depth  of 
holes.     Thisformathe  "  barrel' '  of  the  tool. 

A  screw  is  now  Kot  out  that  fits  this  tinrtM 
port  accurately,  and  to  a  good  working  ' 
end  ia  turned  off  plain  tor  a  certain  disto —  --  ^ 
into  and  project  through  the  smaller  and  pliiD  boh 
in  the  piocs  just  made.  Fig.  0.  Theotliermdh 
also  turned  down  plain  to  .   .  j- 

mentioned.    See  Fig.  S. 


to  slip  over  the  piece,  Fig.  fl,  at  a  good  worlrin*  ft 
It  ia  beat  to  turn  it  up  out  of  the  solid,  and  the  ha 
should  be  accurately  drilled  and  polished.  Cti- 
centric  with  this  bore,  and  through  the  bw*  ' 
smaller  hole  is  drilled  that  will  just  taks  in 
short  blank  end  of  the  screw.  Fig.  S,  al  a  ti 
driving  fit.  This  hole  ahonld  be  aBghtly  oonui 
sudIe  on  the  outside.  The  head  may  be  miUsd  < 
kaurled  with  any  pattern  to  permit  a  good  goF' 
be  taken. 

The  lorew.  Fig.  S,  is  now  fitted  t 
Fig.  7,  hy  toroing  the  blank  end  into  the  hcltl 
riveting  down  and  fiiiiahing  ofli.  The  piOMv  HR 
ia  aecurely  fastened  into  its  plaoa,  and  tha  tM 
ready  to  go  together.  , 

But  befora  final  putting  together  the  ports  M 
be  graduated. 

The  graduation  will  depend  apon  thejntdirfl 
screw  and  the  fineness  that  ia  desired.  UlheM 
haa  twenty  Uiroads,  then,  to  get  thonsalidlbit' 
fif^  dirisiona  will   have  to  be  pat  (■! 


bevtled  end  of  the  aleevo;  as  i 
con  be  put  on  as  may  be  desired. 

This  graduation  can  easily  be  done  intlis' 
by  the  use  of  an  index  plate  orthedividiogmai 
An  index  plate  works  the  foster  ot  the  two.  < 
with  a  hociiontal  cutting  edge  should  be  and  •- 
the  marks. 

A  reference  line  ia  now  needed  to  whid  to  I 
these  divisions.  This  line  is  cut  upon  Ihs 
shown  in  Fig.  (i,  at  any  convenient  place,  »iA 
in  Fig.  9.  It  can  be  easily  done  in  ths  Islhl 
locking  the  work  between  centrea  and  mcufc 
horizontal  edged  tool  along  the  sams  bj  lUH 
the  shde-reat. 

For  use  as  a  mictomet«T  itop  thn  u  attttl 
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■Iztecn,  or  thir^-bro  Uimds  to  tha  inah,  and  th« 


■iiiMnnl 


nnt  that  nuu  hj  the  thoiuaiidthi  o . 

toot-poit  nuu  in  ind  ont  by  the  tbotuandthi 

' ;  B  g«u-outter  th&t  I  GUI  set  hj  thonnuidthi, 

>n4  BDyoiui   can    make    them    tooU  in  a.  simiUi 

mumar,  and  tbarebr  gavelota  of  time  and  patienoa, 

and  at  the  aame  time  torn  out  better  work. 

tteur  will  &nd  in  tha  end  (hat  it  pajs  to 
do  only  first-clasa  work.  HsReneiaUj 
-'■^— -  ' ' --'-   -    "  il  he  wore 


job*  that  would  bear  critical  inipeclioa,  and  be  in 
imli^  flnt-elan  in  STer;  r«epact.  Adopt  the  motto 
that  ''QothinK  but  the  best  will  do,'^  inatead  of 
anfthlug  will  do,"  and  in  a  ihoit  time  the  wo^ 
willbeKiii  to  teU  lor  itielf,  and  ita  pasaeinon.  aa 
well  aa  the  "fun  of  making  it"  will  be  a  pleaauie. 


V8EFTJL    AND    SCIENTIFIC    BOTES. 


,  utile  graduation  upon  the  aleere  and  the 
1  line  are  all  that  are  raquired  to  adjoit  the 
Mtmit  any  depth  of  cut  of  the  tool.  But 
Uo  b«  d««ied  to  gndnate  the  barrel,  Fig.  6, 
1  in  Fig.  9.  This  cui  obo  be  done  in  the 
toUowa :  Set  the  acrew-cutting  gear  to  cat 
10  thread  ktow,  aoGording    bo  whioh  baa 

upon  the  acrew  of  Uie  micrometer.  Place 
il  chisel-edged  tool  in  the  toot  post,  and 
arerything  ae  though  about  to  cat  a  screw 
ipon  the  piece.  Fig.  6,  the  reference  line 
Tst  bean  cut.    Turn  the  lathe  over  alotrly, 

tool  draum  iaeic,  so  ai  not  to  touch  the 
til  the  refcreuoe  line  cornea  in  dght,  than 
the  tool  ao  aa  to  boar  lightly— itu  well  to 
atop  to  regolate  the  depth  of  out— and  let 
beu  for  a  short  diatance,  dnw  back  the 
ka  another  turn  and  another  ont,  and  ao 
t  for  eadi  revolution.  Those  cuts  will  be 
enta  of  a  screw  thread,  to  be  sure,  bat  they 
a  near  right  lines  peipeadicalar  to  the 
I  marie  as  not  to  appear  inclined,  and  will 
Q  the  purposes. 

it  in  the  faiue  of  the  tool  ia  to  permit  of  its 
tsoed  to  tha  laihe  bod.     Screw  holes-may 


micrtMnater  stop  has  many 

will  weU  repay  the  amateur  for  the  taiuUe  of 
making  it.  By  its  usa  tha.  length  of  a  cut  np  to  a 
■houlder  upon  aerews,  shafting,  and  aov  aueh  work 
may  be  regulated  to  a  nloety,t  and,  whils  duplicates 
are  being  mftde,  dependenoe  can  be  placed  upon  " 


to  bring  them  01 

Whift 
liketc 


In  TTiaHn^  new  work,  either  ll^ht  or  heavy,  all 
one  ha*  to  do,  to  get  a  graduation  of  hundredths 
or  thouaandtha,  ia  to  cnt  tha  screws  for  (he  work 
with  lOths,  20ths.  or  40ths  of  an  inch.  A  heavy 
BCTow  can  bs  10  threads  to  the  inch,  as  well  as  some 
odd  number.  Than  a  graduation  npon  tha  head  of 
the  screw,  or  upon  a  sleeve  fitted  under  the  handle, 
□t  10  parts  readily  gives  hundredths  of  an  inch. 
The  toil  screw  and  cross  feed  screw  of  my  lathe  are 
BO  graduated,  and  I  can  drill  to  the  hundredth  of 
■■■  inch  bf  the  graduation  upon  the  tail  screw,  or 


Op  the  4,200  species  of  flonrers  now  cultivated  in 
Europe,  only  ton  per  cent,  give  forth  any  odour. 
Therefore  it  cannot  be  said  that  most  flowers  are 
fragrant. 
Thb  I^pifr  Zcitniig,  of  Berlin,  announcea  that 
1  important  discovery  has  been  made  in  the  art  of 
engraving,  and  enMCially  in  photogTsvum.  As 
usual  tbe  design  to  be  engraved  is  placed  an  a  linc 
plate,  either  bv  photography  or  by  an  ardst ;  this 
plate,  backed  by  a  coating  ol  asphaltum,  is  then 
placed  in  an  add  bath.  In  the  new  procesa  tha 
plate  is  put  into  connection  with  a  dynamo  machins, 
and  the  cuirvnt  is  led  away  by  a  wire  placed  in  the 
bath.  As  soon  as  the  circuit  is  established  tho  acid 
attacks  the  metal  with  an  astoniahing  rapidity,  and 
a  few  minutes  ue  sufficient  to  bite  in  several  milli- 
mbtrea  deep. 

Captive  Balloons  for  Army  Porposea. — 
Every  corps  d'armieat  the  French  Army  is  provided 
with  a  military  captive  balloon  to  serve  as  an  aerial 
observatory  and  signalling  post.  Most  European 
nations  have  followed  this  eiample ;  but  tho  Frenoh 
have  recently  gone  a  step  further  in  providing 
balloons  foe  the  Qeet.  Thanks  to  the  ezperimenb 
of  Lieutenant  Saipette,  the  Hediterranesm  equadron 
has  been  supplied  with  a  balloon  which  can  be  raised 
or  lowered  from  a  man-of-war.  It  was  oonstmated 
at  the  miliuiry  balloou  works  of  Chalais-Headon, 
under  the  directioa  ot  Commandant  Kenard,  tha 
well-  iiuwn  aeronaut.  It  is  small,  having  a 
volume  ot  320  cubic  metres  (11,300  cubic  fsetj,  bat 
it  can  support  a  single  observer  at  the  extremity  cd 
its  ailken  cable,  a  height  ot  400  metres.  It  is 
inflated  with  pure  hydi^gen,  prepared  in  advance, 
and  kept  for  use  in  compression  tubes. 

Bisotrio  Iiamps  for  Divers.— Some  practical 
imptovementa  in  diving  apparatus  have  been 
effected  by  H.  Albert  Usfcelhocy,  a  French 
engineer.  Instead  of  the  heavy  electric  hand  lamp 
hitherto  used  by  divera  he  affixea  alight  but  power- 
ful glow  lamp  on  the  top  ot  the  helmet,  ao  that  the 
dlvra'a  hands  are  both  at  all  times  free  tor  work- 
Hie  lamp  ia  connected  by  a  conductor  with  a 
battery  either  on  shore  or  m  a  veaael  above,  aa  the 
case  may  be.  The  next  ^int  is  a  new  method  of 
connecting '  the  helmet  with  the  diees  without  any 
loose  parts,  and  this  is  effected  by  means  of  only 
one  watertight  joint  inatsad  of  two,  as  in  the 
ordinary  dreoa.  In  the  new  method  tha  u[iper  part 
or  collar  ot  the  indiarubber  dress  is  gcipped  in 
between  the  lower  rim  of  the  helmet  and  the 
upper  rim  ot  the  hreaatplate,  and  there  held  fast 
by  gripping  pieces  attached  to  the  breastplate. 
These  miprovements  have  been  adopted  in  the 
French  navy, 

Dlalnfsotlon    by   Bnjmiag    Sulphur.— The 

^  -opoaal  to  discard  the  fumes  of  burning  sulphur  ' 

aa  a  diaiuf  acting  agent  meets  with  a  vigorous  rs- 

~  nstranoe  from  Dr.  Henry  B.  Baker,  Secretary  of 

Michigan  State  Board  of  Health.     It  aeems  that 

health  officer  of  Detroit  has  decided  to  discard 

this  method  ofdinntection.    In  a  circular  addressed 

him,  dated  Ausuat  8,  1890,  Dr.  Baker  inaiBts  that 

e  method  should  not  be  cast  aside  on  account  ot  a 

few  laboratory  eiperimenta  et  apparently  adverse 

BigniQcanee,  in  face  of  the  succesa  that  has  attended 

the  method  in  actual  practice  throughout  tho  reat 

State-     By  several  tables  and  diagrams  he 

bov  eScient  LsolatiDa  and  disinfection  have 

in    controlling    outbreaks    of    diphtheria  in 

Michigan  during  the  past  two  years-     He  thinks 
""  ~Lt  failures  todiainfeot  with  ai^phur  are  due  to 

ftoo  ItttJe  sulphur-  The  buruiog  ot  31b.  of 
ur  to  the  thouaand  feet  ot  air  apace  ia  sufficient 
destroy  (he  germs  ot  conts^ous  diaeasa  in  a 
closed  room,  without  extra  moisture  in  the  air-  In 
ipportof  his  position  he  quotas  the  reaulta  obtained 
T  recent  French  oxperimenta  in  this  fleld.  He 
ight  hare  quoted  Homer,  for  certainly  the  fumes 
snlphnr  were  known  to  be  powerfully  disinleotiDg 
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SCIENTIFIC    NEWS. 

TUii^RE  is  an  iQlorcaltDg  papat  ia  the  Gontpic 
RsndM  of  the  20th  ult.,  in  which  M.  Doa. 
luidres,  who  hu  thiirgo  of  the  epectrosoopii 
work  at  the  I'nm  OlMervatory,  describea  Iho 
jngtrumenle  to  Iw  ased  with  the  grant  eqimtoreal. 
To  keep  a  star  on  tha  slit  of  Ibe  spectroscope  for 
o  lonjf  time  is  niiher  diflitult,  ovdn  to  an  expert, 
■0  M.  Dsslnndres  placea  a  total  reiecting  piism 
seal  the  dark  slide,  so  that  tha  red  end  of  the 
Bpoctnun  can  \ie  observed  whilst  the  blue  end  ie 
being  photogiMjihed — a  method  hj-  which  he  has 
obtained  miny  compuriaoii  spectra  of  Btiin.  He 
lias  Also  devised  an  arrangOTnent  whifb,  utilising 
Teflection,  forms  a  "hndcF"  for  use  with  the 
BpertTOBCope  ;  but  neceesnrily  few  amntoote  can, 
or  will,   afford   the  necessary  outlay  foe   such 

M.  Bigouplan,  observincf  what  ia  now  roeog- 
oiled  as  D'^Virest's  eomet,  describes  it  as  an 
indefinite  glimmer,  excoaaively  feeble.  It  is  not 
likely  to  bo  seen  ajain  until  the  nait  return, 
whieh  ahoidd  OL-cur  m  1837. 

We  understand  thai  a  smaller  edition  of  Mr. 
Arthur  Cottam'a  "Charts  of  the  Conatelktiont " 
b  in  prop:ir.itioQ,  and  will  aiiortly  make  its 
appaaraaee.  Thix  ia  welcomo  news  to  amateurs 
<d  small  means.  Wo  reviewed  the  original  work 
on  p.  931,  So.  12SG. 

The  death  is  announctd  of  Mr.  Alexander 
John  Ellin,  F.R.H  ,  y.S.A.,  £c.  He  was  bom 
«t  UoEton  in  13U,  and  died  at  West  Kensington 
last  week.  Tbo  deceased  genllemiui  was  ii  mem- 
ber of  sever.il  learned  and  practical  eodulics,  and 
was  .a  voluminous  author  on  his  favourite  aub- 
eabjacts ;  I'honetics,  Universal  Writing  and 
Printing,  I'ronunciation  "  for  Singers,"  and 
pTonuDciation  of  the  Latin  and  Qreek  languages, 
and  Musical  I'itoh,  for  his  papers  on  which  ho 
received  the  tiilrer  SleJol  of  the  Society  of  Arts. 
We  should  be  inclined  to  aiy  that  lie  most  last- 


ond  enriched  with  many  valuable  nc.,,, ,„ 

aake  it  an  excellent  te.vtbook  on  the  theory  of 
•ound,  and  n  viduablo  repertory  (or  the  use  of 
atudents  of  music. 

The  death  ia  also  announced  of  31.  V.  do 
Cbihacheff,  who  will  ho  recollooted  bymr^in'pers 
of  the  Drilish  Association  aa  a  frequent  ii^iior 
kad  contributor.  Mia  chief  work  was  a  guo- 
Kraphical   and  geological    exploration  of   Asia 

An  old  Arctic  voyager,  an  intrepid  sailor- 
wedico,  is  dead  in  the  person  of  Ilobort 
M'Cormicl:,  F.Ii.C.S.,  H.N.,  Deputy  Inspector- 
General  of  Hospitals  and  Fleets.  Ha  accora- 
pKoied  Sir  E.  Party  in  tbo  Ecela,  and  in  1S39 
Joined  the  Snh,,  on  the  expedition  to  the  South 
Polar  regions,  nndertaking  tbo  duties  of  geolo- 
gist and  Eoologist  in  addition  to  his  medical  work. 
Hia  labours  in  the  Arctic  regions  gained  for  him 
the  Arctic  modal  19  IS57. 


Dr.  Hoiarich  Will,  for  thiiity  years  profnaaor 


From  the  report  of  the  Meteorological  Obsor- 
Tatory  at  Sydney  we  find  that  tho  ruinfaU  foe 
last  Jlay  was  3'189in.  greater  than  that  of  the 
loine  month  during  thirty  years— the  provaiKng 
direction  of  tho  wind  being  the  sarao  as  for  the 
kst  thirty  ycnrs— viz.,  W.  The  minimum  tem- 
perature was  J:I-4,  nod  in  parts  of  the  colony  a 
•econd   crop    of  apples   appeared   and  reached 


The  City  and  Souih  London  Kailway  was 
"opened"  hylhe  I'linco  of  Wales  on  Tuesday, 
Mia  the  event  laiy  m.irk  the  commencement  of  h 
»0w  era  in  raila'ay  working— «t  all  events  in 
■nderground  working.  Tho  line  will  not  he 
«pon  to  the  public  for  some  days,  but  it  has  been 
in  practical  use  for  sevend  weeks  by  way  of 
tnoXandtraioiQij  fur  the  officitUs.  The  cost  of 
thu  electric  motiie  power  for  the  first  two  years 
araiiteed  by  tho  coiitrattorB  not  to  exceed 


3Jd.  per  t 

ThoJ'Hjfi^raiys:— ThoelectricaUy.propoiled 
cars  on  the  Lrislol-road  ol  tho  Birmingham 
Tiumwaya  Lom]>nny  sometimes  get  tired  early, 
ud  do  not  always  run  their  proper  dietanco.  Our 
Birmingham  correspodfot  transmits  the  ctpla""-- 
tiun,  which  has  been  givon;  KweljJ  wood 
JfcTamont  —  disturbed  g^ngt  — gauge  frjction. 


Tho  foundation  of  the  first  electric  lighting 
station  in  the  parish  of  St.  Pancras  was  laid  on 
Wednesday  last.  The  works  in  Stanhope -street 
are  to  supply  the  S.W.  portion  of  the  paritli, 
whitb  is  in  the  nmque  position  that  it  is  the  only 
one  in  the  metropolitan  district  in  which  tho 
control  of  the  electric  lighting  is  in  the  hands  of 
tbo  vestry.  The  work  is  being  carried  out  under 
the  direction  of  Prof.  Henry  liobinson,  electrical 
engineer  to  the  vestry,  who  has  adopted  the 
continuous -current  system,  with  an  E.M.F.  of 
UOvolts,  to  suit  incandeetent  lamps.  Themain.i 
are  laid  on  tha  three-wire  system,  tho  current 
being  sont  from  the  central  station  at  '110  volts, 
and  a  differonce  is  thus  maintained  between  the 
side  mains  and  the  centre  wiro  of  110  volts- 
Provision  is  made  for  fire  miles  of  distributing 
mains  to  supply  'io,  000  lamps  of  10  candle-power, 
and  separate  mains  will  be  laid  for  supplying  the 
public  street  lamps.  The  other  stations  will  be 
proceeded  with  as  soon  as  the  esperiment  has  had 
a  fair  trial  in  tho  S.W.  portion  of  the  parish- 
Steam  pressures  ore  going  up  on  hoard  the 
steamers  having  triple -oiponflion  engines,  for 
llessrs.  Itobert  Stephenson  and  Co.,  Limited,  of 
Hebbum,  have  juat  launched  a  vessel  which  is 
to  have  three  doabled-endod  boilers  working  up 
to  1301b.  on  tho  square  inch. 

Dr.  Koch's  treatment  ot  tuberculosis,  so  far  as 
it  has  been  applied  to  a  human  being,  is  said  to 
have  given  ho  much  satisfaction  that  he  has  been 
granted  a.  prolonged  leave  of  absence  from  bis 
protesBOrial  duties  in  order  that  be  may  tho 
better  pursue  his  investigations.  Dr.  Koci  ia 
reticent  himself  fui  to  tho  success  of  his  remedy, 
and  also  as  to  its  nature,  hut  promises  to  make 
freely  known  when  he  has  proved  its  cfliiMcy. 
The  old  and  well-known  business  ot  Sir-  J-  II. 
vans  at  159,  Wardour- street,  and  17,  Oiford- 
straet,  is  being  turned  into  a  company,  with  a 
capital  of  £2.i,O0O,  in  5,000  shares  of  £0  eith. 
Mr.  Evans  is  retained  as  managing  director,  and 
there  is  Ilttlo  doubt  that  the  success  which  has 
attended  the  concern  during  its  eighty  years' 
existence  will  be  continued.  Iiathe -amateurs 
and  others  interested  might  do  worse  than 
acquire  an  interest.  The  pramisHS  comprise  an 
excellent  turning-room,  smoking-room,  reading- 
room,  &c. ,  and  lovers  of  the  art  will  always  find 
something  going  on  to  interest  them. 


Tlie  Earllaat  Velocipede.— Dr.  C.  Furcell 
Taylor  writes  to  Engiiiecniiy  :—A.  paragraph  jt 
Bomg  the  round  of  the  papers  that  tho  first  veloci- 
pede was  invented  by  a  Oermui  in  ITSt.  We  are 
getting  pretty  well  used  by  this  lime  to  German 
■' invanticns" ;  so  neither  yoa  nor  your  readers 
will  be  Burprisod  to  hear  that  I  have  before  me  as  I 
writs  on  engraving  and  description  of  "A  New 
Machine  to  go  without  UoTseB,''bj  Mr.  Ovendon, 
published  in  November,  1774.  Four  wheels  sun- 
port  two  seats;  the  front  seat  for  tbo  squire,  the 
after  seat  for  his  man,  who  works  the  treadles 
aoting  oij  ratchet  wheels. 

TlneKar  Eels.— Ur.  O.  Lindner  discusses,  in  a 
German    paper,    the    occurrence    of    the    "eels" 

i  the  females  respectively  measure  I — IJmm.  and 

-2inun.  in  length,    The  worms  move  actively  in 

luid  medium,  creep  slowly  in  thick  concoctions, 

coil  together  in  comphcated  knots.    They  thrive 

well  on  a  diet  of  egg.  withstand  even  tolerably 

strong  vinegar,   are  killed  at  onoe  by  pure  acetic 

~  ~'d,    are    veiy    slightly     perturbed    by    artificial 

(estive  cultures,  uve'well  ou  fruits,   bulbs,  &«, 

lS  females  reproduce  viviparously  or  oviporously, 

according  to  the  nutritive  medium  and  the  l^mpara- 

but  soon  die  after  reproduction,  nor  are  the 

I  ioug-lived.     Tbey  flourish  best  between  00° 

10"  Fahr.,  are  killed  by  a  temperature  over  107' 

Fahr,,  QC  under  the  freezing  point;  on  light  and  air 

ore  very  slightly   dependent,  but  to  drought 

sensitive.    After  deesicatioii  for  three  or  tour 


millions  o(  germs  float  10  the  air  is  a  table.  Hoi 
they  get  into  the  vinegar  is  uncertain ;  but  the 
probably  insiimate  themselves  at  certain  stages  0 
Its  nuuiufoctura.  In  vinegar  prepared  from  win 
by  the  quick  process  they  are  very  rare.  Th 
"  vinegar  eels  "  ore  not  eiactly  dongarous;  but: 
is  at  once  safe  and  more  appetising  to  make  sur 
either  that  the  vinegar  is  of  the  better  sort,  or  B 
leait  boiled  and  filtered, — TAe  Microicopi. 


IiETTEES  TO  THE  EDITOS, 


Tim  Eiiior  raftclKUii  naaemi  lU  A 


■ndTetitukeepBiilDtteT  with  tUiUltle  plttasogolUl, 

will  nniwUks  Co  write  tlia  whole  body  ot  phj^f" <- 

(nm  vhen»  great  inooavaiijeaua  drajva  tbA  1 


aOUSET  OBSESTATOaiBS. 

[3l7r55.]— Aa  tha  formation  of  tho  new  Astro- 
nomical AsBociatinu  will  probably  give  aconiite- 
able  impetus  to  the  pursuit  of  astronomy  aoiODf 
amateurs,  and  consequently  to  the  constructiofi « 
ohaervatories,  especially  of  the  Bomse^  type,  tbs 
eiperieuoe  of  one  who  has  suoceaded  fairly  wsUio 
an  enterprise  of  this  kind  may  be  of  serries  ts 
others. 

It  will  not  be  neeessory  to  describe  minnlslj 
every  step.  I  ssguma  that  anyone  who  thinksof 
ereoting  such  a  structure  will  consult  tlie  fall  and 
valuabk  directions  contained  ia  the  second  volaos 
(pp.  220— *2'M)  of  Chambers's  "Handbook  of 
Descriptive  and  Practical  Astronomy":  foaift 
edition,  Oiford,  lt*90.  What  I  have  to  saj  wB 
consist  in  part  of  notes  and  comments  on  theinstiK- 
tious  there  given. 

Let  mo  at  the  outset  observe  that  there  is  not 
contusion  in  the  plan  (admirable  in  most  lapMi) 
which  accompanies  the  directious.  There  is  ia«l 
to  indicate  the  points  of  tha  compass.  1)  Iht 
figiuwl  point  ot  the  shaft  of  this  is  inlenilBl  la 
indicate  the  North,  the  letters  E  and  W  ibwU 
clearly  change  places,  the  E  cannot  be  on  tbg  Ut 
hand.  Moreover,  VtM  ground  plan  of  tfaa  obsBiTi' 
tory  does  not  correspond  to  either  the  actual  or  tfal 
corrected  iudtcatiou  of  the  points  oE  the  oamiMl, 
tor  the  description  (p.  231)  makes  tho  doorway  IsM 
to  the  north,  while  m  the  ground  ]iUa  it  is,  on  tt« 
ntber  band.  looking  in  tbo  direction  indieotsd  to 
the  letter  W.  The  doorwoy  being  on  the  noi4 
side,  the  transit  room,  as  indicated,  must,  of  c 
be  on  the  east.  This  is  in  accordauce  with  whsl  h 
shown  as  the  south  elevation,  but  then  wlial  ii 
givon  as  the  eiut  elevation  is  all  vrrong ;  lbs  tisa^ 

E'er  and  the  sloping  shutter  are  at  the  wro 
iagroma  A  and  II  show  them  [as  the;  mu 
be  of  any  use)  on  the  south  side.  To  grt  ftk 
result  out  of  elevation  G,  you  must  suppose  youni- 
looking  at  tha  aoatem  wall  of  the  transit  room  tn 
the  inside.  In  practice  it  is  obviously  indiffenst 
u-betber  the  transit  room  be  on  the  east  or  on  Os 
west  side  ot  the  circalar  observatory,  as  Dn«tt>, 
side  you  can  have  a  wide  opening  over  the  tia 
iiistromant  runuiug  north  and  sonth,  and  gii 
scope  for  observations  in  either  dirvction. 
obvious  reasons  it  must  not  be  either  on  the  di 
or  the  south  side.  Posts  well  tarred  at  the  tatl  . 
and  then  simply  set  in  the  ground  (whtob  wilho* 
happens  to  be  dry  and  Srm)  being  able  to  lajtnM- 
yeors  than  I  shall  be  likely  to  use  the  obeemliifi! 
1  dispensed  with  the  dwarf  brick  wall  deicribidtl 
Chambers.  The  ground  having  been  lenDcd,  a 
citoular  bole  was  dug,  2ft.  deep  and  4ft.  ia  din. 
This  WBS  mied  with  concrete,  which  wu  isinik 
■  seven  inches  higher  than  tho  ground.  Wl]" 
the  ground  was  well  solidified,  it  was  covered  >i— 
inch  thick  layer  ot  Portland  Cement,  ousfifr 
>jthed  and  levelled  so  as  to  form  a  Ita^^ 
iport  for  the  telescope.      With  ths  help  of : 


9    twelve    pe^a  ■ 

other,  and   oft.  9in.  from  the  oeotie,  ■ 
holes  ot  a  foot  and  a  half  in  depth  « 


dug  for  tha  posts,  wbitdi  were  8tt.  long  ani 

--"lore,  with  a  double  bevel  on  the  outer  ban 

a  the  weather  baorde,  which  I  hoddeciMI 

,  and  to  nail  up  on  the  outside.    The  posts ' 

upright  m  the  holos, '-  ■■-—  -■■-- 


have  their  JBMI 
letdascopsbM 
position  by  temporary  stnita  firais  P* 
id  by  stays  nailed  to  pegs  driven  Otv 
1  the  ground.  The  elalioFate  pieouUi 
liave  seen  iusiated  on  for  settiog  . 
s  holes  so  that  thoir  tops  shall  be  ml 
quite  needless,  and  would  give  agn 
deal  of  trouble.  1  found  it  quite  enough  u . 
them  in  the  holes  as  above  deecribed,  ram  in  alA 
earUi  to  keep  them  from  slipping  out  ot  place,) 
them  perfectly  upright  by  the  bdp  ot  a  plumb-lii 
and  keep  them  in  poaitinu  by  meaus  of  tompon 
struts  or  stays  -.  then  by  means  of  a  straigbt-eite' 
luie  was  marked  ou  each  post  in  the  puiie  oil 
levelled  top  of  the  t«leicape,  a  lengtb,  ofsixlaati 
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uAai  off  on  Moh  pott,  and  Ui«  snwn  in  oaoh  caw 
awa  off.    The  topi  won  then  euetlj  lertl. 
In  the  dinctiOD*.  girsn  on  p.  211  toi  Uie  oon- 
^rnclaon  ot  ths  vBlT-pIate  thare  is  m  good  deal  of 


nam  or  fewer.  Nor  need  t»iit  be  taki 
turn  exattly  of  the  nune  length.  All  that'll 
BqniBta  ii  that  the;  ihall  Bdmit  ot  being  oocanttelj 
Hod  together,  ao  u  to  eormpond  with  prednoD 
>  a  gaoge-drele  marked  on  a  floor.  Whatevei  the 
«IUB  o(  Kgrnenta  fixed  upon  (I  adopted  twelve 
•  tha  nnmber),  thej  ahonld  be  cat  In  the  &nt 
utaaa*  10  ai  to  be  tin.  longeT  than  their  theontioal 
Bgth,  Thii  allom  for  t£s  free  oae  of  the  plane 
tt  tha  end*,  so  aa  to  gat  accnnte  jointa  ;  and  it  the 
Mt  MgnuDt  to  be  fitted  in  requir«  to  be  ihortoned 
T  Bi  few  inchei,  this  ie  o(  no  uonsaguence. 

In  the  next  place^  do  not  attompt  to  OQt  jonr 
VWt  TOonelf.  Hark  out  on  a  piece  of  board  or 
■idfaoara  the  ahape  and  aiie  of  a  unKle  segment, 
■ith  ipadScstiona  of  the  ndina  to  which  the  inner 
ad  outer  edges  Tespectivelf  are  to  be  woiked,  and 
md  thii  to  a  aaw-mill  where  a  baod-aaw  ia 
xi^ed.  Tod  will  be  mpptied  with  aU  the  ng- 
Mkta  joA  want,  cat  with  extreme  occaiac;,  at  a 
Mt  v«n  Uttla  eioeeding  that  of  the  timber. 

nie  dinotiona  in  Chunbera  for  fitting  the  aeg- 
NDta  tomthte  era  not  verv  cleai.  A  12K.  drde  is 
ilw  Biarkedont  on  a  level  fioor,  and  the  segments 
Clad  together  in  two  lajen,  so  that  the  ontec  edges 
mr  orare^ond  accurately  with  tha  drcle,  and  then 
M  two  layaii  are  to  be  aecurelj  screwed  together. 
nt  if  the  level  floor  ia  that  of  a  barn  or  a  Urge 
tonk,_  bow  ia  the  ring  ■□  formed  to  be  got  out  'f 
ad  if  not  faatened  together  on  the  spot,  where 
nd  how  are  the  aesmanta  to  be  acrewed  together^ 
ha  olMMiialuiT  bnlldMr  ahoDld  moke  a  temporar; 


The 


Joiate  intended  for  the  Boor  of  the 
and  tramdt  room  will  answer  the  pur- 
DBBu  XI  inera  ars  not  eooiigh  of  Ihem,  trouble 
od  azpania  will  be  aaved  by  purchasing  or  hiring 
.  law  more.  On  thia  floor  should  be  marked  out 
fith  Ske  ntmoat  care,  with  a  wooden  ladiua  (not  a 
nd,  wUeh  ia  apt  to  stretch)  a  circle  of  lift.  3in. 
laBMtvr.  The  s^^enta  (or  ths  wall  plato  (which 
huold  be  tbree  layers  thick}  ahonld  then  be  not 
Dilf  flttad,  but  firmly  acrewed  together,  layer  aftor 
^ir,  10  that  the  iimtr  idget  may  earreepood 
maialely  with  thia  drcular  gauze.  The  outer 
dge  la  of  small  importance.    Indeed,   the  only 


ential  pomta  are  that  the  in 


roof 


bsfdd  tonckfng  that  inoer  edi 
MHtatetraL  Ths  perfect  rotation  ot 
^kn  ha  Monnd  in  tpito  of  any  irregularity  in  the 
«d-ilati,  or  in  the  outor  edge  of  the  dome-hag 
■dt_  Whan  the  wall-plate  haa  been  thus  made 
Wtk  hin«D«d  with  a  compass  plane,  it  may  be  lilted 
a^aiid  at  onca  fixed  on  the  top  ot  ths  post  (Sin. 
Hswi  are  qnito  long  enough,  aa  the  only  strain 
■M  flke  watl-plate  is  the  downward  pressure  of 
Ks  R»t}.  The  atmts  and  stoys  may  then  be 
BSAad  away  from  the  poeta,  the  earth  well 
i^Mid  in  ronnd  the  toot  of  each,  and  the  weather 
Iwdl  (or  put  of  them)  nailed  on.  A  cylindrical 
mm  «f  gnat  rigidity  will  then  have  been  formed. 
^ha  dooM-Ting  should  be  made  on  the  temporary 
■W  in  the  same  manner  as  the  wall-plate,  care 
Mv  tafcu  in  each  eaie  to  nae  plentv  of  screws ; 
jM  IT  Mtan  to  each  aagmeut  will  not  be  too  many. 
Bfta  taiaar  idga  ba  aocurataly  adjuatad  to  t£« 
■■M  laiiJii,  a  few  toudiei  of  the  .oomposs  plane 
■tM  lait  will  insnra  perfect  drcutarity.  Thia 
Ha  is  modi  better  than  putting  the  segments  of 
■a  diBa-riiis  together  on  the  top  ot  the  wall- 
g*!*,  ai  qwciflad  in  the  inatructiana  publiahed  somi 
Mnagoin  the  Enolieh  Ubcbxnic.  It  involrei 
jjt,  li  tnroble,  and  inauraa  accuracy  much  man 

Briota  the  dome- ring  ia  removed  from  the  tem. 
^wy  Soor.  the  raftari  ahould  be  aet  up.  The 
nafiosu  for  this  in  Chombere  are  veiy  good  and 
WfK,  bat  may  be  departed  from  in  one  or  two 
MMosa  with  advantage.  There  is  no  need  of  a 
■■■n  piaae  of  timber,  {ft.  long  and  2]in.  by  2;ii 
■■k  lor  the  ridga-piece.  A  piece  of  plank  lii 
M*  and  fin.  wide  is  aU  that  is  wanted ;  but  _. 
■1^  ba  fixed  in  ita  place  not  by  the  raftera 
Hl|kid  «/in  the  plan,  which  runinthesamadirec- 
^M aa  tha  lidgib  bat  by  the  raftara  i,  i,  i 
Wt  asglaa  to  the  ridge,  or  rather  by  ioor 
'Hvaatattdt  aad.  A  small  pieoa  of  board  ahould 
■Aha  Bailed  aoOK  to  keep  the  raftara  in  place 
ka|rop(r  Inoliiution  to  each  other,  aod  ~~'"-  "-- 
!Bk  aa  indt  apart  lo  aa  to  allow  of  ths 


h  other,  aod  wiUi  their 


g  of  the  ridge-] 

I  Chanban  allows  a  width  of  only  2ft. 
^  tta  ihiUtar  opening,  which  occupies  haU  the 
^■dtb  eoratad  t^  tha  ridge  piece,  and  appears  to 
^tabaon  tha  wrong  siae  (unless  the  plan  ahowi 


1  the  right-hand  side  of  tha  opening,  that  \ 


out  of  dght ;  bat  in  that  caae  the  closing  of  it 
be  rather  a  diSoult  operation.  I  had  the  sh 
opening  made  2ft.  3In.  wide,  and  placed  it  u 
middle  of  the  4ft.  space  spanned  by  the  ridge  [ 
though  this,  by  the  way,  was  quite  unnsces- 
except  for  aymmotry.  The  shutter  was  mad 
two  leogtha,  the  upper  one  ^always  to  be  op 
firat  and  cloaed  last)  overlapprng  ue  lower  oi 
mean*  of  a  itrip  of  nno,  as  the  opening  ot  a  s 
-■-"--""  --miong  and  more  than  2ft  wi 
-  "  "lereiaeven  a  moderate  v. 
a  vertical  position  by  c 
which  a  hole  is  drilled  at  ai 
I  end,  that  when  it  ia  ehppt 
iron  stud  fixed  to  the  rafter  it 
□pright.  Iron  supports  Bied  ou 
keep  the  shattera  from  falling  back,  and  guy 
are  attached,  as  adnied  in  Chamben  (p.  IH) 

For  ths  covering  of  the  loof  I  was  induced  t    t 
the  "  patent  wire-wove  roofing  ^' ;    but  I  do  n      r 
cemmeod    its    adoption    for    thia    purpose       I> 
excellently  suited  tor  fastening  ou  rattora  tha 
parallel  or  that  converge  in  the  aama  plana  1 
la  very  difiicult  to  bend  it  round  any  but  the 
obtuse  anglea,  and  it  is    ill    adapted  tor  a  re 
"■''■'     "*       adjacent    rafters  a  .  -     -* 


For  thia  re 


plane.    There  u 


be  taken  to  carry  it  n 

dome  ring  te  prevent  water  irom  uicicimR  uow 
edge  and  getting  between  the  layers  of  the 
For  carrying  the  roof  I  have  found  roUera  not 
than  l^in.  in  diameter  quito  large  enough 
screwed  on  upside  down. 

Uy  transit  room,  G(t.  aqnare,  was  conatmctc 
the  west  side  of  the  observatory,  with  a  fiat 
covered  roof    and    a    horizontal  opening  tor   i 
shutter,  not  a  sloping  one  aa  delineated  m  the  ;  1 
in  Ghambars,  which  seem^  so  arranged  aa  to  r^  r 
obaervationa  to  one  halt  of  the  hemiaphere    InF 
of  catohea  tor  fastening  the  root  down  Uka  II 
shown  at  F  in  tha  plan,  the  management  of  n 
would  be  troublesome,  eepecioUy  if. one  had  to 
the  root  aiagle-huided ,  I  had  three  movable  cL 
made  with  a  fiat-headed  screw  at  the  bottom  ; 
enough  to  clip  both  rings.    These  can  be  fix 
in  any  poaition  ot  the  dome  without  any  tro 
The  ahuttaia  are  held  down  when  cloaed  by  a  ai 

I  will  only  add  that  if  any  amateur  who  pun 
building  a  simitar  observatory  cares  to  see  wl    t 
have  done,  I  ahall  be  happy  to  make  an  app 
ment  with  him  to  aiamina  my  work,  when  ] 
point  oat  various  overdghts  which  he  would  nt 
trouble  by  avoiding.    With  proper  care  the  c 
may  be  kept  ooniiderably  under  £30. 

O.  P.  Uaaon. 

Farkaide,  Galarham,  Surrey,  Oct.  28. 


[3I75S.] — I  lie  lore  many  amateur  observar?.  in 
cenunon  with  myaelt,  feel  very  grateful  to  lb.  Dull 
for  the  U^tal  illustrations  and  description  of  hia 


•  down  except  the  air  is  very  bod,  and  then  definition 
I  IS  of  conrse,  not  good,  even  with  small  aperture. 
A  great  deal  of  the  sharpoesa  ot  the  image,  T  find, 
depends  upon  the  perfection  of  the  polish  of  tha 
silver  film,  and  even  a  well-figured  speculum  will 
not  deSue  if  the  film  ia  milky  or  oovered  with  fine 
•cratches  with  the  polisher.  A  hiight  star  in  the 
field  serves  as  a  test  of  this ;  if  weU  polished,  the 
field  IS  comparatiaely  dark,  and  taint  objeota  in  the 
same  field  are  easily  picked  up;  but  with  an  im- 
perfectly-polished film,  or  one  which  haa  beooms 
I  cloudy  OI  dull  for  want  of  repoliahing,  tha  field  ia 
filled  with  a  nebulous  light  obliterating  faint  ob- 
iecla  Duat  on  the  mirror  has  the  aame  eftect. 
I  cannot  agree  witb  the  usual  in- 

„  repolish  the  allyar  surface  oftaner 

be  helped, 
lome  Utile  time  aince  I  tried  the  solid  ailvet 
surface  flats  which  were  advertised  in  your  paper, 
the  maker  kindly  sendiag  me  two  or  three  for  the 
purpose  I  moat  carefully  compared  them  with  my 
sdver  oo-glasa  one.  ou  which  T  deposited  a  new 
film  There  was  little,  it  oiiy,  appreciable  differ- 
ence even  with  the  highest  powers,  and  one  of  the 
three  seemed  to  be,  if  anythmg,  a  little  superior  to 
the  gloss  one  on  close  double-atara,  giriuga  trifta 
harder  star  diac  With  bright  stare  I  considered 
the  sdver-on-glasa  a  little  superior,  aa  it  waa  freer 
from  diifuaed  tight  in  the  fleld.  On  examining 
carefully  the  euiiace  ot  the  dat,  the  cause  ot  tins 
was  soon  diaoovered  in  the  fine  circular  acratchas 
left  by  the  polisher.  Thia  detect  could,  no  doubt, 
be  remedied  by  mors  careful  polishing.  Thsss 
sdver  surface  flats  have  certainly  two  or  three  vmy 
important  advantagee  —  they  are  more  eamly 
mount«d — a  single  screw  into  the  middle  of  tha 
back  sufficing  to  tiold  them  to  the  mount :  the  sur- 
face does  not  dew  vary  quickly,  and  wlien  it  does 
can   be  w'^-- '  — ^*^ — *  ...:..-.-     Th«  ...oi.....  ..i^,^ 

with  tar  less  trouble  than  tl 
WeUmgton,  Nov.  1.  W.  S.  P. 

OCOni.TATION     OF      STABS     BT     THB 
KOON. 

[SrST.]— As  I  have  given  some  attention  to  that 
cunoua  and  inexplicable  phenomenon — (yix.,  the 
non  extinction  ot  a  atar  when  occulted  by  the 
moon)  I  wiah  to  advance  a  theory  aa  to  il« 
explanation. 

Sow  tha  nature  ot  the  phenomenon  ia,  when  the 
moon  oomea  between  our  line  ot  vision  and  any 
moderately  bright  star,  the  star  does  not  instantly 
disappear,  but  glides  —  '"  " ""  ^"~    ~~' 


iburratory  qtpearing  in^ur 
Ine  very  important  item  is,  hi 


,  however,  omittod~l 

coat ;  ana  uus,  it  seems,  must  have  beqn  somelhl 
considerable,  eveu  if  the  greater  portion  of  the  ic< 
is  done  at  home.  I  ahould  l>e  glad  ot  a  rou^  v 
as  to  ooat.  Tha  total  oast  of  the  amall  oii'^ 
described  was  certainly  under  £2,  and  thia  v 
quite  large  enough  tor  a  Gjin.  equatoreal,  aotl  1 


, -.-  „---  -ShiK  ex- 
perience. Mine  m  always  practically  in  the  oiici 
air,  aa  one  or  both  tiolvea  ot  the  span  roof  ia  al  kuji 
thrown  back  when  in  use.  la  it  not  always  r- 
difficult  matter  with  a  movable  shutter  to  git;  ui 
observation  near  the  lenith  ^  The  framework  \\m>i 
int^ere  considerably.     A  aomewhat  smaller  i 


16ft.   diameter  would,  I    preaiimt-.    U: 

suSdently  large  for  an  observatory  for  an  H)i:i. 

lis  the  discuBsiou  "  IteHaetora  v.  Refroctoni.''     I- 
it  not  an  optical  fact  that  with  a  perfectly-fl(:i:r.- 1 

mirror  and  achromatic  refractor  ol  similar  ape < 

and  eqnol  focal  length,  the  size  of  atar  discs  m  '  <  1 
air  would  be  ideuticol  with  similar  maguii..  .n'^ 
power?  How  ia  it,  then,  that  so  manyobsfi  't> 
say  that  a  reflector  is  inferior  to  a  rafractii  f  t 
double- atar  work  and  accnrato  measuremanU  ■'  In 
finaairmySt  With  mirror  gives  beautitaUy-delinorl 
star  discs  with  power  ot  about  500,  nsiotf  full 
aperture,  I  have  never  had  an  opportumiy  ol 
looking  through  a  retractor  of  equal  size;  but  .iiu 
sure  they  could  not  be  batter.  Stopped  down  I-j 
41  (eccontrirally),  I  ^t  equally  good  ■ 


Nob 


to  the  moon's  disc,  and 
inds,  and  then  vanishea 
euablad  to  see  a  star  by 


Ihe  rays  of  light  which . 

from  tha  star,  and  these  rays  entering  the  pupil  of 
our  eyes  exdto  the  retina,  and  we  behold  the 
distant  object.  The  foregoing  explanation  will  be 
more  readily  Dodeiatood  by   referring  to  Fig.  1. 


Flo.  1. 

3  is  ths  star,  B  the  rays  of  light  eomingbom  S, 
and  entering  tite  eye  £■  Now,  the  mean  distanoa 
of  the  moon  from  the  earth  is  240,000  mil**,  and  a 
ray  of  light  coining  from  the  moon  takes  about 
14  second  to  reach  the  earth,  as  light  movea  at  tha 
rato  of  about  170,000  mil«  a  second. 

Now,  when  the  moon  comes  between  the  earth 
and  a  bright  star,  it  is  natural  to  suppose  that  the 
star  will  vanish ;  but  such  is  not  the  case,  and  for 
an  eiplanadon  we  must  refer  to  Fig.  2.    S  is  any 


star  being  occulted  by  the  moon  M  E  ia  tha  aarth, 
and  the  line  It  B  is  a  stream  ot  hght  coming  from 
S.  The  stream  proceeding  from  S  to  B  is  6x.ken 
by  M,  and  S  is  hidden  from  a  spectator  aituatei  at 
E.  Tha  image  of  E,  which  will  appear  gliding  on 
to  M,  is  caused  by  the  part  ot  the  stream  of  light 
B  (tbepart  between  Maud  E),  which  has  been  cat 
oS  from  the  original  stream  V, ;  tha  stream  between 
M  and  E  will  reach  E  1  Jsec.  after  S  ii  bidden  by  M, 
and  will  produce  an  image  of  S  on  M,  uit  tl 
moving  in  the  mean  time,  the  image  of  3  '^'.ii 
appear  to  glide  over  M.  Luna. 

BTTKNHAS    041— FI^IS. 

[31758.]  —  Bbdio  away  from  my  EaOLISB 
MROttunCS;  I  am  unable  to  refer  "H.  B."tothe 
page  00  which  my  reply  to  "Bromley,"  ri  Bumham 
648  occurred ;  but  I  certainly  did  insert  sn  answer. 
We  looked  up  the  star  M.  Uaudibert  BO  kindly  painted 
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OF  not  10010110  IwdoubtCul,  from  what  "Bramloy" 
■aid.  "H.  E.'a"  remart  about  m;  "Flat'  ie 
■olwerad  I17  my  aiiertion  that  mj  teleacope  deSned 
perfectly  at  tuau.  Tenebrla. 

THB  TAIZ.  OF  A  COKET. 


)  one)  n 

It  is,  or  wa>  then,  a  gtiaiil  idea  that  tho  comet  ia 
encircled  by  an  immeDBe  Debulnsity,  lummoiu ;  only 
we  cannot  aee  it  Ixwuuss  the  aun  ahiaea  on  it.  Wa 
generally  do  >ee  things  the  buu  ahiuea  on,  but  not 
tbii ;  and  we  see  Ibti  toil  becnuso  tlio  etui  doea 
not  ahine  on  it.    BraTO  !  "  J,  S.  L,  L." 


ATTSTSALI&N    AM&TBUB 
ASTSONOUBBS. 

[317G0-]— Foa  wime  weeks  I  had  been  intending 
ic  write  for  the  "E.M."  some  account  of  the 
valuable  worfc  dune  by  tho  lato  Cupt.  Baker,  of 
Batlarat,  in  mokingfintcliud^fewtotiiui  reHectora, 
■ltd  giving  a  greBt  local  atimulua  la  amateur 
astronomy ;  and  Testerday  I  was  very  much  pleased 
to  see,  in  the  "  £.  M,"  fur  2olh  July,  IS'M,  a  abort 
note  OD  the  sobiect.  We  all  regret  bis  lou  very 
much.  But  be  has  done  a  work  that  no  other  in  . 
this  city,  peihapa  in  the  colouy,  could  do  ;  and  aa 
he  has  iastmcted  BeVerBl  in  bis  methods,  it  is  not 
likely  that  hia  art  will  die  with  him.  Nine  or  ten  , 
initrumenU,  six  to  l^iii.  Bitertnre,  were  made  at 
onetime  under  his  peraonal  inatructioa  and  super- 

S  as  many  Keutlatnen,  eager  ' 
the  heavens.  ■   "■ 


la  itaia  becomi 
Yoi 


1  of  these, 

_-_„ to  enough  to   have  been  one  of 

the  lavouted  few  who  were  tbua  initiated  into  the 
mysteries  of  naking  bighlf-fiiiiahed  ailvered 
gpeoula,  T  can  testify  to  the  immeuae  increa«a  of 
intflreat,  oomprebenaiveDesa  of  view,  and  know- 
ledge of  detaile,  that  ia  gained  by  a  prartieal 
Boquaintance  with  the  orbi  of  lioaven,  aa  compared 
vith  a  biowledge  gained  merely  by  readujg.  And 
here,  after  devouring  many  volumes  on  astronomy, 
allow  ine  to  eipnuia  the  intense  pleaaure  with 
which  I  always  sit  down  to  tlie  new  numbera  of 
the  "E.  M."  in  our  Mechanics'  Instiluto,  The 
freehnen  of  the  newa,  tlie  benaSt  of  havini;  various 
views  on  the  same  phanomeDa,  anil  the  great 
vario^  of  uaeful  iuformalioii,  cause  it  to  be 
eagerly  read  by  several  of  the  moat  intetligeat  in 
the  city. 

Jiut  here,  I  want  to  put  in  a  plen  tor  the  amateur 
Utronomers  of  the  Antipodoa,  and  there  aro  more 
of  them  than  many  in  England  auiipoae.  Youi 
"Astronomical  Notes,"  giving,  a  month  in  advance, 
a,   moat  useful  conapcctua  of  the  chief  intorostiug 

to  us,  as  the  lateet  of  aaid  ubonomoo-  ' "- 

thinp  of  the  paet  before  the  Note; 
woold  confer  a  veiy  great  favour  on  ua,  ana  no 
donbt  Increase  your  circulation,  if  you  could 
arrange  to  bring  out  aaid  notes  lini  montha  in 
advance  instead  of  one.  This  would  involve  no 
lou  to  your  Eagliah  readers,  as  they  would  only 
have  to  refer  to  a  number  a  btlle  older.  It  would 
make  no  real  differflnco  to  tho  writer  of  tho  NotM 
after  the  change  was  once  established,  which  would 
involve,  of  course,  a  donble  set  of  Note«  to  start 
with.  There  is  no  similar  opbemeris  published  in 
AiutraJia  known  to  me.  and  1  need  not  eay  that 
BUcb  a  one  would  be  as  much  prized  by  ua  as  by 
our  fellow  workers  in  Kuglaud,  and  I  cannot  think 
they  would  be  willing  to  deprive  ua  of  the  privi- 
lege, when  tho  only  difference  to  them  would  be 
"■--   '    --TiBwiiat  older   i       '  "  ■   . 


ralory  of  this 

U.J,  A  know  of  quite  a  number  of  Gne  instru- 
ments, up  to  Sin.  achromatica  and  liJin.  reflectors, 
in  the  hands  of  amateurs,  and  none  will  doubt 
that  many  things  woulil  be  observed  uud  recorded 
if  we  know  just  beforehand,  nsynur  Engliili  readers 
know,  when  and  where  to  look  for  them,  which  are 
never  seen  through  that  knonrk-ilgo  coming  "  a  day 
after  the  fair."  The  number  of  obsecvam  would, 
DO  doubt,  bo  oonaidi'rably  increoacd  out  hero  if  " 
were  known  that  such  uu  oiCKllout  guide  wei 
available  month  by  ni'jtith  in  advance,  aa  it  is  i 
bomo.  Please  consider  our  plea,  a»  I  feel  sure 
represents  the  wialies  of  a  goodly  number,  and  thi 
the  small  change  rv-ked  for  would  givo  a  very 
welcome  and  nolabto  impulso  to  astronomy  in  the 

Unving  had  soma  difliciilty  in  tijing  to  n^ilvci 
mv  fl-if,  I  huQted  ovur  nil  Ihc  back  numbers  of  the 
"  E.  M.,"  and  other  likely  works  that  I  could 
at,  for  further  inlornutioa,  aud  found,  ui  a  lee 
by  Mr.   Common  on  Astro.    Teleacopes  (,V«( 
Juno   19,    l»gO),   that  "  to  restore  the  aurfacc  of 
Htlvor  to  the  Elana  i{H-culum  in  onlyann.iil  mattei 
now  "  ;  and  be  muiitinna  twri  liciuida—onoa  solution 
of  the  oxide  of  aiirer,  and  the  other  a  jeducing 


agent ;  but,  unfortnnatety,  no  formula  is  given  aa 
to  i^uantities  and  manner  of  preparation,  nor  could 
I  Sod  a  recipe  for  ailvericg  with  the  oxide  of  silver, 
which  appears  to  be  such  a  simple  affair,  in  a  host 

-'  — • insulted.    Could  you,  or  some  of  yor- 

"  "   '     '"    -"'  -  ■■  -  giviug  a  reliab. . 
nitrate  method  ; 


by  publishing  it,  and  many  would- 
observers,  who  cannot  afford  costly  achromatics, 
would  the  more  readily  invest  in  Gin.  or  I2in.  Now- 
tonions,  if  only  they  could  (eel  sure  of  reiilvering 
the  loirrora  without  much  trouble.  Possibly,  the 
recipe  may  have  been  given  in  some  late  volume  of 
the  ■'  E,  H."  ;  but  it  may  be  well  to  state  that  tho 
back  niunbera  are  not  bound  up  in  our  Mechanics' 
Library,  and  are  not  available  af  tar  a  few  weeka. 
But  I  soarahed  in  vain  through  nine  old  volumea  of 
the  "E.  M."  at  our  School  of  Minos  Library. 

It  ia  pleaaing  '        '    "   - 

■    '       -'yia 

instituted  and  ^ 

and  benaKcial  to  us  in  Australia.    If  so,  the 
doul>t  that  Victoria,  and  Ballnrat  ia  particular,  will 
be  represented  in  its  membership. 

I  hope  at  some  future  date  to  send  you  some  notes 
ofottservations. 

W.  H.  Wooator,  Mem.ttoy.Soc,  Violoria. 

Sept.  16,  Baltarat,  Victoria,  Australia. 

THB  BEFLEOTINa  TBLBSOOFB. 
[317i>I.] — As  the^ssessor  of  a  reflector  (speculum 
by  With,  Slin.  duuneter,  TIJin.  focua.  plane  by 
Browning),  I  have  been  modi  interested  in  the  dis- 
cussion on  the  above  subjects.  If  you  bavo  not 
closed  your  columaa  to  tltis  correspondence,  I  should 
be  grateful  to  be  allowed  to  mention  a  point  which 
has  not  yet  been  brought  forward.  On  Sept.  12 
hut  "Amateur"  meDtioued  the  difliculty  he  had 
experienced  in  the  dawing  of  his  speculuiu.  A  mode 
of  avoiding  this  was  indicatod  by  "Hehoitaf'a 
week  or  two  later.  Mr  difliculty  has  been  thedew- 
ing  of  the  plniim.  This  with  me  happens  in  the 
evening.  The  apcculum  at  the  bottom  of  the  tube 
is  all  suug  and  secure ;  but  not  so  the  pli 
being  near  the  mouth,  is  more  or  less  enveloped  by 
the  moiat  atmoiphere,  and  shares,  though  in  a  less 
degree,  the  same  fate  as  the  exterior  of  the  tube, 
wffich,  of  course,  is  simply  dripping.  Ou  putting 
away  for  the  night,  then  comes  the  dilTtculty!  1 
am  00  the  homa  of  a  dilemma.  (1]  Cover  the 
speculum  with  the  daw  on  it.  (2)  Put  it  away  un- 
covered, knowing  that  on  taking  the  telescope  from 
the  box  next  momiug.  it  will,  before  I  con  cover  it, 
be  thickly  dewed !'  The  last  altomatiTeiatheleBBar 
evil,  and  I  accordingly  chooae  it.  I  ahould  be  glad 
to  know  if  there  is  any  means  of  avoiding  this  r^ly 
aerious  aril.    My  plane  is  about  a  or  Oin.  within  tho 

Mr.  Tarrant  (August  22)  apeska  of  wooden  tubes, 
comparing  them  with  iron.  The  Uto  Mr.  De  la 
Hue  a  telescope,  now  at  Oxford,  bos  no  tube  at  all, 
and  I  am  strongly  inchne{l  to  think  this  ia  the  best. 
For  night  work  it  would  bq  easy  to  bnvB  alight 
waterproof  wrapping  for  the  frame  to  word  ofl 

With  Miss  Brown  (August  20)  I  find  my  refli 
fail  in  projootion  of  lunspots,  ka.,  on  a  oaniboard 
disc  :  they  are  faint,  boxy.  Hitting  shadows,  and 
nothine  more — faculio    and  mottled  surface  quite 
iavimble. 

Mr.  Williama  (Sept.  5)  deGnes  JujKter  well  on 
GJin.,  with  power  S'i-i.  I  wish  he  would  tell  mc 
how  to  do  so  on  my  9^in,  with  260. 

"  Teaebria'  "  fnend  (Sept.  9)  never  has  aoen  dif- 
fraction rings  with  stars,  nor  have  I  with  stars  or 
any  other  object  with  any  i>owar  whatever,  mini 
ranging  from  66—230  negative,  aud  one  positive, 
3.JO. 

"May"  (Oct.  10)  sees '^  Cygni  with  mirror  ol 
Clin.  I  have  novar  seen  it  yet,  though  Mr.  With 
told  me  that  mine  was  one  of  his  l>est  and  flneal 
specula.  I  am  very  anxious  to  try  my  eye  will: 
some  other  instrument  of  kuown  capacity,  for  1 
should  like  to  settle  the  quoatioo  once  for  all, 
whether  tho  fault  lies  in  the  telescope  or  its  mastc 
With  Mr.  Tarrant,  I  have  quite  discarded  stops. 

Aa  to  adjustment,  I  adopt  the  follovrini-  pla 
which,  I  fauoy,  is  not  uncommon.     Immcdialcly 
front  of  the  speculum  I  place    a    circular    disc   __ 
white  caiboarti,  cut  to  St  the  tul>e.    In  the  centre 
of  this  is  cut  a  circular  hole,  larger  by  about  jin. 
than  the  minor  axis  of  the  Hat.     I  then   adji    ' 
ustml — vii,  -'""■■'■      "    * 

apeculum  eo  that  image  of  flat  appears  aa  on  an. 
nular  eclipse.  I  confess  to  having  not  tried  the  ptU' 
hole  method  ;  but  is  it  in  any  way  better  than  this  I 
My  eyepiece  tube  is  fixed. 

Mr.  Tarrant  (Aug.  22)  implies  that  prosen' 
methods  of  fixing  specula  in  their  cells  are  inade- 
quate. From  the  first  1  have  felt  this  moa' 
strongly,  and  have  dcviaod  one  or  two  little  modi, 
flcations,  which,  I  think,  might  posaihty  bo  ai 
iropriiTement  in  some  particulars.  If  you  wouli 
care  to  insert  a  description  of  them,  I'ahould  be 
most  happy  to  do  mj  bett  with  it  at  any  tinte.    I 


1  anxious  to  make  them  knawn,  as  thmtgh  tb^ 

ight  turn  out  to  be  of  littla  or  do  valne  in  tkM- 

selves,  they  might  suggest  a  good  idea  to  a  btthr 


[31TC2.]-Wmi  Mr.  E.  Nelaon's  MtR  (tllQi 
summing  up  the  diacnision  on  "  Beflectoca  v.  B»' 
tractors,'' most  readers  will  agreo  onhisoHarilH 
'      attempt  the  making  of  apoehrenatia  oSibta; 

ae  will  jirobably  act.  W;iU-'  ' "  '"     -  "   ' 


of  tha  t«o^ 

teleacopes  nnd'th^  patrons,  jut  mi  itbtlbB 
me  years  ago;  it  has  not.exbsiut«l  Uw  pciBh  I 
which  the  final  judgment  will  reaf. 

The  reflector  came  into  vogue  on  KoGomtdlt 

.  Lpposed  cheapness.    When  it  wtu  found  totU^ 

silvered  mirrors  acted  bettor  thsn  ipaeolnB  bMiI 

ones,  and  ware  far  eaaiar  to  oorutniot,  anataB 

received  them  kindly,  for   thaf  were  «alj«w  t» 

isseis  larger  instrumenti.  Whettiff  it  will  oafa* 

.  favour  when  ita  weak  poiiita  become  lMtt«kMm 

doubtful.    It  its  prime  cost  ia  lower  tbttatbaltl 

,ble  of  the  attiiie  kind  of  wg^ 

of  preserving  it  in  an  efflcaeot  ooadifa 

.-   ..  than  make  up  the  diHerence.    SiwlMC. 

will  its  mirror  stand  the  effects  of  a  damp  dimm 

by  the  sea  shore  'i     What  inconTBaimoe,  tra% 

and  expense  will  the  frequent  renewal  of  itstta 

m  out-of-the-way  ploca,  or  ia  ths  colaahif 

le    clover    and  patient  OMervat*  cmn    da  M 

nselves  ou  the  spot. 

y  for  the  majority  of  them,  however,  ddlktl 
iblo  and  risk  of  dismounting,  temoiiiil>>(,  ■■ 
nstiug,  and  even  mora  so  the  ailvaring,  baMt 
le  operations  are  new  to  tliem,  and  .  .. . 
ertam ;  stm,  it  has  to  be  faced.  Tboeawteid 
undertake  it  themselves,  muat  ipat  othasMli 
Ear  them;  send  tho  mirrors  hondreds,  it 
laps  thousands  of  miles  away,  intrust  &sll 
hands,  pay 


;one  of  these  i 
efraotor.    It  ■ 


if  work  oeooi  wittkl 
m  be'  used  at  all  times,  aBdiril 
^^,^,^,  o^,.  „;  everybody.  It  is  portable  «B 
follow  the  observer  to  Uia  seaside  or  nfe  It' 
country.  You  can  use  it  in  an  u^per  rOM 
require  no  observatory,  unlea  the  uutnaw 
large  one.  But  these  an  not  all  its  piaV 
Owing  to  its  portability  and  handinea,itw 
itecommecciiil  valuemuch  batter  than  ths irfi 
Where,  in  a  sale,  you  find  one  bidder  tor  anii 
you  will  find  a  dozen  for  the  refraobn.  I 
always  a  ready  cash  value,  whilst  tk*  nl 
beoomcs  a  drug  in  the  market.  Panods  *i'^'_ 
minds,  who  take  up  astronomy  onlylorsM 
time,  as  any  other  tad,  do  well  to  taka  ^M 
consideration.  No  matter  of  what  sixe  ths 
ia,  itisatwaysuaaful;  a  amall  refiactor  is  a 

iwillprot-^'-' 

loe  dimsul 
why  it  abould  ni 


THB   COSFASS   HEBDE^ ;  THB 

OF  ITS  SE0OI.AK  TABIATIOV,  BOD 

IN  DBCUNATION  AKD  SIP. 
1.  or  the  BaoUnatlon  Heedls. 

[317G3.1— It  tias  been  known  tor  eantnria,ll 
the  declination  needle  doea  not  always  Ite  i*  ■ 
same  direct  lino  even  in  the  sanie  looali^;  M' 
the  Northern  hemisphere,  its  north  pw  ^ ' 
secular  movement  about  a  certain  pointorpofc* 
far  from  the  pole  of  the  world,  called  tl«  i* 
magnetic  pole ;  aiul  there  is  a  liroilar  pols  b ' 
south  of  the  E<iuator.  The  line  Joiniag  bi  M 
magnetic  poles  is  called  the  earth's  nugnetii  B 
which  I  will  call  the  prime  magnetic  mflridi^^ 

According  to  Sir  John  Harachd,  the  indiMB 
of  tlio  Ecliptic  to  the  sun's  equator  ia  7'  M",*^ 
taken  from  ita  inclination  to  tbe  earth's  El* 
2-J'  27'  -  lU'  7',  the   inclination   of    the  an  ^ 
of  the  sun,  which  ii  abost  ^      i  v. 


observed    incU: 

'1  the 


1  of  tlisa 
-  -  IB-  («• 


M.  Mayer's  lecture.  "The  EarthaGnitIt    -_ 
is  of  the  eeith  mi<  j    ;- 


lot  in  opposition  0 
in  latitude  of  about  70',  so  a  une  orawn  mv* 
pole  to  the  other  would  not  pass  through  the  mA 
ci^utre :  but  our  ecienttflo  authors,  flsHll 
.Teokiu,  Dr.  Noad,  Ac,  oonaiderthat  the  eMttH 
a  magnetic  equator  and  axis  ;  they  find  tiia  pnl* 
a  bar-  magnet  not  to  bo  at  Uie  extremities  e(  £ 
bar,  but  at  a  distance  from  thero.  See  Jmi& 
"  Electricity  nud  Maguotiam."  page  ll9,aDdn*H 
(hose  ot  theeiirl^  appear  to  be  so,  the  magnetic  nh'l 
might  pass  through  its  centre  after  all.  P 

Jiow  Hoce  the  nugaetie  uii  of  the  eutli  ii  ial'*'! 
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I  bar  daily  Tariation,  W  been  obwrvad  to 
B  auD  in  big  appitrent  diurnal  circuit  about 
1  becomes  more  avideot.  u  it  alwaji 
tha  earth's  magnetic  polo.  For  in  tbt 
hemispbere,  or  during  the  bours  of  the 
aeBdlo  yibratsB  from  eaat  to  weet  and  tie 
wttj  during  tbebounot  tba  night,  whicb 
— "--  of  the  vibration  in  Uie  Bouthem 
19  dAj  there  wbeu  it  is  night  here. 


B  dailj  variation  in  both  the  hBmispberoj 
0  the  mean  daily  mavemant  of  the  son  in 
o— SO  minutes — half  o(  which  is  the  mean 
atioD  io  each  baminphere.  At  the  magnetic 
tha  moan  daily  variatioQ  is  nil.  At  tho 
^etio  pole  Sir  James  Hou  foond  it  t^  Iw 
so  the  mean  is  still  30  miDutes. 


•rij"." 


is  lacking 


the  earth  perfori- 
it  the  aun.  This,  ii 
eavens,  is  equal  to 


}  show  that  there  is 

ueedia,  and  that  the 

■amo  amount  and  in  the 

a  dailj  vibratiOD  of  the 

of  3G'5'25  days ;  during 

in  the  apparent  motion 
ae  earth's  rotatioQ, 
ma  direction  as  the 
1  that  before  va  get 
t  rotate  " 


tary  motion,  it  is  pi 
36^  days,  the  earth 
rtb,  in  its  axial  motion,  gains  one  day  on 

every  solar  year.  Or,  which  is  tlio  same 
J  sun  recedes  from  the  earth  towards  the 
he  same  amouut  In  that  time,  and  so  on 

to  year.    And  once  the  pole  of  the  needle 
that  of  the  BBu,  to  what  distance 
TO^radea  in  hia  vaaterly  movamentB 
I  will  in  her  Tibrations.     At  the  maKuetic 
said  tliat  the  mean  daily  variation  is  zu 
I  Northern  homisphara  the  vibratious  __. 

in  the  Southern,  as  the  sun  stays  longer 

an  m  the  opposite  hamispbeTe :  so 

sun  is  on  the  Equator,  Dr.  Bache,  of 

tound  about  1  to  be  added  in  the  Northern 
e,  and  subtracted  in  the  Southern.  Thus 
J  secular  vibration  with  ub  amounts  b 
he  whole  revolution  is  3B0',  or  21,000' 
d  bj  the  34'  =  036  years, 
bat  have  I  done?  Wlat  is  the  moanini 
jlt—t)3e  years?  Is  this  the  secular  pflrioi 
inatiOQ  needle  ?  No,  you  say.  All  of 
&e  books  say  it  is  about  313  years,  and 
Jity  it  is  a  swing  hie  that  of  a  panduli 
r  meridians,  land    termed    "the    eecu 

the    declination    needla."     Hear    wL_. 

Mayer  says  of  it  in  his  celebrated  lectora 


ren  jl  a  swing  from  the  meridiaa  to 
e  westerly  pomtion  in  15S  years,  is  now 
u  after  year,  throwing  it  to  the  raeridiao 
"'  '"  ~  ■"'  I,  in  about  310  years,  it 
hat  is  more  remarkable 

louowa  me  same  kind  of  motion  as  a 
;  for,  from  the  dgnres,  you  see  that  it 
er  ajid  faster  until  it  gains  the  mendian : 
Lcks  its  Telocity,  and  gradually  comes  to 

Bitreme  easterly  or  wostBrly  position, 
s  is  a  most  noteworthy  fact,  and  well 
being  studied  and  remembered." 
y  result  is,  the  pola  of  the  declination 
at  merely  swinging  to  uid  fro,  pendulum 
se  sdautists  suppase  :  this  oacillatiou  is  au 
motion  ;  only  m  tact,  tha  pole  of  the 
)lvos  uniformly  in  a  drcle  wlioae  raiiitis 
irfonning  a  revolution  about  the  terree- 
in  030  years,  half  of  which  (or  time  in 
eecribea  ooa  hemisphere  of  its  orbit)  is 
wtiich  is  the  mean  of  the  valuaa  given  for 
of  a  awing  foria  tropic  to  tropic,  and  as 
a  as  long  for  it  to  awing  back  again,  it 
le  round  trip  in   GAB  yeara,  so  that  the 

exactly  corresponds  with  the  obaerva- 
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The  neadla  ranged  on  the  ouive  of  tha  oppoiile 
hemisphere  from  London,  going  westward. 

Hera  we  see  that  the  rale  per  year  was  the 
greatest  about  1723,  aa  the  needle  oame  to  the 
meridian  of  London  at  that  time.  The  declination 
_.  .  .„  ^„.^  which  is  the  distance  of  London  in 
from  the  prima  meridian.    The  western 


declination 
dadlination 


ached    i 


;    that    t 


a  the 


obciUntioi 


e  original  causa  of  the  pendulum-swing 
have  Boen  how  close  the  equator  of  the 
>nBequenfly  the  magnetic  equator  of  the 
a  bemg  coinddont  with  tbe  plana  of  the 
lereiu  tha  observer  atonds  ;  and  since  the 
er  vast  orbit  sails  so  near  to  the  Koliptic 
to  us  has  all  the  appearances  of  a  swing- 
um,  for  while  in  those  parts  of  her 
orbit  that  are  about  tha  easterly  and 
itions,  her  motion  must  be  nearly  m  the 
'the  lino  of  our  vision, and  eo.fora  while 
pear  aa  stationary ;  as  she  advancea  in 
IE  course  of  her  swing  makes  a  greater 
that  line,  so  aba  appears  to  move 
swifter  until  she  arrives  at  the  meridian 
Du,  where  her  sweep  ia  at  right  angles 
of  vision,  and  bar  motion  appears  the 


was  8=  36'  +  16°  =  2i'  30',  and 

per  year  zero  again.  In  1977  the  needle  will  tetiim 
to  the  prime  meridian  on  ita  easterly  swing.  In 
2012  it  will  reach  the  meridian  of  London  agaii 
and  in  2130  it  will  arrive  at  its  easterly  tropic- 
measuring  from  the  prime  meridian,  when  il_ 
distance  ftom  Loudon  m  declination  vrili  be  about 
8^,  so  London  is  not  farfrom  being  raidwaj  frou! 
the  prime  meridian  to  the  easterly  tropic,  the  whalf 
awing  being  about  32^ 

Now  tha  way  of  finding  the  fleclination  of  th( 
needle  at  any  time  and  place  is  evident.  If  the 
and  needle  are  on  the  same  side  of  the 
prime  meridian,  the  difference  of  their  distances 
from  that  meridian  is  the  declination  of  the  needle 

I  or  west,  at  the  time.  If  tJiey  a 
opposite  aides  of  the  prime  meridian  at  tha 
then  the  sum  of  their  diatoncos  from  that  line 
declination  of  the  needle  then  at  that  place.  And 
her  declination,  when  at  the  farthest  tropic, 
distance  of  tha  place  in  deulination  from  tbe  prima 
muridian,  added  to  liT,  and  the  same  dialanct 
subtracted  from  10'  will  be  her  declination  then 
when  at  the  nearest  tropic. 

Eiample.— Give  the  declination  of  tha  needle  al 
London, ISOO. 

Half  of  the  swing  of  the  needle  is  10',  which  ii 
performed  in  159  years,  and  1S90  — 1S18,  when  the 
needle  was  in  its  westra'Iy  tropic  —  72  years.  Than, 
as  159  yeara  :  IfT  : :  72  years  :  7°  17'  tbe  distance  in 
dediuatiou  from  the  weatem  tropic  in  1K9U,  and 
IC  —  7°  17'  =  H'  13',  the  distance  from  tho  prime 
meridian,  which  add  to  S"  30',  the  distance  in  decl. 
of  London  from  the  prime  meridian  ^  '  ~" 
decl.  of  the  needle  at  London  required. 

The  cause  of  viriation  of  the  compass  needle  has 
always  been  a  mystery  to  philoaophars.  Prof. 
A.  M.  Mayer,  Ph.D.,  in  the  lecture  before  alluded 
to,  says :  ■'  Various  hypotheses  have  been  formed  to 
account  for  this  wonderful  phenomenon.  As  far  as 
observations  extend,  they  seem  to  show  that  the 
very  magnetic  pole  of  the  Northern  hemisphere  is 
revolving,  in  a  direction  opposite  to  the  bands  of  a 
watch,  around  a  fixed  geographical  point." 

IB  InoU- 

The  secular  variation  of  the  inclination  or  dipping 
Dedle  is  made  on  tbe  same  principle  aa  that  of  the 
eclination  needle  -.  but  the  poles  ooncemad  here 
re  those  of  the  magnetic  equator  and  the  Eclipti< 
'.  the  earth  were  revolving  in  the  plane  of  tbe 
lu'a  equator — since  that  is  also  the  pi 
magnetic  equator— there  woiild  be  no  secula: 

!:  it  would  always  be  the  sami 
ut  since  the  earth'sorbit  incline 
at  tho  same  angle  of  7^  20',  the  pole  of 
ill  revolve  about  that  of  the  Echptioat 
]  the  needle  ranges  in  its  secular 
aount,  sometimes  above  and  some- 
lat    plane,    while    performing    the 
of  the  variation  of  ita  declination 
0.    So  one  station  of  the  dipping 
side  of  the  £chptic,  and  the  other 
eir  distance  asunder  in  tha  diameter 
of  her  orbit.  14°  40: 
The  secular  period  of  the  inclination  needle  is  the 
una  aa  that  of  tbe  declination  needle,  030  ymn; 
but  aa  their  orbila  incline  to  each  other  at  an  acuta 
igle.thetwo  do  not  come  to  their  tropica  at  the 
me  time— the  difference  is  9J  years. 
Uajor-General    Sabina    says;     "It     has    been 
ipecled   by  many  that  the  secular  period  of  the 
bration  of  the  dip  whicb    was    then  decreasing, 
would    synchronisa    with    that    of  the  declination 
leedle,  and  that  tbe  dipping   needle  would  come 
o   its  tropic  in    1818,    and  rthat    tbe    dip    would 


it  loaterislly  I'bauged  for  the  last 
ing  is  vertical  to  the  Ecliptic 
...  _.  __..__  .-_  .Cg  dipping 


a  station  where  obaorvations  on  these 
mve  been  carried  on  for  aome  centuries, 
g  ia  a  table  showing  tha  amount  of  the 
and  the  apparent  rate  year  of  tho 
t  station,  at  diiferent  perioda  during  on 


JSK' 


were  disappointed ;    the  dipping  still 

London,  and  will  for  scores  of  years. 

Tho  djpping  needle,  according  to  Sir  Wm.  Snow 

arris,  was  in  her  upper  station  in  1723,  to  whjdi 

Id  one  half-swing,  159  years  =  1882,  when  she 

crossed  the  Ecliptic,  or  came  to  half-way  of  bdr 

descent.    To   this  add  1.09  again  -  2(M1,  when  the 

neadla  will  arrive  at  its  lower  tropic.     The  dip  at 

Loudon  will  then  bo  IJU',  when  its  augment  niJl 

commence,  and  it  will  continne  for  318  years. 

General  Sabine  says:  "The  present  rate  of  the 
diminution,  at  obaeryed  at  Kew,  ii  2-8'  anniull/, 


magnetic  a 


and  that  it 

loi)  years." 

where  we  stand,  the  ra  ...„_„ 

needle  is  not  so  variable  aa  that  of  the  dechnition 

needle  appears  to  bo,  whose  orbit  ruua  nearly  along 

the  Ecljpttc,  as  shown  befoio. 

But  to  give  the  proof.  The  radius  of  the  dipping 
needle's  orbit  is  7°  ate,  or  4,400'  ~  2-8'  -  153  yeara, 
the  very  period  Prof.  Mayer  gives  for  a  swing  oE 
tha  dadinatioD  needle  from  meridian  to  tropic,  aa 
found  from  oheervation.  so  the  rate  per  year  ol 
variation  in  the  dip  is  nearly  uniform  throughout  a 
revotutiou.  But  the  change  of  rata  ia  only  an 
apparent  one  in  each  of  tbe  neodlea.  In  reality, 
both  needles  revolve  in  circular  orbits,  one  at  IP  7' 
from  the  Tola  of  the  Equator,  the  other  at  T  20" 

' "•-'  -if  the  Ediptic.     But  the  range  of  the 

"-    '-    ■■-'   --'   '■'-B  that  of  th 

a  century. 
Avery  says,  in  hia  "  Natural 
Philosophy,"  page  193  :  ''  At  the  maguotic  polo  tha 
inclination  is  LJO '.  At  tbe  magnetic  equator  there 
is  no  inclination.  The  inclination  at  any  place  is 
not  greatly  different  from  tho  latitudo  of  that  place." 
But  this  is  a  great  mistake.  Truly  the  needle  has 
no  inclination  at  the  magnetic  equator,  and  stand* 
at  90^  to  a  tangent  to  the  surface  of  the  Pole,  but 
not  to  the  moenotic  axis  there :  it  ia  in  line  with  tha 
le  axis  of  the  needle  stands  in 

.    _...._  at  tha  Pole  as  it  did  at  tha 

Equator,  that  by  carrying  the  needle  freely  sus- 
pended from  the  Equator  to  the  Pole,  and  letting  tlia 
Ilower-de-luue  move  along  tho  surfaoa,  ita  tail  will 
sweep  through  ISC. 

Uoshen,  Utah,  U.S.A.  Thomaa  Job. 

WHO  INYBNTBD  THE  TBLEPHOHB  F 

[31704.]— Wk  are  all  familiar  with  tho  earlier 
telephonic  experiments  of  Keia,  which  are  given  ia 
the  Jahrn  An'/it  de^  rA'i,iiliali>eheH  rercina.ol 
Frankfort,  for  1S6O-IS01,  and  which  are  regKrdad 
as  the  precursor  of  the  telephone  of  Oiafaam  BelL 
Prof.  Bell  read  a.  paper  on  tho  subject  before  tha 
Society  of  Telegraph  Kogiueera  on  31st  October, 
1S77,  and  at  this  lecture  I  called  attention  to  a  still 
eartier  description  of  a  telephone  by  Charles  Boui- 
aeul,  which  ia  to  be  found  in  the  aeoand  edition  ot 
the  Comte  Theodore  du  Moucel's  "Exwae  del 
Apglications  de  rElfctriciti',"  publisbBd  in  jPiris  in 
\tioi.  Vol.  III.  page  110.  Du  Mouuel  does  not  giva 
any  reference  to  the  original  paper;  but  in  the 
Z/iilaikalia,  a  weekly  paper  published  at  Fronkfort- 
on-Maine,  No.  232,  dated  26th  September,  l&5i, 
"iBiB  is  an  interesting  account  of  bis  invention, 
'hich  I  do  not  remember  to  have  seen  printed  in 
English.  I  am  indebted  to  Messrs.  Siemana 
Brothers  and  Co.  for  making  tha  translation,  whicb 
1  inclose,  and  U  not  hitherto  publiahad  it  will,  I  am 
lire.  intereatf:iui'  readers,  as  his  description  ot  the 
irinciple  of  l^c  telephone  is  almost  as  dear  aa  if  it 
rare  written  at  the  present  dale.  If  he  had  only 
mt  his  idea  to  the  test  of  experiment,  we  should 
lava  had  tha  telephone  in  IS54. 

It  would  be  interesting  to  find  tho  original  aouica 
from  which  Count  du  Moncel  derived  bis  account 
tolephonB.  LatimeT  Clarlc 


It  would  add  o 


The  number  of  miracles  i 

astouishad  us   lately   ia  as 

creased  by  one  whicb  would  ui 

tion  in   electrical  telegraphy,  but 

BLdarably  to  its  utdity.    The  invei 

nothing  less  than  .the  electrical  trausmiaaion  of 
the  ipokm  wuril.  The  idea  was  conceived  by  an 
educated  and  modest  young  man,  named  Cbarlst 
Do urseul  (now  living  in  Paria),  who  wasaprivata 
in  tlie  African  army  iu  1848,  where  be  brought 
himself  under  tba  notice  of  tbe  Uavamor-Q«neral 
If  a  course  of  mathematical  lectures  which  he  gava 
0  his  comrades  iu  the  garrison  of  Algiera.  Pos- 
ibly  Bouraeul's  achome,  of  tha  practicability  o( 
wlueh  he  in  perfectly  convinced,  may  be  one  of 
those  which  learned  men  will  aC[«rwards  declare 
'ery  airapte,  ikud  which,  if  troubled  about,  would 
a  been  brought  out  much  sooner.  Tha  principla 
of  electro -telegraphy,  as  is  well  known,  is  the  fol- 
lowing:—Au  oloctrio  currant  passing  throogh  » 
metal  wire  surrounding  a  piece  of  soft  iron,  t»us- 
forma  the  latter  into  a  magnet.  The  magnetic 
rtios  of  tha  iron  vaniah  when  the  erectriO 
currant  is  discontinued.  Thia  magnet,  called  tha 
electro -magnet,  can  therefore  alternately  attract  or 
repel  a  movable  plate,  which  by  its  forward  and 
backward  movements,  produced  the  conventional 
signals  nsed  in  telegraphy.  It  is  further  known 
that  all  sounds  ara  tronamitted  to  Ihe  ear  through 
air  vibrating,  and  that,  therefore,  sounds  are 
lually  vibrations  of  tho  air,  and  that  tha  intinita 
iety  of  sounds  is  solely  dependent  on  tbe  rapidity 
and  strength  of  those  vibrations.  If  it  ware  poa- 
"''''  'o  cuiiatruct  a  metal  plata  sulliciently  sensi- 
nd  lleiibla  to  admit  of  tfie  reproduction  of 
bratioua  of  sounds  (hke  the  air),  and  if  this 

Sta  could  be  connecCad  with  an  electric  current 
iuch  a  manner  as  to  alternately  iutemipt  and 
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oontinaa  it  aocoidiDg  to  ths  Tibrataoiu  ol  the  air  to 
wUeli  it  wonld  be  exposed,  it  would  be  eqoall; 
poiribto  to  electrically  affect  a  tioiilar  metal  plate 
*o  u  to  repeat  ezactl;  and  simultaneoiuly  the 
Tibntjone  of  the  fint  plate.  Thii  would  create 
the  imraeHiaD  ai  it  the  ipeaker  had  *poken  in  im- 
mediate Tiouitj  ol  the  Moond  plate ;  or,  if  pnt 
diSomtlv,  the  ear  would  be  affected  in  a  DJndlBr 
way,  ai  il  it  bod  receiTed  the  aoiuid*  tbrongh  the 
OiA  metal  fiate.  Bleetiioal  talenaiihy,  whloh  wai 
"j  dedaied  to  M  aUnoet  an  ab- 
noet  nDi<r(CMdhr  eetablidied,  and 
9  this  new  idea  of  the  yonng 
rindpte  of  phyiue,  we  find  that, 
.  , .  tion  eoDld  M  Taieed  against  the 
MB  of  hu  thaoij,  bat  that  ila  naotioaldity 
probable  than  that  ot  electrical  telegiqihy 
ly  a  short  time  wo.  If  the  theory  ibottla 
piDTe  a  saoceae,  elactrieaT  t«legrwhy  will  attain  i 
podtioa  ol  gcoeral  naefulness.  No  special  knoW' 
led^  or  aHMntns  will  be  requited,  except  a  gal' 
lanio  battsiy,  two  mspended  platea,  and  a  meta 


will faaTB to speekinlo ou« of  the  plates,  while  tbe 
other  parson  places  the  second  plat«  close  to  hii  ~  ~ 
dm*  eoabling  them  to  eonveree  as  il  in  priTale. 
'"Tie  Tonthful  inT«ntori»  confldent  o(  the 
M  of  his  inventioQj  and  chaUengea  ideutists  to 
I  the  inqomoticaUlity  of  his  theory  on  scientific 


bestowed  01 

EDISON'S  SOVBLB-DIAPSSAaifBD 
PHONOOBAFH. 

[3176£.]— Teb  same  parte  in  all  the  drawing!  have 
the  earns  letter  attached.  Fig.  1  is  a  ))lan  of  the 
machine  (qoarter-size).  Fig.  2  is  a  sectioiial  Tiew 
thionsh  line  i,  Fig.  3  letitiouBl  new  thraaBli  line  z, 
Kg.  4  is  a  plan  of  the  ondsmeath  side  of  tha 
qmotade  frame  (all  theee  are  halt-size). 

'nie  Shalt  B  sjid  cylinder  0  ate  in  one  piece ;  on 
B  a  fine  spiral  is  cnt,  100  threads  to  the  inch — Qpon 
the  end  of  this  shaft  two  wheels  are  secnred  i  the 
larger  about  2in.  diam.  recaives  tha  motiTe  power 
(electro-motor,   treadle   foot   motion,   or  gravity 

dodi-worfc  mechanism),  "- "-  "  "■- "'  '- 

■haft  L  It  irtieel  thereon. 

The  thunder  0  ahoold  be  aboat  Sin.  long  bj  1  ]in. 
diam. ;  itis  preterabl7madesli«btly  tawired — about 
AiD.iilita  faigth  wilt  baiufflcient.'  This  assist*  in 
supping  off  and  on  the  phonognms  W,  and  secures 
them  also. 


coraring,  abont  one- third  of  the  shaft's  eircumter- 
enoe,  as  shown  at  i.  By  means  of  this  the  parts 
E  and  F,  and  with  them  the  spectacle  tiame,  &c., 
are  moved  along  the  shaft  B. 

Sliding  upon  the  shaft  B  is  a  stiff,  strong  tube  F, 
and,  to  avoid  friction  as  much  ae  posubla,  touching 
B  only  at  points  x  and  :  ;  ever  this  is  another  tube,  E, 
also  for  the  same  reason  preferably  toudiing  F  at 
two  points  only,  z  and  y.  Upon  the  tube  E  is  6zed 
the  knife-edge  E,  and  upon  the  tube  F  is  flisd  the 
«nniort  H  ot  tha  spectacle  frame  ;  it  will  be  soen 
that,  preenming  these  parte  are  well  fitted  so  as  to 
be  almost  triobonlesi,  either  F  or  F  may  be  turned 
independeotly  of  the  other ;  that  is,  the  weight  of  E 
will  be  sufficient  to  keep  it  iu  its  place  it  F  ' 

The  support  H  has  a  Qatlened  top  with  a  central 
projecUOD,  J,  MTVingtoform  a  rigid  bearing  for  the 
nwctacle  frame.  At  the  dde  of  the  support  the 
*'kmte"  is  pivoted,  which  is  used  tor  takingoff  a  thin 
diaving  from  pbonogrami,  thereby  prepariug  thi 
enrface  for  a  record.  This  is  adjusted  by  the  screw  i 
Tha  spectacle  frame  ia  lifted  or  lowered  by  the 
eoew  <i  ^the  point  of  this  screw  ilidee  along  the  le'  ' 
le  spectacle  frame  moving 


dial 


1  pivot  J,  is  also  adjustable  by  thB»crew^_     The 
iphragm  cases  can  be  lifted  from  tlte  tt^go  ^°' 


repairs  or  examination;  the  diaphragms  ot  thinl  wheals,  and  upon  itaondenukOt  side  tha  ksH 
Jase,mios,or  fenotypa  plate  are  eecured  as  shown  M  will  work  when  lifted  into  pcailiocs 
>7  being  screwed  In  with  nibbor  rings  above  and   machine  is  dented  to  be  temporarily  ^tvP 


below.    Attached  to  the  centre  ot  the  diaphragms  |  pressed  down — it  tillg  tha  litter  N  npwai 

are  the  raootding  and  the  raprodadng  stylus.  point  ii  is  ao  ad  justed  as  compared  with  th' 

Upon  the  shaft  L  a  left-handed  ooaraer  screw  is  I  £,  that  the  lifter  first  moves  the  apectac] 

cut,  this  shaft  being  put  In  motion  by  the  two  small  |  upwards,  thereby  fredog  point  ot  ityldji  In 


SMOIJ8H  HHOHAinO  AND  WOULD  OF  SOISHOI:    Ho.  lSa7 


higher  aa  theilop 


lUd  kflerw&rils  Ufta 

e»ia  «pir«l  on  R ;  it  cannot  lilt 
■dow  Q  hioden  furUiBr  motioD, 

Sappoaing  tlie  plkonognph  a  required  to  repeat  a 
ew  words,  then  Iha  repealer  Pi»  preMeddown.antf 
ctin^BiQ  doen,  the  frameSrat,  and  then  tbelmife- 
dge  la  raised  ;  but  tha  stop  helow  P  ii  tower  tban 
he  Q  itop.  therefore  the  kDi[e-edf!e  Hie  Urted  high 
nough  t«  coma  in  contact  with  the  spiral  L,  thns 
be  frame,  (cc,  ue  moved  in  the  reverse  duectioD. 

Tie  gate  O  tuisg  on  a  hinge,  ai  thown ;  th 
irojeeling  tube  A  contains  a  strong  spring,  and 
■ointed  bearing  for  end  of  cylinder,  this  braring 
I  hindered  from  leaving  iti  K'cket  b;  the  stop 
mrking  in  the  slot ;  a  catcli  of  some  tort  is  fixed  ' 
Mmre  and  of  gat«  to  take  the  pbouogram  T 
lie  apectaclo  frame  and  knife-edge  are  throv 
ad,  the  catch  ria  pulled;  the  gate,  dueio  pra>su_, 
t  spring  in  A.  will  fly  open.  The  phonogram  Is 
ow  slipped  off  and  a  "blank"  placed  on;  the 
fliuder  beinit  held  approiimalely  true  by  tha 
xne  bearing  X,  the  gate  is  now  closed  and  the 
in*ratUB  is  ready  to  receive  a  new  record. 

tXndeniesth  the  cylinder  is  a  box  to  recflivi 
•linga  ;  thielda,  not  shown  in  the  drawings,  ma; 
'ith  advantafce  be  placed  over  bearinea  at  each  eai 
t  tha  cylinder  to  prereut  wax  ^vin)^  fron. 
'  '~~  ""■"  ;  also  shielda  may  be  placed  below 
'  "  'o  guide  tha '—^  "'- 

Lteriali,  I  would  anggeat  C  K  be  of 
iw  *  hoof  steel,  the  support  Hi' 
■gli 


e  frame  and  D,  t 


nae  of  brass,  the  diaphragmi 

lo  atylueofateel,  and  make  CB  and  G  all ., 

BiiTy,  rigid.    L,  R.  B,  D  must  be  tnily  patallel. 
The  foteniing  description  and  deii^B  are  for  the 
ujet  part  Edisonian  (from  memory — tt  ia  some  time 
see  I  examined  tha  machine'i :  but  some  of  thn 
aita  I  have  bad  to  imagine,  _ 
tea  of  tho  correct  method  o( 


toy 


Howev. 


a  deta£l(4l 
,  they  a 


icctty  of  a  simple  character — e.g.,  the  gnt«,  the 
«t  A — I  do  not  remember  bow  Euison  oonatructs 
Ins.  The  catch  can  easily  be  designed,  preferably 
IxedtoV;  again,  the  parts,  P.  Q,  K,  &c. ,  are  the 
■est  methods  I  can  tbiok  of  just  now  to  act  as 
Bjnired,  The  rubber  ring  O,  Fig  i,  is  rather  a 
Task  idea^perfaaps  some  of  the  brain-pans  in 
'Ours"  will  BU|{ge(tau  improvement.  As  to  the  to 
'ototthfl  machine,  I  believe  it  ia  fairly  accurate  as 
■Mi,  pDcitions,snd  anglaaof  different  parts.  I  bopa 
D  the  course  of  a  tew  days  to  be  able  to  find  time  to 
p>  more  fully  into  reaiona  and  details. 

Meanwhile,  1  may  add  that  I  thought  it  unnecaa- 
■ly  to  begin  with  an  elementary  prelude  aa  to  bow 
b«  phonograph  receives,  recordi,  and  reproduces 
be  aaunds,  aa,  I  am  preeumably  writing  for  those 
rbeknow,  and  this  has  allt>een  explained  informer 
ranUn.  Cava  Diamoad. 

AnXILIAB7    FOWSBa    POS 
TBIOrCI.ES. 

^[31766;]— TmiAelch  submitted  lo   you  now 

'* ~.  generate.. 

is  the  thing 
— . ,..  un-~,  xiu  wi  it  uiu  m  jjot  cheap  and  almost 
Qywhere  upon  the  road,  I  have  taken  these  things 
no  coDBideratiou.  Now  aa  paraflbi-oil  is  to  ba  tl 
dng— that  is  the  name  it  ia  generally  known  by- 
B  bare  to  consider  what  we  want.  Prom  what  I 
avs  eiprrienced  from  a  small  Rippingille  stova  I 

ave,  an  ordinary  burner  with  an  adji 

not  to  be  depended  upon,  and  it  will 
lia  ii  worse  when  subjected  to  vibration,  aa  opon 

tricycle;    and  that  we  cannot  regulate  tho  " " 

1  or  heat  In  an  ordinary  lamp,  as    the 

lODgh  lituated  some  2in,  below  m  m; 

)  hot  that  I  cannot  Iwar  my  band  ai 

■It  thing  is  that  cross-winJa  affect  it  _ 

i._  .- .  ^^  hiig,  i.e.,  ooDdf 


lort  tube  is  locked  on  it  by  a  bay 
and  pin,  with  another  cup  braxed  on  B.'  This 
proper,  and  L  is  showing  where 
or  cotton  is  placed  for  ignition. 


I,  E  A,  and  diaphragm 
mall  holes,  but  not  to 


ve,  gets 
t.    The 


rt  as  much  aa  posaibtfl. 


ocls  on  the  projecting  plain  tube  vnth  latches  and 
I  basnet -jomt.  and  the  openings  are  covered  with 
iilueld  to  prevent  the  wind  from  blowing  the  light 
«.  It  baa  a  double  bottom,  one  perforated  with 
vs.  roond  holes  in  a  aaries  of  rings,  and  the  oul- 
«  with  a  series  of  half  dents  that  perforate  \3ie 
Me,  and  set  up  a  series  of  lipa  aomeUiing  like  the 
•Mot  a  rasp.  These  are  in  rings,  one  lot  coming 
■lamediate  witli  tha  othera,  and  these  lips  come 
t  to  the  other  fact  nearly.  The  burner  ia  two 
QL  The  inaer  one  can  be  taken  out,  and  is  made 
'Bck  on  the  inner  tube  with  a  bayonet-joint. 
b  cop  npon  this  baa  two  collan  turned  up,  and 
UIop  is  cogged.  Between  these  two  a  coil  of 
ma  aabeitoa-wool  ia  wound,  and  then  it  ia  pat 
■teitaplace.  Of  course,  lam  p- cotton  or  darning - 
lOiia  will  do,  but  I  have  a  fancy  for  asbestos  pei- 
Uoit  indeatnictibla  wick.  I  think  this  will  do 
ny  with  the  hard  edge — i.e..  coke  and  mushroom 
rats,  and  in  this  cose,  tha  cotton  being  a 
luie,  it  cannot  go  down  with  the  vibre- 
B   oi    tha    machii 


a'; 

i.° 

asbeatoa  , 

the  bottom  of  tube  A  is  a  atop  eud,  whi 
pin,  G,  upon  which  the  bufHer  or  aproador 
slipped  ;  on  thia  cone  is  put  upon  a  tube  to  itt  tight 
upou  G.  Outside  of  tulw  A  is  another  tube,  E,  '" 
a  diaphragm,  F.  These  tubes,  E  Aj  and  di  ' 
are  perforated  with  lings  { 
come  opposite  one  anotbi 
not  pertDraled,  but  tiaa  got  an  opening  around  about 
^^ia.  full  (see  ilg.  2),  with  the  oone  removed.  This 
la  looking  down  upon  the  burner,  H  is  showing  the 
series  of  small  boles,  and  I  the  openings  in  the  outer 
plate  ;  J  is  the  pipe-feed  conneotiona  to  oU  ciatoni, 
K  K  showing  position  of  the  steam  generator  tube, 
U  the  shield  to  cover  slot  up  where  the  tube  pasaei 
up,  and  K  the  latch,  with  sbiald  to  atop  up  the 
bayonet  slot  shown  again  at  Fig.  3,  and  Fig,  'i 
showing  the  tubes  and  cones,  A,  B,  C,  D.  and  G. 
This  drawing  is  full  size,  so  can  be  worked  from  the 
cone :  G  has  tenons  upon  5  or  G  put  through 
mortises  and  clenched,  the  same  by  tube  E,  These 
may  be  sweated  togelbor  with  soft  solder.  The  stop 
end  that  carries  the  pin  for  the  baifiec  cone,  Q.  if 
driven  in  tight,  will  hold  tba  other  all  right.  The 
head  of  thia  should  be  pertomtud  aa  ahovm,  and 
you  may  drop  a  pisce  of  aoldisr  and  sweat  that 
together.  This  will  not  take  up  much  room,  and 
can  lie  easily  disconnected  and  put  away  unlit 
wantad,  or,  for  trimming,  a  little  door  can  be  made 
light  it,  and  I  think  it  will  lie  very 
.  a  of  holes  and  openings  should  lie 
about  lleq.in.  to  2in.,  uot  less,  and  1  do  not  think 
nore  will  be  repaired,  as  the  opening  of  the  top  of 
.nbe  of  generator  should  be  from  IJin.  to  l}iu.  I 
leva  put  my  considering  cap  on  to  see  whether  I 
could  make  anylhing  out  of  the  Hurricane  lamp  to 


■0  hypo- 


considered,  I  tacitly  assumed  that  only 
theses  were  cooceivable.  If  another  is 
have  been  too  hasty. 

I  would  venture  also  til  hint  moat  respectfully, 
that  Mr.  Brown 'sjioaition  ia  the  "bumptii — "  — 


jain  read  the  sentence,  re-stated  hf 
"  Sigma  "  (letter  31752),  referring  to  gravity  and 
momentum,  and  I  persist  in  my  inl«ri>retation. 
The  sentence  really  slates  that  ' '  the  laws  of  molioa 
and  facti  of  momentum  do  not  apply"  in  tha  caaa 
of  a  body  acted  on  by  no  force.  Whereas,  one  of 
the  "facts  of  momentum "  is,  that  a  body  unda 
the  action  of  no  forces  will  preserve  ita  momentum 
unchanged — in  truth,  the  Brat  law  of  motion  ;  but 
this  question  js  irrelevant,  as  it  is  no  necaSBarr  part 
of  the  hypothesiB  that  tba  medium  should  bedaToil 
oi  gravity  or  of  an  eitremoly  iinall  visoosity. 

In  s  substance  such   as  glass,  "  Sigma,''   I  pn>- 
sume,   would  be  wilh  me  in  saying  that  thepr»- 
<f  ether  is  required  to  eiplain  the  passage  of 


lun 


JuUlioi 


Then 


_,  of  hypothesis  in  asaumiug  that  tha  aama 
edium  conveys  tho  electro -magnetic  undulatiom. 
take  it  that,  when  anything  moves,  it  is  eithar  ft 
.bstance  or  an  undulation  of  the  stata  of  a  sub- 
anco.)  Moreover,  we  have  the  remarkable  coia- 
ddenco  liotween  tho  velocity  of  hght  and  that  ot 
agnetic  disturbancos  in  a  non- conducting 
as  well  as  the  circumstance  that  tha 
electro -magnetic    medium   (which,   according    to 


is  oMini 


natter)  c 


least    eitromely    small    ' ,       .   , 

uunot  bo  air,  much  less  a  solid,  which  may  be 
wusidered  to  have  almost  infinite  viscosity. 

I  preaume  ordinary  matter  may  be  sobjeot  to 
hree  clamea  ot  vibrations— molar,  molecular,  and 
itheriat.  The  ether  1  consider  to  be  aa  diatinctly 
-oaterial  as  a  mass  of  iron,  but  with,  ot  coune, 
very  different  properties.  The  other,  whether  for 
light  or  electro -magnetic  disturbanoea,  ia  but  a 
king  hypothaeis,  but  tha  aame  may  be  said  ot 


'Olb.  per  square  inch  :  these  oogbt  to  be  as  much 
IS  we  shall  want,  and,  if  so,  they  will  lie  very 
nug,  and  be  a  saving  of  between  20  and  30  per 
ont.,  and  that  is  a  consideration.  They  are  built 
cylinders,  steel  tubes,  same  aa  the  others.  This 
'  a  the  outside  elliptic,  as  shown  at  Fig.  2.  Aa 
thots  have  been  explaiued,  T  think  this  will 

no  further  uiplanation.    Now,  there  was  a 

tubular  gudgeon  ahown  upon  the  carnage  ot  frame, 
and  the  use  I  intended  this  for  was  to  put  a  l»lt 
through  the  lot  with  two  diagonal  stays.  Crou- 
sectiou  or  n ,  ^i  in  aeotion,  wilh  bosses  on,  ami 
bearingsto  grip  the  main  axle.  This  is  to  keen  the 
engines  from  causing  the  machine  lo  roll,  the  which, 
I  think,  it  will  have  a  tendency  to  do.  There  ia 
not  the  least  doubt  but  what  a  couple  or  three 
pounds  weight  iu  that  shape  will  do  a  great  deal 
towards  keeping  all  thing" 


Jack  of  All  Trades. 


■ectly 


indle  valva  in  the  shape  ot  a  wiro  tapereil 
ka  loDgli^ieTSst  with  a  screw  ou  the  top  eud, 
jAjoclc-juit.  Sew  Sot  ih»aiet;±.  Fig.  1.  Fioai 


ETHEB. 

[SirOT-l— I  AK  with  Mr,  Brown 
that  those  who  object  to  an  exc 

boiuui  Utarsb/  to  pro  aaothar ; ' 


I  am  unable  lo  sav  whether  (ha  sun  be  a  magnet 
or  not ;  but  1  sbouid  thiuk  it  probable  on  a  priori 
grounds  that  all  kinds  o{  electric  action  would  be 
prevalent,  and  considering  tho  dose  analog;  between 
currents  ot  certain  form  and  magnats,  it  would  not 
at  all  surprise  me  if  the  sun  were  to  act  magnetically. 

An  bypotbesis  which  daily  appoara  to  gain  ground 
is  thatthephenomeuaol  comets^  tails  are  due  to  tho 
mutual  electric  action  ot  tha  sun  and  the  material 
ot  the  comet.  This  would  be  an  u  posteriori  verifi- 
cation of  the  electric  condition  ot  the  sun.  I  am 
not  aware,  however,  that  those  dreadful  people  the 
"  mathematicians"  ("  Sigma'a  "  b^lanoircn)  profen 
to  know  mora  about  the  magnetic  stata  of  the  sun 
than  other  people. 

"  Sigma  "  asserts  that  electric  and  magnetic  line* 
of  force  cannot  exist  in  space  conconiilautly  with 
unchanging  gravitation  '.  For  the  life  of  me  I  cannot 
aea  what  gravitaUou,  changing  or  unchanging,  has 
to  do  with  the  equipotential  surfaces  or  tho  lines  o( 
totoa  nonnal  tlureto.    In  that  portioa  oi  ipacs  ia 
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which  we  make  our  experiments  we  have  lines  of 
force  along  with  graTitation,  and  why  should  we 
not? 

I  can  only  suppose  that  this  proposition  of 
*^  Sigma  "  contains  some  recondite  meaning  which 
my  stupidity  prevents  me  from  grasping. 

« Sigma*'  complains  that  I  have  be^  txyine  to 
make  nim  ri^oulous.  He  is  remarkably  thin- 
sldnned  for  the  writer  of  letter  31729,  in  which  he 
was  throughout  trying  to  make  some  one  ridiculous. 
As  to  the  success  of  the  attempt  I  say  nothing. 
'  ^*  Sigma  "  therein  gibbets  an  extract  of  Prof. 
Heavydde's  paper,  containing  a  few  technical  terms 
as  something  supremely  ridiculous.  Isotropic  and 
Eolotropic  m  the  classification  of  media ;  scalar, 
linear,  and  yector  operator  in  quaternion  geometry ; 
magpetic  rotation  in  the  theorjr  of  light. 

ML  these  subjects,  along  with  the  ether,  are^  I 
suppose,  nonsense,  together  with  almost  the  entire 
boa^  of  the  mathematical  methods.  But  surelj 
<<  Sigma  "  must  have  heard  of  the  electro-magnetic 
rotation  of  the  plane  of  polarisation  of  light,  for  the 
first  experiments  in  that  matter  were  made  by  his 
favourite,  Faraday. 

The  question  that  *' Sigma"  asks  about 
momentum,  &c.,  is  based  upon  the  strange  idea 
that  a  body  not  subject  to  the  action  of  gravity  can- 
not have  any  momentum,  and  is  besides  absurd. 
One  might  as  well  ask  how  is  it  that  the  laws  of 
motion  are  what  they  are  and  not  something  else. 

IliflBe  are  my  last  words  upon  this  subjeciE. 

W.  0.  E. 


DBT  BATTEBIES. 

[81768.1— In  reply  to  Mr.  Henry  G.  Leitner  (letter 
31734).  it  is  evident  that  he  did  not  oarefullv  read 
my  letter,  nor  does  he  seem  to  have  read  the  former 
letters  on  the  subject,  for  had  he  done  so  he  would 
not  have  so  misrepresented  the  results  of  my  expexi- 
ments.  I  will,  however,  set  him  right  as  well  as  I 
can.  In  the  first  place,  he  tells  us  it  should  always 
be  borne  in  mind  tnat  the  Qirculation  Of  the  liqmd 
is  of  fundamental  importance.  Very  true  in  theory, 
but  in  practice  it  does  not  seem  to  affect  the  dry 
oell,  seeing  that  we  get  122  and  125  hours'  bell-ring- 
ing out  of  it.  Moreover,  I  am  of  opinion  that  the 
BMSMary  moisture  in  the  dry  oeU  does  circulate,  for 
I  do  not  believe  that  the  mere  film  in  contact  with 
the  electrodes  is  going  to  give  us  such  long  spells  of 
bell-ringing.  Convenience  of  handling  is  not  the 
milu  advantage  of  the  dry  cell.  We  have  no  evapo- 
latnon,  no  creeping,  and  cleanliness — are  these  not 
advantages  ?  1  smiled  to  read  that  dn^  cells  are 
a>nipBratively  useless  for  plating  and  jgiilmng,  when 
I  successfully  {dated  a  oouple  of  metafplates  about 
^m,  in  diameter  only  three  days  ago  with  dry  cells. 
The  nioof  of  the  pudding  is  in  the  eating.  I  do  not 
eay  tnat  they  are  the  beet  cells  for  the  purpose,  but 

1  do  say  that  they  are  very  handy  for  occasional 
work.  As  regards  the  platinum  wire  heating^  two 
cells.  Hin.  bj  2iin.,  will  make  a  short  helix  of 
*004m.  platmum  wire  sufficiently  hot  to  light  a 
spirit-l^p  or  to  fire  gunpowder. 

Now  here  comes  the  misrepresentation— the  3i 
voUs.  If  Mr.  Leitner  had  reaa  what  followed,  he 
would  have  seen  that  the  true  voltage  of  the  cell 
was  two  volts,  or  near^— not  3i  volts,  as  he  wrote 
— and  that  it  gave  wh*n  regenerated^  3^  volts ;  and  if 
he  had  read  the  previous  letters  he  would  have  seen 
that  dry  cells,  ymesiregeneratedy  have  a  higher  volt- 
age— thus,  the  .Gassner  cell  gives  about  1|  volt; 
but  when  regenerated  by  dynamo  or  battery,  gives 

2  volts,  but  only  for  a  short  time,  for  in  a  few  days 
the  extoa  voltage  will  pass  off.  no  matter  if  the  cell 
is  used  or  not,  leaving  the  cell  at  its  original  volt- 
age. My  cells  do  the  same  thing;  but  this 
«  remarkable  "  cell  that  should  have  '*  elated  and 
not  disappointed  "  me  gave,  after  being  regenerated^ 
3i  volts.  I  am  still  of  the  opimon  Uiat  the  extra 
E.M.F.  is  caused  by  the  accumulation  of  gas  at  the 
electrodes,  and  if,  as  Mr.  Leitner  says,  H  against  O 

fives  about  1  volt,  then  the  1  volt  extra  to  nw 
I  volt  would  account  for  the  2  volts  or  more.  H 
I  am  wrong  in  this  explanation,  I  shall  be  very 
pleased  if  someone  wiU  kindly  set  me  right.  After 
all^  the  extra  voltage  is  of  but  little  importance,  as 
it  is  available  only  for  a  short  time. 

A.  E.  Ball. 


PSTBBMIKATIONS     OF    THE 
8PE0J2'I0    GBAYITIES    OF  BODIES. 

[317^.]— Ths  following  apparatus  was  invented 

0^'\,^  hy  the  writer  for  the  rapid  determination  of  the 

J      ^-Bpecific  gravity  of  bodies.    It  consists  of  an  accu- 

r  rately  graduated  burette,  a,  and  a  specific  gravity 

fiask  of  special  construction,  &,  which  are  connected 

by  indiarubber  tubing  of  great  thickness  and  small 

bore,  k.    The  flask  is  fixed  by  an  elastic  band  in  a 

recess  on  the  top  of  the  stand  a,  and  the  burette  a, 

when  the  set-screw  i  is   slackened,  slides  in  the 

vertical  guides  e  and  /,  fitted  on  the  side  of  the 

stsnd. 

llie  instrument  being  partially  filled  with  water, 
the  burette  is  raised  until  the  flask  is  filled  with 
water  nearly  to  the  mark  h  upon  the  side  of  the 
tube  of  the  ground-glass  stopper,  the  BQU/^crew  i 
is  tightened,  and  the  water  is  accurately  set  t^'  ^® 


mark  h  bv  means  of  the  screwed  collar  d.  The 
hcoght  of  the  water  in  the  burette  is  then  read. 

Tne  body  is  next  carefullv  weighed  (the  stopper 
withdrawn,  and  the  burette  lowered  so  as  to  partially 
empty  the  flask  and  prevent  overflow  of  water  when 
the  body  is  placed  therein.  The  stopper  is  replaced, 
and  the  burette  raised  untQ  the  water  apj^aohes 
the  mark  h  upon  the  tube  of  the  stopper.  The  set- 
screw  ft  is  tightened,  and  the  water-level  adjusted 
by  the  screw  a,  and  the  level  of  the  water  again 
read  in  the  burette  a. 

Where  the  weight  of  the  body  is  taken  in  grains. 


u 


to 


>b 


ta 


7« 


^ 


t>t» 


the  burette  tube  must  be  graduated  into  divisions, 
each  of  which  represents  the  2d6th  part  of  a  cubic 
inch. 

With  the  metre  system  the  weight  would  be 
taken  in  grammes,  and  the  burette  tube  would  be 
divided  into  cubic  centimetres  and  decimal  division. 

Experiments.  I.  II. 

Weight  of  tne  body  in  grammes 
(W) 38-69  ..  62-51 

Readings  of  the  burette  in  cubic 
centimetres : — 

First    30-60  ..  25-30 

Second    25-30  ..  13-55 

Volume  of  the  body  in  cubic  centi- 
metres (V) 5-30  ..  11-75 

The  specific  gravities  are  (  y  j       7*301  . .    4*468 

By   the    ordinary   methoa   the 

specific  gravities  were  found 

to  be   7-330..   4-486 

Consequently  the   error  is  less 

than    -0031..    -0040 

It  will  be  seen  that  the  body  need  not  be  removed 
from  the  flask  unless  there  is  not  space  for  the 
insertion  of  the  second  or  following  samples.  Thus 
in  the  experiments  recorded  the  second  body  was 
introduced  while  the  first  sample  remained  m  the 
tube. 

If  a  suffideut  volume  of  the  mineral  be  taken, 
say  16  cubic  centimetres,  the  error  should  not 
exceed  *005,  or  |  per  cent.  The  accuracy  of  the 
results  is  enhanced  when  the  burette  is  of  small 
diameter. 

The  apparatus  can  be  used  for  the  determination 
of  the  specific  gravities  of  aU  bodies  irrespective  of 
whether  they  are  heavier  or  lighter  than  watw  and 
for  powdered  bodies. 


When  the  bodv  is  soluble  in  water  the  d 
tion  may  be  maae  in  some  fluid,  such  as 
oil,  or  mercury,  in  which  it  is  insolnUe 
product  of  the  number  by  the  specific  i 
the  fluid  used  in  the  expenments  will  be  ti 
gravity  of  the  body.  •  M.  Waltctn  ] 


TO    IKSOBIBB    A    PENTAG 

[31770.]— Thb  method  of  inscribing  a 
tend   pentagon  in  a   circle,    given   by 
("  E.M.,'*  page  209),  is  extremely  simple 
of  application ;  but  some  readers  may  be  L 
demand   a  proof   of   the   result   being 
pentagon.    I,  the^ore,  offer  the  followio 

It  is  shown,  by  EucUd  IV.  11^  that  if  r 
circle  we  inscri1>e  an  isosceles  triangle,  ha^ 
of  the  angles  at  the  base  double  of  the  th 
the  base  wfll  form  one  side  of  an  inscribed 
Now,  from  the  construction  of  this  triang 
the  Mse,  we  know  that  each  of  the  two  & 

=^     "*"     .  a,  and  from  the  geometry  of 

it  is  easy  to  prove  that —    

a  1  2r.'^AjLl^/J^ 
3  +  V5 
Multiply    numerator    and   denominator 

fraction  by  3  -  -v/5"=  ^14~-  6t/5T  Tl 
in  the  denominator  disappears,  and  we  fin* 
r 


a  B 


2'  \/lO  -2  y/5 . 


This  is   the    expression    for    the  lengti 
**  W.S.'s  **  figure.    Hence  the  given  rule 
correct  result. 
Charing.  J 

SAP   IN  TBEES. 

[31771.]— J.  A.  Beeves,  I  suppose,  istl 
in  earnest  ?  That  being  the  case,  I  si 
would  not  hesitate  to  risk  a  little  hard  cs 
pet  theory.  I  would  therefore  propose 
pieces  of  land  be  purchased — one  low- 1; 
joining  a  river,  and  liable  to  floods;  tli 
high-and-dry  piece  on  the  top  of  a  hill- 
both  be  properly  planted  with  osiers. 

I  think  that  after  an  interval  of  from 
five  years,  the  purchaser  might  be  able  t< 
fellow  men  some  valuable  information 
relative  pecuniary  advantages  of  the  two 
also  to   form   some   sound  practical,    as 
theoretical,  ideas  on  the  functions  of  roots. 

As  an  amateur  gardener  I  had  hithert 
hot,  dry  weathei,  allowed  some  of  my 
stand  in  pans  of  water.    As  this  seenu 
mistake,   I   suppose   in  future  they  wil 
more  if  water  is  totally  withheld  from  the 

St.  Ives,  Hunts,  Oct.  27. 

SUBSTAGBS    FOB   STXJDEIT 
HICBOSCOPES. 

[31772.]  — Undeb  this  heading  (31741 
Watson  and  Sons  reproduce,  if  I  mistak 
fiigure  of  the  underpui  of  the  stage  of  on 
microscopes,  which  was  published  in  the  *' 
year  or  two  ago.  They  appear  to  claim  f  ( 
origiualitv  of  design,  and  bring  it  forward 
if  it  whollv  superseded  the  necessity  for  i 
Son's  rival  production,  notwithstanding 
that  such  rival  production  is  recommend 
secretary  of  the  Quekett  Microscopical  ( 


Report  of  Proceedings  Q.M.C  ,  "  E.M.,*'  j 

Examining  Messrs.  Watson's  figure  witi 
what  experienced  eye,  I  note  that  the  si 
not  mounted  on  a  substantial  tail-pieo 
merely  connected  with  the  stage  pro] 
screw,  on  which  it  pivots  out  of  the  axis, 
position  being  rougmy  secured  by  .a  stop- 
centring  is  then  eftected  by  the  two  p 
screws  on  the  circumference  of  the  substa 
upon  a  movable  inner  ring  or  tube  in  v 
condenser  or  other  apparatus  is  applied. 

This  system  of  pivoting  the  substage 
been  in  use  on  the  Continent  for  all  < 
microscopes,  from  the  most  elaborate  do^ 
commonest  types  of  so-called  student's  inst 
It  is  a  bad  system — bad  in  the  Johnsonian 
mutton  "  sense — bad  from  every  point  of  i 

A  focussing  and  centring  substage  can  1 
too  substantially  connected  with  the  mi 
for  it  has  to  suffer  more  rough  handling 
other  part  of  the  instrument.  The  fewi 
ments  it  has  beyond  those  actually  needec 
the  better;  for  every  additional  joint 
bearing  brings  in  its  quota  of  unsteadiness 
additional  demands  on  the  observer*  s  wat 
and  patience  in  securing  exactness  of  adjui 

The  onlv  satisfactory  arrangements  of 
yet  devised  act  by  rack-and-pinion  on  a,; 
piece. 

Many  attempts  have  been  made,  both  I 
and  America,  to  devise  means  for  focuaatnj 
denser  of  a  less  expensive  character  than 
and-pinion ;  but  they  have  all  been  found 
bad  m  practice  by  those  who  were  familial 
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ald«T  model*  ol  drum  micToscopee  {miero- 
tamiiiHr)  of  Georgea  OberhiiUBar— who  WM 
r  the  first  to  apply  mechanism  to  tocus  the 
t  {»DdenHflr  of  th«  achromatic  micioscopo — 
iige  socket  was  a  fixture  boseiith  the  stage, 

condeuser  tabo  aliclitig  in  it  wiis  provided 
id-pins  OD  either  aide,  oq  wiiich  a  foiked 
glided,  the  free  end  of  the  lever  projecting 
throDgb  n  vertica]  slot  In  the  drum  biue,  so 

its  moTemeot  up  or  dowiL  the  coudeiuer 
insted  beneath  the  ohject.  Tlue  ammge- 
le  generally  combined  with  somo  primitiTO 
if  cantTui^  the  condenser  wilh  a  ecrew- 
iuch  centring  being  on  tha  '^  once  for  alt" 
t,  not  to  be  altered  duriug  the  process  of 
ion,  the  very  tnoment  wli«n  it  was  most 
:  that  it  should  be  poasitilo  to  alter  it !  In 
nstructicna  Oberh^user  applied  a  sort  of 
»  the  forked  lovet  to  secure  an  easier  didinft 

to  the  oondenset  (or  focuoaing;  but  the 
if  direct  puah  or  pull  of  the  condenaer  tabe 
be  substage  sodcet,  with  or  without  gimbal, 
aya  bod,  and  frequently  ended  in  iajiuy  to 

)t  and  others  imptoved  opon  Ohorbuuscr^s 
nmt  by  applying  under  the  stage  a  ttil- 
aTiDg  a  dOTe-tau  groove  in  which  a  slide 
;  the  substoge  was  actuated  by  a  stud-pin 
IT  projecting  laterally. 

recently,  and  particularly  in  America,  the 
B  been  omitted  by  many  opticiana.  and  the 
ipiat  has  had  to  afidr  the  fitting  up  or  down 
piece  by  small  knoba  on  either  aide.  Eren 
i  recent  students'  microscope— that  of  Swift 
,  to  which  I  have  above  referred — has  this 
^oavenient  arrangement, 
uld  be  too  tedious  to  describe  the  Tatious 
stems  that  have  been  applied  to  avoid  the 
of  the  rack-ond-pinion.  They  consist 
y  of  some  form  of  screw-aution,  and  prob- 
i  best  of  them  is  now  mode  by  a  leading 

bly  one  of  the  worst  faouaaing  arrange- 
■eently  designed  for  the  subitage  oondanser 
iroposed— if  not  invsntid— by  Mr.  E.  M. 
It  consiBta  of  a  aubalage  socket  filed  to  the 
ice  of  the  stage  ;  a  spiral  slot  is  cut  in  the 
n  which  a  atud  pin  on  the  side  of  the  con- 
^bo  moves  up  or  down  as  this  tube  is 
by  hand.  The  focal  adjustment  of  thecon- 
btained  by  this  motion  in  a  spiral  direction 
iDsatiafactorf.  I  suppose  Mr.  NeUon  Idm- 
■  recognises  its  inferiority, 
our  opticians  face  the  Inatter  by  applying 
:-and-pinion  motion  to  a  fixed  tail-piooe  for 
i'  microscopes  I  fear  we  couoot  credit  them 

DCDte  of  Etudenta.  It  would  appear  that 
makers  are  constantly  handicapped  by 
desire  to  supply  a  aaperabuiidauca  of 
in  non-esBentiola,  to  the  ueglect  of  much- 


dinner  now  aaka  the  advice  of  an  expert  as 
ucioecopical  outHt  he  should  obtain,  on  ei- 
;  bis  requirements  to  the  optician,  he  will 
ybo  met  at  oaca  with  some  auch  statemEut 
VI :—"  You  can  have  n  aubatage  with  rack- 
ion  and  centring  adjuatmcuts ;  but  these 
le  only  fitted  to  the  better  class  of  micro- 
mmmendng  at  the  price  of  ilj-"— the  ivoi 
■which  is  to  force  the  student  into  a  larger 
. 1. u..  ; nonly  known  in  busi- 


:o  mate  whi 
1 "  luhstontiol 
act  seems  to  be  that  in  Enghind  the 

of  fairl)'  good  microscopes  is  in  the  hands 
w  cptiaons    that    they    believe    they    can 

control  the  trade.  It  is  for  responsible 
I  in  medical  achoola  to  combine  and  antiio- 
y  formulate  the  'Iniilrraln  of  a  student's 
<tHd  and  supply  wili  do 


a  patriotic ;  but  I  lear  our  opticians  are 
puDst  friendly  coxincil  od  the  matter.  They 
T  be  made  to  move  in  a  popular  direction 
ley  find  such  firzns  as  Zeiss  s  eatablishing 
res — AS  they  are  uow  doing— in  Loudon. 
Bcopiata  naturally  -  ■ 
ipplianoes  they  CBL  „. . 
disposal.    They  feel    that    inferior 


oing— in 

t  the  highest  class  of 
ipplianoes  they  can  acquire  with  the  outlay 
lisposol.  They  feel  that  inferior  means 
o  mferior  results  only.  The  demand  for 
jtoved  instruments— npochroraatic  object- 
npeEsating  eyepieces,  projection  eyepieces, 


vetties   by 
y  limited, 


iais.     The    supi 

:hiu  so  tardy, 
of  any  importance,  ao  wo  have  to  rely 
on  Zeiss,  ot  Jena.  That  great  firm,  em- 
■eme  (our  hundred  people,  haa  now  estah- 
ro  representative  houses  in  tendon,  and  it 
our  opticianB  to  look  to  their  hiurels,  for 
petition    nnnmsas    to    be  Iha 


d  during   t 


B  generatioii.    Mon- 


be  limited  to  the 

S reduction  of  microscopical  apparatus :  the  firm  of 
eies  has  now  brought  out  a  series  of  new  photo- 
graphic lenses  which  will,  no  doubt,  demand  and 

fphL -„-_.. 

Uicroacaplat. 

[31773.]— Iw  submiltiDg  the  student's  microscope, 
made  by  Mrssrs.  Swift,  at  the  last  meeting  of  the 
Uuekett  Microscopical  Club,  I  eiprenly  diaelaimed 
any  idea  ot  novelty  in  the  ports  of  the  instrument. 
My  sole  intent  woa  to  show  how  easily  some  better 
form  of  centring  fitting  could  be  Bpphed  in  place  of 
the  moke-ahift  nnderstage  tube,  which  is.  paef 
Messrs.  Watson,  after  all,  the  only  thing  provided 
in  the  vast  majority  ot  studenta'  instrumental.  These 
gentlemen  state  that  the  form  adopted  by  them  in 
their  Edinburgh  model  was  deeigned  bv  Br. 
Ellington  about  2\  years  ago  ;  but  Messrs.  Crouch 
have,  for  a  mudi  longer  period,  made  a  very 
similar  form,  and  so  has  Ileichert  of  Vienna.  The 
great  drawback,  inmy  opinion,  to  this  arrangement 
IS  that  it  is  in  the  way  when  turned  aside;  and, 
moreover,  I  do  not  thiiilL  it  can  bo  contended  that  a 
aubatage  supported  by,  and  swinging  on  ^  single 
screw,  is  as  steady  and  free  from  tremin'  aa  one 
with  long  bearings  moving  in  a  dove-tailed  guide. 
Mr.  Nelson,  whose  criticism  iu  theso  matters  is 
always  desecviug  of  great  respect,  drew  attention  to 
the  absencBof  a  rock-and- pinion  fouusaing  adjust- 
ment in  Meaara.  Swift's  iostrumeot,  but  one  is  very 
easily  fitted  if  required,  and  for  the  class  of  work 


T^aS'l 


lubitage  tulie,  and  the  snbstitntioa  of  i 
scientific  arrangement,  by  whomsoever  it 
designed.  Qeorfre  O.  Ki 


[31774.]  -Tub  akotch  wh 
not  in  any  way   "  mislea 

■'  E.  T.  B.>'  in  letter  31747.  The  diagram  ho  giv( 
simply  makes  another  shape  or  eiie  of  tuba— that 
all.  The  principle  is  aiactly  the  same,  aud  thi 
are  many  different  arrangem en ta  forc&rryiugit  oi 
several  ot  which  are,  I  thiuk,  illustrateff  in  t 
BpeciScatiun  of  the  patent.  9.  B. 


h  appeared  on  p.  163  is 

"&     "  suggested  by 

Tho  diagrai    ' 

oftul 


A  BAILWAT-BNGINfi  PBOBLEU. 

"3i7:S.]-"A  RiiLWiT   Mi>-"   (letter  31745), 


n  of  Mechanical  Engineers,  and 


t  know,     i  fee 
s  I  did  when  I  beard  it  delivered— namely,  that  i 


would  be  useless  to 
I  wiUtakafii 


0  point  out  the  errors,  as 

lint,  the  valve - 
gear  and  four  Qocentrics.  Mr.  'I'omlinson  sa^ ■ : 
'^  All  engines  up  to  IB40  had  only  two  eccentrics, 
which  nacesaitalMl  hand-workiDir  at  startinK." 

Let  US  see.  Why.  in  I8.i4  aS  the  new  engines 
put  on  the  Liverpool  and  Manchester  by  Stephen- 
son, Hawthorn,  Haigh- Foundry,  Tayleui,  and 
Forrester  bad/uiir  eccentrics  and  gab-ended  rods. 

The  Sunbeain  of  the  Stockton  and  Darlington, 
\&Ti,  which  illustrated  the  addreaa,  had  Hawthorn's 
gaba  and  four-eccentric  motion :  and  no  engine 
was  ever  built  otter  163G  with  single  eccentrics. 

In  the  addrajs  it  was  said  that  the  "Swift" 
engine  was  made  by  Kitching.  Well,  air,  it  was 
not ;  it  was  one  of  Hawthorn's.  Passing  over  a 
number  of  errors,  one  comes  neit  to  the  words, 
"  Jenny  Sharp.'' 

Welt,  there  were  no  such  engines.  There  were 
the  Sharp,  lioberts,  and  Co. 'a  enginea,  and  there 
was  the  engine  of  E.  B.  WilaOD  and  Co.,  colled 
"  Jenny  Lind."  Wilson  and  Sharp  were  two  dis- 
tinct firms,  and  built  two  distinct  forms  of  engine, 

Mr.  Tomtiuson  told  the  Institution  that  the  grand 
Sft.  Hin.  wheels  of  tho  fine  old  Cornwall  on  tho 
North-Westam  ore  odIjf  Sft.  It  i,^  too  bad  to 
undor^tate  the  largest  pair  of  wheels  in  this  king- 


s,  I  wiUcc 


Take  the  Lord  of  the  Isles  first.  That  engine 
was  not  made  in  1S4G,  but  was  turned,  brand  new, 
out  of  Swindon  shops  tor  the  Great  IS.il  Exhibi- 
tion, and  she  never  worked  a  mile  till  otter  that 

■  The  Midland  engine  (US  was  turned  out  by  Dubbs 
andCo.,of  Glasgow,newinl««S,  not  1867.  That 
some  firm  turned  out  7S1  tank-engine  in  1S7CI,  not 

isra. 

It  ia  perhaps  hardly  necenary  to  say  Mr.  Tom- 
linson  is  very  wrong  about  the  Sft.  2in.  Caledonian 
engine.  If  it  was  not  built  till  18(i3,  how  did  it 
happen  to  be  in  the  Eihibitiou  of.  1862  'i  The 
engine  ma  built  1S61.    Great  Northern  No.  776 


was  made  at  Doncastcr  Works  1SS7,  not  iu  IB70  (a 
diiTiirence  of  ohIii  17  yearsl.  The  Midland  1738 
class  was  designed  and  brouaht  out  at  Derby,  1335. 
I  won't  tiro  your  reodaraoy  going  any  further; 
I  hove  given  plenty  to  abow  what  the  recent  address 
by  the  President  ot  the  Institution  is  made  of. 

Hem.  Inst  .M.K 

BITI^    FOB    EI.BOTBIC.BBLL   WIBIHO. 

[31770.1-1  ix  afraid  Mr.  Maycock  am  hardly 
call  the  ride  ho  mentions  new,  seeing  that  it  is  tli» 
generali  practice  with  electric-bell  tittora.  It  was 
about  one  ot  the  first  things  I  learnt  in  regard  to 
wiring,  ond  I  advise  its  adoption  on  page  2  ol 
"  Practical  Eleotrio-Bell  Fitting." 

The  colours  I  employ  are  red  for  main  push  wiro 
and  white  for  the  remainder.  It  is  very  rurelj 
another  colour  ia  required  for  the  other  pole  ot  tlia 
battery,  ns  the  wire  from  terminal  ot  the  bell  tolhia 
pole  ia  never  very  long.  If  I  wish  tobeable  to  identify 
any  special  indicator  wire,  I  use  another  colour  and 
make  a  note  of  it.  Were  this  not  the  case  it  would 
be  well-nigh  impossible  to  repair  faults  in  largft 
huildinga,  where  Ihora  are  often  OS  many  as 
lOD  wires  in  one  casing.  In  electric  light  wiring, 
also,  soma  contractors  use  two  c(iloured  wires — b 
black  and  a  brown,  F.  O.  AUsop. 

IGu,  Queen  Victoria- street,  E.G. 

■VTOr.    D'AMOUB. 

[31777.]— To  "E.P."  (letter  31754)  I  reply:— 
I.  We  hear  little  of  this  inatrumout  because  it  ia 
ol)Bolete  ;  as  ore  also  other  viols  —  the  viola  bas- 
tardo  oniito,  the  viola  da  faroccia  or  tenor,  and  tha 
viola  da  gamba  or  baas.  Tho  double  bass  alon* 
retains  viol,  as  distinguished  from  violin,  form. 

2.  Violina  are  preferred  to  viols,  aa  btong  an  im.- 
provement  both  in  form  and  generally  in  rosourca. 
Apparently  shifts  were  little,  if  at  all,  used  with 
viola.  The  extension  of  composa  attained  on  tha 
violin  by  the  use  of  shifts  could  only  be  approached 
on  the  viol  by  mullipljing  the  strin^i.  Hence  * 
thick  and  cumbrous  neck,  increased  trouble  ia 
uce  from  breakage.  Thft 
produces  special  effects  ol 


Th. 


,  ,  on  tlia  1 

'A.  In  making  a  viol  d'amour— that  is,  a  copj^  ol 
tbe  orieinol  instmmeut — the  proportions  aud  thick- 
ness of  wood  can  only  he  aotisfactorily  determined 
by  a  close  study  of  a  good  model.  Not  only  Bi£o,but 
increased  presaure,  due  to  the  greater  number  of 
strings,  have  to  be  considered.  If  tbe  instrument 
come  a^ain  into  general  use,  I  imagine  it  would  lift 
modermsed,  and  made  upon  the  lines  ot  the  violin, 

pressure.    The  flat   back  ia  simply  a  remnant  ot 
antiquity. 

4.  1  cannot  give  the  gauge  ot  either  the  principal 
atringa  or  the  resonators.  The  former  would  rango 
from  about  tenor  C  to  violin  A  ;  the  latter  ore  vary 


address  I  hove  gi 


Z.  P."  with 


...       told  he 

IS  very  obliging  ond  courteous. 

fi.  Tuning:  Tth  string,  D  (third  line  bass  clef] ; 
6th  string,  one  third  higher  <P  sharp) :  6th,  one 
third  higher  (A)  ;  4th,  one  fourth  higher  (D) ;  3rd, 
2nd,  and  1st,  F  sharp,  A,  and  D  respectively.  I 
believe  there  is  also  a  minor  mode,  in  which  the  F 
ia  made  natural. 

Aa  to  measurements,  I  muct  remind   "E.P." 
that  mine  were  oulyapproiimsto.   Tbe  instrument* 
seem  to  vary,  though  not,  I  think,  very  widely. 
O.  J.  Taliourdin. 


ire  in  vogue 
Europe.    In 

Belgium,  to  get  pure  sine  from  llie  oiide,  the  lattw 
is  miied  with  coal  and  heated  in  o  retort,  the 
zinc  volatilising,  and  coming  out  ot  the  month 
of  the  retort  as  a  vapour  ;  cadmium  is  always 
with     the     zinc,     and     cadmium    vsponr 


as  soon  as  the  zinc  vapour  begins  t 
oB :  an  iron  cap  is  now  placed  over  the  mouth  ol 
the  retort,  through  which  the  vapour  passes,  and  is 
condensed  into  a  fine  dust,  and  gradually  the  cap 
becomes  hot  and  melts  Uie  duat  into  liquid  ziuo, 
which  runs  into  moulds,  and  ia  cast  into  blocks. 
The  Silesian  process  diiters  from  the  foregoing  only 
in  the  retort,  tbe  mixture  of  ore  and  coal  being  pat 
in  and  beoted,  and  tbe  vapour  passing  out  through 
a  tube  bent  at  right  angles  to  t)ie  retort  ;  the  tuba 
is  kept  cool,  but  not  oool  enough  to  condense  the 
vapour  Into  solid  >iinc,  as,  if  this  should  happen,  the 
pipe  would  become  clogged  and  tha  retort  burst.  In 
the  English  proceos,  the  retort  consists  of  a  tightly- 
covered  cmdble,   thrnuf^h   the  twttom   oi  which 


itoppod  with  o  wooden 
plug,  ani  the  mixture  of  ore  and  coal  put  into  the 
crucible  and  heated,  and.  aa  the  mixture  growa 
hotter  tha  plug  is  converted  into  charcoal,  allowing 
only  Iha  zinc  vspont  to  pasa  throngh  it. 


ENOLHH  MECHiNlO  AHD  WOHU)  01  BOIBNOB:  No.  Iaa7. 


REPLIES  TO  QUEEIES. 


», 


/•  M«r  wutDfri,  OtfrapandnCi  an  rupui- 
rtquattd  to  mmtum,  in  tacA  itutiuta,  tit*  till* 
»—  tif  (A,  pury  atttd. 


[T2158.]-Eleotrtc  BeU  and  Battery —I  "liare 
Bis  obtuaaaeas  at  Mr.  F.  C.  Allsop,  io  being  unable 
to  na  any  ttaaoa  iu  thi  rule  promulgated  by  Hx. 
Wmlkar  Uoaeley  for  connectiiiK  the  cirbon  of  lui 
slsetaric-bell  btttec?  to  tbo  wiro  leading  to  the  push 
in  tu  elMtiic-bell  ij'itflni.  I  do  not  deny  that  there 
BUT  be  eood  reuoui,  for  I  amBlwajsopen  tolnani, 
and  Mr.  MoMle;  may  have  liiscovared  something 
that  hu  been  mieud  by  others  :  but  I  eootend  that 

'      '■     '  ■■  r  on  p.  106h«uij8,  "The  wire 


'  oopper    (corboD  o 


Utacbed 

polo)  ii  cooBtontly  eipoBeu  to  elactrol^tio  . 
through  any  dampnena  with  n-bich  it  is  partially  or 
Wholly  tanouuded. "  I  cannot  undentund  bow  an 
inrolsted  wire  cau  be  aipoaed  to  elBBtrolvtio  action 
in  tbaiituatioDB  occupied  by  electric -boll  wiiea.  If 
it  wete  potable  for  a  leakage  to  occur  from  the 
poaiti™  wire  aerosa  to  tlie  nesativa  wire  running 
l)arallcl  to  it,  then  thsre  would  be  a  possible  elea- 
tialytic  action  going  on  (if  surrounded  by  a  moist 
Buvelope)  between  tham  as  long  as  the  leakage  con- 
tinusd.  But  in  elaclric-bell  instollationa  the  wires 
Kre  insulated  from  eocb  other,  and  are  placed,  or 
should  be,  at  acme  distance  apart.  How,  then,  can 
there  be  etectrol^-tio  action  between  themV  It  the 
wires  are  badly  meulated.  or  cuelejaiy  laid,  then  ia 
damp  riluatlouB  there  will  be  a  leakage  across,  »ud 
this,  rather  than  the  relative  poaitiouaot  the  battery 
fdementa  to  the  punhea,  will  Bccount  foe  extra  wear 
and  tear  of  ali  the  iuataUatioDs.  This  is  from  my 
Iioint  of  view ;  but,  as  my  experience  in  such  matters 
is  cymaideralily  less  tliaii  that  of  Mr.  Moseley  and 
Hi.  Edwards,  I  aholl  be  glad  it  they  can  con  abow 
more  clearly  than  the;  have  dune  yet  a  good  reason 
for  Hi.  Moseley'a  rule,  Mr.  Mii^eley  boa  assumed 
the  eiisleQCH  of  aleetrolylic  action  on  the  wire  lead- 
ing from  the  positive  pole  of  the  battery.  How  does 
be  prove  this  V  The  corrfaion  observed  (if  there  ia 
any)  may  be  due  to  bad  woikniauship,  either  in 
laying  or  in  insulating  the  wires.  If  there  is  suffl- 
doit  leakage  to  cause  electrolytic  action,  eviilenca 
of  it  ahoold  be  shown  when  testing  the  line  for  in- 
eulatioa  with  a  good  detector  galvanometer. 

G.  E.  BoKirar. 
[7a38i.]-Ceraont  KUn.— "  Jack  of  All  Trades  '• 
isin  error  when  ha  aays  that  Sre-baia  ore  out  of  the 

JuestioQ  for  cement  kdna.  I  have  been  in  a  factoiy 
ir  yean,  and  have  eeen  many  other  factories, 
and  have  always  seen  fire -bora  uaed.  In  our 
factory  we  frequently  uie  up  our  old  and  oae- 
Lass  raila  for  tins  purpose  ;  but  the  beat  fire-bars  are 
rough  castings  of  inferior  metal  with  a  hols  right 
through  the  Fcutre.  The  heut  required  for  Port- 
land cement  burning  is  most  inteuse.  and  the  old 
rails  Boon  dwiuille  away.  Good  clinker  should  be 
of  a  dork  greenish -bUck  colour,  houeftxnubed,  and 
to  produce,  when  ground  flue  enough  to  leave  not 
mote  than  10  per  cent,  reeidue  on  a  sieve  of 
2,500  meabca  per  t<iuaie  inch,  a  cement  to  weigh  ou 
anaTeraga  IlUlh.  per  striked  bushel  (1I6-I2UIU.) 

[72311.]— DrlTfasIIechaiilaiDforTrlcToles. 
— I  oonuut  aea  that  tnerc  is  any  advantage  in 
"Cycloid'a"  achomo,  ao  for  aa  it  baa  been 
deacribed.  Aa  he  aays  there  ia  "  nothing  for  dust 
ta  tie  on  or  stick  to,  '  we  most  take  his  word  for 
that;  but  when  you  think  of  it,  a  chain  ia  exactly 
the  some  (mechanically  apealdcj;]  aa  hia"  double 
rack  "  with  the  advantage  that  the  chain  is  flexible, 
•ud  applies  the  "  power  "  quite  as  direct. 

Nci.  Don. 

{72369.]— Beiln  OU.— This  querist  evidentlj 
tneona  rosin  oil.  or  balaam  of  tuipeutine.  It  may 
be  rendered  oearl;  scentless  (or  at  Least  have  stroug 
odoun  removed)' by  agitating  it  with  a  diluttxl 
aolution  o[  sulphuric  acid  oud  afterwards  rectifying 
iClrom  a  strong  er  saturated  solution  of  lime- water; 
but  I  do  not  thmk  it  possible  to  remove  the  odour 
entiialy,  especially  wtiat  ia  left  after  the  turpentine 
hu  been  taken.  A.  C. 

[72167,]— PelroleuinBnrnor8.-"PorfeatCom- 
bustion  "  means,  I  auppose,  what  ia  known  aa  a 
parofiin-oil  lamp,  or  a  kerosene  lamp.     When   he 

fetsonatogiveJI   candlei  with  only  an  inch  wick 
hope  he  will  let  u>  know,  becunae  Iihould  like  to 
have  such  a  lamp.     There  is  ao  much  competition 
rade  that  the  best  that  can  be  done  ia 
I  have  a  little  stove  with  a  Sin.  wick. 
_  doubt  whether  that  gives  much  more  than  40 
condlee.  XuM,  Don. 

[72170.]— Ornamentdl  Ironwork.— Sorry  I 
overlooked  thia  query  ;  but  it  is  immaterial,  for  it  ia 
impossible  to  insuucc  any  one  iu  doing  ornamental 
ironwork  except  with  the  liammer  and  anvil  iu 
front.  It  ia  the  sheet-iron  repousac  work  Chat  I 
mean,  and  it  ia  the  work  that  requires  the  art  and 
■kill  of  the  jirootisad  blackamith.  "G.  B."  doe* 
not  give  any  udication  of  whera  he  lives ;  ^f  jf  it 


/easily 
»ndl 


a  uear  Birmingham  ho  ought  to  have  little  diiflcnity 
u  getting  leaaona ;  but,  of  couree,  he  knowa  that 
ither  tuola  beaides  the  hammer  ore  reqnirod. 

T.  M. 


by  meansof  a  jet  of  air,  or  that  oUier  which  puisles 
many— iu  which  it  ia  found  impossible  to  blow  a 
card  off  a  pipe  having  a  small  oriQce  by  means  of 
Che  breath.  Siuo.i. 

[7250-).]— Balancing  and  TrninB-  Xlmery 
Wheels. — If  the  emery  wheel  ia  truly  placed  on 
the  shaft  or  axle,  it  can  be  balanced  by  the  aid  of 
the  diamond  cutter,  provided  the  wheel  is  itself 
humogeiieous  and  equally  thick  throughout,  or  at 
least  at  the  eiroumference.  The  diamond  Khould  be 
uaed  only  for  finishing- a  cutter  of  hard  cast  iron 
being  employed  flrat  of  all.  I  suppose  by  "dia- 
mond" caibonado  is  meant.  Set  it  iu  plaster  of 
Paria.  and  bold  that  in  some  elastic  beancg,  aach 
as  cork  or  rubber  tightly  pinched  up.       L.  T.  P. 


[TJ.'iSa.l— Aaaayln^  White  Uetal.— Up  to  the 
resent  I  have  only  hod  one  short  reply  to  myquea- 
ion  ou  aasayine  while  metal.  I  thank  "  Sm." 
_  ]r  hia  reply.  Will  he  kindly  give  me  details  of  the 
humid  method  he  recommends  y  I  am  limited  to 
amoU  aami)les  of  the  material — say  about  Idwt. 
each— and  there  ia  a  very  thin  eoat  of  ailver  on  the 
metal.  By  Che  cupcllatioa  proeesa  I  get  a  bead 
weighing  only  '20  grain,  and  this  gets  enveloped  in 
the  sc^  residua  resembling  iron  scale.  Will 
"  Sm.,"  or  aomti  practical  aseajer.  tell  me  how  to 
dcteimiue  the  identity  of  tbia  scale  1'  Troo. 

f  72570.1-00,.- Aspirate  the  air  throngh  potash 
biAbe,  or  U-tubea  conlsining  KOU.  The  increase 
of  Height  gives  COi.  OI  csurse,  the  air  must  be 
dried  by  II^U,  ondCaCli  before  entering  the  tubes 
to  be  weighed.  Sii. 

[72573.]— Electrio  lilght  for  Dark  Boom.— 
J!s  reply  Ijy  F.  G.  Wiliatt,  p.  151.  I  think  most 
phi-log  rsphers  who  keep  Ihemaelvea  well  read  up  to 
the  times  will  agree  that  the  idea  that  aemi-dark- 
ness  ia  required  for  working  dry  plates  is  now  ex- 
ploded. We  are  now  told  that  wo  may  have  plenty 
of  light  if  of  the  right  kind— nor  need  it  be  r«l  or 


orange  paper.     With  a  strong  paiadln. 

above  light  I  work  Ilford  Special  Rapidity  plates 

without  fog.    There  is  nothing  limpler  thou  to  cover 


)  lamp)  of  "golden  fabric."  and  pb 

"--ilof  pnotographio  oraugf 

1  the  himp  in  the  tol 


ito graphic  orange  paper, 

himp  in  the  form  of  a 

hole  to  lamp-holder  or  higher 


it  ia  mipossible  to  beat  the  plsjer  having  first  move. 
It  is  only  because  one  of  the  players  uiakea  a  mis- 
remarks  apply  to  chess ;  but  that  is  a  lung  way  iu 
front  of  draugbts,  chequers,  or  whatever  it  is 
called ;  but  even  chesa  ia  a  time-absorbiug  game 
of  little  value  as  on  educational  device. 

D.  Ouinll. 
[72531.] — Fountain. — "  CabJem^ne's  "  reply  to 
the  query  of"  E.  P.J."  is  very  misleading,  and  I  am 
not  surprised  at  the  latter  rniuesting  an  explanation 
of  the  use  of  the  lower  reservoir,  &c.  "  Caldemoue" 
infers  that  water  running  through  tube  1  into  the 

to  the  upper,  would  cause  it  to  play.  Nothing  o( 
tbe  sort.  In  that  cose  tbo  water  would  only  find  its 
level  with  that  in  the  bowl,  Ilia  principle  of  cun- 
atruction  is  correct :  but  the  theory  is  misstated. 
The  upper  cbnmbar  is  charged  with  water,  whiah, 
after  llJIiug,  ia  rendered  air-tight  by  means  of  a 
screw-stopper.  Tbe  water  iu  the  bowl  tlows  down 
tube  1  into  the  lower  reaervoir,  which  cimtaiua  air 
only.  The  lower  chamber,  being  air-tight,  with 
--     — ieplioa,  cannot,  posaibly,  hold  '-■'- ' 


,er.    The  only  exit  (or  the 
f  hich  lends  into  the  upper 
of  water,  the  same  principle  applies 
lower,  ^nd  the  air,  in  trying  to  dud  an  e 


a  of  tub 


Thiabi 


^uGeld. 


B.  Baa 


[72UI'A]— !■.  and  S.W,  Tank  Bnitinea.— 
We  have  got  a  little  mixed  up  wiCh  these  engines ; 
but,  thauki  to  "  North  Western,"  I  tbiuk  I  can  put 
it  right.     I    find,   by  referring    to    the    buildor'a 

now  numbered  69  and  60.  The  builders'  numbers 
run  consticutively,  2,GD1  to  2,609,  on  the  following 
engiau-SS  to  GO,  82,  101, 106, 107, 12-i,  and  I2ii ; 


and,  according  to  "North  Wealora,"  No.  1J9  is 
2<ilO,  nuking  10  engmea  of  this  batch.  Ia  it  not 
poiaible  that  there  are  two  more,  as  10  isnlbasn 
oaasuol  number,  the  companies  generally  maUne 
them  by  the  half,  three-quarter,  or  whole  douna? 
I  should  be  glad  of  information  respecting  ttaii; 
perhaps  C.  F.  D.  Morahall  could  oblige. 
Brixton.  LowjaOTiTK, 

[72C"il.]— Orookoa'a  Tubea.— I  have  fonnd,  ii 
my  private  atudtea,  that  a  coil  giving  ■  Bin.  apufc 
is  about  the  amatleat  instrument  which  can  be  nasi 
for  ordinart  vacua  work  with  any  doKTMofMlis- 
faction,  and  some  of  Crookoa'a  effects  rally  leqnin 
a  loiieter  apark  than  this.  A  good  modani  div- 
wDund  coil,  yielding  fr?ely  Sin.  or  tOin.  uf  ees- 
tinuous  diachargo  in  air,  will  meet  oil  a 
experimenter' a  requirements;  but  it  is 
whether  the  delicate  delaila  of  an  effect  Iih 
Crookea'a  "  luminoua  cross"  could  be  made  viajbta 
to  l.'iO  peraoua  at  once  by  meaaa  of  anch  appantn. 
A  great  deal  will,  of  couree,  depend  upon  Iti 
shape  ot  the  lecture-room  and  the  dispodtiaa  of  tba 
audience.  The  "paddle-wheel"  (molecnlar  tat- 
poot)  experiment  can  be  ahown  in  tha  alactak 
lantern.  "  R.  H."  might  obtain  photoraphk 
diagrams  of  the  principal  experiments,  and  pn- 
joctone  of  them  upon  the  scene  aide  brsidawiA 
the  nctual  ilemonatration  ot  the  effect  tllnstralrf. 
The  lantern  diagram  would  tistuiaUy  help  (anl 
pacify]  the  more  distant  spectators.  Bothela^a- 
tiiiBtim  iui(<  Blectm.nnlics  are  Copiously  expoondsl 
"Physical  Treatiiao 


aveiua 

doubtfol 


'  R.  M.' '  address  a  few  courteous  words  of  inqdiv 

0  one  of  our  leading  popular  science  lactumn? 

ludi  an  application,  properly  made,  ia  nevtf  willi- 

lUC  results ;  and  if  a  diatinct  question  ia  put  it  k 

ertain  to  be  well  answered. 

UaNEar  Bavoh,  A.M.I.E.E. 

[72087.1— 8crBW-0nttInB.—l    have    overcoBi 

the  dimculty  in  my  cjus  aa  followa  :— First  of  oD,  I 

procured  a  set  of  amalt  change- wheela.    At  the  lad 

'  "  a  mandrel  ia  mounted  a  couutcr  shaft,  agau- 

I  ou  which  engages  with  auuther  fostensilto 

the  bock  of  coue  pidley.     This  shaft  slide*  in  and 

uf  goar  the  earns  as  usual  back-gear  shaft  (or 

le  ia  not  baok-gesred),  and  overhangs  bejoJ 

tad  pin.      The    two    screws    which    bolt  the 

standard  to  the  bed  have  beun  replaced  by  loogft 
ones,  aoBB  to  permanently  attach  a  casting  whinfa 
projects  in  front  of  the  lathe  and  carries  an 
ordmory  quadrant  plate  and  a  length  of  patent 
rolled  shafting,  which  is  taken  along  the  front  oC 
the  bed  just  the  same  aa  a  leu  ding-screw,  only  tnt 
so  close  to  the  bed.  The  nccoasary  change-whee* 
are  mounted  on  this  ahttft-the  small  coiinter-shsft 
— and  the  two  piniona  on  tbe  quod  rant -plats.  Alt 
this  is  easy  enough.  The  next  step  is  to  coaoKt- 
thia  long  shaft  with  the  slide-rest  screw.  Thii  ii 
dona  with  three  whsela  nn  a  toggle- joint.  Onenl 
of  the  toggle  embraces  tha  abafi  and  takes  a  Idn^ 
hearing,  the  shaft  turning  in  it  freely.  The  oUur 
end  of  the  toggle  slides  over  the  projecting  emlot 
the  ahde- rest  screw.  One  gear  wheel  ianowpiacad 
on  the  slide-rest  screw  in  place  of  the  usBol  bsndU, 
another  wheel  on  the  pin  which  joi 
toggle,  and  the  laaC  wheel  ou  1 
three  meshing.  By  thia  arrange! 
always  bo  iu  gear  with  the  «re» 
much  the  transverse  slide  ia  movsu.  xi  la  uufuiua 
that  two  piniona  muat  be  used  on  the  quadiaot, 
otherwise  left-handed  screws  would  be  piudaod. 
■fhere  is  an  orraugeraeut,  which  will  no  donbt  m- 
geat  itself,  by  which  the  slide-rest  sorow  c»n  •• 
Uirown  in  and  out  of  gear  inatautly.  and  whidiilM 
overcomes  the  difficulty  which  would  othatwias  ti 
experieucetl  in  moving  the  tool  independently— •> 
easy  in  screw -cutting  lathes,  but  not  ao  inthiscasa 
as  we  have  only  one  traversing  movemenL  itl 
have  not  been  able  to  make  thia  description  voT 
clear,  I  shall  be  happy  to  sliow  the  Utile  any  m|^ 
after  six  o'clock.  F.  Sniscs. 

■  m.  High-street,  Putney,  S.W. 
[72637.1— Sorew-Cnttln^.— I  have  juitfini*** 
some  gear  for  my  own  Utha  (3lin.  centre),  iriM 
answers  well  for  outside  and  insfde  threads.  If  flM 
querist  cores  to  advertise  hii  wldrees,  I  srill  wiilalo 
him,  or  I  will  send  sketches  oud  desoriptinB  (M 
pablicatiou.  A.  J.  Dew. 

i7-2Gn9.]—Indicntlng.— Since  writing  on  sloB 
I  regret  to  find  I  hive  made  a  miasUtemnl  asBi 
the  performanoe  of  the  engine  cited  by  "Yob>< 
Eugmeman."  The  atatarueut  would  have  be» 
correct  had  the  cjlindera  been  independent  ot  mA 
other;  but  obviously  tbe  aCeam  iu  tiu«  oasedMI 
doubleduty  in  passing  through  the  paitot  eylia- 
ders.  Therefore,  the  total  I.H.P.  must  be  tabn 
out  of  the  quantity  of  steam  originollj  supplied  W 
h.p.  cylinder,  or  -".^^iy^-  ,  15'Klb.  per  LHJ. 
Much  nearer  the  mark,  and  a  good  perfonnana: 
but,  of  c<urae,  when  the  clearoDce  comes  to  bt 
added,  the  amount  of  steam  required  pot  I.H.F. 
irill  be  correspondingly  increased. 
Liwfwl.  W.  a. 


one  shaft,  an 
the  shaft  nU 
]  matter  bo* 
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7.1— S.W.B.    Tank    Bnrlnes.— I    und 

ol  185  Aleiandra :— CylindBn,  17iQ.  bj 
rinng- wheels,  ift.  9ia, ;  bOKia-iiheels,  3ft. ; 
3Sft.  There  aia  about  10. of  them  out- 
■  to  186.  No.  188  wu  only  ont  for  trial  a 
IFO  two,  and  187  kbout  a  Fortniglit  ago.  I 
mowTiowmaQj  more  there  will  he  ;  but  I 
iimk  at  leut  anathsr  half  a  doien,  tu  tliej 
it  a  0  before  the  numbeni  of  all  Uie  old 
up  to  I9i,  from  177.  I  cannot  givefurther 
>ni.  Why  bare  they  named  ouly  one  f  I 
>e  glad  il  anyone  can  give  the  reaAon. 
>D.  LocongTiirE. 

'.]  —  Electric  Searah  I^amp.  —  Yoor 
broihea  amply  want  ahoTing  tortrard  when 
1  load  goes  on,  to  stop  the  eparking.  Isup- 
a  dynamo  is  large  enough  for  the  work  ? 


Tben  take  other  four  pieces 


free  to  him.     The  pencil  is  fastened  at  G, 

tracing  point  at  F.  Thiscopieeeiactly  same 
.t,  if  enlarging  is  required,  bore  a  raw  of 
mt  holes  along  AD,  AE,  FD,  and  PE. 
nt  the  frame  in  comeponding  holes  L  and 
is  the  tracing  point,  and  the  drawing  ia 
.  in  tbe  proportion  of  B  A  to  A  M.  To 
,  pat  the  pencil  at  H  and  tracer  at  O. 

B,Sc.,  Edin. 
. J— Indian.  Klnpworm  or  tniaher- 
Itoh.— If  "  R."  nai  call,  I  will  give  bim  a 
lintment  which  cured  me  in  AprQ  U«t, 
he  require  mora,  be  can  easily  obtain  it 
e  same  chemist  by  writing,  and  quoting 
d  date.     I   do  not  know  what  the  drugs 

three  or  four  application!  ivare  gulUcient 

J.T.B. 
weiBcroft-road,  Lovrer  Clapton. 
J— Photo-Miorosraphr— Sectloa  Out- 
ucroaeopy. — I    was  fairly  astonished  on 

reply  7271G,  by  "B.Se.''  The  machine 
T  has  never  eeea  or  heard  of  in  England  was 

by  Mr.  R.  Paekenbam  Williams  as  long 
<7e,  and  has  been  made  and  sold  by  all  the 
jptidans  ever  liDce,  under  the  name  of 
na'a  freezing  microtome."  I  do  not  wish 
racrimoniouB,  but  "B.Sc.'s"  remarki  show 
a^  the  least,  he  has  bardlr  kept  pace  vith 

histological  methods.  His  conception  ol 
«  in  parafhn  seems  to  be  that  the  tissue  is 
utiothe  well  of  the  microtome,  and  melted 
pcnred  round  it  and  left  to  set.  If  this  is 
ot  he  will  not  get  good  sections  for  photo- 
phy  or  any  other  purpose ;  but  the  real 
u  pursued  now,  is  a  totally  different  pro- 
icb,  if  it  poBseasea  any  interest  for  your 
I   siball   be  happy  to  describe.    Id  tetter. 


22704,  "  B.Sc."  sneers-and  not  for  the  first  time, 
1  thii^ — at  the  predilection  of  English  microscopiata 
fordialomi.  May  I  remind  hiru  that  it  ia  to  the 
diatom  wo  owe  nearly  all  the  modem  improvements 
in  the  optical  part  of  tbe  microacops ;  that  the 
diatom  valve  is  the  standard  b;  which  the  perfec- 
tion of  figure  and  correction  of  an  objective  are 
judged,  and  that  (his  perfection,  which  indirectty 
benefits  ever;  microscope  observer,  would  probably 
never  have  been  atrivan  after  for  the  sake  of  tbe 
physiologist  and  pathologist.  Again,  some  of  tbe 
best  Continental  microacopiats,  as  diatinct  from  those 
like  physiologists  who  use  the  microscope  as  a  mere 
accesHOiy  instrument,  however  indispensable  it  may 
be,  are  di»tomiate,  auch  as  Dr.  Van  Hsurck,  Prof. 
De  Toni,  Herr  Adolf  Schmidt,  and  many  others. 
Surely  physiology  and  pathology,  which  require  a 
spooiai  training,  are  less  likely  to  be  interosting  to 
the  majority  of  Engliah  obaerVBrs,  who  are  either 
naturalists  or  who  pursue  microscopy  as  a  recreation 
or  a  hobby.  I  would  atronglv  advuo  all  beginnora 
to  join,  it  possible,  one  of  tbe  very  numerous 
microscopica]  societies  in  London  or  tbo  provinces. 
By  seeing  the  methods  of  others  more  eiperioncod, 
and  by  freely  questioning,  tbey  will  gain  vastly  more 
than  can  be  acquired  by  reading  alone. 

A  DBKOMSTKiTOB  OF  PnTHIOLOOT, 

[72724.]— To  PtLotosraph  Poliahed  flUvsr.— 

Coat  the  bright  parts  with  a  while  vamlrii  eanly 
dissolved  in  spirits  of  wine,  and  wash  the  Tamiah 
off  in  womi  spirits  of  wine  wben  the  operation  is 
complete.    This  wilt  not  injure  the  silver. 

G.  B.  BOMWET. 

[7'272S.]— Uachanloal    Kotlon     'Waat«d.— 
Let  a  governor  raise  the  lever  or  cord. 

A.  E.  B. 


■3502,  3-)05,  3.503— which  run  thia  train 
severo   gradients   of   the   South   Devon  Bailway 
between     Exeter   and    Plymouth    (north  road). 


you  to  obtain  a  greater  speed  on  the  level  without  t, 
very  rapid  foot  action.  But,  on  the  otiier  hand, 
bills  that  you  now  ride  with  comparative  ease  would 
have  to  be  walked.  P.  J.  Qabsasd. 

[72731.]— 'Warta.—Try  strong  nitric  acid;  it 
destioyed  mine.    Don't  let  it  touch  the  skin. 

A.  E.  B. 
■[72731.]— "WBrt*.— The  nulk  of  the  weed  Spurn, 
growing  in  most  gardens,  cored  mine.    Let  it  dry 
on  them.  J.  T.  M. 

[72731.]- Warti.— I  have  tatelv  removed  vrarts 
from  the  hands  of  young  people  both  with  acetio 
acid  and  spirita  of  aalta.  In  one  case  over  a  hundred 
warts  disappeared  from  oue  hand.  It  should  be 
applied  eeveral  times  with  a  tiny  brush  or  a  wooden 
mateh.  The  warts  will  depart  in  tlie  course  ot  a 
few  weeks.  H.  H. 

[72731.]— 'Waita.— Hub  the  erown  of  each  wart 
with  caustic  soda  each  alternate  day,  and  gently 
scrape  off  the  dead  skin  before  applying  the  eaostio. 
Be  careful  not  to  touch  tbe  skin  at  the  base  ot  the 
wart  with  the  caustic  soda,  or  it  wil!  cause  a  painful 

It  wart*  are  ooming  on  his  face,  consult  a  physician, 
as  it  is  evidently  a  akin  disease  requiring  mediou 
treatment.  G.  E.  BoNHXT. 

[72732.]— Eleotrlo  UBhting.- 4  10-vo!t  6c.p. 
Ump  should  be  fully  lighted  with  current  from  a 
battery  of  sit  cells,  each  having  an  E.U.F.  of 
1-60  Tolt.  But,  as  the  internal  resistance  of  tha 
Gassner  dry  battery  riaas  rapidly  wben  tbe  current 
ia  doaed,  it  will  take  at  least  aeven  cells  connected 
in  series  to  fully  light  up  such  a  lamp.  For  this 
reason  the  Qassaer  is  unsuitable  to  the  work  ot 
electric-lighting  where  a  large  volume  of  current  ^ 


required  in  a  cuxuit  of  low  resistance,  as  when  two 
lamps  are  connected  in  parallel.  The  Osasner  is 
only  suitable  tor  intermittent  work,  as  when  a  small 
night-light  is  wanted  tor  a  foiv  minutes  at  a 
time  oocasionally  during  the  night. 

O.  E.  Bo:rHBT. 

[72736.1  —  Baroin«t«r.  —  By  Bovle's  law,  tho 
volume  of  the  air  is  dimiaithed  by  the  increase  ot 
pressure,  and  therstore  the  water  rises  to  Bll 
tbe  space  left  by  the  conpresaed  air. 

B.So.,  Edin. 

[72735.]  — Baromster.- Tbe  instrument  to  which 
my  question  reteired  is  not  set  in  action  by  the  help 
ol  the  thumb.  A  wide-mouthed  jar  is  half-filled 
with  water,  a  Florence  Sosk  is  placed  mouth 
downwards,  so  that  the  edge  ot  its  mouth  ia  just 
below  tha  mirface  of  tho  water.  Why  does  the 
water  rise  and  fall  in  the  neck  of  the  Qask  ? 

F.  W.  C. 

[72711-]- Telephonea.-It  is  difficult  to  tell 
what  is  referred  to  in  tha  paragraph  in  question, 
which  is  very  vague.  Apparently  the  last  few  lines 
refer  to  placing  wires  underground,  but  at  any 
rate  the  whole  paragraph  appears  to  have  been 


Cylinders  IS  x  26  dism.  ot  conpled  wheels  5ft., 
ieikders  3tt.  6in.  Wheel-base:  leading  to  driving 
""  3in.,  driving  to  trailing  7ft.  Sin.  Built  (tank 
nea)  at  Swmdon,  ISSb ;  3.301-3610  are  broad 
gau(;e,  3611-3520  narrow  gauge.  These  thi^e 
angines  were  converted  inte  tender  engines  in  1890  ; 
the  tenders  fomieriy  belonged  to  tha  2080  class  ot 
goods  engines.  Will  any  correspondent  kindly 
abliae  me  witb  dimensio-.is,  especially  wheel-base  of 
tbe  irt.  Gin.  single  eipresseugines  formerly  belonging 
to  the  Briitel  and  Eieter  Hallway.  They  were  very 
timilar  to  the  Q.W.It.  Iron  Duke  type  in  appear- 
ance- Oonaos. 

[72730.]— Btoyolo.— By  putting  a  larger  wheel 
in  yourcraok-aile,  yon  will  have  to  eiert  a  greater 
pressure  on  the  peoal  i  but,  it  you  put  a  smaller 
wheel  oa— that  is  to  say,  gear  it  down,  yon  will  not 
require  to  eiert  so  great  a  pressure  on  th*  pedal, 
but  the   machine  will  run  slower. 

B.So.,  Edin. 

[7-'730.]— Bicycle.— Ton  can  get  just  as  much 
power  ont  of  a  bicycle  as  yon  put  into  it,  minns 
:hat  wasted  in  friction.  No  matter  how  you 
urange  tbe  gearing  or  wheels,  tbe  only  way  to  get 
Tiore  power  out  of  the  machine  is  to  put  more  in 
by  your  own  muscular  exertion.  The  only  effect  of 
the  arrangement  you  suggest  would  be  to  enable 


an  electrician.  P.  C.  Aluop. 

[72742.]— Slaottlo  Lamp.— To  Ma.  Borross. 
— It  you  do  not  require  the  light  for  more  than 
15  minutes  at  a  time,  yon  will  find  six  cells  of 
Qassner's  battery  will  give  complete  satisfaction  it 
used  in  conjunction  with  a  battery  lamp  taking 
5'5  volts.  But  if  you  want  tha  light  for  longer 
intervals,  you  muat  uae  a  tour-celled  aingle-fluid 
chromic- acid  battery  with  lifting  airangement. 

3.  BOTTOWB. 

[72745.]— Toning  Ftaotoa.  by  I«ad. —Dissolve 
lot,  acetate  of  lead  in  half -pint  ot  water.  Dissolve 
4oz.  of  hyposulphite  of  soda  in  another  halt-pint  ot 
water.  Now  pour  tha  acetete  of  lead  solution  into 
the  bypo.  solution.  This  receipt  is  Mr.  Ivor  Poole's. 
I  tried  it.  It  certainly  tones  the  piinte ;  but,  to  ma, 
the  resulting  tone  is  anything  but  agreeable,  being 
ot  a  rosy  ^e  purple,  very  flat,  and  wanting  in 
sparkle.  S.  Boitons. 

[72746.]- Hleotpo-PlatlnK.— Have  you  added 
ammonium  carbonate  to  your  bath  f  Sn. 

[72748.]— amokeleaa  Plrinr.— Yon  had  better 
get  Reynolds's  book  on  firing.  I  think  it  has  been 
adverliied  in  the  "E.M."  I  don't  know  who  is 
tbe  publisher.  Ji.aE  or  All  Tunis. 
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the  South  of  Fi 
Ut.  further  t 
Dublin,  where 
difference  in  Ut.  is  13'.    It 


mileH,  hetwee 


_.  and  ths  a _ 

greotoc  (or  the  line  of  33°.  Whatover  nay  b«  0* 
*  luwitieg  of  the  linei  at  equal  tampaBton,  Or/ 
indicate  a  more  or  Ian  rapid  daermm  of  bari 
between  the  equator  and  the  two  poUr  sodm.  Ib 
the  North  Hflmiaphera  it  has  been  poimble  to  tati 
.pproiiiaaielj  the  rorious  iBothenns  aa  tai  hSuC 
rhich  ^vea  on  average  tomjj.of  5^;  bnt,  beyond  ttb. 


[72737.1 — G-.B.S.  IiOoomotiTes. — I  inctose  a 
rough  iketch  of  0,E.  engine  No.  if23.  Diameter  of 
Wbeala  «t.,  ojlindBrB  IB  x  'I'l.  H,  WoMicz. 

[72749.]-Eleotrotypinff.— Tou  had  bettor  oil 
them  and  talce  a  mould  in  (telatioe  and  treacle  and 
calt  planter  from  that.         Jics  of  AllTbades. 

[72749.]— Bleotrotypinff,— Procure  Bomo  of  the 
bmwhite  wax  (best  b1  Bached  beeswoi),  not  paraffin, 
and  melt  it  in  a  dean  pipkin  over  a  dew  Eiv.  Add 
to  it  ona-eiffhth  of  its  weight  of  Soke  white,  pre- 
viously weir  dried  ;  mix  well.  While  this  is  going 
on,  lay  yonr  plaster  costs,  face  upwards,  en  a  flat 
dish.  Pour  in  water  caatiously,  so  as  not  to  reach 
up  to  the  faces  of  the  casts.  When  joa  see  that 
the  moulds  have  sucked  up  water  so  as  to  look 
moist  on  the  face,  take  them  ont,  and  wrap  a  bond 
of  damp  brown  paper  ronnd  their  edges,  so  as  to 
project  np  about  {in.  all  round.  Tie  these  rims 
round  (ho  moulds  wiUi  a  bit  of  cottoo  or  fine  twine. 
Now  place  your  cwt  on  a  flat  board  or  alala,  give  a 
■tir  np  to  youi  melted  wax,  and  pour  sufficient 
over  »ch  cast  to  fill  np  to  the  tap  of  the  paper  rim. 
Let  them  stand  tmelTo  hours  in  a  oool  place  to  sat 
well.  Banu>ve  the  paper  rims,  and  pull  steadily 
liiB  wax  from  the  plotter.  BlacUead  the  faces  of 
tba  wai,  aud  electrotype  in  " 

[72760.]— CO.. —There  ore  several  methods  so 
diverso  that  it  would  waate  space  to  describe  any 
one  in  detail  until  one  knew  the  extent  of  the 
querist's  experience  and  the  apparatus  at  his  dis- 
pOMl.  Judging  by  several  other  questions  which 
have  appeared  from  time  to  time  ou  this  and  other 
branches  of  chemical  analysisj  it  is  not  altogothei 
VDperfluous  to  remark  that  a  chemical  balance  ii 
required.  DiSHtrroji  R.B.L. 

[727S0.]— Carbonla  Acid.— Thore  is  no  rough- 
and-ready  method  of  estimating  the  actual  amount 
of  eaibonio  odd  in  the  air  of  a  room ;  but  a  near 
oaloolatioa  con  be  made  by  means  of  baryta- 
For  accuracy,  the  work  must  be  done  by  a 
chemist.  For  mere  santtory  purposes,  it  is  sulfi-cieut 
to  shake  a  bottle  oontaining  door  lime-water  in  the 
air  of  a  room.  The  bottle  is  empty  at  &nt,  and  the 
lime-water  is  added  in  the  room  (say  Joe.  to  a 
lOJoE.  bottle),  and  if  on  -li«lri"g  nO  precipitate  is 
fonned,  the  air  is  practically  free  bom  carbonic  acid. 
But  see  Angus  Smith's  "Air  and  Bain"  (Long- 
mas*).  8.  U. 

(72:-n.l— Duat.— Etookholm  tar,  tbinned  with 
C&mphor  or  turps,  would  be  best,  but  dan^ 
The  next  best  thing  I  cau  recommend  isiawiu 
oil,  a  qoart^  and  dissolve  a  piece  of  camphor 
about  the  size  of  a  walnut.  Paint  the  floor  ' 
tboroughly  dry  with  that.  A  small  piece 
about  the  same  size  would  improve  perbr  ~ 

[72752.]— Photo -Prin tin K  Pramo  .  .  . 
BpriUGia. — Surely  you  don't  open  both  mdes  at 
once  when  you  examine  prints,  as  your  query 
implies?    The  cure  for  slippmgis  to  get  a  stningor 

-T,  in  the  case  of  the  cheap  fnunei,  beu  ' 

'  yourself,  and  increase  the  preesure. 

B.So. 

[72Tfi2.]— Photo -Printing  Frame  Preasnre 
Spiingn.  —  What  will  prevent  printing- frame 
■lipping  whan  opening  to  examine  print  ?  Holding 
fast  the  right  hand  by  pressing  fingers  (not  thumbj 
against  lower  half  ol  back  with  front  of  frame 
Mrting  against  the  bode  (cheet),  and  using  letthai  ' 
to  open  upper  half  of  bacli.  A  strong  spring  is  i 
ftdvantage,  hut  not  a  romedy.      F.  U.  Willait. 

[72762.]— Phot o-Printlns  Prame  Pressure 
Spring.— K  "  Photo- Printer  "  releases  only  one 
Bpriog  ata  time,  and  examines  the  half  of  the  print 
Mneath  the  flap  below  it,  there  vrill  be  no  slipping 
of  the  back.  Surely  he  does  not  looseu  both  springs 
at  once ;  if  he  does,  ne  murt  lose  all  oontrol  over  the 
'^  ~  '  is  using  the  ordinary  print- 
G.  Q.  B. 

[727^.]- Dtppinr  Needle.— In  the  .Tannary, 
February,  and  March  numbers  of  (rim'i  Wurdf  you 
will  find  a  very  interesting  poper  by  Prof.  Bticker. 
entitled  "  nndergmund  Mountains,"  whicii  con- 
tains an  acooant  of  the  recent  magnetic  jiirvej 


iTpiDEO 


CI 


iring  you 


dedination  and  inclination  of  the  needle  in  van 
parts  of  the  country,  indnding  the  districta  in 
tioned  in  your  i^uory.     "  "      '"  '         ■-        • 


7.57.]— laothermal  Llnas.- Vide  pp.   137— 
Thornton's  "  Phyaiogiaphy  "  (Lougoums),  p- 
Oanofs     "Physics''    [Longmans),     p.     liH 
Doscbanel's  "  Heat "  (Lon^ans^.    If  the  tompcra- 
*"te  of  a  place  merely  varied  with  the  latitude,  the 
ithorms  would    be    parallel  to  the  eqoator ;  but 
local  causes,  height  in  portici^ar,  intervene.    In- 
quirers may  consult  Huiley's  "  Puyiiograpby,"  or 
any  decent  textbook  on  physical  geography  or  heat. 
W.  J.  GEHEsantEET. 
[72757-]  —Isothermal     Linea.— Temperature 
does  not  depend  altogether  upon  latitude,  but  is 
modified  by  various  causes,  such  as  the  direction  of 

I  sea-lecel,  the  ammKement  of  mouutain  chains, 
the  outline  of  the  coasts,  their  relation  to  the  ueigli- 
bouring  seas,  the  nature  of  tho  soil  and  vegetation. 
The  Ihermal  equator — i.e.,  the  furve  of  the  greatest 
average  heat  on  each  side  of  which  the  temperature 
gradually  diminishes  towards  tho  polos,  hoa  olmoot 
-^ti^ely■m  the  N.  homiapbore,  whicli  is  warmer  than 
e  soulJiero.  It  traverses  America  near  Panama, 
on  runs  along  the  cosats  of  Columbia,  Venezuela 
_id  Guiana,  to  tho  embouchure  of  the  Amazons, 
aud  there  bends  slightly  to  the  S.  of  the  Ec^uator. 
'Iver  the  Atlantic  it  ascends  obliquely  towards  the 
.frican  continent  and  the  Sahara,  the  hottest  region 
of  the  whoto  world.  The  precise  direction  of  tho 
thermal  eqaator  is  not  known  either  here  or  in  the 
AraUan  desert,  at  over  the  coant  of  the  Indian 
peninsula.  In  the  sea  of  Sunda  it  bends  again  to 
the  S.  Over  various  points  of  this  line,  the  tem- 
perature is  far  from  being  the  same  everywhere. 
Above  tho  ocean  it  is  from  77^  to  79".  On  tho 
coasts  of  Columbia  and  Guinea  it  is  91 
average  :  at  Calcutta  it  attains  82-5',  at  th( 
of  the  Niger  it  is  much  greater  (S,3'3'].  and  probably 
more  in  the  interior  of  Africa  and  Arabia.  Thus 
the  tracts  where  this  exceptional  heat  prevails  fom 
on  the  course  of  the  thermal  equator  a  sort  oj 
island,  the  outlines  of  which  wander  according  ti 
the  differences  of  relief  on  the  surface,  and  th( 
atmospheric  phenomena.  The  reaoarchss  of  Miih!- 
mami  have  proved  that  islands  of  less  heat  exist 
in  the  Tropical  zone,  and  that  the  thermal  etii 
sometimes  bifurcates   aud  Indoses  colder  roff 

Thamnuosi 

are  caosed  over  all  the  terrestrial 
these  isothermal  islands  of  a  bi^hei 
peratore.  In  the  south  hemisphere,  where  the 
eontineats  ore  diminished  gradually  towards  the 
sonth,  and  where  the  moderating  infiuoni»  of  tbo 
ocean  tsnds  to  eliminate  all  climatic  dilTi 
lines  of  equal  annual  temperature  seem  to  be  pretty 
regular,  and  in  the  Antarctic  Ocean  they  may  be 
considered  parallel  to  the  degrees  of  latitude,  Yht 
most  marked  curves  of  these  isothermols  of  the  sonth 
are  those  which  ore  developed  immediately  to  the 
West  of  Africa  and  South  America  under  the 
infiuonce  of  the  currents  of  cold  water  which  flow 
towards  the  Equator  along  the 


hypothetical.      The  general  direction,  howmar.  of 

curves  renders  it  very  probable  that  in  ths  Pots 

Je  there  exist  at  least  two  isothermal  islaodiof 

cold,  corresponding  (o  the  two  isothermal  islands  of 

heat  which  aae  found  in  the  neighboorhood  of  tl* 

uator.    The  researdjes  of  Milhi^  have  renisnl 

..   'ery  probable  that  in  the  Antarctic  bemimliB) 

thera  also  exist  two  poles  of  cold.     The  total  diffa- 

enca  observed  on  various  points  of  the  aarth  betwsei 

the  highest  and   lowest   extremes  of  tempentsn 

tnncb  eiceeds  .100°,     Even  on  one  point  of  thaenik 

B  highest  and  lowest  temperatures  in  Uiaoaani 

the  year  otteo  present  the  enormous  di£Fai^u*<f 

ire  than  141".    lu  the  vast  frozen  plains  of  II«lk 

nerica,  where  Bach  had  to  endure  the  MTtn  soil 

Kf  liolow  nero,  Franklin  eiperianced  duiing  ttt 

auuer  a  torrid  beat  of  S'^.     Not  far  from  ^ 

Equator  the  so-called  "burning"    nvgioni  ol  thi 

''loharapreiient,  according  to  Duveyrior,  a  therauH 

aetrical  difference  almost  as  considerable  as  tb*t  (4 

bepalarcouiitriesafNsw  England.  Tiiis  is  beasaa 

n  spite  of  the  difference  of  latitude,   the  ds«rti_rf 

Africa  and  the  granitic  plains  of  North  *"**■* 

resemble  each  oUier  by  their  continental  ijMiliN, 

and  the  relative  uniformity  of  their  relief.    Bsnota 

from  the  ocean,  tbat  great  equaliser  of  nKinshi,  nl 

destitute  of  high  mountain  ohalna,  wfainfc  onU 

arrest   the  cold    or  warmer  winds  blowing  froa 

different  paints  of  the  horizon,  theaa  connbiaiBid 

be  subject  to  very  abrupt  changes  of  tempsalan. 

Through  this  greater  or  less  change  in  tha  M^tf 


othermal  lines  are  much  more  marked  than  tbr 
1  the  south  bomisphore,  and  cut  the  degrees 
all    anglf        "       ■'       '    ' 


manner,  tho  isothermal  lines  of  the  N.  hetaisphere 
have  tho  form  of  a  double  wave,  the  crests  of  whict 
rise  above  the  W.  shores  of  Europe,  and  towardi 
those  of  California,  while  the  depressions  coincide 
with  the  E.  coasts  of  the  the  Old  and  New  Worid. 
Tbe  highest  isothermal  wave  is  that  which  rises  oil 
the  coast  of  New  Euglaud,  Newfoundland,  and 
Ireland,  the  culminating  point  of  which  is  found  '~ 
the  N.  of  the  British  Jdes.  One  would  say  that 
woa  traced  over  the  Gulf  Stream,  and,  m  fa  , 
it  is  this  current  of  warm  water  which  drives 
the  whole  system  of  isotherms  towards  the 
N.  The  line  of  5U'  F,  which  passes  over 
coast  o(  North  Carolina  ii«ar  Cape  Hatteras, 


from  BayoQoe  tc 


itpalierit 

New  loAuJ 

]sama(an,tbe 

.  IS  lo  .    JL  w  lu  ,  or  oaarlj  i,10S 

Quebec  and  Trondhism,  irtisnlte 

■  ■'■  -  (oXemet  is  iti" 


nark  lini 


,  tho  o 


le  of  which  ii 


r  it  to  be  pi 


results  that  tt 


conntnesof  thairaU,! 

liues  of  equal  tampsratora  for  <M 
■'"  '     each  month, "* 


all   the   localities    —      — , .    . 

oscillates   to  about  the  same  extent,  the  uatXtni 
lines  being  ditto  for  the  summer. 


I    for 


III  lines  for  spring,  i 


angularly  f 
the  uneqi 


nonth  in  the  year,  but  life  is  too  short  for  nA  a 
rast  labour.  The  direction  followed  bj  the  isofliKiI 
and  ieochimenal  liues  in  Europe  and  North  America 
'arlj  striking  example  of  the  tnflusDM 
unequal  distribution  of  land  and  ■> 
exercises  on  climate.  In  summer,  when  the  S** 
hemisphere  is  inclined  towards  the  nm,  ml 
receives  the  greatest  quantity  of  heat,  Iba 
coimtries  situated  in  the  intiior  of  Iha  o»- 
tineut  of  the  N.  are  much  more  heated  tlm 
those  bordering  on  the  sea.  During  the  c(U 
season  the  contrair  takes  place,  the  winds  and  ^» 
currents  coming  from  the  Equatorial  zone  tempw 
the  severity  of  the  cold  in  tho  neighbourhood  of  the 
coaste,  while  far  into  the  continonta  the  Cemperisf 
influence  of  the  ocean  and  the  ai-rial  cumntiix 
the  S.  make  theuieetvea  much  loss  felt.  Coas*' 
quently  the  isotheral  tines  curve  towards  the  N.  a 
the  two  Northern  masses  of  the  old  and  new  nril 
and  bend  to  the  S.  in  traversing  the  Atlantic  oo. 
Pacific.  On  the  other  hand,  the  isochimeoal  linsi 
bond  to  the  S-  in  their  passage  across  the  oontuia^ 
of  America,  Europe,  aud  Asia,  and  carva  in  ctftiii 
places  by  more  |hn"  GUO  miles  to  the  N.  in  cransg 
the  sea.  You  are  probably  now  in  a  postioD  t) 
understand  why  plants  are  not  uniform  along  tta 
isothermals,  wiiich  show  only  the  ni^tin  uiiiul 
temperature.  Sa. 

[7275S.]-BIeotrio  LlBht.— Tou  are  evideoa; 

hort-drcuited.    Your  armature  ahcnld  have  iMa 

CO.     WhengttliBf 

s  sag:  this  ssgu 

__.  , ^  ._  ._  I  armature,  and  if 

wire  is  good  aud  soft,  will  stretch  and  cone  i> 

■    ■      th  the  ilolda,  and  kibe ;  the  conseqnaw 

there  la  no  remedy  for  it  but  rawudiig. 

Jadk  op  *"■  Tbass. 


short-drcuited. 
bolted,  to  keep  the  wire 
warm  it  will    expand — there 
thrown  out  by  the  velodty  of 


t,  ttongh  pofgctiy 


id  the  Bwitcb  is  oS,  there 
circuit  somewhere. '  As  jou  ray  1 
freshly  woond,  it  is  not  probable, 
possible,  that  the  leakage  was  there ;  but  there  BJI     | 
have  been  a  body  contact,  or  even  a  "  ground."  lli     < 
as  you  say,  the  armature  wires  appear  to  beJii-    ; 
torted    it    points  to  the  fact  that  thay  were  s* 
properly  bound  round,  and  the  fleld-magnats  tun    ! 
actually  pulled  them  out  of  their  places.  j 

S.  BoiTMi*.     I 
[7:;75S.l— Bleetrio  LiKht.— -Apparenlly  one  « 
more  ooils  of  the  armature  have   tmed.    Iltta-  I 


EHSUSS  MBOHAma  AND  WOBLD  01  SOUNOBs  No,  ISST. 


«B  ahifted  u  you  my,  tl 
D  properl;  rewound. 

F.  C.  AiLSOP. 

and  analywr,  wUI  givB  a  red  or  green  flold 

aow  sbow  most   briUi^t    colours.    The 
is  TBry  useful  in  Bsamining  films.     What 
equBl*'plaloiB,  IdonottQOB'.    Eiamico 

I.]  —  UicTOBOope  :  Selenitaa.  —  The 
marked  R.  and  G.  giTes  red  and  greea 
iona  when  the  analyBec  is  turned  through 
quadrants  of  a  circle.  The  oolourations 
iQ  the  thickness  of  the  film  of  seleuite, 
lier  red  at  ono  quadrsot  and  green  at  the 
blue  at  one  qUEkdrant  and  orange  at  the 
f  the  films,  instead  of  beitif;  ol  equal  thick- 
>nghaut,  are  unequally  split,  then  you  will 
rent  colours  (with  thsii  complemeutariei) 
est  paita  o[  the  fUms.  Heuce  your  allda 
"  aefemte,  nnequal,"  ii  one  of  them. 

S.  BorrosB. 

>.]  —  PolarlBCopa. —  The  polaiiiing  and 
g  priioDB  in  a  polaiiecope,  are  no  doubt 
rinna.  They  are  no  ii»e  wbateTec  (or 
a  spectroscope,  and  the  querist  must 
eiy  Uttle  of  optics  or  he  would  not  have 
a  quesdon. 

WH.  JOHK  QCET,  F.C.S., 

tstle-on-l^a.  Analytical  Chemist. 

>.}  —  Polarlacope.  —  No :  the  polarising 
lytnng  prisms  of  the  above  arsNioall's 
of  IcBland  spar,  and  utterly  useless  for 
a  spectroscope.  But  Bpsctroscopea  are  not 
■  examining  sugar  solutions,  while  polari- 
le.  In  Biot's  polariaoope  one  prism  ji 
t  the  lower  extremity  and  the  other  at  the 
nd  of  a  loog  tube,  having  a  gap  in  the 
In  which  the  bodies  to  be  examined  by 
1  light  caa  be  inserted.  S.  Bottohb. 


merely  their  ratios,  (a  -i-  A)  is  to  (a  -  i)  aso  to  ^. 
The  other  equation  should  be  (a  4-  i  +  i 
~  '1  {a  —  li  ~  i);  and  from  these  data  it  is  easy  to 
find  that  the  man  can  low  six  miles  an  hoar  in  atili 
water,  that  the  velocity  ot  the  currant  is  I|  mile  an 
hour,  that  the  man  can  low  Ti  miles  on  haul  with 
Uie  stream,  and  4J  tnilea  an  hour  against  it ; 
whereas  if  the  current  had  a  velocity  of  two  miles 

1.  3. 

[72702.]— Xanthne.—(1)  The  ratio  of  the  rate 
rowed  with  the  current  to  that  rowed  against  the 
cunent  becomes  changed  by  the  increased  rate  from 
^  to  2,  OT  a  difference  of  {.  Thus  j  mile  represeuta 
the  distance  the  water  would  run  with  an  increased 
rate  of  t  mile  per  hour  in  the  time  taken  by  the 

creased.  The  rate  of  rowing,  therefore,  in  the  first 
case—  I  X  6  ~  T)  miles  par  hour  with  the  cuneat. 

The  rate  against  the  current  •>    '  ^—  m  4}  mQea, 

and  '-i-jJi  =  6  miles  per  hoar  the  man  rows  in 


3  do  it  I  c 


Buy  a  bottle   of 


3noork,  tako  the  sponge  and  paint 
•nth  it,  and  put  your  nose  to  that  auu  tu 
md  try  your  finger-nail  upon  it,  and  som 
itb  wattir,  and  see  what  it  is  like,  and  the 
ht  to  do  it.  Jack  or  *"■  Tiujiza. 


d  ohips,  joE.  oi  the  beat  soh  soap,  }oz. 
ua.  Put  this  miitoie  into  a  saucepan  over 
;  let  it  boil  gently  (or  10  or  .20  raiuutes ; 
e  h'quid  does  not  get  thick  ;  than  strain  the 
ind  battle  and  oork  tight — this  is  very  im- 

or  it  will  be  useless.    When  cold  it  will  be 
IT  use.     Apply  with  a  sponge  attached 
wire.      Always  keep  the  wire  fixed  tc 
ii  tpooge  inside,  ana  after  use  well  cork  up, 

D,  M.  LocQ^. 
!.]— Xanthn«,-"P.  J,  C,"  has  made 
in  his  equations.    I^  a  be  the  rate  the  m 

the  velocity  ot  the  stream ;    then  — 


3("- 


U. 


-!). 


quent  among  bednneri.    His  mistake 
[  the  man  rows  five  mitoe  per  hour  with  the 
and  three  miles   per  hour  against  sb 
I  ire  are  only  told  tie  traverses  Uieae  dist 


te  of  rowing  against  stream  - 
sab.  a  m  a,  then  2  b 

—  6— i.e.,  rate  of  rowing  per  hour  on  still 
IJ  "  F.  J.  C."  cares  to  try  the  problem  ho 
1  these  answers  will  meet.ila  demands.  How 
iaa  4j  miles  per  hour  aa  the  rate  on  sti" 
'  am  at  a  loss  to  conceive.  J.  J.  C. 

i.j  —  Xanthvs,  —  This  question  is  i 
cal  one,  and  ought  not  to  have  been  it 
a  an  examination  paper  on  arithmetic  The 
rby  "  F.  J.  C."  bos  failed  to  obtain  a  solu. 
because  he  has  not  properly  stated  thi 
eqaatians.  He  lias  put  Uiem  down  as  it 
itioD  said  that  tlie  man  can  row  five  milei 
with  the  current,  and  three  miles  an  houi 
it ;  wbecau  the  reioatiaa  aie  not  giren,  bat 


..rj;;) 


2l  +  3  _  2i-5 


10i  + Ifia  l2«-30,M2l-lfl.    3i-22i. 
Itate  with  current  —  ^'  ^  7j  miles  per  hour. 

f-« 


Bat«  rowed  in  still  water. 


2)i2_ 


W.'C,  JotacLYii 


[73"62.]— XanthuB.— "F.  J.  C.'s"  error 
assuming  that  the  man  rows  with  the  curreol 
miles  an  hour,  and  against  it  three  miles.  The 
question  merely  states  that  two  speeds  hoar  ""' 
ratio  oue  to  the  other. 

Algebraically :  Let  a  =  oumbar  of  miles  per  hour 
the  man  con  row. 
b  =  do.  do.  speed  of  current. 
(With  the  current)  :fl+i  +  i-2(a-J-l> 
(against  the  correat.) 
.-.  ..3S+1 
By  as-hypoth. :  a^4:fl-i;;5:3 

.-.  3(.4-l)-S(.-l) 


Whence — 


3*  4 


I  -4i 


.  2  ~  2  ;  i.e.,  the  current 
is  1(  milo)  per  hour,  aud  a  —  4fl  .'.  need  of  rowing 
is  HI  miles  per  hour.  AriUuneticalfy :  Speed  with 
current  :  Speed  against  current ; :  6  :  3,  or^  to 
+  current  :  rowing  -  current : :  o  :  3  ;  m  i 
words,  it  is  required  to  find  two  quantities — the 
sum  and  the  difierenoe,  of  wliich  are  in  the  ratio 
o:3.  The  two  quantities  are  obviously  4  and  1; 
i.e.,  speed  of  rowing  :  speed  of  current ;  -  '  -  ' 
Again :  With  the  original  current,  speed  of 
with  currant  :  rowingogainst  current ; :  5  :  S.  But 
with  current  acceierUed  half  a  mile  per  hour,  speed 
of  rowing  with  current  ;  rowinu  against  current 
: :  2  :  1.  Required,  therefore,  to  find  what  must  be 
added  to  5  and  subtracted  from  3,  to  chauge  i 
fi  ;  II  into  2:1.  5  +  required  number  :  3  — 
quired  number  : :  2  :  1 ,  .'.  6  -t-  required  nomber 
B  2  (3  —  required  number),  a  +  re!juired  namber 
a  6  —  2  required  number.  .'.  3  tunas  required 
number  =  1.  Required  number  =  J.  With 
accelerated  current  the  ratio,  therefore,  is  Sj  :  2J, 
as  compared  with  6  :  3,  the  dilference  (J)  represent- 
ing an  increase  of  speed  of  half  a  mile  an  hour. 
Hraice  ^  :  ;  (i.e.,  2  :  1),  i  being  =  half-mile. 

.'.  whole  speed  »  IG  x  ^  ^  8  mlice  per  hour. 

,'.  whole  speed  before  acceleration  of  current 

But  it  hai  been  proved  that — 

Speed  of  rowing  :  speed  of  current : :  1  :  1. 
Hence  :  speed  of  rowing  +  eurcent :  current : :  5  :  1. 

i.e.,  7t  mHea  per  hour;  current : :  u  :  1. 
.'.  Current37i~S~lt  milesperhour. 
And  speed  ot  rowing  =  IJ  x  4  =  6  miles  per  hom. 
Too  bad  to  set  this  for  boys  I  W.  UoDUts. 


63.1— Bible.— The  word  "girl"  occurs  but 
u  the  Bible — once  in  the  singular  and  once  in 


typo.  Cse  guttapercha-i 
No.  18  B.W.G.,  taped  aud  tarred  between  the  two 
places.  This  can  a>  buried  in  the  ground,  and  will 
not  show  at  all.  F.  C,  Auaot. 

[727B5.]  — Insomnia.— Get  "Sleep  and  Steep- 
lessnesi,"  by  J.  Mortimer  Uranville  (David  Bogue), 

[727G5.]— Inoomnlii.— I  have  heard  that  it  is  a 
good  plan,  in  order  to  readily  fall  asleep,  b) 
endeavour  to  recall  a  recent  dream ;  this  dona, 
cousiJar  it  attentively;  the  "dreamy*'  condition 
thus  produced  is  preparatory  to  sleep,  which  soon 
follows.  I  have  frequently  tried  the  experiment 
myself,  and  with  seeming  good  results :  but  not 
being  a  sufferer  from  insomuia  at  all,  I  cannot  say 
how  much  real  benefit  I  have  derived  from  ths 
practice.  Anyhow,  I  have  no  doubt  "Insomnia" 
will  not  object  to  try  such  a  simple  and  possibly 
natural  remedial  suggestion.  Dubito. 

[72765.1 — Insomnia. — This  is  probably  caused 
from  excilament  ot  the  nerves  or  brain,  and  every- 
thing ^ould  be  done  to  quiet  them.  On  no  acconnt 
□Be  narcotics  of  any  sort ;  avoid  alcoholic  drinks  ot 
all  sorts  and  tea :  one  third  milk  aud  two-thirds 
twiling  water  with  sugar  makes  a  veiy  nice  and 
exhilarating  eu^titute,  and  is  sootiiing  taken  hot ; 
more  iiillt  would  not  hurt,  hut  all  caunot  take  it. 
Do  not  take  any  meat  after  dinner  in  the  middle  ot 
tbe  day.  All  these  tend  to  heat  the  system.  It 
"  J.  A.'' likae  to  write  to  me,  I  shall  be  glad  to  reply. 
Be  as  much  in  the  open  air  with  exerdne  as  ponibte. 

Fordingbridge.  T.  WBsmKB. 

[72763.]— Ineomnla.-Do  not  quack  yoaiaalf. 
Insomnia  proceeds  from  so  many  cauaaa,  that  what 
might  do  good  in  one  case  may  do  great  haim  In 
others.  Sometimes  insomnia  depends  on  Indigestion, 
owing  to  late  or  heavy  suppers ;  other  times  it  ow* 
Its  origin  to  want  of  proper  exercise  in  the  open  air ; 
in  other  cases,  eicesaivo  bodily  or  mental  strain  may 
he  UiH  euue.  In  maiiv  coses  it  points  to  the  prescmo* 
)uble,  aud  it  requires 


of  a  medical  man  U>  dodde  n 

I  knew  a  very  clever  man 

brain  and   took   to   quacking  himself  with  soms 

highly -vaunted   phosphorus    brain -medicine,  with 

the    result    that    be     became    a    drivelling    idiot. 

Beware    of    self-quacking ;     go    to    a    lespeetabls 

medical  man,  and  you  will  pr""'-' "*' 


n  probably  soon  get  relief. 


ouug  Btude 


of  Oriental  languages, 


advised  strong  black  coSee  or  greeil  tea  at  tiedtimo. 
This  proved  effectual  in  my  case.  In  later  lite  I 
bare  found  ail  tbe  following  modes  of  treatoient 
adapted  to  most  persona :— (1)  Sponging  the  body, 
from  head  to  foot,  at  night  with  veryTiot  water; 


Qalen,  and  under  tl 
in  the  British  Pharmacopoiia — I  can  vouch  for  iti  . 
efficiency  in  producing  sleep ;  (4)  celery  (if  yoB 
have  a  good  digBstiou)^Id  drunkards,  on  ths 
verge  of  deHrium  licmiii^,  declared  it  infallible^I 
always  liecome  drowsy  after  eating  it ;  (o)  leavmK 
your  bed,  walk  about  briskly,  and  ilriuk  a  half -pint 


[727tifi.]— In«)mnla.— "  J.  A."  should  take  10 
to  20  drops  of  spirit  ot  sal-volatile  (he  can  bu»  % 
pennyworth  at  chemist's)  in  half  a  wineglassful  of 
water  before  he  uudresses  himself  on  going  to  bedj 
and  ho  will  find  this  quiet  him.  I  have  now  used 
it  on  on  average  throe  times  a  week  for  about  a  year, 
and    find    it    perfect.      First  used    it  t"    


seoured  a  good  tiight's  rest.  Am  an  amatam 
mechanic ;  but  found  result  of  working  three  ot 
four  hours  every  evening  to  be  three  or  four  hoor^ 
sutuequent  sleeplesauuss,  terminating  in  violent  fid 
ot  smcidai  ra^,  so  resorted  to  soJ-voUtile  with 
admirable  effect.  Can  now  work  with  impunity,  foi 
a  twenty-drop  dose  will  always  quiet  ma.  I  am 
compelled  ba  forego  tbe  severe  mental  strain  ot  A 
good  game  of  chess;  but  find  above  auBiaieut  for 
Ujiug  machine,  propollers,  and  minor  organisms  oa 
ths  brain.  May  I  tell  "J.  A."  to  strictly  obaarv« 
(although  I  do  not)  the  usual  injunctions  of  th« 
dootora  as  to  diet,  i!ec.,  because  for  sleeplessnees 
from  indigestion  simply  the  above  remedy  is  use< 
less  P  Carbonate  of  soda  is  more  useful  then  (about 
athirdof  teaspoonful),  as  it  is  for  neuralgia  and 
toothache,  which,  nine  times  out  of  ten,  are  tha 
result  ol  a  disordered  stomach.  EMrmic. 

J  7'.:76fl.]— Cement  for  Seallne  Dry  Battery. 
— Notbing  better  than  pitch  iniied  with  a  littto 
beeswax.  S.  Bongns. 


ENGLISH  HSUHANIO  AKD  WORLD  OT  SOIZNOB:    No.  1337. 


[72768. ]-0«nient  for  SeiOlnc  Dry  B»tt«T. 
— I  lliink  yoQ  hftTe  made  K  miataka  when  fOD  mj 
that  ths  salt  oomM  thioagb  the  pwaffin  wu.  Tou 
moat  He  that  your  cubons  ur«  well  ualed  :  if  yon 
WD  iiinue  that,  tha  reat  ia  not  Teiy  difficult. 

Jack  or  Ai.ii  Trades. 

[72769.]— lilKhtinff  Om  by  Kleotrloity.— 
Ton  am  eaailj  light  the  boinata  from  jooi  hoiue 
to  limply  ptesuDg  a  puih,  or,  tor  tha  matter  of 
that,  bj  a  alisbt  addition  to  the  clock  it  can  be  mads 
to  h^ht  and  eitinguiBh  tha  gas  with  abaolnte 
oertainty  at  the  required  tima.  To  do  tbia  jon 
require  an  electric  gu- igniting  burner,  coll,  batteiy, 
and  a  poab  with  wim  tram  jour  home  to  the 
olook.  I  (bould  odnM  the  dock  baiug  made  to 
light  and  eztinguuh  ths  gaa,  ai  thii  would  be  the 
^•i^ait,  anoe  it  would  nre  the  wire  between 
home  and  dook.  It  would,  moiWTer,  iniure  the 
BM  being  lighted  and  eztinguiahed  at  the  proper 
time.  ll  "  Horology  '*  ia  near  here,  I  thall  be 
pleMed  to  ahow  him  theae  bomon  in  action,  and 
lurniah  any  further  information  I  can. 

F.  C.  Aiuop. 

16fi,  QoeeaTiotoria-itreet,  S.C. 

[72770.]— BlMtrio  apuk  Om  Uvhtsr.- Tou 
would  nqnire  at  least  three  cella  for  thli  purpoae, 
and  in  addition  a  primary  induction  oail  and  apeciai 
gBi-bumer.  The  No.  2  ag^onignite  LeoUnch^ 
oella  are  the  Ixst  batteries  for  thia  porpMa.  Sea 
my  reidy  to  a  aimilar  qoery.  F.  C.  Ai.idOP. 

172772.] — Oonaniuption  of  ZiiLoa  in  Battery. 
— The  nte  of  ooniomption  of  line  dependa  enliiely 
upon  the  amount  of  work  put  upon  the  battery— 
that  i*  to  My,  tbe  nnmber  of  ampere*  it  la  made  to 
deliver  In  a  giren  time.  Ne^eeUna  the  waate  from 
iMkam  or  local  action,  which  m  a  wall-made 
Daoiell  oall  ihoold  be  bat  alight,  every  ampire  of 

''  glren  by  a  Daniall  cell  (ineepaatiTe  of  aiie) 

Ion  of  IS'Slgr.  of  linepei  hour. 


[72773.] —Watch- Tobblnv.— In  repairing  yerge 
WoA,  tha  nmal  plan  tor  a  top  or  bottom  hole  ia  to 
fit  a  plug,  IiaTing  the  hole  for  the  pirot  drilled  a 
Uttla  out  of  centra.  Having  found  that  the  balance 
TUDi  tni«,  place  it  In  veaition,  holding  the  cock 
Uriitly  in  ita  plaoa,  and  by  tonmig  tha  plog  ronnd, 
ftnug  an  eeoaotiia,  you  can  genarallf  plaoe  the 
balanoa  upright  at  the  flnt  tnaL  The  plug  can 
then  becntoff  and  riveted,  if  required,  though  I 
noeraUy  acrew  mine  in,  and  the  hole  flniahed  to 
uie  ri^t  depth,  and  ita  bottom  aquared.  The 
*—'■"—  being  aquare  with  tha  plate  and  the  escape 
(balance  what  it  ihould  be)  parallel  with  it,  the 
required  adjustment  ia  obtained  by  moving  tha 
dovetail  alip  in  tha  pobmce.  Hono. 

[7277*.]  —  Blectrical  Oondnotlylty.  —  The 
Oondiictivity  ot  copper  iaBiceitained  by  determining 
Ita  nsstance  compared  with  that  of  ailver,  which 
—  100  per  cant,  conductivity.  Sx. 

[72771.]— Blectrioal  Condaotivlty  of  Ooppar 
Vlra.  —  In  Ayrton'a  "  Practical  Electricity," 
1th  edition,  p.  ISS,  tou  will  &nd  the  information 
yon  laqnlre,  and  on  p.  147  a  deecription  of  the 
^ipaiatna  employed,  H.  B. 

[72771.1- BleotpIiMiIOonduotlTity  of  Ooppar 
wira. — In  order  to  measure  the  conductivity  of 
wiiM,  it  [■  uaoal  to  em^oy  either  a  Wheatatone'e 
bridge,  in  oonnaction  with  a  act  of  known  reeiat- 
aaces,  which  ia  preciaaly  umilar  to  the  method  ot 
oomparing  waighca  by  meana  ot  a  pair  of  acalea  and 
weighta,  or  a  differeotiiU  galvanometer.  If  yon 
-•--  '-  Chapter  IV.  o(  Ayrtou'a  "Praotioal 
tj,"  you  will  find  the  various  methoda  fully 
uetBuod  and  explained.  S.  Bortmns. 

[72776.]— Katal  Wutad.-Yee,  and  irill  have 
to  be  wantad  I  gneM,  unlesa  you  hke  to  go  in  tor 
platinum.  Jack  of  Ai.i.  Tkaura. 

[727TS.]— Katal  Wanted.— lam afraidyou will 
have  to  want.  The  only  things  in  practical  uae  for 
eonoenttstlDg  lulphuric  add  are  glaaa  and  platinum. 
This  latter  doea  perfectly,  bat  it  la  very  eipanaive ; 
there  ia,  bowew,  Oiia  advantage:  that  ita  valno  aa 
scrap,  when  its  baa  served  ita  porpoee,  iBjast  about 
tha  eama  as  it  was  before.  S.  BonOlVB. 

[72778.]— Oanear.— Extirpation  by  the  knifa 
will  prolong  exiataace,  hut  a  radical  cure  is  undia- 
oovarad.  Eoa. 

[72778.]— Oan oar. —Tha  term  cancer  is  too  in- 
definite to  give  a  reply  of  any  use ;  but  tf  it  is 
malignant  cancer  that  la  meant,  there  ia  no  known 
remedy.  There  are  several  well-defiued  varieties 
or  tomia  of  carcinoma,  and  remadiea  applied  in  til 
may  etave  off  tha  inevitable;  but  there  is  no  "cure 
for  real  cancer.  Sns.  Don. 

[72778,1— Oancer. — I  do  not  believe  there  is  any 
"cure  "  for  cancer;  but  X  know  that  an  exclusive 
and  judidoua  vegetarian  diet  and  strict  abstinence 
from  alcohol  will  abate  the.  worat  symptoms  and 
lengUien  the  life  of  the  patient.  I  believe  the  wife 
of  Dr.  Nicholls,  tha  well-known  vegetarian,  pro- 
longed her  life  tuto  the  aiitios  or  seventiej,  though 
inheritinK  cancer,  and  at  liut  euccumbiug  to  it ;  and 
I  wai  told  not  ioni!  aiuce  by  Dr.  Alhoaon,  the  UMical 
Editor  of  the  ircekly  Tima  onrf  £tAo,  ofc»«o«^- 


hia  pnetice  whioh  had  anrpiiaed  him,  in  which  the 
deatraotiva  effects  of  the  disease  had  been  arreetad 
by  a  brown  bread  and  fmit  diet.  They  would  of 
*""**-  end  fatally,  Dr.  Allinaon  said  ;  but  it  was  oer- 
Jiat  oamparative  ease  and  a  oonaiderable 
■ztsnaioa  of  life  were  being  aecured.  T. 

[72778.]— Oanoar.— There  is  no  cure;  but,  as 
drowning  people  catch  at  straws,  t^  Count 
Mattel's  Cancer  cnce  —  his  addrets  ia  Bochetta, 
,  Italy.  Lady  Paget  save  a  favourable 
of  hia  cures  in  the  .Vafioua/  Rrt-itw  for 
~  Kennedy,  22, 
xindon,  nits  th 
ti  the  aubject. 

,     Jomponud    Di 

Kunded  dynamo  should  work  wall 
0  extreme  loads.  It  yours  doea  not  do  so,  you 
oan  make  shift  byrixgingup  a  reaiatanca  amtch - 
boaid  with  moTatde  linger,  %  wMeh  tha  lesistauoa 
in  drenit  can  be  ineraMed  aa  tha  number  of  lampe 
ia  dscieaaed.  Or  jw  mif^t,  at  a  very  longb-and- 
raady  expedient.  lig  nn  a  rathcc  long  eartbeDware 
trough,  with  a  lead  plate  in  connection  with  one 
terminal  at  one  end,  and  a  movable  lead  plate  in 
with  the  main  circuit  at  the  other.    The 


)ving  tha  movable  lead 
plate  farther  from  the  fixed  one,  or  drawing  it 
partially  out  of  the  liquid.  By  having  this  latter 
attached  to  tha  shorter  arm  of  a  pivoted  lever,  the 
long  and  ot  which  paasea  over  a  rough  scale,  it  ia 
poanbla,  after  a  tew  trials,  to  regulate  the  output 
pretty  exactly  in  proportion  to  the  load  ot  lamps  in 
dicut.  S.  BonoBB. 


[72782.1— Arc  Lampa.— I  should  fancy  tha 
machine  does  not  aiTe  sufBdent  E.U.F.  to  run  the 
Ismpa.  This  wouQ  oause  the  lamps  to  behave  as 
yoa  mention.  Periiape  the  lampe  are  not  properly 
adjusted.  F.  C.  AU.BOF. 

[727R2.]— Arc  lAmpa.— From  the  fact  that  each 
lamp  seems  to  run  well  by  itaell,  and  that  the  foar 
do  not  run  well  in  aeries,  it  ia  pretty  evident  that 
one  of  two  causes  is  at  work— -(1)  the  lamps  are 
□ot  adapted  to  running  in  series,  or  (2)  tha  E.M.P. 
of  the  dynamo  is  not  anSdant  to  overcome  the 
"  back  "  E.M.F.  set  up  in  the  arc  Umpa. 

S.  BOTTOHB. 

[72r81.]-ProWem.— Thia  ia  a  very  important 
problem,  as  it  is  introductory   to  the  celebrated 


it  pure  carbon,  and  Sir  H.  ^  _  _ . 
lis  axperimenta  that  diamond  affords  bo  cOa 
ubitanca  bv  ita  combustion  than  purs  caiboan^' 
add  gaa,  and  that  the  process  is  mmty  a  tolDtiot 
ot  diamond  in  oxygen,  without  any  diaiige  in  Iks 
iluma  of  gaa.  M,  O.  BDtXIB. 

[72789.]— Dlomonda.— Very  little,   indaad  wa 
a^  say  nothing,  is  known  as  to  tha  mannw  ft 
which  diamonds   have   been   prodnoed  natnnBy, 
*"'    y  always  occur  in  alluvial  depodta  in  the  vicing 
certoinlODd  ot  rook  csUedf  itaoolumita.   n* 
rock  was  Brit  observed  in  the  Braiila,  and  poMsaMi 
the  curious  property  of  being  very  Sexibla  wham 
thin  pistes.    It  is  only  o(  lata  years  tliat  diaHcali 
have  been  found  in  the  matrix,  and  JocenaJavkN 
recently  observed  miaosoa|^  ■"—■'"■<■  in  a  oA 
occomng  in  the  Sontbem  UiaL    Tha  mafaidiS- 
cultr  in  prodadng  diamonds  artifloial^  aesaMls 
lis  m  the  fact   \£tt  ndlher  of  tha  two  oHaan 
methods  by  which  a  anbetanca  oan  ba  mTitdliaM 
availabJein  the  case  of  carbon.     ThaeleONl 
1  not  dissolve  in  anything,  so  that  it  oaanotts 
cryatalUaed   from   a   aolution  like  saltpebe^  aH, 
sugar,  ka.     It  will  not  melt  at  any  givaa  tsasfM*- 
tore,  and   hanoe  the  method   of   fukm  wtuk  k 

?iplioabla  to  many  substsocea  oauMit  ba  lasL 
here  is,  however,  no  raaaoninthanataiaottttaq 
rhy  diamonds  ahonld  not  be  made  utiflcially,  aaa 
h  ia  very  probable  Uiat  their  artifldal  pfousb 
rill  soma  day  be  acoompUahed.  Indaed,  this  si«i 
i  hava  been  dona  already,  bat  oa  a  vKf  MasB 
scale,  and  it  was  not  a  pecuniary  sncoase  on  Mwo^ 
"    "a   utjalsk 

^  wonbltil 

to  better  remits  can  only  ba  settled  by  [UpwtMWt, 
anditisa  research  that  would  be  vary  intera^fc| 
and  might  be  very  profitaUe.  I  maan  to  tofca  it  if 
day,  and  meanwhile  would  ba  glad  to  l«MJn 
iloationa   from   readen   intansted  in  Its 


Kepler's  problem,"  from  which  ws  can  calculate 
IS    '*  equation    of    tima "    and    other 
-" —      The  whole  will  be  found  -- 


Tait  and  Steele's  "  Dynamics  ot  a  Partide,"  p.  138, 
fifth  edition.  In  the  query,  however,  the  symbols 
have  got  a  little  mixed.  The  ajmbol  a  denotes  the 
length  ot  the  aemi-axia  major  of  the  ellipse,  but 
sin.  a  and  cos.  a  appear  in  two  axpreaaions  whici 

have  no  meaning  if  a  represents  the  strsighl . 

ibably,  the  Qreek  Alpha  was  intended, Jiut 


represents  the  stesigbt  line  ; 
here,  probably,  the  Qreek  Alpha  was  intended,  bi  ' 
it  wiiTba  better  to  use  the  ^mbol  u,  aa  Prof.  Ti 


baa  done  instead  0 


alpha,   which   u 


a  like  0 


which  agrees  with  Prof.  Tait's  rssult.  I  shall  ba 
happy  to  copy  out  the  proceaa  from  Tait'a  book,  but 
it  would  probably  not  t>e  of  vary  general  intmtwt. 
The  aymbol  u  atouda  for  the  "  eccentric  angle,"  or 
the  "  eocantric  anomaly ' '  aa  Prof.  Tait  calla  it. 

BaUi.  M.  I.  C.  £. 

[72785.]— aMnaasSoldar.-Haa  "Experiment" 
ssen  any  solder  wbich  could  be  melted  by  heating 
the  "  soldering  tool "  in  boiling  water? 

Nua.  Dob. 

[72784.]— Ohinoaa  Solder.— By  unng  more  or 
less  bismuth  in  the  compodtion  ot  your  solder,  you 
can  render  it  Bs  fusible  as  you  can  wish.  Toy  spoons 
made  ot  this  alloy  used  to  be  sold.  Ou  dipping  them 
in  any  hot  beverage  they  rapidly  disappeared 
between  tbe  fingers.  £03. 


of  the  H  ;  pass  a  largs  current  round  it  for  a  few 
seconds,  breaking  and  making  contact  several 
times.  You  wiU  find  that  the  two  uprights  will  be 
reapactivaly  N.  and  S.  S.  BOTTONB. 

[72789.1  —  Diamonda. —  Diamonda   have   been 
made  artiadally  from  a  hydrocarbon  by  Mr.  J.  D. 

'  Sit. 
[72789.]  —  Diamond.  —  When  charcoal  wai 
exposed  by  Sir  H.  Bevy  to  intense  ignition  j»  vacHo, 
and  in  condenaad  azote,  by  mesiis  ot  very  large  and 
powerful  voltaic  battery,  it  alnwly  volatilised  and 
gave  out  a  little  hydrogeu.  The  remaining  pari 
was  always  much  harder  than  before,  and  in  one 
case  so  hud  u  to  scratch  gloss,  while  ita  luatre  wai 


t  may  baiagudsdaas 


in  muneoae  power  (otuaq jb 
iomonds  "  will  agree  it  wis 
It  is  supposed  to  eennt 
H.  Davy  dwnonsbaM  hy 
diamond  affords  no  cOa 


subject.  Wn-  JoHS  Gikt,  F.C.d., 

Analytical  CbemiaL 

Xewcaatla-oa-Tyna. 

[72789.]- Dl»moiid».— Mr.  J.  B.  Hannay,  o( 
Qlaigow,  succeeded  in  m.fcing  true  diaaondalf 
reducing  paraSin  and  lithium  at  an  monnoost^ 

Siture  and  preeaura  in  the  prasenoe  of  boDS^ 
tillaie.  The  prooesa  was  aimply  hesttiatts 
materials  in  a  reverberatory  furnace,  indoasd  mt 
closed  wrought- icon  tube.  Asmaywellbaims^sd, 
the  process  was  a  fearfully  dongeroua  ana,andBan 
than  90  par  cent,  ot  tha  tubes  aiploded.  na  nsl 
rMdlt  was  a  few  minute  fragments  of  diamond,  << 
little  or  no  real  commercial  value.  Idionldgn^ 
like  to  hear  of  the  repetition  ot  tha  axpwilirf 
with  tubea  mode  by  tiie  Manneamonn  lolung  ;d>- 
ceaa,  a  aketcb  ot  which  has  lately  appeared  m  Uie 
"E.  M."  (vide  letter  31747,  p.  208).  It  wmddhi 
wall  worth  trying.  There  are  numberless  theccM 
aa  to  the  natural  tonnation  ot  the  disnwiit. 
"  Nemo  "  must  take  his  choice  ot  them.  Ifobcdr 
really   knoi 

Newton  ^ught  it  a  vegetable  prodi 
Bcarcaly  worth  while  to  record  all  the  g< 
have  been  made  on  tha  anbjsct— for  at  beet  they  sn 
but  guesses.  If  we  knew  of  a  solvent  for  cai»- 
whidi  wa  do  not— we  might  crystallise  it  in  lis 
form  of  diamond:  but  it  might  just  as  jnbsUj 
corns  out  OS  grai^te.  The  real  difficult  ia  IM 
•wt-Y,  in  attempting  to  torm  any  precioaB  stcos  arti- 
ficially, is  that  we  must  crowd  the  work  uaai  ahM 
Hadame  How  took  centoriee  into  the  spaee  of alM 
hours.  And  we  cannot  expect  to  be  ofteaieaaaaaM- 
Diamond  dust  we  may  make,  pariiana,  br  Biaf 


lything    definite    about   iL    lli- 
lent  seems  to  ahow  that  it  mi^ 


Ihatw 


jr  diamond  I 


only  a  curioua  coincidence,  but _. 

diamonda  and  gold  seem  always  to  be  in  vu~f— ■■ 
Where  the  queen  of  genu  is,  there  ia  the  M4' 
metals.  Possibly  the  latter  helped  to  make  tkl 
tonuar.    Who  can  say  '< 

T.  Pnxnov  BArmfsi. 

[72790.]- BleotnflyaU  of  W«tar.-Ths^ 

ssge  of  one  coulomb  ot  eleetridty  thiougb  n* 

decomposes  ■00UO!l4-5gr. ,  tberetoca  it   wonld  tsta 

)  coulombs  to  daa* 


lu-ia2  X  -000^40 

poae  a  gallon.         Wx.  Jonv  Qbst,  F.C^S., 

Newcastle-  on-  Tyne. 

-Telophonlo.— 


Analytical  C 


[72791.]— Telephonio.- You  could  make  tM 
Bell  receivera  to  speak  over  this  distance,  tm 
Artida  I.  ot  "Telephones:  their  Cooetmelioa aM 
Fitting."  The  Belt  patent  doee  not  expii*  lu 
December  ot  this  year ;  but  yon  will  find  tbal  M 
E.M.  or  membrane  rBwiver  will  answer  your  par; 
pose  juat  aa  well.  I  have  never  heard  of  and 
Iranamitter.  The  traiiBraitter  generally  used  in 
conjunction  with  the  Bell  receiver  ia  the  Blake,  ot 


Mot.  7,  UW. 


■NQUSH  mOHAmO  AND  WOBLD  01  SODDiai:   (To.  1S37. 


KT. 


tT2T920— aninlns.— "ArTOr«"  case  i»  rare, 
lut  not  unique,  aa  be  will  find  dMcriptioDa  of 
omiluidiosvDcransain  tbe  finli'h  Mciliraljuumat 
i.  1S69,  uidinthefrr/M  A'iiti.  jror/,enMatt,  1887 
1.  394.  If  be  requiiea  to  take  quiuice  1  'would 
ffynpineiid  him  to  try  it  in  another  form  than  the 
mlplute — viz.,  the  njemnnlo  or  the  salicjlate — 
Mwdblf  either  of  them  K-ould  not  produce  the  same 
nriona  effect. 

PlymoQth,  B.So. 

172793.]— Coiln.— To  Mb.  Bottome.— You  wiU 
tw  able  to  file  cnttridgH  or  gnmnvrder  nith  ;our 


X  each  other  to  tha  epaTk-itriking  dintaiice. 

idure  (vud  or  paper,  une  rather  Btouter  wires, 
tad  bring  the  point  of  one  wire  to  fac«  the  side  of 
llie  other.  Place  the  card  midway  between  the 
mo.  The  holea  in  this  ca»e  are  alvaje  VG17  minute, 
md  cftn  only  be  veen  if  the  card  or  paper  ba  held 
between  the  eye  and  the  light.  It  the  crackling 
wond  ia  beard  in  the  apark,  it  ia  all-right :  but,  it 
liaard  bom  the  body  of  the  ooil,  it  is  the  sign  □(  a 
breakdown.  S.  Buttomb. 

[72794.]  —  Tha  iDTentlon  of  the  Block 
97>t«m.— Aa  non  aa  Mr.  Wilham  FoIhcr?itl 
^ooke  inTealed  and  introduced  the  electric  telo- 
^i^ph,  he  and  hie  coadjator.  Wheatfltone,  aaw  lU 
ralue  for  cootroUing  nuln-ay  tnuns,  and  as  early  as 
December,  18J9,  the  Oroat-Westcrc  Company  tale- 
paphed  the  arrival  and  departure  o(  trains  trora 
itabon  to  Btation  between  Paddington,  Weal 
Diayton,  and  nanwell.  aud  it  a  aecond  train 
ipproached  any  telegraph  station  before  the  pre- 
nona  one  icaa  telegrDpbecl  as  "  arrivod,"  it  hoi 
itopped  by  signalB.    To  all   intents  and  porpoe 


.  _ .  »  call 
e  introdocod 
lepaxate  instrumenta,  to  be  ueeil  only  tor  train 
■goala,  and  in  which  the  needle  wa<  held  over  to 
lie  wordi  "  (top  "  or  "go  od."  Ho  also  had  an 
Jeotric  bell,  to  call  attention.  He  further  intro- 
Ineed  the  ''obntmctiou"  signal,  which  wa«  to  ring 
be  bell  violently  in  the  same  manner  as  the  driver 
uea  bis  whittle  in  case  ct  danger.  Thia  use  of  the 
wll  impUed  "danBer,"  stop  all  trtuas  in  any  direo- 
ion.  Id  IR42  Mr.  Cooke  wrote,  and  McMra. 
iimpkin  and  Marahall  publiahed,  an  inturesting 
Moi,  "Telegraphic  Bailwaji."  Having  thua 
toted  the  facts  at  the  ease,  it  wiU  be  well  for  me 

0  mention  that  a  person  named  Little  ia  now  tor- 
rardJDB  to  Tariooa  nawapapera  a  letter,  stating  that 
■0 iiiT«iited  tbe  Uock  natem  in  IH65.  He  hoe,  it 
iMnu,  the  aailatanee  of  two  members  of  Porliomeot 
md  of  k  solicitor,  and  ia  trying  to  force  (he  Prime 
iJiniater  and  other  QoTernment  officers  to  "com- 
wn^ite  him."  The  Govemaitnt  has  very  prop«rIy 
leclined  to  do  anything  of  the  kind,  and  1  Cruet  it 
riH  adhere  to  the  deoiaiou,  tor  the  person  now  try- 
Dg  to  get  money  f  moi  the  Treaaurf  has  no  more 
laim  to  it  than  has  any  one  of  the  numerous 
eadtn  of  the  Emqush  MecKXMC. 

Clement  E.  Stbkttos,  C.E., 
40,  Saze-Coburg-«treet,  Leicester,  Nov.  3rd. 
[72796.1  — Ink.  — A  higUy-gla*ed   paper  will 
how  the  marks,  it  you  write  wita  water  omy.  Dse 

1  doll  aorbCB.  Sit. 
[72796.]  — Ink.- Do  you   not  know  that   the 

larest  water  will  leave  a  mark  that  is  perceptible 
ipon  paper  ever  so  lightly  written  f 

Jack  o?  *"  Tninua, 
[72797.1-H.P.  of  Hlgh-Preaaure  Engine.— 
liidtiply  the  area  of  the  cylinder  by  the  avers^c 
itoRiD  pressure  and  number  of  feet  that  tbe  piston 
JKvela  per  minute,  and  divide  by  33,000,  and  tho 
quotient  ia  the  borse-power. 

Jl.cs.  0?  All  Toases. 
[72799.]— Telephon9.-Seo  Article  I.  of  "Tela- 
phonea :  their  Construction  and  Fitting,"  where 
nmwin  bud  an  illustration  of  both  the  Bell  and 
E,M.  receivers.  Tbe  screws  outside  the  case  are 
(or  connecting  terminals  evidently,  and  the  screw  at 
the  end  of  the  magnet  fur  adjustment.  Wind 
With  No.  38  or  -10  U.W.O.  douUe  silk  covered. 

F.  C.  Altsop. 
1G5,  Queen  Victoria- street,  E.C. 
LmDO.]-TriBBctton  of  an  An«le.-Thia  is 
ikne  for  the  Conchoid  in  Ctirr'a  "Synopsis  ot 
VsthmiBtics,"  and  in  Gregory's  "  Examples  of  the 
Diflerential  and  Integral  Caiculi."  Try  also  Pea- 
OKk'a  "  Eiamplfls,"  and De Morgan's"  Differential 
uid  integral "  :  or  consult  articles  on  "  Lin)ai;i>ii," 
''Trjsectrix  "  [not  "  Trisaetrio  ")  in  "  Encyclopedia 
Bhttanica."  "  Esne  Caralita"  may  be  mtarested 
uiDthermodesoftriieclion;  vide  Taylor's  "Modem 
dKHnetry  of  Conies,"  pp.  HI,  1S9.  290,  377. 
"E.  C."  may  understand  it  after  thisexercice.  Let 
AOB  be  the  angle  to  be  trisected.  Take  a  line. 
AC,perpendiculartoAB;  drawOP  so  that  Pit 
=L0A(A-2fl);bigectPMiu  L:  thenPL-A' 
-  LM;  and  LM  =  LA  =  AO.  .■.  Z  AL 
-ZAOM:  but  Z.  ALO  =  Z  APL  -t-  Z  PAL 
■  2  ZAPL  =  2Z.P0B. 

W.  J.  Qbeehstheet. 
272SOI.]-WatBrUotor.— Your  wheel   is  t 


large.  Ton  must  know  that  these  depend  upon 
npmd  tor  an  output,  the  uune  as  a  dynamo  or 
notor-etectrio.  iTaok  or  All  Tbades. 

[72801.]- Water  Motor.— U  you  can  get  a 
pressure  of  901b.  to  the  inch,  you  ought  to  be  able 
to  develop  IH  J>.,  and  this  would  be  auffldent  to 
tight  Sve  or  six  lamps  ot  IScp.  Ot  course,  if  you 
can  get  water  at  this  pressure  free  of  cost,  it  will  be 
cheaper  than  paraffin  at  9d.  per  gallon. 

S.    BOTTOSB. 

[  72801. ]-Water  Motor.— Since  "  Kural  "  gats 

s  water  for  nothing,  it  quite  alters  the  cose,  and  I 

should  certainly  advise  him  to  use  a  water  motor  to 

'  ive  hia  dynamo.    A  small  turbine  would  be  beat, 

id    drive    direct.     I    could   not   say   positively 

whether  yon  would  ba  able  to  compete  successfully 

dth  parafEn  at  Qd.  a  gallon  ;  but  the  expenses  of 

lointeaance  of  your  instaUation  could  almost  be 

imprised  in  a  small  sum  tor  oil  and  attendance. 

F.  C.  AtLaop. 

[72801.]— Water  Motor.— "Iti 

plenty  of    power    for    hia    reqair* 

motor  be  proposes  is  far  too  Is" 

with  6Iii.  pulley  will  beample 

woU.     Ho  -'     ■"  '-—   '■- 


iments ;    but  the 
^e;  an  Sin.  root"' 
roer  will  not  dc 
jly  pipe  from; 


vould  n 


to  Ml 


Tuening  at  point.     A  gas-engine 

■ffectivB,  would  cost  far  more  m  tL=  ...=. „= 

here  would  be  in  addition  the  consumption  of  gas 
I  very  small  dynamo  will  be  required,  and  motor  1 
;ive  will  probably  give  twice  the  power  required.  ] 
lave  been  getting  IIH.P.  for  the  electric  light  for 
'  "  part  five  yBOTB  from  £         '  ' 


Thirlmcre, 
ailvice  I  found  DO  use,  and  had  to  experiment  for 
six  months  myself  before  I  got  matteie  right :  I  had 
aliio  to  put  in  better  bearings.  As  my  light  is  most 
effective  and  a  thorough  suacesa,  will  be  glad  to 
give  an  account  of  it  if  required.  WnoBOO. 

[72S04.]— BopouMB  Work.— There  has  been  a 
small  work   advertised  in  the  "  E.M."  mnnBctinir 
this ;  but  the  publisher  I  know  not. 
np  with  pitch,  and  set  down  with  blunt 


ilume  to  givt 
cure  of  luDg  disease  by  inhala- 
tion."    What  lung  disfiOBB  do  you  want    to  know 
about  ?      Personally,  I  derivo  great  benefit  fron 
the  inhalation  of  carbolic  acid  and  of  turpentine. 
Plymouth.  B,Sc. 
[72!<OS.]  —  Incandeacsnt    Lamp    In    Uagio 
Lantern. — Yon  can  use  an  incandescent  tamp  ' 
this  purpose,  and  will  get  very  good  results.    '. 
Edison  and  Swan  Co.  make  a  special  lamp  for  this 


tbe  lamp  ia  turned  si 


F.  C.  ^ 


[T280S.]— tncandaacent  Lamp  In  Maglo- 
Lantem. — Incandescent  lamps,  at  the  bert  oj 
times,  are  not  well  adapted  for  msgic-lantem 
work.  Messrs.  Swan  mode  some  200c. p.,  but  tbe 
game  was  not  worth  tbe  electric  light.  As  to  the 
Eght  given  by  a  2oo.p.  lamp,  why,  it  would  not 
illuminate  w^  a  4tt.  disc.  Remember  that  an 
ordinary  lin.  wick  In  a  paraffin-lamp  givee  40c.p., 
and  that  an  ordinary  three- wicked  lamp  as  uBually 
supplied  with  optical  lanterns,  gives  at  least  I'iOc.p. 

S.  BOTTOSB. 

[72tl00.]  —  Maenatlam.  —  Watches  are  very 
readily  affected  by  being  brought  close  to  dynamos 
at  work,  aud,  generally,  the  better  the  watch  the 
more  easily  affected.  Youcan  get  non-magnetisable 
walchofl.  P.  C.  AllsoI'. 

t7280{l.] — Hagiietism  and  Watchea. — Yes: 
unless  the  watch  is  protected  by  being  placed  in  an 
outer  cose,  it  will  become  magnetised  by  proiimltr 
to  a  dynamo,  when  of  course  it  will  become  erratic 
in  action.  See  my  advertisement  in  Sole  Column, 
with  reference  to  the  demagnetlaBtioi 
afflicted— •-'---  "    "" 

[72BI0.1— O-low  Lamp. — I  cannot  answer  tb 
query  satiifactorily,  aa  I  have  not  examined  tl 
lamps  in  question ;  bnt  I  may  point  oat  that  it 
impossible  for  an  accumulator  giving  only  2  ampere 
hours  to  light  a  2c.p.  Edison  lamp  for  12  honi 
even  if  it  took  only  O' 25  ampire,  since  12  byO 
equuta  three  hours.  S.  Boitons. 

[72H11.]— Boiler  Qnery.- Give  as  something 
work  from,  diam.  ot  cylinders,  length  of  stroke  and 
cut-off,  or  the  average  pressure,  and  you   will  find 
some  one  to  help  you.         Jace  of  Ai.t.  TcAnza. 

[72S12.]— Niekol  Bath.— To  Mn.  Bottose. 
Cyanide  of  nickel  dissalved  in  cyanide  of  potauic 
solution  works  well,  but  U  more  expensive  than  t 
ordinaiy  ammo oia- sulphate  of  nickel  solution.  C 
a  nearly  saturated  solution  of  ammonia- sulphate 
nickel,  which  must  be  kept  slightly  alkaliue  by  the 
odditioo  of  a  little  ammonia  from  " '  '  ' ' 
your  bath  is  only  turbid,  add  an 
slant  stirring  till  dear.  It  otherwise  spoiled,  filter, 
and  add  a  solution  ot  common  washing  soda  to  thi 


S.  BorrONB. 


(73816.1— Aaaly«l».— Ton  cannot  do  it  vour- 
seU.    It  requires  a  professionat  analyst.        Sk. 

[T281S.]— Xiantem  Bcreen.- Good  white  paptf 
or  calico  ia  the  best.  Traciog-clotb  Is  loo  trans- 
parent. Sn. 

[72818.]- Lantern  floreen.— The  tradug  do* 
would  do  probably  tor  what  you  want,  bat 
remember  the  more  transparent  a  medium  is  tha 
more  light  will  pass  though  it  witliout  iUuroioating 
it,  and  this  ia  the  reason  why  such  a  medium  as  k 
good  liueu  sheet  is  best.  Let  the  sheet  bo  well 
welted  first.  F.  G.  WhxatT. 


exhitnled  such  a  screen  before  tbe  Boyal  Society  and 
the  R.M.S,,  and  it  oreated  oonsidersble  interert. 
The  anatomy  of  the  Daphna,  or  bianch-horn«d 
water  Sea,  could  be  easily  observed.  Tbe  angle  of 
lantern  and  screen  must  be  carefully  adjusted,  M 
that  the  audience  look  direct  through  the  centre  of 
disc  into  tbe  lantern.  The  great  success  of  tbll 
arrangement  is.  that  the  surroundiiig  illnminalloa 
is  nut  interfered  with  ;  that  is  to  say,  a  lecture  by 
the  aid  of  the  lantern  can  ha  given  m  a  brilliantn* 
lighted  room.  If  ■'  11.  A."  will  communicate,  1 
shall  be  glad  to  elucidate  further,  if  neceseuv. 


[72SI9.]— S-itrate  Of  Potaall.— A  simple  plM 
ia  reducing  the  crude  nitre  to  powder  and  washintf 
it  twice  with  water.    This  nitre,  which  is  called 

salt,  from  which  it  may  be  purified  by  solution  In  a 
small  gooutity  of  water,  and  tubse>(uent  evapora- 
tion. For  nice  purposes  the  solution  and  orystalliw- 
tion  ot  nitre  are  repeated  four  times. 

M.   G.   ElBRBB. 

[72SI<).]— Nitrate  of  Potaab.- Make  a  sata- 

rated  solution  of  tbe  nitrate  of  potash,  add  thereto 
a  satumted  solution  ot  nitrate  ot  silver,  drop  bf 
drop,  as  long  as  a  doody  precipitate  is  produced ; 
filter,  evaporate  in  a  clean  porcelain  diii,  until  » 
drop  allowed  to  fall  on  a  window-pane  cryitallisea: 
then  set  aside  in  a  cool  pince  to  crystallise.  Colleot 
the  crystals,  they  will  be  free  from  all  traoee  of 
common  salt,  NaCl.  S.  BoTTOHB. 

[7'2Sig.l— Nitrate  of  Potaah.-Abiolntdypnia 
nitrate  of  potash  can  be  obtained  by  dissolving 
metallio  potasBimn  in  distilled  water,  neutralisiog 
with  pure  nitric  add  aud  repeatedly  ctystotlisinB. 
Very  pure  nitrate  can  be  obtained  by  simp^ 
re-ciyBtalliiing  commercial  nitrate — i.e.,  make  ft 
__. —  ._j  __,...- ..!._  crygtaig  iu  hot    water  and 


[71320.]  — Blcbtar'a  Dream.  — "  Stella"  vriH 
find  this  m  Proctor's  "Universe  and  the  Condng 
Transit,"  p.  204 ;  or  in  my  "  Scenery  of  tha 
Heavens,"  p.  277.  J.  B.  OoBE. 

[72820.]— Rlchter'a  Dream.  —  In  reply  to 
"Stella"  on  this  subject  (which,  by  tbe  bye,  ha* 


Wame,  and  Routlcdge,Fartingdon-Btreet),iu  wbidi 
book  the  dream  will  be  found  is  exUttso  on  p.  19(. 
If  "  Stella  "  will  advertise  his.  or  her,  address  bl 
the  Address  Column,  T  shall  be  very  pleased  to 
forward  a  verliatim  copy  of  the  dream,  the  length 

„•  _i..-„i,   tl 1.  — . 1  ijeveuts  it  bemg 

AuTOLTCtTB. 


UNANSWEEED  QTIEEIES. 


•ary  Card  Case,  31. 
73IS8.    steam  Coil.  31. 
;jieo.    HydimUlic  Pioblmi 


7»15&.    Bleaching  CotUm  Goods,  110. 

ItaA,    Chiioe' Clock,  p.  til. 

imt.    TrrBti,  Book  OD  Moulding,  111. 
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QUERIES. 

[71SM.)— Blayole  Power.  — 'Will  some  neohanic 
'kiBdlr  uiiwin'  the  foUowing  qneir  ^  Two  bisrel«  or 
■BwyelBi,  tqwd  in  etrrt  respect  uid  mtijing  lidan  n( 
<qul  iteiKht,  »»  uKDding  ao  incline.  One  i*  jmlled  by 
A  mui  In  RODt  with  a  rope,  the  rider  being  iiuntiTB.  tbe 


it  up  rittbv  on  It.— DoCToa  Hid. 

[T»n.]-Bl«etrla  Liehtlnff.-I  ™a  ■  book  on 

■nnnnDlMon  bf  Plutf ,  ud  he  itoteg  that  SO  aelli  caa  M 
dwind  bj  Oa  oonent  aaa  two  Bunien  ceUt,  if  ther  ire 
eODpled  tor  qnuititF  for  Uw  ebuKCi  ukA  id  t«ndoB  for 
gg.     Noir,  IC  iwnTTnl  to  ma  tbat  If  a  ■■£  at 


bogii 


irbattoT.    Will 

noble,  and  bow 

long  muu  aconmaucnTi  c^iar^ed  in  tikia  wij  wonid  liriit 
a  lamrt  ALn  will  B«umulaton  mads  h  Ofactibed  in 
hii  book  on  "  ElKtrieul  Initnunenta  (orFocket  Celli," 
anana  as  well  m  Ibe  coiled  lead  pUtea,  il  four  pUta  are 
Died  parallel  to  eicli  o(btr  t— F.  A. 

[ntSM.]  —  Dynamo,  UonolieBter  TtpBi  foi 
Inoanduceut  UKhtinK-— Wuuld  Uf.  BaUtioe  or 
Mr.  Allaop  oblige  me  vilb  the  niie  and  amoant  of  irijs  to 
irind  thii  muhine  u  tollawt :— The  colli  are  lOJln.  lung 
by  ICIllu  ^de,  Hin-  sore,  lin.  eheeka,  eacdi  end ;  the  top 
la  10|iD.  wide,  lin.  thick,  Ut,  Slin.  loiw,  roondsd  at  euch 
(Od ;  ba«  Wt.  ajin.  long  in  centre,  Mm.  wide  at  ends, 
^in.  thick,  Sin.  Ganle;  nnindtliebia«tlieiili 


parai.  1— North-  Eartsm.  —Would  aome  kind  reader 
vc  ojlinder  and  driTing-Bheel  dimensioai  o(  the  follow- 
H  ensinH  1    Aldo,  if  pofflible.  their  dates  and  [leaignera' 

".B.R.,   1180    loolside  wlina^r.   (our-couplsd 

(four  eoopled  bogie,  Wocsdell'i  eoropound), 

eoDpled, 'Kimclhing^&e  O.N.K.],  333  (Woradell'i),  40 
'loi-iiou^ed).— Ch.  H.  O. 

[raeSS.]- Dvnamo.— Will  aaj  reudet  kliidli'  adrlae 
_ie  what  die  dynamo  I  coald  drive  from  an  engine,  11 
bOTV,  3^  atioke,  at  401b.  preavnrel  I  do  not  mind 
what  make  of   dynamo  it  ii    to  get  the  moit  light. 

lief  iketob,  withlainount  andiiie  o(  wire,  will  oblige.— 

|7K8S.]—aieanlaffOIoek'Oau.— Will  rome  reader 
eaae  Hay  bow  to  claui  an  old  aah  clock-<34Q  aad  flniih  in 

[73940.7 — PoCHSbIhk  ConcnTe  Lenaea.— Should  bi? 
oblie^  if  any  reader  would  give  mp  all  tha  Humbert*  of 
concave  leiuea  aa  used  for  epectacln,  and  the  nnmben  (in 

Should  alK)  be  glad  to  know  of  anj'  book  dealing  with  the 


the  belt  (it  V 
[ae»p«rt,ai 


ride,  ail 


latuie  would  be 


]--W»toh-JoDUillff.-Will  an; 

_   le  how  itaff  ia  died  for  drilling  up 
pivot,  and  if  it  in  always  neeeiaary  to  remc 

[72812.1 -Ancient  ArlthmBtlo.-Ia  i 
ratem  oi  arithmttic  was  in  nae  by  the  i 
boot  the  period  w'       "    " "    --*'-'-■-- 

formed!    About  1 


Any  infominlinn  to  oblige— An  Olo 
|T3S3(r.]— Unniciiial  Bogliieera'  Exam.- Coidd 


KSi: 


le  coome  Df  atady,  bDoiB,  Ac.,  required  Ie 
or  the  AMOcialion  of  Miinicipst  Eagiuecn'  I 
Id  in  April,  lani  l-SruD.IaBT.C.E. 
;.]— New  Honae.- WOlBme  of  "  onr"  n 


a  hooBe  la  dry  enough  foi 


modeto  hi 


[7«83T.]— Bichromate  Solntiona.- WbenordinaiT 
Ushmmate  nlntion  bsoomea  tiKd  up,  ia  there  any  method 
bj  whidi  it  can  be  renorated  or  reireabed,  [or  moat  it  all 
bettiiown  away  u  naeloi  T-Btn-aa. 

[TiMB.]— Oat  with  Plta,-I  kava  a  IVarn  eat,  about 

to  good  DondKion.  Be  genenlty  baa  hii  tongue  partly 
out,  and  flta  alwayi  eome  on  when  aaleep.  I  had  him 
when  about  flte  we^ki  old,  and  ha  bad  then  already  been 
made  domeaticnted.    BhonJd  be  glad  if  any  reader  eortld 

Tnaai 
-     IM.1— Blaoflhlns  Fiah-OU.-I 

Inlng.  the  bleaching 
,   bf  paraing  ateam 
I  tiavG  tnad  both  of 
.._.  .   .    it  *ai^g  aucisra,  but  have  great  difficulty  iu 
■epantii^  Uie  water  hom  the  oil.  with  which  [ospecklly 
tn  tiiaArat  matance)  It  forma  a  perfect  paste.    Could  any- 
greater  heat  than  abunC  130^  Fahr.  !— 


throng  and  l^  chloride 
tbcaa  with  m^g  auccei 


lag  the  oil 
Omcao:!. 
[7SSR0.J— Bleotrioal.— The  dynami 


ladiine,  and  could  not  1»  more 
Wanting  to  cbargB 

blelYbaught 


typeNo-afromH.  Jon« 

Now  alUungb  the  aeriei ...._ 

in  amptota  on  tbe  ammeter,  J<me«^ 

affect  the  anunetar  at  aU,  ad  I  cant  lell 
mar  mention  I  eon  drire  Jonea'a  machine 
■■  I  liaTe  ample  power.— Whoboo. 

[T9SS1.]— Aiaarieau   Organ.  —  Cto    say  of   your 
naden  give  ma  inHtruetiena  bow  to  make  the  bellowg,  or 


liketoLi^w'^hi 

be  used  tor  the 

[73833 J -To 


'  the  ordmary  hr 


'Koa."-Will    "Eob" 
Five  me  the  tempotTituw 
'mbor  and  the  eui 


niitablc  for 


it  Bombay 

vithnut  uaingrefrigeiatorB  which  produce  ojM 
ibT     Also  what  kind  of  datheq  are  mi 
neehanic  going  out  for  about  dve  toeutl 
any    book   giilng  uaelul  mtormatioa 
tmvellen  to  India  will  oblige.— Soi. 

[nsss.] — Pampas   Qraaa.- Bow    Bhould    Pampaa 
nui  be  treated  when  intended  fur  bonaa  decontion  1    I 
EaTB  lat^r  had  aame  cut  which  waa  tall  and  wetl-gmH: 
bat  Inatead  of  having  that  Icuae  aud  Huffy  ^poaran 
whieh  addaso  much  loiU  beauty,  the  dower  ia  limp  oi 
hardly  projecla  beyond  the  BteDi._Q.  C.  C. 

rja8S4.1-<niroinloAcld.-lpurehii«diiomeehTon 
add  for  batlety  purposea  at  two  places,  which  have 
totally  different  appearuaee.  One  ia  a  deep  red  powdi 
and  the  other  a  btnuttf  ul  iTimaoo  needle  crystalline  mai 
This  Utter  ia  the  dcsreat,  but  they  did  not  know  of  a: 
other  kind  where  1  bought  it.  Can  aomo  reader  plea 
taplain  the  diffa renee,  and  if  one  ii  aa  good  and  uaed 
the  same  way  a«  the  other  tur  charging  abattery)— B 

ITSSISJ-Oabip  ContentB.-Will  any  reader  kindly 

diameter  and  SJOft.  Seep,  and  I  reauire  to 

tbe  amount  uf  itd  cubic  contenta,  the  sum  to  be  worked 

ontlnfull.-F.  K. 

[738M.) -Belf-Exoltlns   Voaa    Hftohiao.-Oin 

anyDfoura'-kindljteUm    •---  "^ 

machine  supplied  by  Becke 
Corent  aardea,  obtaina  iti  n 


likea , 

chiaa  1    Are  tbf?  broken 

Btyi  DS4 1— LocoaoTjvB. 
[73B^.7— Olaak.— IhaTBaaAmaticandghMarA^t 
ver  olDck  which  looaeg  «hen  full  wnnnd,  and  gaiuwta 
ilf^way  down  and  near  the  endiof  the  wnek.  Ml 
anipulation  of  the  hair  aprlng  will  correct  it.    Ia  Ikt 

--'^' '"^"—■'■PS 


[T29SL]— To  Sr.  Allaop.—Erectioa  of  Mvh^ 
ne  on  poala :— Length  about  halt  a  nul«,  ana  ^na  ft 
bontioiidi.  to  Uke  a  pablle  road  obliquely.  lAodl 
.jel  obligel  if  Mr.  Alliop  would  Hy  what  doorinllgB  d 
wire  ihould  be  naed  for  gauge,  kc.  I  oantemplata  iA| 
Or  potts  about  4in.  throng,  with  IStt.  above  gnmnd.  M 
wbaldiataneeaapartthonla  the  poiti  beplasadl   VW 


m  BuolidandArcbimedea' 


n  adopted  by  the  £ujopeAa  nationa  f — 

[73S13.I— Electrioal  QneiT.— "^onld  Ur.  Bottone 
kindly  Inform  me  how  to  make  a  -mltanieter  alao  an 
ammeter,  to  dx  on  a  imalt  awitch-board,  and  to  register 
reapectively  90  volts  and  10  ampdres  I  I  have  Mr. 
Bottone'd  excellent  little  book  called  "  Eleistrical  Inatm- 
ment-UaklngfoT  Amateurs."  but  I  nhgold  Ilka  to  make 
nometblng  better  than  thoae  dacribed.    Vnfortanntely, 

leuta  wi,iUd  oblige. -VotTa. 
[73&U.]— Voltmeter.— I  wish  to  maki 


_ith  aignal   belt  battery,  ta 

would  be  approiimat '' 

[738SS.]— Watchmaking.- Will  i 
regulator  It  — ., 


Lo  read  from  6 


0  Yolta  U 


ic-bell 


batteries,  mostly  for  outdoor  purpoeea  and  rough  uaaga 

S»4S.3-I..  andN.W.By.  Oo.'aFoot-^ 
ill  any  f  "— - 


lyod,  and  all  pal 

[7SMB.]-B6verBinff  Electric  Motor.— I  i 
tognet  motor.    1  have  one  driving  an  air  propeller 

3  get  at  lis  power  I    It  takoa  7  amperes  to  drive  i 
[Ta§l7.]— Furnace  for  Scrap  Brasa.- T  har. 

bmaa  and  acrap  coppr  into  ingott.  Will  any  mdt 
plan  and  sketch,  an  j  the  probable  coat,  alao  what  qi 
"be  furnace  would  run  in  a  day  I  Alao  please  aS] 
leigbt  light  acrap  brasa  would  be  likely  to  low 
wti  in  njmelting  down  Into  ingota  T — J.  W. 
[7S8l8.)-01d  Clock.- The  rough  aketeh  inoJo 


Drirenby  a  spiiniA,  'KSpe-wheel  moves  horUontnlly, 
B.B.  Bat  pallet*,  C  frunl,  pivot.  D  knife-edge,  E  piece  of 
Sue  wire  paaaini  Ihrougb  ateel  block  F,  w^ich  latter  ii 
made  in  one   pieee   with  the   e^cnpemcnit  arbor.    ThlR 

Ei've  of  braaa  wire  JK  hrobeu  off  ^cil.  Just 
lock.    As  all  other  parto  o(  thf '  - 

feet  and  little  worn.  I  want  to  b 
and  otyle  of  penduiuia  and  bob. 


luw  the  proper  length 
to  that  I  may  perhaps 

ireiuid  aiaU    whether  there  are  Boy  molaa  in 
intrjt- : 

if'dalry  piLJiTuDe^  lately"  held  in  Lor 


17B8W.!— Kolea  in  Ireland.— Caa  renders  redde 

-  '—'and  alale    -■-"■--  ■>■ —  — '—  •-  •' 

1 1— Num. 

[75880.] -Mtlk. -I  am  inforaied  that  at  the  eihlbitloi 
.f  d^  piiiiluce.  lately  held  in  London,  there  waa  hi 
appualas  to  preserve  milk,  Sc,  by  treeiing,  and  keeping 
it  tro»a  hy  quite  a  new  method,  nnt  coating  one-fourth 
of  what  the  older  method  does.  If  any  of  "our"  readpni 
know  anythmi  of  thia  method,  I  shall  be  ((lad  to  have  an 
eiplanation  ol  it  in  detail,  and  perhaps  where  it  coo  be 

[738S1 , 1— Orean.^  Could 
mt  T  cannot  tec  tbe  foroe  uf  hia  objection.    They  ■ 

nanual,  and  33ft.  on  pedals — Pciiii.a. 


.  .isa.l—l..  and  S.W.  Tank  I.oooB.—CanC.F.D. 

Muiahall  mform  ms  if  131  and  1113  are  the  same  daat  a>  UR 
~~»!  I  rumllect  seeiwr  them  Boml^  timsaap.bdda 
member  the  daaign;  they  ioem_to  haveTrfl  Fi« 
Elms,  unleM  thoy  are  in  the 


GfT,  Just  tomedoiucil  XX 

r witb leading boiia.    Ishsdl 

oe  partlonlnrs.    What  has  beoomf  fl  "Finbsll'' 
'— '■ — '■ — ' —  —   '>r  nuining  aa OT3,  ft&,  Uav 


IS  4-ooupl«d  re 


It  Is  quite  a ;_. 

ed  deptha,  kc  j  all  an  oorrt 

tn  balance  makes  13&^  ol  m 


I  have  had  it  to  nl 
Wbalthi 
in;  fnllrwi 


_,  _jd  if  M.  bowl    WiS 

wire  and  laaulatom ! — B.  ^ 

,.      SOlMtflMrtf 

leaves  of  pinlona  reqairod  ia  a 
'-   •-   •■ —  a  DenJBOD  pavif 


[73SM.1  — Eow    to  Become    - 

Aatronomer-- Ihaveaboy witbaliklDgfoti  . 
.  -■  ---  —  -"---ee  of  hia  becoming  a  uiufussiu^ 
re  such  berths  capa&le  of  yieUiig  a 
Id  it  be  a  good  preparmtiaa  to  aa^ 
od  optician,  orhowODuIdhabestsuki 
oe  guud  uatnnomer,  like  "  y.B-AS,' 
maker,  Uke  Ur.tUm, 


-T^ 


[73851.:— Shooklnr  Ooil.- Would   sonu  <d«taW 

rdader  kindly  tell  ma  if  So.  W  for  primary  and  Ka. » 
for  icoondaiy  la  tbe  proper  wire  for  amall  -»>^"V*^f  id 
.long,  with  (in.  core,  aiulbruBtuba  iHmlnsDnl, 
1  bow  much  wire  (In  weight)  of  enah  eon  sboaU  I  b> 
quire,  and  Ii  It  naccasary  to  put  paralfln  wuad  f^tf 
between  each  layer  of  primary  an  well  oi  seoODdaiy  winl 
How  Is  the  end  of  oor 
Plaaae  say  proper  way 


gd,  ao  as  to  Kot  Ding 
nneet  up.- A^iiktii 


ne  after  being  newly  shod.    Can  y™  Id 

'remedvl  Would  a  curb  on  bit  be  of  any  hda  nt 
cytbiog  to  rub  mto  joints]  Alao  what  will pradoca lair 
_a  knees  I     I  have  tried  gunpowder  and   lard,  borit 

ivaiL  Any  hinU  will  oblige,- pDtii.in. 
[73960.]— Dented  Drawing  Board.- Tbe  cOv 
lav  I  waa  persuaded  to  allow  my  large  drawing-taaid  la 
ravel  ia  a  raUway  luggage  van.  AlLhOBgli  Ihad  a*^ 
be  oSciala  to  take  gnat  can  of  it,  I  foond  on  (OtiOf 
-       -  -    ■  right  aadatk 

le  string  wlM 


lie  grain,  caosed  by  great  pi 


I  get  rid  ol  (haal- 
laOaft- 


[73960.1- Depoaltinr  Copper 

in.  — Can  any  nnder  aasLBt  me  with ' 

euolof  obtaining  a  deposit  at  copt r-- . 

mm  (aatinga  (not  larger  than  a  crown  pi«e}  I    I  do  Drt 
require  a  thick  coat,  aa  theiBisno  woai-,  and  having  (^ 

reader  be  good  enoo^ 
ed  from  oaepollsyl* 
anotber  by  meann  ol  friction  between  the  belt  and  thaw 
of  the  poUey,  or  by  adhesion  of  the  belt  to  tbe  faoe  ctlkB 
pulley  I— BauT . 

E«3.]— Boiler  Tnbea.— I  wish  to  put  ■cms  mm- 
,  about  3ld-  diameter,  in  asaddle  boUBr,  anddoD^tfa 
howIeangetthcSaogesof  thetiibetwbtlfthejramaala 
both  cods  of  tbe  tube.  1  oonld  do  it  tf  one  aid  U  bsM 
loose  flange  socket  bolted  on  the  boiler,  but  do  mt 
_  rhat  to  oaolk  the  tube  into  the  socket  wifttlat 
will  itand  Ibe  Bre.  There  is  lotaething  that  «m  do  It,  M 
',h  tuhea  flied  in  that  way.    Adllkirt 


[73983.) -Ktorophona.-T^J  Ma.  jLbLeor.-Iaa 
about  to  mukc  a  trsnimitto-.  Wdl  jon  please  fin  as 
the  siie  of  pine  board  and  thickness,  nail  dMOld  that  •• 

oorkallronnd  or       ■       -  "      — "  -— — ■- 

bc^ord  ought  to 

whether  the  be 
— Micro. 

[738QI.1 -Solution  of 
"■-■  by  the  -"■■ ' 


aduion 


solve  more  than  aeven  grains  lo  the  ounoe.  I  •hillM 
much  obliged  if  anyone  wIU  inFoim  me  tbe  eiact  smoaS 
of  sugar  required  to  effect  thia  T  AhnlshoaUbs  ^la 
learn  whether  lime  la  soluble  in  glycerine,  and  if  n,  >> 
what  proportion  !— C4i/iiua. 


lyi^Btraliet  Also  force-pump  lofeed  same.  Kngiim* 
.oriiontal.-ZixiisiTs. 

[73386.] -Lathe,  Divided  Paoo-Plate-— I  baw 
ltl«d  a  hrsaa  (ace-plalo  Co  my  lathe,  6in.  diam.  WIB 
omi^  reader  kindly  ti'll  me  how  I  may  divide  it  inlo  lbs 


SNGLIBH  MXUHANIO  AND  WOSLD  OV  SOEENOB:    Mo.  1837. 


I-Orv>nla  An»ly»i«,-wiU 

Ha  niB  to  ■  vurk  giving  dttiili  i. 
UUtirc  *B*]Tdi  at  oouxntniCed  Co 
mri&v  praxtinate  eonttttiienla  T- 
»),  dbununoid*   (iDdiguUtilel,  ] 


,_aldrill»l    Al«o 

nn  buked  all  IvheUw  before  or  >(ter  hitrden- 
sAchknflry  I  Uough  ■ketchu^or  ui;  ioforauCiotL 
ranld  oblige.— AiUTiDB. 
I— To  Kr.  Bottons — I  am  gtrisg  to  nm 
s.s.  wim  bthlod  the  ikictiiu  at  >  new  banK 
tdl  mi  vlwtlieT  I  ihoold  pat  >iiiii  tabM  bsbind 
o  the  Tim  thimigh  1  Alio  if  T  do  aotpnt  tubei 
in  gu  hooka  do  to  kxm  the  vim  op  T  Wonldl 
itter  rMolti  il  I  nude  the  batt«rT  wire  of  No.  IS 
ud  Una  win*  d1  No.  10  B.W.Q.  inaleinl  of  atl 

I  bam  be«ii  told  nf  a  rerr  Himpla 
Ag  Thioh  La  made  by  bendlu  a  bar 
in  obtnag  aw)e.  The  one  I  heud 
ideof  aateelbu  about  sh.  by  liin.,  and  ma 
j;r  an  lye  at  the  roA  of  the  long  una.  What  I 
Dowia:— 1.  What  ahonld  be  [he  rclttloa  between 
IBM  and  length  of  the  bar  I  t.  Bclntfam  of  long 
ort.    3.  Length  of  bar  for  gong  to  be  nied  in  an 


r.  oomzaanleatdaDa  for   thja 
addnaed  to  "  I.  Fiaaol,  SsoUaJi 


IrOtm^-- 


backgToun 


.1(1  any' 

[  could  cniltJi ....  _.  .. 
hich  ii  often  aipowd 
.  gKaUy  oblige.— Olb 


[— Synuno  Viading'.— I   bave 

mgi  boiuht  a  Manch&ftcr  ^Synamo  17 

■^ ■mpa,  and  give  *B 


l^ht: 


iaya  neither  ta  right;  tbore  miut  betourni» 
ant  ta  hare  to  loiriiid  it.  Who  al  our  reulun 
.  wiU  help  me  nut  of  a  !ogl-U.aiiTs^ualJn' 


— AatTO.  Teiakoops.— W 

— '-Tna  hoT  to  make  an  oiiEri 
or  Stia.  ftpcrtuii 


lekindlf 


a  withant  I  Iutb  bearf  Oat  a  good  telcaoope 
Ade  br  moimting  the  lenaea  in  cardhoaad  tubes. 
M  will  give  UiB^oiial  longlhaat  the  lenaa,  their 
coat,  and  a  few  hints  on  moantiag  them,  It  — ' 
:  boon,— A.  E.  ff . 


eompooodA  a  vpeuiidit^,— A.  J 

— Ohsmlcal  Analy>i8.— If  aulphur  dioiide 

rarCt]'  of  I'OG,  what  would  be  Che  pnibabl«  mpi- 
t  the  liiinOT)  and  bow  cad  I  estimate  aeiurs-Eely 
itjof  free  and  combined  BO,,  aUothcCaOI- 

— If  IcroBcopy.— Would  Mr.  Battoae  iofoon 

ItliB  air  from  obiectaintauGedfortbei 

«H  to  ft  laboratory  air-pump  worked  by 

a  to  knon  aleo  how  to  cooatroat  a  riuAing 
would  be  tellable  iu  alwayj)  gu'tting  tile  aSdea 


S&: 


o  gire  Uie  valve  |En-  -"" 

W-    Am  I  right  in  lap . , , 

nvn  the  porta  wHI  beB-lOin.    Is  thla  right— the 


lapl    Coaaeiiuentljr  thedl*- 


i-eheat.    On  what  clearanee  shall  I  n, 

igCh  and  breadthot  valve 


in  ptUer  wordi 
1.  from  lie  md'l    Will  Ihi 


of  eyiindtr.  when  bui^  j  to  be  saf 

lo  Like  a  good  defligo 
I,  and  the  best  mode 


Htruk[-  8in. 
■leu,  thiekneei 
imj  tod  lopiaton. 


dimeDiiODa  T  Depth  of  Brabox  Uin-  width 
height  «|hi.,  with  Mven  llo.  tnbas  Uhi.  long. 
Eet  nulflcieat  drmoght  for  the  abovo  to  bnm  eoul 
nperly.  I  may  add  that  cbimney,  wbinh  f 
is  led  dinct  into  kitchen  flue.    BnCirelen| 


1,— T.  T 

^Ulcrovoopy. — Will  some  reader  help 

nulpbatoi,  cryHtala,  and  bo  on  of  oouner. 
imooy.  nuAganoK,  aaUeylio  acid, 

dip  with  or  without  puluiaur,  or  Hiy  wl 

be  ublaiDcd  t— Cbvitu.. 

'Becordsr  foi  Plano.-Coald  a 
ritb  ikelebes  or  ideas  to  make  a  tocdti 
idaptdd  to  a  pioDu,  so  oa  to  obtain  a  nrv 


Separtmeat 
1,  YkwU  Un 


F&oBLHU  inrxxm. 


niNTB  TO  COBRESPONDBNTB. 
1.  Write  on  one  aide  of  thepapei  only,  and  pot  drawlaM 
Im  OlurfnCiDiu  on  aepante  pleoea  of  paper.  9.  Put  tidM 
to  qosieo,  and  when  answering  qaeit»  pnt  the  nombet* 
*•  well  as  the  tUltt  ol  tlu  auarisa  to  wbiah  th*  n^lM 
iHm.  a.  BttahiCT  k  a»J»  fir  IbmIIih  laBsta.  nmtdf. 
o>  npUv.  t.  LettJae  oi  qnafaa  aaklBc  for  silitiiiaisi  dl 
maBDbebiren  «  aiKT«apsM*BtL  a  wiun  tooli  <*  ottM 
•itWaa  am  be  iiiiihIimiiI.  <■  repllai  givfu  audi  fat oraut- 
liomeaniM  be  Inserted  «npt**adT«ttl«ment«.  S.  tfo 
qiuitlaa  osUng  for  edooatioaBl  or  sidaitifle  infSniiMDa 
la  anawoed  through  the  poet.  4.  LeUeta  asat  to  aen^ 
the  Editor,  are  not  forwarded. 


K0TICE8  TO  OORREBPONDBNTa. 

_ .  JEICT  Mlutions  to  1  JJBby  F.  W.  N.  r*mbart  (»),  W.  L. 
Mortla  (author'sl.  T.  H.  BUUiuton  (I),  Sighee  {11,  Biene 
IU).  W.  Gleave  {21,  E.  7.  (seoood  aolutionirWUU  Knight 
(2)  (very  crude,  not  up  (o  Toonie*  pilehj,  W.  Jay  fl), 
C.  P.  V.  [1),  W.  J.  Oreenstant  (seoond  aolntion}.  J.  S. 
Eastwood  (1),  W.  A.  Clark  !>),  A.  Fellows  (1),  Tr. 
Fernando  (1),  Lieat.  Ool.  Ryan  fsj,  J.  Eisttuck  (3),  Link 

Sdior's),  aod  m.  KeUy  (»nmd  loliitian; ;  to  1>3(  by  J. 
tmck.  W.  Oleave  (very  nic^  ortanged,  and  not  too 
euy),  W.  Jsr,  White  Knight,  F.  W.  K,  Idmbert,  and 

J.  F.  Moos.— We  quite  s^ree  with  yon  as  lo  !n3. 


TSBIIS    OF    SUB8CRIFTI0V. 


essut  fa*  HSt  oal  «f  tht  UbIM  Kia^B  b^  lhfl«iHUBSriasinrBP« 

TliErtHS  ehLUU^  p«f  tsuuDi,  poll  hH.    Tbe  ■:«»!■•  vlL  ba  fnnvuliS 
l^a  •ubaenpUBS.     Uh%t\  anabrra  ua  n^Dind  to  ronplM*  vslniui, 

ILIII,     xLlT,     IlV..     llri.,    XL*11..     1L*1H, 'SLIX.' 
L,  tadLl.,  fassad  iael«tb,^i.*Hk-    PssthK^^LN. 

SSeb  hSir-TSBTlj  TQlBBS  Id  Pibnsrj    oA  ADjtBit,    u  0^  s  livlM 


OHABora  FOB  Asvsaiisiira. 


meaauv  ma] 
oned  to  anj  one  of  eight  oentrol  offieea  ii 
luartan  ol  the  city,  after  which  it  nill  be 


Dt,plnli7«l  llnrtlBmi 


HollomT'a  Pilla  pomoas  the  power  of  erpalling  ol 


AVSWE&B  TO  COEKESFONSSKTS. 


'.*  Attentton  la  eapeotiDr  drawn  to  Hint  Ro.  1.  Hw 
Bue  devoted  to  letters,  gnerle(,aod  repUt*  Is  msant  Mt 
Ibe  gaDNsl  good,  and  it  is  not  fidr  to  oeeupy  It  with  qnia- 
tianisoAaaarelndleatad  above,  iriilab  ano^ollndl- 
vidnsl  Inlerert,  and  vtidi,  II  not  advertissmenti  b  thMi- 
Mlvsi,  lead  to  replica  which  an.  The  "Btneouaala 
Oolamn'*  olfenaduap  meansof  obtalniusseliinfoniit- 
tlea.and  we  tenstoBr  leaders  will  avail  tboOBelvM  at  tt. 


elsewhere : 

T.  C/i-s.-T.  B.  Etty.-I*i(y.-W.  H.-Eomeo.- 
J.  R.— Puuled  Odd.- Norfolk  HonJogist.— H. 
H(«dKDrth,—C.B.  Bingham.— JaekStnw, —A  Fe 


HLd worth. — C.  H.  Bingham.— J ae] 
th«  ItofiU  Artnwonlntl  Booiety. 
j.uveiitor.— Power. — J.  nisisrnr      fi    d. — i  -  \.-  a^ijism 
— Billv  Hooks.- Nortoo,— Hjuionbe™.— a.  E.  K.  H.- 
Abertlfy.-AmatcnrEloctncian.— T. -^  ■      -      " 
— H.  Wilson.- F.  Vetley.- A.  J.  Dei 
— R.  J.  Urquhart.— Iian.— Horo. 

|If  the  skeb^b  gives  a  e> 
-  ^ ■'  tin  wute. 


3.  K— Tom  Moore. 
,-F,  Q.  Willatt. 

wm 


be  possible  to  spUoo  all  thu  water  into  the  deeper 
shaft.  OS  that  is  man  than  twioe  aa  deep  as  the  shaft  A. 
If  the  pipe  ooODectioDs  an  sound,  It  lowit  be  poesibli 
to  start  the  action  by  means  of  the  mouth  apptfed  to  I 

Btop-gocl^  so  aa  to  oduBst  the  af" " — '   " '- 

fleientlyuiturb  the  equilibrium  i 


tbnnub  tt.- ,.r- 

Tbe  principle  of  thoalpboo  can  be  found  (nllyenilaliied 
In  the  oomenns  tsxtbDoks  of  pbyalea.  'Ae  booom  of 
the  long  pipe  most  be  plogged,  or  atopped,  in  setae  war 
to  eihaost  the  aii,  and  wbeo  the  water  haa  rrsnplatdT 
lUledlhsiripeBtheplDgean  baremovad.  TbeMopeeok 
ia  cloeed  Anitly  'be  water  mebee  It.  Ton  ean  try  oa 
the  snail  stale  with  a  glaas  of  water  and  a  pleoe  d( 
rsbboi  tube.)— J.  C..  File  Ysajs'  auhaafber.  |Tbe 
action  is  known  simply  and  aceurotely  as  "oneping,*' 
and  if  the  oil-can  ii  bidf-emply,  you  must  tilt  it  to  use 


.    I'benis 


■eally  ,. 


id  on  p.  19G,  Mo.  1073.    BoalB 
it  ■beOao  for  the  eb(apbettUi« 


nntU  of  a  suitable  aonal^enOT.  Heveiol  recipes  ban 
been  givai,)— Etacraon.  (Which  one  do  jou  meanl 
The  portable  eleetrle  gas-ligblec  was  deecribcd  not 
mnny  weeks  back  *n  answar  loa  query.  It  is  ■' perma- 
nent," so  long  as  the  materials  of  which  it  is  nuide  last. 
Dlastrations  is  So.  1093.  Bee  also  other  forma  in 
No.  ins.1-^.  H.  Cuavia.  |Fl«sc  see  the  iii»lico9  ol 
recent  volmnea.    There  are  quite  a  number  of  dynamo 

wire,  method  o^winding,  *c.l— J.  W.  C.  (The  compo- 
sition topposed  to  be  used  was  given  on  p. 160;  but  we 
anspeet  Uie  exact  prapoitioas  are  known  only  insida 
Edison's  factory.  See  indices  of  back  volumes.  The 
diwhragms  sre  of  thin  glaai.  mica,  Ule,  or  of  oikd 
silk.  FsrtlGubini  hate  not  been  pabliahed.)-Zauaa. 
(Wa  do  not  think  they  are  on  sale;  but  nmly  you  can 
iDqnite  at  aome  of  lbs  shops  In  I>ublin.)~AHiTBDa, 
(V» ;  snch  aa  initnunent  waa  cihibit«d  abont  seven 
or  eight  nars  ago  at  the  (^tol  Palace,  and 
also,  we  think,  at  OiB  Inventions  Exhibition.  Ouery 
inserted,]— A  LasD*   Cloth    IJaiwaa.     |New  honsa 

flres  and  keep  the  windows  open.)  —  S.S.  P. 
(Better  consult  a  suxeon,  and  see  if  he  cannt« 
reduce  the  hernia.  At  any  rale  he  can  advise, 
after  eiomlnation,  whscher  ii  will  bo  wise  to  tnadle 
Ibe  lathe.  Hiva  nothing  lo  do  with  tbo  treatment 
mentioneil,)— Novica.  (ft  will  always  love  a  "  gimse 
spot."! -Fii ITT.  (Marine  glue  will  do;  hot  oidinaiy 
pJe  glue  with  acetic  or  nitric  acid  might  answertha 
purpoae.  Try  adding  a  few  drops  of  the  a^  to,  mv,  » 
spoonful  of  the  diasolved  gloe.f-J.  W.  (If  ao  bod  aa 
that,  you  will  have  some  trouble  ;  hot  if  yon  fan  gat 
oil  into  the  holes  It  will  kill  the  Insects.  The  furniture 
oooldbesenttotbeuphotslererBaiidba  "  cmed,"  while 
the  woodwork  ot  the  boUM  might  be  tuolgated  with 
Bulphuroos  funics.  See  the  indlcci  ot  bock  Tolnmea. 
1.  Depends  on  what  la  wanted  lo  be  dona,    a.  If  r>a 


climate  Is  hfolthy.    V 

temperature  in  the  slude :  bi 
thatsothennal  line  marted  eC 


It  for  bght  work.  Sao  so 
...,  _  _i,Tua«  Tta-To.n'.  (The 
We  do  Dot  know  the  highest  mean 

chorta.)- B.  (Plwse 
•se  the  artieiaa  on  iiaiepiionM  now  running  thiough  the 
nnmben,  and  teftr  especially  lo  p.  an  last  vulume. 
The  mlerophooB  eanaot  bo  sud  lu  have  been  brought 
out"  i  it  was  deacribed  bv  Prof.  Hughes  to  a  p«p« 
resd  brfoie  the  Eoyol  Bociely,  which  waa  the  earliert 

C^Uahed  account  of  the   inieolion.l-_L.    (Yes.  n 
eve  10 ;  but  see  Hlutj  No.  4  above,  and  look  through 
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boolu,m 


e  pUKffln  oil 


-M.T.    (Theb«tinTiato  taka 

a  priotiM  frequenOr,    There  m 

, -uost  ol  wbioh  TDu  un  Me  mttbe 

•hon),— B.  B.    (^  die  effeet  ot  t  lltt 

rodld  the  ilidH!,  placiog  the  iiutnuaait 

GTMt  dawn  tbe  elide.  When  ■apuaWd,  cleu  mU. 
Itt£etiilH«nbe  filled  with  nun.  the  denle  mar  be 
bRHuht  mt  b*  notle  hkounenu  with  a  voode- 
^lUet ;  but  fn  nme  parti  it  nwr  be  neoeauT  to  loldi 
k  win  In  tbom  uril  pnll  (hem  init.1^4TH  Vhmh 
moa  k  nmallT  ■  sood  gnide ;  but  It  la  impoalble  t 
m  ns  oplBloD  wnboot  expetunoe  ■nd  luuwlailBe.}- 


X.Z.    {Bed-lad  puttr 
Unw  nsderthe  lowjm 


t  expenanoe u 
welToadlliedii 


Unw  nsderlJie  Itnr^nMun  ajiteni.)— E.  J.  B.  (Trr 
Buaffin  wax.  1.  Tba  Mob.  --■*-'*'''b  "Cart  and 
whaalnxUng"  a»  out  ot  piinb  wuT  aoma  of  tbe 


nliimea.  vSe  artiol«  appeand&i  Vola.  TCTCTTl.  _ 
ZZXVI.}-B.  C.  C.  (We  do  not  think  then  la  any- 
tUu  patentable  in  ycnr  derln  »  far  aa  we  aadentand 
n ;  but  ran  eto  nsiitei  a  deiign.  II  jaa  prrlia  to  tska 
(nit  a  patent,  do  one  can  prennt  j oa ;  bat  yon  would 
act  wImI*  by  empWlDc  aa  agtnt.    Then 

.--....-i^-j  :_    .V.  -i„iKt.)-BliMl 


-..la  of  the  kind' .    

ptoccn  w  cold  bniiBf — tbe  nelpe  in  the  booki  givins 
bTaaBfillngi,fiuortoacLd,Ae-,beingii]nplyalb?ax.  Head 
npyoorbacknaiDbeta.  Theniaapnoeiaalccild  »'-'— 

Inffdone  withacopperamaJgam;  out  it  iiof  tiitJE. , 

and  Ii  In  DO  eecae  what  la  meant  by  tbe  t«nn  haxiBg. ) 
— W.  B.  a.  H,  (iS^equentlf  anmnred.  Hia  tube 
reqolree  fIcuuhe'.  mnet  likely,  and  the  menmiT  must 
be  warmed  to  dnye  ont  air.    Seeaniweito  "H.H,  H..'' 


^ia\ij 


iject.")— R.  B.'B.   ISketohea 


,    No  book  0 


FIB.  (All  the  evil  it  due  to  the  badly  TenUlated  place 
where  yoa  work.  Snuffs  ud  drugs  are  utterly  ueelen 
to  rnni  coldd.  We  have  sent  on  your  qaerT  to  Dr, 
AllhuDD.  the  Uedical  Editor  of  the  WiMy  TImi  awi 
EeAo.  Look  out  for  hie  reply  in  that  journal.^ — 
C.  J.  B,  (We  bs>e  do  more  ipaee  iuit  now  tor  the 
dlacniaion  of  the  trieection  of  an  angle.  Tou  will  flod 
pleBtyahootltinbeckTolnmee.)— ACoiBTAVTBiiDia. 
(^lere  li  not,  and  tiiere  nerer  will  be.  any  luch  thing 
aa  "  peiiielaiu  motlaa.") 


Opntton  to  Innlid*.— The  osparalleled  n 


TbtCoaiptaf  roaaidrr  il  ■ 


mmtmfunoirt.  Uv4»Hi' Klrtl«^Uli«  Bllla  ■»  Ih*  Ml*  nbnij 
EkeMc  km  Hhlrh  in  asinaMd  U  iMpn^^UyinHnUsU 
bllbHI  UilsfHlbHUiM.  riri!ji'|iii1liar»  ma  111  .nairNnliilrri 
HHpUn^  tbfrarrfdrdtiLU;lB>ltnltonlLktUM  Conpinr't  Eitft^ 
Hj^bDD'-pUrel.  LodiJhjiv.  w.,  ud  tkoEuDRhly  Hti.1^   tlivAhJm 


OUB    EXCHANGE    COLUHIT. 

l%i  ehargt  for  Bxehangi  Notkei  ii  2d.  for  tU  Srit 
24  tcorili,  and  'id.  for  every  iHtveidiag  8  vardt. 

Oiand  modd  Screw  StoamST,  coit  £1I.  Accept 
Anything  neeful  or  uleable  taken  in  excbaoge  for 
Astro.  Teleaaope,  SJln  O.Q.,  Cooke,  lii  eyepieeei, 
The.  Ohenlea-atreet  &xchans«  offeia  greateat 


8t««m  Iiaiuoli  Hull  oi  Vertical  Boiler  wHl  be  n- 
l-horee  BnKlue,  end  ni  Tubular  Boiler,  good  aa  new. 


"Enffliah  Seahanlc,"  Noa.  1,131  to  l.Ml.    Ei- 
^  Vinted  to  oxchanOT  TertlwU  Bollar  Shell,  all 


Ohenloal  Cabinet,  large  mahogany,  well  atocked. 
8*foty  Bloyvle.  balls  Ihronghout.  iaeluding  pedali. 


Steel  0x7Ben  Cylinder.  10  by  aoin..  valra  waste 
Tartleal  Ooppar  Boiler,  loin.  In  aeio.,  thne 
Utapui  prSt.'TBl»luuT"'''~    '     ■*■""""<  ^  fiuMe-™* 


Air-Pninp,  two  horiaontJ  cjtinden,  cog-wheel 
KewtoniaaBeSeotlsff  Teleaoope,  Uft'focni.  Ex. 
HD«liea<  Qrand  Triple  lantern,  furaiahed  with 
To  Science  Btndenta.— Highly  flniihed  Eleettioal 


Bin.  centre  back-geued  X^the  with  «».bed.  ellde-rert. 
Slide-reat  wanted,  to  anit  S}  eentre  beneh  lathe.    Oood 

Looo-— Bqperior  model  eTpraaa.  with  0-wheel  tender, 
Wanl*d.  Darto'eMiBer'.IHal.  Will  exchange  Violon- 
Rippingill'i  Oil-Stove,  quite  free  frem  nnell,  ihowi 
Uieful  b\  I.athe,  1ft.  iron-rtBt«d  bed;  alide-mt, 
DriuDtal  llide-TalTe  Eogina 


Complete  Caatlng-a 
l*oiiit  Ptik.  L'ddLDirton,  Dfar  (;iUf(oi*. 
Wanted,  good  wninght.irDa  I>anltel  Vice  tor  Knitting 

Bench  Lathe,  ffin.  centre,  gnnmetal  collar,  taee- 
WiU  take  FortyPlTe  Bhmings  for  abore,  or  ei- 

tvuig>  tnr  U|  <i>cA  -fi-A   WicnliOl  tppuilu  Is  ••lu.— Uiaiii, 

Iiocomotlre,  3ft.  loiur,  by  Faulkner,  Iniide  eylindet, 
Tbe  abore  ii  fltled  with  a  Copper  Tnhnlar  Boiler 
Advertiaer  having  ao  time  to  see  to  it.  Coat  £20. 
Hachlnery  and  toole.  p»d  I&the,  Ac,  prefeired.— 

Wauled,  mc.p.  DfuamD,  in  working  order.    Will  icive 

K  r.  W.Tii    Mi.Toa  in  (icbuiea— WiLlDx.g,  Uii»iiAsii<  .Urcl. 

American  Clock  Kovement  i  alio  OeimaTi 
Ziooomotive  Boiler,  one  tube.  Sin.  long,  flreboi. 


Telescope  Banatorlal,  liiiu. 
Transit    Inatmment,    i\    i 


,    eDtM    eiielee, 


Barometers,   l  aneroid,   Fattema  for  Eqnalorial 
Boiler.  Sft.  by  ISin..  ot«'  Icwt.  weight,  no  dUinga. 

Ameriran  Oignu  wanted,   with  eereral   mwi  reeda. 


WilDled.  Autoinaph  Letten  of  Calebritje*,  or  pictnre 
Oil.  one  o<i<k  American  cylinder,  la.  3d,,  delivered 
Allen'a  PortaV.e  Steam    and    Medicated    Tapoui 

What  offen  for  7  bouod  ToTumen  ot  "EnKltsh 
Wanted  copper  riveted  Boiler,  for  boat  Sjin.  wide. 
Wanted  a  ^in.  Sliderast.  Bmery  Wheel,  and  Spindle. 
Eicbange  uwtul  Foot  Lathe,  lin.  oeutre,  filt.  bed. 

ij.  B^tL  Bctf h,  BlAf^poDl.  ^ 

Dynamo,  wugtatllBb.,  armature  flniahed,  gonmetal 
A  aet  ot  American  Ornn  Keys  (otUuloldJ.  nod 
Sin.  Slidereat.  alao  HoriioDtiil  Boiler,  Vi  by  11,  In 
Wanted  Violin  or  oSera  tor  modal  Bnylne  and 
SI  in.  Lathe,  sain,  iren  bed,  faoeplata,  bell  diuck,  nat, 
Tricycle.   gesBine    Hombv.    dnb^laai  eoaditloa. 


What  aSen  in  eioboage  for  Renly'*  ICanste.  I 
S  Sonndars.  with  galvanometere,  t  laoal  Somdo, 
Shont-wonnd  Dynamo,  by  Patteraon  and  Otata, 
IS  Bleotrlo  Bells,  witbontcuea.  job  hit  of  Bsrite 
II  XfTin  Anunetere.  for  enzrvnta  np  to  S}  anmln^ 


\    draws,   corked  and  fl4M^ 


llTlnfl  DP  CDlLnrUDK.     Cu^    i 

Mill.  Covenby  Uachio 
O-rindstone.  IJin,.  In  iron  traraej  Prvta 
Flywheels,  two.  IC^in.  diameter,  Un.  i 
Small  Lathe,  divided  head,  eteet  ooUar,  f 


THE    SIXPEHHY     SALE     COLUXI. 

AdeerlutnuHli  are  iniertii  in  Ihit  eetumm  at  Ik 
rait  tf  6d.  for  the  .firel  16  imrtji,  and  6d.  fir  amj 

-Hectidiiif  8  tfardt. 

Re*  Ulnstntad  Frlee  liat  of  Borew^  BcMi  ul 
XUlar'e  Blectrio  Depot,  14,  Deaa^eta,  Urn- 
Tarn,   o'  Shantar  Hones.— Fine.  incdhna,Ai| 


Whesl-oattlny  and  DlwtdliLr  to  »  tai^ie- 
Xanoheater  Bleotrloal  Stor«a.  —  7<k  BAl 

1.111,  Wim,    CHULirili^    Hfdlcil  ColU,    llH(aiU.    BM  ^^ 

Fretwork,  OarvinK.  Beponue.  and  L«aa« 
Fretwork  Puoels.  10ft..  aanortad.  4*.  Tntirt 
Tamtnr  Woods-— Ebony,  Box,  Ugntm  nh 
W.  OannlDir  and  Oo..  Birmingham,  makann 


PollshlniT  Lathes,  Vata,  SohtioabW 
PraoUcal  Instmction  on  Eleatro>plstbr 


HlcTOBCoplo    Objects.  — 
Practical  Dynamo  BuIIdinr  for 


Spar,  Bevel,  Worm.  Ratchet,  or  Inl 
Nicotine  Difficulty  Solved.  - 
"Boll  Call"  Pipe*,  port  free  la.  id.  and  la  tl-  - 
BTaBB,NameFlBte,8in.byllin..U.Sd.  LlaIsM 
Kachine  Bnirraylnc  and  Diyldlnc  tntaa 
Brass  Window  Plates,  angnved,  for  ihop.tci>« 
Zino  StencU  Plates  tor  aaek  <»>i«^<'M 
Fiist-eTuii  Kioroacoplo  Objeots.  *;gWjy«  *f 
Electric  Ball  Fitters  pleaee  note.    Spa*! 

H  la  ^DdkAtflii.    Bi9%  Di4k«  blr.    L-i^  •iDTk.    rmapt  «Aiv) 
Before  purchaaln?  elaawherr,  send  tea  oma^ 

Blectrto  Llwht.- Complete  Ii 
Min™ti^.™i"il"j"""  "'■'"—'■ 
PUea  I— Agooising   oases  oured.— Pahsn'i 

Palmet|s   "Indlui   Medlolnes,"  la.  M.,  an 
To  Bam    Uoney.  —  Partienlarajapee 

For  Boa.  very  lUrk  brown,  real  Bosria 
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row    TO    CONSTBUCI  A  aTTABTES 
CHIHIHO  CLOCK.-III. 

3.— The  Pnaeo. 

rTTE  functions  of  the  fiisoe  will  be  seen 
from  Fig.  2.  It  consists  of  a  coae- 
wied  brasa  pulloy,  having  b.  continuous 
«ht-hauded  spiral  groove  of  aixteen  oom- 
tete  turns.  This  is  mounted  rigidly  on  a 
!eel  arbor,  on  vhioh  the  great  wheel  revolvea 
Wy.  The  fuseo  and  great  wheel  are  oon- 
ected  by  means  of  a.  ratchet  and  click  placed 
1  a  holloT  between  them,  which  allows 
ht  chain  or  gut  to  bo  wound  upon  the  f  usee, 
^ule  tho  giW  wheel  remaina  atatiouory. 
-onie  clocks  are  provided  with  on  airacge- 
wnt  foi  maintainiog  the  forward  preefiure 
n  Ihe  gireat  wheel,  while  the  ruses  is 
^versed  in  the  act  o!  winding  ;  but  no  such 
laintaining  power  is  necessary  ia  the  clock 
«faie  us,  and  would  only  odd  uimecessary 
omplication. 
I  venture  to  say  that  few  amateurs  will 
usess  the  necessary  tools  to  cut  the  fusees, 
tioQ^  with  a  certain  amount  of  manci?uvrine 
ie  operation  can  bo  performed  with  a  good 
anW'Cuttinglatheimdslide-reat.  Asreody- 
ot  fusees,  mounted  upon  rough  spindtes, 
u  bo  purohaaod  very  cheaply,  it  will  not  be 
■VTtix  anyone's  while  to  ma^ke  them. 
The  same  can  bo  said  of  the  brass  wheels 
uongbout  the  clock.  There  may  be  a  few 
lio  would  cut  their  own  wheels,  but  such 
ill  need  no  instruetions  from  me.  The 
AJority  of  amateurs  will  do  well  to  obtain 
t0  complete  set  of  rough  wheels  ready  cut. 

Ibe  great  wheel,  with  which  we  are  just 
ttw  cdticemod,  is  2Jin  diam,  outside  points 
teeth,  and  is  mode  from  brass  full  Vein. 
ick.    It  has  9G  teeth.    On  tbe  inner  side 

A  recess  nearly  ^in.  deep  and  I|in.  diam. 
receive  the  ratchet,  click,  and  click-spring, 
^.  16,  '  The  ratchet  ia  oi  brass,  nearly  Jia. 
£^  and  l^in.  diam.,  and  should  contain 
Mut  30  teeth.  The  click  is  of  tempered 
aol,  nicely  polished  so  as  not  to  cut  the 
tehet.  and  strongly  i)ivoted '  in  tho  great 
tuel,  but  not  lixed  to  it.  The  click-spring 
Kmicircular  form,  is  of  hard  brass. 

Tho  fusee  itself  measures  I^in.  long,  Ijin. 
am.  at  large  end,  and  Jin.  at  small  end. 
t  t^  small  end  there  is  a  projection  as 
own  in  Fig.  17,  which  prevents  the  clock 
ing  over-wound.  It  wul  be  seen  that  the 
ap-Sager  is  bevelled  oS  on  the  outside  to 
kedge. 

Having  purchased  or  made  the  body  of  the 
taae,  it  must  be  turned  smooth  and  flat  at 
lAh  ends,  and  all  roughness  taken  od 
Igee.    As  the  fusees  are  bought,  the  stop- 


hger  is  cast  on ;  but  should  anyone  make  it 
k  themselves,  it  would  be  better  to  loake  a 
ha)  piece  as  shown  in  Fig.  18,  and  screw  it 
bthcCfaoe  of  the  fusee  with  two  screws. 
Bq  precise  actioa  of  this  stop-finger  will 
tiltowD  when  the  wheels  ore  planted  in  the 

Tbe  arbor  can  now  be  turned  to  an  even 
ockneM  of  Ain.  throughout  its  entire 
igtli.  The  front  pivot  (small  end  of  fusee) 
rtOk  UZ.r-Ha.  U88. 


y^.y  r6 


must  be  formed  Jin.  from  the  brass,  and 
should  be  nearly  {in.  thick  and  |in.  long ; 
from  this  point  it  is  formed  into  a  square 
jin.  long,  and  slightly  tapered  throughout 
(see  Fig.  19).  The  brass  ratchet  inust  now 
be  opened  out  large  enough  to  be  passed  on 
the  arbor  at  the  large  end  of  fusee,  and 
knocked  on  tight.  Two  holes  are  drilled 
about  ^in.  in  £rom  the  teetli,  right  through 
ratchet  deep  into  the  fusee  brass,  and  two 
steel  pins  lightly  hammered  in  and  turned 
oS  level.  !Inese  pins  mpst  be  tight  enough 
to  hold  the  ratchet  firmly,  but  must  admit  of 
its  being  removed,  if  required,  without 
damage.  Tbe  usual  way  is  to  flx  the  pins 
tightly  into  the  ratchet  and  easy  in  the 
fusee,  so  that  when  tbe  ratchet  ia  removed 
the  pine  come  with  it.  Let  it  be  remem- 
borda  that  the  fusee  winds  to  (A«  right.,  or 
perhaps  the  ratchet  may  be  fixed  wrong  way 

It  must  now  be  mounted  in  the  lathe,  and 
a  pieoo  J^tn.  diam.  cut  clean  out  of  centre  of 
ratchet,  exposing  surface  of  fusee  brass  all 
around  the  arbor.  This  recess  ia  to  acoommo' 
date  the  lo^s  left  on  centre  of  great  wheel 
(Fig.  16). 

Centre  of  great  wheel  must  now  be  turned 
out  to  fit  fusee-arbor.  The  readiest  wav  to 
do  this,  and  at  the  same  time  keep  the  hole 
quite  oeatral,  is  to  screw  a.  piece  of  boech  or 
other  hard  wood  in  the  lathe,  and  turn  out  a 
sink  about  iin.  deep  to  exactly  fit  the  wheel, 
which  can  be  lightly  tapped  in  with  a  mullet. 
The  contact  ot  the  teotn  with  the  wood  will 
hold  it  sufficiently  tight  to  allow  the  centre 
to  be  turned.  The  wheel  should  revolve 
freely  on  arbor,  but  without  any  play.  Tbe 
boss  on  centre  must  be  reduced  to  a  trifle 
under  Jin.  diam.,  so  as  to  go  into  recess  in 
ratehet   without    touching,    and  should  be 


slightly  lower  than  outer  edge  of  wheal  to 
free  it  from  the  fusee  brass.  The  outer  edge 
of  wheel  alone  should  touch  fusee  bttiss. 

To  hold  great  wheel  in  position  a  circular 
brass  kev  is  used,  shown  in  Fig.  20.  A 
groove  about  I'oin.  deep  is  turned  on  arbor, 
'into  which  tho  key  fits,     When  in  position 


it  is  fixed  to  gi'eat  wheel  bv  a  small  ecrev, 
as  shown.  The  key  should  be  hammered 
slightly  hollow  [concave  side  to  wheel)  to 
give  it  acertainamonntof  spring,  and  ehould 
hold  wheel  against  fusee  brass  without  any 

C'  ',  but  allow  it  to  be  turned  easily  by  the 
d  in  the  act  of  winding,  Fig.  21  shows 
large  end  of  fusee  and  section  of  great  wheel, 
key,  &c.,  when  in  position.  A  is  tie  great 
wheel,  B  the  ratchet,  C  key,  D  space  for  click 
and  spring  [not  shown). 

The  dick  and  click-spring  will  now  be 
fitted.  The  click,  as  before  stated,  ia  of 
hardened  and  tempered  steel,  nicely  polished, 
of  the  shape  shown  iu  Fig.  10.  Its  total 
length  is  Jin.  It  must  be  oi  such  a  thickness 
as  not  to  bind  against  either  fusee  braes  or 
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great  wheel,  but  must  have  very  little  shake. 
It  has  a.  hole  in  centre,  and  is  pivoted  easily 
«n  a  steol  shid  fixed  in  great  wheel.  The 
click  is  eimply  dropped  on  thia  stad,  and  ie 
not  fixed  in  any  vay.  The  stud  is  of 
hardened  and  tempered  iiteel  screwed  tight 
into  great  wheel  from  the  mside,  riveted  i 


on  outside,  and  turned  off  smooth.  The 
olick-spnng  is  of  well  hardened  brass  of  shape 
ahown  in  Fig.  IG.  Hxed  t«  the  great  wheel 
by  a.  small  screw  and  steady-pin,  as  shown. 
'  The  jatchet,  click,  and  click-spring  all  lie  in 
recess  in  the  giimt  wheel,  and  are  nut  visible 
from  outside  of  complete  fusee. 

The  back  pivot  can  now  be  out  on  fuaee- 
a-rbor.  It  should  bo  mitde  of  same  diam.  as 
front  pivot,  but  only  just  long  enough  to 
come  well  through  tno  plate,  and  should  be 
rounded  off  at  tho  end. 

The  entire  arbor  and  square  can  now  be 
polished,  and  the  fui^iee  is  complete.  The 
general  outside  appearance  is  shown  in 
Pig.  2. 

4.— The  Centre  Wheel. 

This  is  tliQ  next  wheel  in  the  goin^  tiain. 
It  measures  2tQ,  diam.  and  j'lin.  thick  and 
-has    8-1    teeth.      All    the     train    wheels, 


after  the  fusee,  are  made  as  light 
as  possible,  and  are  therefore  "  crossed 
out,  that  is,  they  have  four  arms,  the 
intermediate  spaces  being  cut  avay  "■'<^ 
the  rims  being  loft  as  thin  ae  is  Q^^osistent 
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with  safety.     The  thicknoBs  of  the  arms, 
can  be  judged  from  Fig.   22,  it  being  drawn 
exactly  to  scale.   The  centre  wheel  is  mounted 
1  a,  pinion  and  arbor,  as  shown  in  Fig  23. 

The  pinions  are  generally  made  from  drawn 
piaioQ-wire,  which  is  obtainable  in  lengths, 
though  they  are  sometimes  turned  from  solid 
steel  and  cut  in  the  same  manner  as  s 
wheel.  However,  ordinary  drawn  pinion- 
is  quite  true  enough  for  a  clock  such  a^ 
ire  now  constructing,  cut  pinions  being 
seldom  used  for  anj'thing  but  the  highest- 
class  ragulatore  and  the  very  cheap  clocks 
made  in  large  quantities  by  the  aidoi  special 
.machinery. 

Clockmakers  have  arbitrary  methods  of 
calculating  diameters  of  pinions  from  dia- 
meters of  wheels  and  the  number  of  teeth 
they  contain.  The  Instrument  used  to  gauge 
them  is  a  "sector,"  or  proportional  mea- 
suring gauge.  This  is  used  by  all  dealers 
ia  clock  materials,  &a.  If,  therefore,  the 
wheels  are  taken  to  a  material  warehouse, 
wire  of  the  correct  diameter  will  be  supplied 
without  any  trouble.  The  centre-wheel 
pinion  contains  eight  teeth  or  leaves. 

Having  obtained  tlie  wire,  out  ofi  a  piece 
4}in.  long,  centre  it  accurately  in  the  lathe, 
and  turn  the  leaves  away  from  either  side  of 
the  pinion  for  a  short  distance,  as  shown  in 
Fig,  24.  On  examining  Fig.  23,  it  will  bo 
seen  that  the  portiin  of  centre-wheel  arbor 
near  the  front  pivot  is  considerably  larger 
than  the  solid  portion  of  the  pinion  itself. 
To  form  this  part  the  pinion-wire  must  be 
heated,  and  the  leaves  of  the  poi-tion  AAA 
(Fig.  24)  hammered  down  to  thicken  the 
arbor.  It  must,  in  fact,  bo  alt  welded 
togothor  into  one  solid  mass  and  forged  to 
the  required  shape.  Care  must  be  taken 
'     keep  it  quite    straight,    and    as  round 

possible. 

"When  this  has  been  done,  out  it  to  exactly 
.in.  in  length  (the  hammering  most  likely 
wil!  have  made  it  nearly  Jin.),  and  again 
centre  it  carefully  in  the  lathe.  If  not 
quite  straight,  bend  it  till  it  is  so.  See  also 
that  the  pinion  end  runs  quite  true.  This 
done,  harden  it,  and  temper  to  a  blue.  The 
hardening  requires  great  care,  ao  as  not  to 


distort  it  or  bum  the  leaves.  If  it  it 
in  a  blow -pipe  flame  to  a  dull  red,  to 
heat  from  end  to  end,  and  plunged  vf 
into  cold  water  the  instluit  it  lea 
ilame,  there  will  be  very  little  disto: 
burning.  Avoid  all  special  hardenio 
tionB.     Nothing  beats  cold  water. 

When  hardened  and  tempered,  ro-c 
the  lathe,  and  make  sure  that  the 
part  runs  quite  true.  If  tho  arboi 
straight,  file  it  slightly  on  the  cunra 
with  a  worn-out  file,  rostinc  it  on  a  ' 
wood,  and  usins  considerabTe  pressm 
wiU  have  the  ellect  of  straighteaing 
must  now  be  turned  to  the  ei^co  an> 
shown  in  Fig.  23.  The  front  piro 
bo  I'.in.  thick.  The  short  squai 
boyond  it  I'uin.  long  and  ^in.  square ; 
this  the  arbor  is  round,  and  tapered  : 
to  the  end.  The  pinion-face  morke 
turned  quite  square,  the  end  B  wb 
wheel  is  mounted  has  a  shoulder 
upon  it,  as  shown  in  Fig.  2a  :  this  a 
to  bo  square,  and  half  liie  d'.'pth 
leaves.  The  outer  face  is  turned  ho. 
facilitate  riveting.  Upon  thi*  si 
the  wheel  is  mounted  quite  tigh 
the  ends  of  the  pinion  -  loavea 
they  wore  turned  hoUow  are  rivet' 
into  the  brass  of  the  centre  of  the 
This  eifectually  prevents  it  turning 
on  the  pinion.  Before  the  wheel  ia  n 
it  is  polished,  first  with  a  fine  cmer 
(emery  paper  on  wood),  then  with 
stone  and  oil,  with  brush,  then  chall 
with  soft  brush.  This  will  bring  it  i 
nice  polish.  The  back  pivot  is  lefl 
size,  there  being  a  good  deal  of  p 
upon  it. 

The  arbor  can  bo  polished  al!  o 
described  in  No,  2.  The  pinion-lea' 
be  polished  first  with  a  piece  of  boxw 
thin  at  one  end,  and  charged  with  o 
dust  and  oU.  Only  use  this  just  en 
take  oS  any  roughness  there  may  be 
may  damage  the  pinion  ;  after  thi 
red-staff  and  oil  on  a  boxwood  poh 
they  have  a  briUiant  lustre.  The  i 
all  wheels  may  be  vigorously  brush 
a  brush  composed  of  fine  brass  wire 
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irrs  that  may  be  left  from  the  cut- 
>.  good  way  to  make  such  a  bmah  i& 
.-b: — Getabimohol  fine  brass  bind- 
,  wind  one  end  tightly  with  iron  oi 
rire  to  form  a  kind  of  handle.  Cu 
jh  level.  It  will  then  present  th? 
Qce  of  a  Htumpy  shaving -brush. 

S.—Tliird  Wheel. 
Jiird  wheel,  shown    in  Fig.  2G,  in, 

dianietoi,_»'^in.  thick,  and  contains 
1.  Its  pinion  has  seven  leaves, 
one  are  given  in  the  figure.  Ihe> 
this  wheel  are  made  very  thin,  and 
ia  light  as  possible.  It  ih  polished 
J    way    as    centre    wheel    (No.    4), 

of  bein?  mounted  on  the  pinion 
t  ia  fixed  on  to  a  brass  collet  driven 
on  the  arbor,  as  shown  in  the 
This  collet  is  made  roughly,  driven 
)  arbor,  then  turned.  The  shoulder 
e  wheel  is  formed  with  great  care, 
el  is  fitted  tight,  and  the  edge  of  the 
let  riveted  over  it,  the  face  of  collet 
med  slightly  hollaw  for  that  purpose, 
ng  out  the  centres  of  wheels,  alwavB 
le  method  described  in  No.  3  on  the 
r  they  will  not  run  true.  I  have 
an  a  self -centring  chuck  true  enough 

purpose  ;   besides  which,  they 

damage  the  t«6th. 

d  or  two  as  to  the  turning  of  pinions, 
is  an  awkward  job  for  those  not 
led  to  it.    First  centre  them  while 

turn  away  portions  on  either  side  of 
on,  as  shown  in  Fig.  24.  Then 
nd  temper  them,  and  centre  oe 
thay  mn  quite  true.  Bi«ak  on 
rith  pliers,  or  similar  appliai  __, 
it  required,  file  oS  rough  edges  of 
nd  turn  arbors  down  to  required 
ins.    Where  collets  are  to  be  knocked 

the  arbor  very  slightly  taper, 
tempered  steel  pinions,  a  fairly  high 
ist  be  maintained.     The  cutter  must 
sharp,  and  kept  so,  the  edge  being 
up,   if'roquired,  at  every  few  cu' 
ra  themselves,  after  the  leaves  ha 
aoved,   must  be  tuined  as  elom 
If  those  few  points  are  borao 
.ere  need  not  be  much  difSculty 


lEAFSST    PORK    OF  LIOHT. 

nther  curious  and  certainly  interesting 
tiKations  have  been  made  by  Prof.  S.  1'. 
nS  Mr.  F.  \V.  Veroj-  at  tho  Allegheny 
ry,  PennaylTaoia,  as  to  tho  cheapsat 
jht,  and  they  have  recently  publubed 

t  which  should  attr&ct  the  attention  of 
f  photometry  as  well  as  itaturalistB.  for 
from  tho  obaervationa  that  the  light  of 
ir(I'ycophorusnactilucua)  ie  thocheapast 
;ht,  as  tested  by  I'rot.  L.'ingloy'B  in- 
id  nurvellously  delicate  iastrument  the 
Studying  the  radiation  of  the  t'ire- 
veatigators  found  that  Nature  had  a 
'  producing  light  without  heat  other 
,n  the  light  itself,  and  that  these  pro- 
'atore  are  cheaper  than  our  industrial 


ones  to  a  degree  hitherto  unrealised.  By 
"cheapest"  is  meant  the  most  economical  in 
energy ;  but  as  a  given  amount  of  heat  can  h« 
produced  by  a  known  expenditure  of  fuel 
and  at  a  known  cost  the  word  may  be  taken 
in  its  ordinary  senee  with  little  error.  In  all 
industrial  meUiods  of  produciag  light,  however, 
there  is  involved  an  enormous  waste,  which  ie 
greatest  in  sources  of  low  tempnrature,  such  as  a 
candle,  a  lamp,  or  even  in  gas  illumination,  not 
more  than  1  per  cent,  of  the  radiant  ener^  being 
available  or  utilised  for  actual  illumination.  In 
sources  of  high  temperature,  such  as  the  elebtric 
arc  and  the  iocandesceut  lamp,  the  "waste" 
amounts,  under  the  most  tavourahle  conditi>jiia, 
to  very  much  the  larger  part.  It  would  appear 
from  the  ressarcbes  of  Prof.  Langley  and  Mr. 
Verey,  that  the  greatest  intrinsic  brilliancy 
amongst  the  Imninoos  insects  is  found  in  the 
Fire-fly  of  Cuba  (and  same  other  tropical  parts], 
which  IB  known  as  the  Fyrophoma  noctilucus  of 
Linn]caB,  which  is  about  37  millimetres  (say  an 
inch  and  a  half)  long  by  11  millimdtrea  ('-lin.) 
wide,  and  has  three  light  reserToirs,  two  in  the 
thorax  and  one  in  the  abdomen.  No  Hengible 
heat  accompanies  the  light  which  this  Fire-Dy 
is  able  to  give,  although  a  temperature  of 
2,000°  Fahr.  would  have  to  he  employed  to  obtain 
its  equivalent  by  any  of  the  usuu  uliGcial  pro- 
cestea.  Prof.  Langloy  and  Mr.  Veiey  have  made 
photometricol,  thermal,  and  apectroacopical  ob- 
servations, a  full  account  of  which  we  canuot 
give,  but  their  conclusionB  may  be  summed  up 
in  the  statement  that  nature  in  the  case  of  the 
P.  noctiluca,  produces  the  cheapest  light  at  about 
l-400th  part  of  the  cost  of  the  energy  which  is 
expended  in  a  candlo-fiamc,  and  at  but  an  insig- 
nificant fiactioD  of  the  cost  of,  the  electric  light 
or  the  moat  economic  light  which  has  yet  been 
devised.  These  statements,  made  on  the  authority 
of  recognised  experts,  give  much  food  for  reflec- 
tion, for,  as  they  themselvea  say,  there  seems  to 
be  no  reason  why  wo  are  forbidden  to  hope  that 
we  may  yet  discover  a  method  of  obtaining  an 
enormously  greater  result  tlian  we  do  oow  from 
our  present  means  of  producing  light.  Such  a 
method  exists  in  nature,  and  is  in  use  on  the 
email  scale,  and  further  inveatigationa  may  dis- 
close the  aecrel  of  tho  Fire-Qy'a  light,  which  it 
produces  at  so  little  expenditure  of  energy.  The 
experiments  which  led  Prof.  Longley  and  Mr. 
Verey  to  tho  conclu»iona  arrived  at  are  fully  set 
forth  in  their  piper,  with  plates  showing  photo- 
metric and  energy  curves  of  the  electnc  arc, 
solar,  gas,  and  the  Fire-flr'a  light.  They  Qnd 
that  the  insect  apectrum  ie  lacking  in  the  ray  of 
red  luminosity,  and  pres\imahly  in  the  infra-red 
rays,  usually  of  relatively  great  heat,  ao  that  it 
seema  probable  ws  have  in  the  I'yrophori  Naturo' s 
method  of  giving  light  without  heat — ^that  is, 
without  other  heat  than  thit  which  the  luminosity 
itself  comprises,  and  which  is  but  another  name 
fbr  the  same  energy.  Many  gcieatist«,  naturalists, 
and  others  have  cogitated  on  the  cause  of  the 
light  emitted  by  insects,  and  the  consensus  of 
opinion  points  to  the  theory  that  the  light  ia  not 
iudissolulily  associated  with  vital  processes,  but 
ia  rather  a  result  of  certain  chemical  combina- 
tions ;  and  if  that  is  so,  we  may  one  day  succeed 
producing  it  in  the  laboratory. 


and  very  aceurately  adjusted,  and  also  poasesses 
the  advantage  of  being  portable. 

Briefly,  it  consists  of  a  graduated  measuring 
tube.  A,  inclosed  in  a  water-jacket,  B,  Ibe  whole 
beibg  contained  in  a  glass  cylinder,  C,  which  is 
connected  with  the  ghiss  globe,  D.  The  upper 
end  of  A  is  connected  with  a  capillary  tube,  E, 
while  the  lower  end  poasea  through  the  cork  in 
the  bottom  of  B.  The  gas  ia  drawn  into,  ss  also 
driven  out  of,  the  measuring  tube  A,  and  the 


water-levels  in  A  and  C  adjusted  by  raising  cr 
lowering  D.  As  is  obiioua,  tlie  water-level  in  A 
will  correspond  with  the  level  inC  Tho  absorp- 
tion apparatus  employed  is  similar  to  that  used 
with  the  apparatua  described  in  tho  ■'  E.  M."  of 
Oct.  31st,  1890;  as  also  ia  tho  manner  of  con- 
ducting Oie  analyaia. 


GAS  ANALYSIS  APPARATUS. 

THE  accompanying  sketch  represents  a  simple 
modification,  arranged  by  Mr.  Jno.  I'any, 
b'.C.S.,  of  the  gas  analysis  apparatua,  described 
i  the  Eniilisii  Mechanic  of  Oct.  31st,  1890, 
■hiiji  allows  of  the  water-levels  being  readily 
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THIS  tool  is  a  verj-  useful  addition  to  an 
amateur's,  or,  indeed,  to  a  shop  lathe,  as, 
by  its  use  alone,  or  in  conjunction  with  other 
attachnlents,  any  ordinary  drilling  or  milline, 
polygonal,  or  curvilinear  work  may  be  reodily 
performed.  The  accompiinying  drawing  fully 
illustratoB  one,  adaptable  for  either  high  speed, 
ornamental  work,  or,  according  to  the  sue  of 
Lithe,  comparatively  heavy  muling-  It  can  be 
used  on  any  lathe  slide-rcat  providing  that  the 
tool-table  is  fitted  with  a  central  bolt  for  Qxing 
the  tool-h<dder.  No  dimensions  are  given,  as 
these  will  necessarily  vary  according  to  the  use 
of  lathe,  and  tho  vertical  distance  or  height 
between  the  tool-table  and  lathe  tonlrcs,  suffice  it 
to  mention  that  these  dniwiugn  were  made  from 
a  tool  adapted  to  a  3in.  self-acting  lathe  and  are 
drawn  to  ]  full  size.  It  vill  bo  seen  from  the 
drawings  that  the  tool  fits  over  the  tool-holder 
bolt,  that  it  can  be  tumoil  over  on  either  side, 
and  Sied  at  any  angle  fram  0°  to  90°.  It  is 
assumed  that  the  bed  of  the  tool-reat  is  perfectly 
parallel  to  the  lathe-bed  and  plane  of  centres, 
if  not,  the  sooner  any  such  error  is  rectified  the 
lietter.  In  the  accompanying  drawings,  Fig.  1 
is  a  plan.  Fig.  2  a  side  cleviition,  Figa,  3  and  4 
front  and  back  end  elevations,  Fig.  3  a  Cross 
section  through  bolt-hole.  Fig.  0  a  section 
through  centre  of  working  spindle,  and  Figs,  7 
to  10  show  details  of  conalrutlion.  The  body  of 
the  tool  is  mode  of  tolerably  hard  cost  iron ; 
tho  one  from  which  this  di  .-iription  is  taken 
ia  a  mixture  of  Welsh  and  Itccbyahiro  metals, 
hard,  very  close  in  tho  grain,  but  not  too  hard  to 
work;  it  has  been  in  use  nearly  ten  years,  and 
although  it  is  not  fitted  with  steel  collars,  it 
shows  very  little  sign  of  wear  in  the  fit  of  the 
spindles  ;  Qie  gears  only  have  a  very  little  back- 
tish.  It  will  be  seen  from  the  drawings  that 
there  are  two  spindles,  of  which  one  is  the  work- 
ing or  cutter  spindle,  tho  other  simply  a  driver. 
They  are  each  fitted  at  the  working  end  with 
cut  gears  of  mild  steel  in  tho  proportion  of  I,  IJ, 
or  more,  as  required.  Theao  gears  are  inter- 
changeable, BO  that  with  a  two-speed  pulley,  six 
thangoa  of  apeed  can  lie  obt  lincd.  The  spindles 
are  made  from  old  mule  Bpiiillcs,  and  have  very 
long  bearings  (2  diameters),  and  arc  hardened  and 
tempered  at  tne  bearings  only.  The  driving 
pulley,  two  apeeda,  ia  of  cast  iron,  but  may  be  of 
gunmetal  or  ateel,  and  it  fits  by  a  clutch  on  t« 
the  steel  sleeve  C,  as  shown  in  Figs.  0,  7,  and 
9 ;  this  pulley  is  made  to  fit  eithor  spindle.    A 
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««coiid  ahort  Bleere  ii,  howerer  iiec«Mary  to 
keep  the  othei  looM  case  up  to  its  vaib  when 
hotii  Bpindles  ore  rmmiog.  When  the  worldng 
■i^dle  ODly  is  in  lUe,  ia.j  for  light  norh,  the 
Wier,  or  diiTing  apindle,  mar  be  entirely  with- 
dnwn  from  the  working  end,  or  the  gear-vheel 
mar  lie  remoied,  wUchevar  is  most  convenient — 
'  it  u  jmmsterial  which,  the  only  objoct  being  to 
wve  wear  on  the  driving  spindle ;  the  pwlley  is 
amoved  so  oa  to  work  clear  ol  each,  on  wMcli- 
ever  it  ia  running.  In  making  the  pattern  tor 
the  body  and  poUey,  chooae  Boms  hard  wood, 
inch  u  plane,  or  sycamore,  both  being  very 
Buitablo  where  clean,  sharp  castings  are  re- 
aaired.  When  finished,  coit  them  with  either 
BaeDacramiahor  aealinr-wai  diasolred  in  methyl- 
ated qiirit.  If  the  tool  is  intended  for  a,  latho  over 
4ia.  oentrea,  core  prints  for  the  bolt-hola  may  be 
flzed  on  the  pattern  but  for  any  smaller  size 
It  Is  best  t«  bore  the  hole  out  of  the  aolid,  either 
on  the  fuce-plate  or  the  drilling  machine ;  the 
former  is,  however,  preferable,  aa  giving  a  troer 
hole,and  alao  that  one  aide  can  be  faced  trae 
at  the  same  time.  The  hole  is  to  be  bored  an 
easy  fit  over  the  tool-holder  bolt,  but  not  a  loose 
one.  Having  borad  to  St,  and  Bnrfac«d  the  fiat 
bearing,  take  the  work  ofi  the  plata  and  square 
up  both  sidss  and  both  ends,  true  with  the  flat 
mrfwt  juit  turned.  We  now  hare  gomo  true 
planet  to  work  from.  Take  off  the  tooi-^°^^^' 
and  in  iti  place  Sz  the  nevwork  tai  »re#  ^wo 


to  g 

faces  BgaioBt  the  mandrel  and  poppet-head 
--~'^r«  so  as  to  scribe  them  for  spindle  centres  ; 
the  work  round  end  for  end,  and  repeat  the 
operation.  If  the  centres  come  to  the  aame  lines 
the  tool-table  is  parallel  with  the  aiia  of  lathe 
centres ;  but  it  may  not  be' so  square  to  the  latbe 
axis,  and  therefore  the  new  work  muat  be 
swivelled  round  square  to  bed,  and  tested  with 
scribing  block  from  lathe-bed:  if  the  scribed 
lines  agree,  the  tool-table  is  in  accurate  plane 
adjustment  with  lathe-bed  and  centres,  and  the 
new  work  can  be  proceeded  with.  Take  the  new 
work  ofi  the  rest  and  place  it  on  edge  (always 
tune)  on  the  surface  plate,  or,  if  yon  do 
not  poBsees  one,  on  your  latho-bed,  which  will  be 
sufficiently  true,  and  with  the  scribing  block,  set 
ide  with  the  already  scribed  Unea,  mark 
ecUona  each  end,  and  slightly  mark  with 
fine  centre-punch ;  then,  with  sprm^  dividers, 
from  drawing,  take  distance  between  epmdle,  and, 
with  centre-ponch  marks  aa  centres,  set  ofi  on 
either  end  the  distance  for  second  apindle 
centres.  Next,  replace  the  work  on  slide-reat, 
and  teat  all  four  intersectiona  to  agree  with 
lathe  centres ;  if  all  agree,  mark  all  four 
centres  with  centre -ponch  deep  enough  (or 
drilling.  The  next  operation  will  be  to  either 
turn  or  file  up  the  other  face  round  bolt-hole, 
which  ia  an  easy  (^wration ;  bnt 


taken  to  test  by  the  four  oentre<  on  the  ■ 
plates  during  the  progress  of  the  work,  u 
to  keep  the  two  aunacea'  equidistant  fio 
plane  of  gpindlea,  otherwise  the. spindle 
only  come  true  to  lathe  centres  on  one  nds, 
it  reversed  or  tamed  over,  they  will  bo 
slightly  above  or  below.  The  next  op« 
wiB  be  to  drill  up  the  punched  centres 
imall  [say,  from  Ain.  to  Ain.)  twist-diiH 
ling  perfectly  true.  Fix  the  new  work 
m  Uie  tool-poet,  see  that  the  centree  agre 
mandrel  and  poppet  centres — this  ia  eeiai 
run  on  your  dnil  chuck,  and  drill  leading 
in  each  punched  centre,  about  Jin.  deep,  * 
very  gently,  and  being  oatefnl  to  keep  aril 
Having  done  this,  fit  a  twist-drill  in  (hw 
a  little  larger  [say  I'gin-)  than  the  middle  di 
of  spindles,  aa  in  drawing.  With  tlui  bon 
through  at  once,  or  from  either  end,  if  pnl 
and  if  the  work  has  hitherto  been  oarewll] 
the  holes  will  meet  true  ;  but  should  Ihsi 
trifiing  ridgo  at  meeting,  it  can  be  re<^ 
broaching,  or  may  be  left  as  the  drill  In 
as  the  spindles  do  not  bear  at  this  pcnnt 
the  space  round  them  serving  as  an  oil  ch 
Having  drilled  the  two  apindle  holee  succa 
we  now  have  to  cone  them  for  the  two  bt 
This  ia  beat  accomplished  by  the  oae  of  a 
guide-bit,  taper,  half-roani^  or  fiuted,  th 
part  turned  to  accurately  fit  the  boie-h 
■ketch  of  this  bit  ia  shown.    It  ia  to  n 
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b«,i>ne  and  oncentre,  theguideend  in  bore-hole 
i«  author,  for  driTing  this  tool,  tues  a  poUey. 
mer  with  foar  «cTew»,  like  «  boll-chuck,  drives 
iin  overhead,  feeds  from  leading-  screw  or 
ppet-haod— preferablj  the  Utter— and  work; 
>in  either  end— i.e.,  otie  end  of  bit  nmning  cc 
wdrel  centre ;  then  change  over,  and  mn  an 
ppet-head  centr«,  feeding  aa  before,  but  in 
ch  caae  gently.  This  being  done,  it  only 
main*  to  tarn  up  the  four  ends  aquare,  and 
"jnfcred  or  rounded  oomera  to  Uate  of  openter ; 

dnii  oil-holea  at  centre  or  middle  of  each 
indle-hole,  and  to  grind  in  the  apindlea 

»el  counter- coUaia  in  places.  The  apindlea 

im  our  attention.  It  ii  assumed  that,  beforo 
jimencing:  the  work,  a  proper  drawing  ha^ 
an  cuefuUy  made,  and  also  carefuUy  dimen 
ned;  aaroming  thia,  we  wiU  proceed.  The 
'Jua  hai  loand,  after  manj  yean'  experience 
it  for  COBB  beannga  for  thia  clasa  of  light  hjgh -' 
i«i  machinery,  an  angle  ot  12°  for  the  entin- 
10,  or  B°  on  either  side  of  the  centre-Iinsa,  to 
the  meet  suitable.  To  this  is  added  the  naoal 
nilder  bearing,  making  a  cone  of  W.  (The 
ide  conical  bit  above  mentionBd  should  there- 
B  be  made  to;the«e  proportions),  and  the  length 
oone  beating  from  1)  to  2  diamotera  at  base. 
ate  propoitiona  give  a  very  lai^  surface  for 
ar,  BDd  yet,  if  csrefoUy  made,  run  vety  light 
Ting  cot  the  steal  for  spmdiea  to  propeT 
gth,  proceed  to  rough  them  out,  laaving  at 
at  l-sain.  diam,  to  remove  at  cone  ud  noao 
I«;  finiah  cylindrical  part  below  cone  to 
^    and    lay   aaide.     We   moat   now  proceed 

make  the  conater-cone  slaaves  from  roonil 
r  ttael;  cut  them  to  proper  length  (or 
itwomay  be  tamed  and  bored  in  one  piecti 
dentin  two  when  nearly  flniahed),  andber™*"- 
illingtight  through  witbatwiat-drill,  and 

Is  with  a  half-round  bit  to  suit  the  si 

iodle-shankt,  on  which  the  sleeves  have  to 
ide,  a  good,  bnt  not  a  binding,  fit ;  turn  down 
•  cone  seats  very  nearly  to  size  ;  cat  in  two 
id  proceed  to  file  np  the  clutch -tooth),  which  it 
engage  into  a  correapocding  notch  on  tht 
iDey-hub.  The  pulley  most  now  be  taken  in 
«d :  mount  it,  hub  outwards,  on  a  scroll  chuck, 
4  grip  tight ;  bore  out  and  finish  hole  same  at 
t  cone-sleeves,  face  end  of  hub,  and  turn  up  at 
aoh  of  the  pulley  aa  is  posaiblB  without  un- 
B^g ;  then,  while  stiU  hold  in  chuck,  file  out 
dfit  the  notch  to  receive  the  protruding  tooth 

eena-aleeves  (the  samo  work  most  be  done  on 
(  short,  extra  sleeve)  ;  remount  on  lathe,  and 
the  lathe  is  snilable,  proceed  to  cut  the  key- 
oovee  aa  shown  in  Fig.  B.     The  author  doee 

slotted  work  in  the  lathe,  the  work  baing  held 
id,  and  even  without  spring,  by  an  arrange' 
nt  which  will  be  described  in  another  artide 
)  ilotting-tool  being  damped  on  the  tool. 
!*,_  and  the  necessary  motion  obtained  by 
vking  the  saddle,  either  by  the  winding  pinion 
1  rack,  or  by  a   rod  and  Ipval  working 

cmm,  which  can  be  Hied  at  any  part  o 

lie-bed  to  suit  the  work  (this  wfll  also  be 
cribed  later  on).  A  key  seat  must  also  bo  cut 
the  cmd  of  each  spindle,  and  into  both  pulley 
1  ^indle  -  grooves  ;  when  in  place,  steel 
n  are  to  be  well  fitted.  These  keys  are,-  of 
■W,  not  &at  with  the  spindles ;  otberwiM,  the 
Mdeeveaoonld  not  be  slipped  ooorofl,  bat 
J  Vti  held  in  place  by  the  waahers  and  screws 
and  of  ™icUe«.  The  best  way  to  cut  theae 
b  is  in  the  lathe,  either  with  a  square-edged 
Hog-cntter  moanted  on  the  "  cutting -frame" 
adla,  w  by  a  slot-driU  carried  in  the 
Wn  -  spindle."  The  seats  should  ha  cut 
nt  iin.  longer  than  the  pulley-hub,  to 
•w  for  "taBng  up"  for  wear  of  cones, 
L  the  washen,  when  all  is  in  place,  sbonld  be 
A  aoougb  to  protrade  about  i',in.  beyond  end 
findle.  They  should  also  be  grooved  to  fit 
(  key,  BO  aa  to  prevent  them  from  turning, 

thna  working  the  end  screw  loose.  If  pr^- 
«d,  the  end  of  spiudlea  can  be  thread^  or 
iwed  and  fitted  with  a  nut,  instead  of  the 
|W  tmped  in:  it  is  immaterial  which.  The 
wy,  after  being  grooved,  and  the  dutch  fitted, 
r  DS  flniihed  either  on  a  mandrel,  or  on  ita 
)  qmdla.  If  the  key  alotting  in  polley,  ke., 
■Ot  be  done  on  the  operator's  lathe  :  the  bMt 
r  win  then  be  to  file  them  out,  and  tor  thia 
pose,  what  are  termed  "  kit  filee  "  are  the  bent. 
V  ve  to  be  obtained  of  Buck,  in  Tottanham- 
it-iaad;  theyaresmall— about  *in.— and  vary 
lhii*nasB  from  ^ia.  to  iMn.,  and  are  cut  on 
edges  oalr.  The  nose  or  working  end  of  the  ' 
l-qpindle  is,  of  course,  bored  up  to  receive  the 
I ;  the  hole  m»y  be  either  taper  or  cylindrical 


-the  former  being  the  beet ;  a  mortise  is  ent 
qute  thniagh,  and  shown  in  Fig^,  6,  7,  and  8, 
nad  finished  with  t,  drift.  Into  this  mortise,  and 
ttie  key  seat  cut  as  shown,  is  fitted  and  driven  in 
tight  the  key  shown  at  A  B.  The  bole  for  the 
tools  is  not  to  be  drilled  deeper  than  the  front 
isdge  of  mortise ;  a  leading  hole  may,  however, 
liq  previously  entered,  the  diameter  of  which 
nost  not  exceed  the  width  or  thickness  of  mpttiM 
.nd  key,  to  suit  end  of  tools,  aa  shown,  Fig.  10. 
The  screw-thread  on  the  nose  of  both  spLndles  is 
.  fine  one,  18  per  inch  ;  on  these  are  fitted  the 
lilts  a  and  i,  as  shown,  to  keep  the  steel  gears  in 
ilace.  For  hardening  the  cone  ends  of  spindles, 
I'st  them  to  cherry  red,  quench  them  ui  cold 
inaeed-oil,  then  heat  them  over  a  gas-flame  till 
the  oil  still  remaining  on  them  takes  fire ; 
lot  this  bum  quite  oS,  but  away  from 
the  gas-flame,  and  then  cool  in  cold  water, 
'"his  mode  of  tempering,  called  "flaring," 
■lyea  the  sted  remarkably  tough,  sufficiently 
iiril  to  resist  wear,  and  juat  soft  enoagh  for  a 
;,'nod  Stubb'a  graver  to  attack  it  when  finishing 
>f[  between  centres,  after  tracing-  When  grind- 
iig  in  the  spindle-conea  and  counter- cones,  use 
iijy  Turkey-stone  dust  and  oil,  and  finish  with 


findy-powdered  pnmice-stoae ;  on  no  aeconnt 
ose  emery,  as  it  beds  into  the  metal,  and  sooa 
CAuses  the  bearings  to  run  slack.  Corefol  fltting 
and  little  grinding  is  best.  The  gear*  were  cot, 
in  the  original,  from  some  large  "  buire  "  wUd) 
bad  been  sent  to  the  author  as  samples  of  metal 
and  dean  punching  from  one  of  our  large  ship- 
building firms.  They  were  punched  out  of  {m. 
mild  steel  "ship  plate,"  were  2]in.  diam.,  and 
were  reniarkahly  dean  cut  and  good  specimeai 
of  work  and  metal-  This  is  mentiOQedmardy  to 
show  how  useful  even  "  scrap  "  is ;  even  Iin.  or 
iin.  punched  bum  of  mild  steel  are  very  nseful. 
Such,  however,  is  not  the  case  with  iron,  the 


OVER    THE    HORTH     POLE    TS  A 
BALLOOH. 

TWO  young  Frenchmen,  members  of  the  High 
Scho^  of  Aerial  Navigation,  Paris,  seriously 
propose  to  examine  the  North  Folur  regions  from 
'^'' )  car  of  a  balloon,  which  they  hope  to  be  ftblu 
navigate  from  the  northern  part  of  Spiti- 
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beigen  to  some  part  of  Akska,  paising  aloDK  a 
line  which  ninB  lielween  Capo  Uhttow  and  tke- 
Wrangel  iBlnndi,  ani!,  bo  going  directly  over  tha 
North  Pole,  loui'hea  Northern  Alaaba.  The  coal 
uf  the  expedition  is  caticoated  at  £20,000,  o 
portion  of  which  hns,  wo  believe,  tdreudy  been 
expended  in  building  a  veasel  to  take  the 
adventurera  and  their  scrinl  ship  to  SpLtzbergon, 
whMice  they  hope  to  atari  by  the  aid  of  favour- 
able winds  ia  tlie  ftiriy  summer  of  1892.  The 
aeronaut!  a.re  ^I.  ]3isuni;on  and  M.  Hormite, 
both  akiUcd  ballooniata,  and  fuUy  aware  of  the- 
risks  they  run.  ITie  balloon  is  to  bo  spherical 
in  ahape,  00ft.  in  diameter,  and  will  he  made  in 
two  skioa  of  Chinese  silk,  having  an  impermeable 
ramish  as  a  coating,  and  will  he  inflated  with 
hydrogen.  The  arrangement  of  the  "car"  and 
mupending  ropea  ia  shown  in  Fig.  1,  while  Fig.  2 
represonta  one  of  several  small  halloons  suspended 
round  the  ('ircumference  of  the  large  one,  to  be 
used  M  occasion  may  require  tor  dispatching 
with  mesaascB  or  for  other  purposea.  Fig.  S  isn 
section  of  the  "car,"  which,  it  will  bo  aeon,  ie 
a  sort  of  c:ibin  with  a,  store  and  laboratory  of  i 
one  side  and  kennels  tor  Eakimo  dogs  on  thi: 
other.  If  only  the  at'ronauta  can  catch  a  favour- 
able wind,  they  eipect  to  float  over  the  icy 
regions  in  about  nine  days,  and  may  probably 
return  by  ono  of  the  aealing  schoonera  whictl 
frequent  Bchring's  Straita. 


time  to  time  by  different  authorities  aa  to  the  reU. 
tion  between  the  construction  of  the  various  parts 
of  an  electro- magnet,  and  the  effect  of  "  ' 
Btruction  on  ita  performance.  We  have 
only  with  the  size,  section,  length,  and  material  of 

have  to  deal  also  wiUi  the  winding  of  the  upper 
coil,  and  its  form;  and  we  have  to  speak  '~  — 
ticular  about  the  way  io  which  the  shaping 
core  and  of  the  annatuie  afFact^  the  pertonx 
the  electro-magnet  in  acting  oi  ~'~  " 
whether  in  contact  or  at  ■  distance, 
enter  on  the  last  more  difficult  port  of  the  subject, 
we  will  deal  solely  and  ezdusivelj  with  the  law  of 
force  of  the  magnet  upon  its  armature  when  the 
two  acein  contact  with  oneaaother;  in  other  wordi, 
with  the  law  of  tractian. 

Now  thia  law  requires  to  be  written  out  in  a  form 
that  am  be  used  for  future  calcalation.  To  put  it 
in  words  without  any  symbols,  we  must  first  reckc 


and  the  number  of  a 
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THE   DACVS    AEBATINO   FUHP. 

THE  pump  shown  in  the  illustntioDS  has  been 
devised  and  patented  by  Mr.  R.  H.  Daons,  of 
Dardanelle,  Arkansas,  U.S.A.^  tor  the  porpoae  of 
aerating  water  aa  it  is  pumped  into  cisterns  or  other 
vessels.  Ths  pamo  acta  either  aa  "  lift "  or  "  force," 
and  may  be  found  useful  in  oonnection  with  well 
and  other  waten,  as  ai'ration  undoubtedly  helps  to 
purily  them.  It  conaiata  of  two  single-acting  pump 
iHUTeis  and  pistons  arranged  in  vertical  all^imen^ 
one  above  the  other,  the  piiton  rods  being  joined 


together.  Fig.  1  shows  thiaairangementinsection. 
The  lower  pisWa  contains  a  valve  opening  npwaij, 
and  a  similar  valve  closes  the  lower  end  of  the  lower 
cylinder.  On  the  right  of  the  section  is  seen  a  closed 
pipe  that  acts  as  air  reservoir,  on  the  left  is  the 
water  discharge  pipe.  This  combination  repreaents 
the  ordinary  force  pump,  and  works  accordingly. 
The  cylinder  and  piston  which  aurmount  it  form  an 
air  pnmp.  In  Fig.  2  the  arrangement  ot  the  valves 
and  connections  of  the  upper  cylinder  is  riiown.  The 
pipe  on  the  right,  which  extends  up  to  the  surface 
of  the  ground,  with  valve-  opening  inward,  admita 
air  to  the  cylinder  on  the  down  stroke  of  the  pialon. 
The  pipe  on  the  left,  with  valve  opening  outward, 
leads  down  to  the  bottom  of  the  well.  On  the  up 
stroke  of  the  piston,  the  air  from  the  cylinder  above 
it  is  expelled  through  this  pipe,  bubbling  through 
and  aiiraling  the  ivajer  in  the  well.  The  two  pump 
chambers  are  cmmscted  by  a  chambered  umon 
coupling,  and  in  Fig.  3  the  method  of 
the  por^  is  illustrated. 


THE  ELECTRO-MAOHET.-V.' 
General    Prlnclplea   of   Dealgn    and    Con- 

Btmotion.  —  Principle    of   the    Uaffnetto 
CiroWt. 
JE  have  tiotr  to  diseuaa  the  law  ofthe  magnetic 
■'i  applicatioH  to_  the  electro- 


W^ 


of  current  which 

Lgneto-motive  force — the 
whole  of  that  which  tends  to  drive  magnetism  along 
the  piece  ot  iron — for  it  is,  in  fact,  proportional  " " 
the  strength  of  the  current  and  the  number  of  tin 
it  circulates.  Next  we  must  ascertain  the  rem 
snce  which  the  magnetic  circuit  offers  to  thepassa 
of  the  magnetio  lines.  I  here  avowedly  nse  Jouli 
own  expreaaion,  which  was  afterwards  adopted  by 
llowland,  and,  tor  short,  so  as  to  avoid  having  tour 
words,  we  ma;  simply  call  it  the  mignetio  resist- 
auca. .  Mr.  Heavlaiae  hai  auneeted  as  an  advisable 
alternative  term,  magnetio  lemctanoe,  in  order  that 
we  may  not  oontose  Uis  redstance  to  magnetism  in 
the  magnetic  circuit  with  the  resistance  to  the  flow 
of  coirent  in  an  electria  circuit.  However, 
not  quarrel  about  terms ;  magnetic  reluc 
sufBciently  expreasive.  Then  having  found  these 
two,  the  QDOtient  of  them  gives  us  a  number  repre- 
seulsng— I  must  not  call  it  the  strength  of  the 
magnetio  current— I  will  call  it  simply  the  quantity 
or  nnmbar  of  magnetic  linea  which  flow  round, the 
circuit ;  or  if  we  could  adopt  a  term  which  is  used 
on  the  Continent,  we  might  call  it  simply  the 
magnetic  flux:  the  flux  of  magnetism  being  the 
analogue  of  the  flow  ot  electricity  in  the  electric 
law.  The  law  of  the  magnetic  drcnit  may  then  be 
stated  aa  follows : 

Magnetic  flux  .  ■°»g°«to-motive  force 


However,  it , 


convenient  to  deal  with  these 

.  .,    idtheri 

iva  long  been 


I  symbols,  and  therefore  the  symbols  which 
d  have  long  been  using,  ought  to  be 
0  you.     Fo^  the  number  of  spirals 


winding  I  use  the  lelter  S  ;  for  the  strength  of  ci 
rent,  or  number  of  ampJrae,  the  letter  i ;  for  t  . 
length  of  a  bar,  or  core,!  am  going  to  use  the  letter 
{;  for  the  area  of  cross  sactiouj  the  letter  A ;  tor 
the  permeahlUty  of  the  iron  which  we  discussed  in 
the  last  lecture,  .the  Oreek  symbol  /i :  and  for  the 


Magneto-motive  force  VL 
Magnetio  reluctance  S  ~ 


-Ap 

If  we  take  the  number  ot  spirala  and  multiply  by 
the  number  ot  smptres  of  current,  so  as  to  get  the 
whole  amount  ot  circulation  of  electric  current  ei- 
piessod  in  so  many  ampere  turns,  and  multiply  by 
iir,  and  divide  by  10,  m  order  to  get  the  proper 
nmt  (that  is  to  say,  multiply  it  by  1'257),  that 
gives  ns  the  magneto- motive  force.  For  magnetio 
reluctance,  calculate  out  the  reluctance  exactly  as 
you  would  the  resistance  of  an  electric  conductor 
to  the  flow  ot  electricity,  or  the  resJstanoe  ot  b, 
conductor  of  heat  to  the  flow  ot  heat ;  it  will  be 
proportionate  to  the  lengtli,  inversely  proportional 
to  the  cross-section,  and  inversely  proportional  to 

magnetic  permeability.  Now  it  the  circuit  is  a 
simple  one,  wo  may  simply  write  down  here  the 
length,  and  divide  it  by  the  area  ot  the  cross-section 
and  the  permeability,  and  so  Sud  the  value  of  the 
reluctance.  But  if  the  circuit  be  not  a  simple  one, 
it  von  have  not  a  simple  ring  of  iron  ot  equal  section 
all  round,  it  is  noceseary  to  consider  the  circuit  in 
pieces  aa  you  would  an  electric  circuit,  ascertaining 
separately  the  reluctance  of  the  separata  parts,  and 
adding  aU  together.  As  there  may  be  a  number  of 
ich  tenns  to  be  added  together,  I  have  prefixed 
the  expresuon  tor  the  ma^etic  reluctance  by  the 
}f  £  of  summation.  But  it  does  not  by  any 
is  follow  because  we  can  write  a  thing  down 
aa  simply  as  that,  that  the  calculation  out  of  it  will 
be  a  very  simple  matter.  lu  the  case  of  magnetic 
lines  we  are  quite  unable  to  do  as  one  does  with 
"sotrio  currents  to  insulate  the  flow.  Au  electric 
tretit  can  be  coiifluod  (provided  we  do  not  put  it 
at  10,000  volts  presaure,  or  anything  much  bi^er 


than  that)  to  a  cortper  eonduetor  by  an  adsqnsta 
layer  ot  adequately  strong — and  I  use  the  wjad 
"strong"  both  in  a  mechanical  uid  elftiieal 
sense — of  adequately  strong  insalatmg  material. 
There  are  materials  whose  oondoctivity  tor  titer- 
thdtj  as  compared  with  copper  mar  be  nwaided 

Chaps  as  millions  of  millions  of  millions  of  timH 
:  that  ia  to  say,  they  are  practically  pertsd 
insulaton.  There  are  no  such  things  tor  magnab^ 
The  most  highly  inaulatioz  substanca  we  kuoT  cf 
tor  magoetism  is  certainly  not  10,000  times  Isai 
permeaUe  to  magnetism  than  the  most  hi^ilj 
magnetisable  aubstacca  we  know  ot — namely,  ina 
in  Its  beat  condition;  knd  when  one  deab  witb 
electro -magnets  where  curved  portions  of  iroDsn 
surrounded  with  copperj  or  witii  air,  or  o(h« 
inaulating  material,  one  is  dealing  with  snhstsaoas 
whose  permeability,  instead  ot  boog  inflmtdj 
small,  compared  with  the  iron  is  quite  oondtr- 
able.  Wo  tiave  to  deal  mainly  with  iron  whsnft 
has  been  well  magnetised.  Ita  peimeabsUty  «ib- 
pared  with  air  ia  from  1,000  to  100  roo^l 
that  is  to  say,  the  penneabili^  of^  ait  com* 
pared  witii  the  iron  is  not  less  than  from  i)«tt 
•»  roVtfth  part.  That  means  that  it  ia  qmta  pos- 
sible to  liSve  a  very  considerable  Ifakmgr  -• 

netic  linea  from  iron  into  air  oeenziing  to 

one's  calculations,  and  prerr"' 

being  made  ot  the  true  ""g    — , 

part  ot  the  circuit.  Suppose,  however,  Oiat  wahsH 
got  over  all  these  diffiooltiea,  and  mads  our  oaleala- 
Son*  ot  the  magnetic  ralacfaDce  :  than  divUisffllt 

magn^-motive  toroa%  therein-* ;— *. 

irtiole  numlter  ot  magnMio  lines. 

The  law  of  traction  has  been  verified  by  aiptD- 
raent.      The  most  condnsive  investigatit"- 
made  about  18B6  by  Mr.  B.  H.  M.  Bo« 
Oxford,  whose  apparatus  is  depicted  in 


T-S-t. 


ratoaSSS 


measured  the  t 


He  took  two  cores  ot  iron,  well  taoed,  and  _-^ 
rounded  them  both  by  magnetising  ooiU,  bMN, 
ths  upper  one  rigidly,  and  suspended  the  otbtf" 
on  a  lever  with  a  counterpoise  weiglit  To  b 
lower  end  ot  this  core  hs  hung  a  scals-paa,  aa 
'  :in  ot  one  upon  the  otbw  wMl 

rrent  was  circulating  ~  ' 

id  the  coil.    At  the  s 

Jig  coU  round  the  ji 
coil  being  connected,  in  the  ma 
experimented,  with  a  ballistic  galvanometer, 
at  the  moment  when  the  two  sorf aoea  parted  M* 
pany,   or  at  the  moment  when  the  magn-"^*" 
released  by  reversing  the  magnetising 


Iculate  the  number  per  square  _ — 
and  you  oould  therefore  compare  B'witltfcS] 
per  square    centimbtie    obtained   directly  sa 
scale-pan.    Bosanqnet  found  that  enn  wbm 
Burtacea  were  not  absolutely  perfectly  facsd,  _  ^ 
correspondence  was  very  dose  indeed,  not  vstp] 
by  more  than  1  or  2  per  cent,  except  wiflw* 
magnetising  forces,  say  forces  less  Uian  fiveisM 
'Vhen  one  knows  how  irregular  ths  haha  ~ 
-on  ia  when  the  magnetising  forces  are  so 
%i>,  one  is  not  astonished  to  find  a  lack  ot  . 
onahty.     The  correspondence  waa,  howew, 

iantly  exact  to  say  that  the ■' *-  - 

the  law  ot  traction,  that  the  f  _ 
"  square  of  magnetic  induction 
1  iutogratod  over  that  area. 
-law  the  law  ot  traction  being  ^in  that  mtj  >^, 
blished,  one  at  once  begins  to  get  some  liglnii!|^ 
the  subject  of  the  design  of  tdectia-magneta  J^ 
deed,  without  going  into  any  mathematics^  J™ 
had  foreseen  this  when  he  in  some  instinetitt  I'' 


he  eiperimentl  v<l» 
e  pull  is  proportjawl" 
iction  Uuougb  tlM  a»j 


Wot.  It,  1890. 
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at  WHj  seemed  lo  oooBider  that  tho  ]i 
tegafd  ui  electro^  Eoa^et,  for  Che  pui 
Kon,  wu  to  tliinlc  how  mnny  squnre  ii 
bet  nrfocs  it  bad.  He  found  that  he  could 
■uwnetise  iron  ap  until  it  pulled  with  a,  foroa  of 
1751b.  to  the  (.junre  inch,  snd  ha  douhled  whether 
K  tiMlios  lit  great  as  '2001b.  per  square  inch  could 
••  obtained.  It  jou  wimt  to  deeifra  an  electro- 
«0««p)et  lo  carry  «  load  of  one  ton,  divide  the  ton, 
V  2,240111.,  bj  1.50,  ind  that  gjTes  the  requiiits 
Dunbet' of  sijuue  inches  of  wrought- iron,  namely, 
H'M,  or  say  l.'i.  Of  course  one  would  work  with  a 
km^shoe  shaped  magnet,  or  somethmg  equivilent 

lot  the  requisite   cross-section,   so   that  the  total 
— »  exposed  nuebt  be  suffldaut  to  carrT  the  eiveu 


oad  at^SOlb.  to  the  sqimre  inch. 

i .V„. .__     jjjg    ^  

Bt  be  7t  square  iuchea.  If 

■- — '  3(iii.  in  diameter; 

1.  each  way. 

■    ■  not  the 


lOe  mtffnet  has  two  votes,  the  c 

tr  of  which  it  Is  made  must  be  7t  squs 

I  Toond  iron,  it  must  be  about  Sliii.  ] 


Th»t  settles  tto   s_     __   _ 
togth.    Now,  the  length  of  th. 

lOosiden  the  law  of  the  magneti . _, 

JB  ■■  short  as  it  can  possibly  be  made.  Reflect  for 
Thai  purpose  wa  are  designing.  The  design  of  an 
ileclro-nuignet  is  to  be  considered,  as  every  design 
mgbt  to  be,  with  a  view  to  the  ultimate  purpose  to 
■»  served  by  that  which  you  are  designing.  The 
IVMBoi  purpose  is  the  actual  sticking  on  of  the 
nagnet  to  a  huavy  weight,  not  acting  on  another 
Dagnet  at  a  distance,  not  pulling  at  an  armature 
iqnnted  from  it  hf  a  thick  layer  of  air ;  we  are 
lealing  with  traction  in  contact,  The  question  ia— 
bow  long  a  ijiece  of  iron  shall  we  noad  to  bend  over. 
»e  answer  ia— take  length  enough,  and  no  more 
nun  ooough,  to  permit  of  room  for  winding  on  the 
Mneaary  quantity  of  wire  to  carry  the  curmut 
rtriah  will  give  the  requisite  raagnetising  power. 
Sst  tbis  Utter  we  do  iiot  yet  know;  it  has  to  be 
Mlculated  out  by  the  law  of  the  magaetifl  circuit. 
Thit  ii  to  say,  we  must  calculate  the  magnetic  flux 
■ad  the  magnetiE  reluctance  as  best  we  can  ;  then 
fcmlheas  calcuhite  the  ampcre-tiinii  of  current: 
^d  from  this  calculate  the  needful  quantity  of 
nmr  wire,  eo  arriving  Bnalljr  at  the  proper  length 
anaa  iron  core.      It  is  obviom  the  croaa-iectiou 


Tia.  IG.— Stumpy  Etectra-nugnet. 

■iag  giroD,  and  the  value  of  B  being  prescribed, 
tMsKtlM  the  whole  Diimbei  of  magnetic  lines.  N, 
Ml  will  BO  through  the  seclian.  It  b  self-evident 
tMbogut  adds  to  the  magnetic  reBlstanca ;  and 
Mmftm,  the  longer  the  length  is,  the  ^eatar  have 
*  la  the  number  of  ampvre-tunis  of  circulation  of 
>A  omrent ;  while  the  less  the  length  is,  the  smnlter 
Md  fa«  number  of  ompere-tiims  of  oirculation. 
httaforeynu  should  design  the  electromagnet  as 
Ksapy  as  possiblB— that  is  to  say,  makaitaHtumpj 
nib,  sven  as  Joule  did  whan  he  came  across  the 
^M  problem,  and  arrived,  b;  a  sort  of  sdeiitifii: 
■ttiet,attheii{(ht*olation.  Tou  should  have  no 
l^tai  laapth  otuon  than  is  necessary  io  order  to 
■I  tha  wudinga  on.  Then  you  see  we  cannot 
■MlstatT  cakiJata  the  length  of  the  iron  until  wa 
Miaaii  idea  about  the  winding,  and  we  must 
P0»,  tiiarafore,  provisiouatly,  about  the  wiadiiigs. 
tta  a  nmide  itlMl  case.  Suppose  we  had  an  lu- 
Mnltol;  long,  straight  iron  rod,  and  we  wound 
^bDmend  to  end  with  a  magnetiaingcoil.  How 
■St  a  Oml,  how  many  ampere- turns  of  circulation 
^  iacb  length  will  you  require  in  ordor  lo  mag- 
■tfae  op  to  any  partityilar  degree  ?  It  is  a  matter 
'  taiy  simple  calculation.  You  con  calculate 
ttcUr  what  the  m«i^etic  reluctiuice  of  an  lucli 
^Kth  of  the  core  will  ba.  For  eiuinple,  if  you 
^KDingto  magnetise  up  to  IC.DOQ  lines  per  square 
■M&aetn,  the  penneabditj  will  be  3^0.  You  tan 
ft*  the  ana  anything  you  lite,  and  aonsiJar  the 
^|th  ot  one  inch ;  jou  am  therefore  calculate 
■*  aagnalic  reloctanca  per  inch  of  conductor,  and 
■tajoucanat  once  say  how  many  ampere- tunia 
^  inch  would  be  oecestary  in  order  to  give  thn 
mittd  indication  of  10,000  magnetic  lines  to  ttie 
I>are  ceatiinctra.  And  knowing  the  properties  of 
<>qcr  irin,  and  bow  it  heats  U}>  when  Ih^c  is  a 


cTirront ;  and  knowing  also  bow  much  heat  yoi 
get  rid  o(  per  square  inch  ot  sarfoPe,  it  is  a 
simple  matter  to  calculate  wbat  minimum  thickness 
of  copper  the  Hre  insurance  companies  would  allow 
'-       -      Thay  would  not  allow  you  to  have  too 


drive  those  ampi'res  through  copper  winding 
insuffioient  thickness  the  copper  BTto  will  nver-be«t, 
and  your  insurance  policy  will  ba  revoked.  You 
tberefora  are  compalled.  by  the  practical  considara- 
tion  of  not  over-heating,  to  provide  a  certain  ttiick- 
ness  of  oopper-wira  winding.  I  have  made  a  cough 
calculation  for  certoiu  cases,  and  I  tind  Chat  tor  such 
elactro  magnets  as  one  may  ordinarily  deal  with,  it 
is  not  necessary  in  any  case  ot  practical  work  to 
use  a  copper-wire  winding  the  total  thickness  ot 
which  is  graater  than  about  jin. :  and,  as  a  mattor 
of  foot,  if  yon  use  as  much  as  Jin.,  you  need  not 
than  wind  the  ooil  all  along,  for  it  you  will  use 
copper-wire  winding,  no  matter  what  the  size, 
wlielher  thin  or  thick,  so  that  tbe  total  thickness  of 
copper  outside  the  iron  is  }in.,  you  can  without 
ovflr.heating,  usitig  good  wrought  iron,  make  lin. 
winding  do  for  2ain.  length  ot  icon.  That  is  to 
sav.  you  do  not  really  want  more  than  -(^lin.  ot 
thickness  of  copper  ontade  the  iron  to  mag- 
to  the   prescribod  degree  of  saturation 


a  up   to  the    prescnbod 
indefinitely    long    piet 


o(     1 


Inch  length  of  oopper  wiUmagnt 
iron  up  to  the  point  where  B  equals  10,000.  If, 
then,  we  have  a  bar  bent  into  a  sort  ot  horse-shoe 
in  order  to  make  it  stick  on  to  a  perfectly-fitting 
armature,  also  of  equal  section  and  quality,  we 
really  do  not  want  more  than  lin.  along  the  inner 
onrvi!  (or  every  20in.  of  Iron.  An  eitremely  stumpy 
maiinot,  such  as  I  have  skatchad  in  Fi;;.  IS,  will, 
therefore,  do,  if  one  fan  only  get  the  iron  snlH- 
deiitly  homogoneous  tbrDng)iout.  It,  instead  of 
crowding  the  wire  near  the  polu  ports,  we  could 
wind  entirely  all  round  the  curved  port,  though  the 
layer  of  oopper  winding  would  be  |in.  thick  inside 
the  arch,  it  would  lie  much  less  outside.  Such  a 
msgnat,  provided  the  armature  fitted  with  perfect 
accuracy  to  the  polar  surfaces,  and  provided  a 
battery  ware  arranged  to  sand  tbe  requisite  notnber 
of  amperes  of  current  through  the  coils,  would  pull 


lof  oi 


n,  tbe  ii 


1  being 


ut3iin 


diameter.  For  my  own  part,  in  this  case  I 
prefer  not  to  use  round  iron,  one  of  square  or 
reetaBgular  section  being  mora  convetiieut :  but  the 
round  iron  would  take  less  copper  in  winding,  as 
each    turn    would    be  of  minimum  length  if  the 

B  was  found  in  the  following  way :  Take  the 
pull  in  pounds,  and  the  area  in  cross-sectioD  in 
siiuare  inches ;  divide  one  by  the  other,  and  take 
the  «[nare  root  of  tbe  quotient;  then,  multiplying 
by  l,ai7,  gives  B  ;  or,  multiplied  by  8,4W,  gives  B.,. 
We  have,  tberefora,  a  means  of  stepping  from  the 
pull  per  square  inch  to  B  ,  or  from  B„  lo  the  pull 
per  square  inch.  Now  the  other  rule  ot  tbe  mag- 
netic circuit  also  enables  us  to  get  from  the  amptre- 
turiis  down  to  B  ,  for  on  p.  S!>1  we  have  the  follow- 
ing eipreasion  for  the  ampere-turns  : — 


N  -  P„A"- 
>m  thete  wo  can  deduce  a  simpte  direct  expres- 

,  provided    we  assume  the  quality  of  iron  as 

before,  and  also  assume  that  there  is  no  magnetic 
leakage,  and  that  the  area  of  cross-sectiou  is  the 
le  all  round  the  circuit,  in  the  armature  as  welt 
_  Jn  the  magnet  core.  So  that  I'  is  simply  the 
mean  total  path  ot  the  magnetic  lines  all  rouud  the 
cloead  magnetic  circuit.    Wa  may  then  write — 


Si-    ' 


0-3133  ; 


qM'-U 


But  by  the  law  of  traction,  as  stated  above— 

8.m    /P"'if^r 

V  A  [sy.  in.) 
Fqnating    togetl 


at  for  the  I 


;oiting  ci 


of  ai 


!i.2,C01x   ^-   H      /IMibsr:   . 
C       V  A(=.i.iu.J 


f  exciting  powur  O 
required  foran  olectro  magnet  pulling  at  its  arms 
■_  ., ,  ._.  .1    __    —    ;lasod  magnet 


multiply  this  fay  the  moan  total  lengtli  (in  inches) 
all  round  the  irou  circuit;  divide  by  the  perma- 
ability  (which  must  be  oalbnlated  from  the  pounda- 
per-square-inch  by  help  of  Table  VI.  andTablell.); 
and  itnailv  multiply  by  2,001 :  the  number  so  ob- 
tained will  he  tbe  naml>ec  of  amp^ro-tums.  Ona 
goes  then  at  once  from  the  pull  per  Bouaro  inch  tO 
the  number  of  ampcra-tums  required  to  produoe 
that  pull  in  a  magnet  of  given  length,  and  of  the 
prescribed  quality.  In  the  case  where  the  pull  iv 
specifiod  in  kilognmmea,  the  area  of  section  in 
square  centimrlrea,  and  tbe  length  in  oentimL'trea, 
the  formula  becomaa — 


S  i  -  3,9ol 
1  example,  take  a  n 


, of  round 

.  .  diameter,  Rin.  long, 

bent  to  horse-shoe  shape.  As  an  armature,  another 
piece,  -lin.  long,  bent  to  meet  the  former.  Let  ua 
agree  to  magnetise  the  iron  ui>  to  the  pitch  ot  pulling 
v^th  ll'21b.  to  the  square  inch.  RaferencB  to 
Table  VI.  shows  that  B;  will  ba  about  90,000,  and 
Table  II.  shows  tbat  in  that  case  «i  wUI  be  about 
OU'.  From  these  data  calculate  what  load  the 
magnet  will  cirry,  and  how  many  ampera-tums  of 
circulation  of  current  will  be  needed. 

Aus.— Load  (on  two  poles)  -     <3-97Ib. 

Ampere-tumsnecdiHl -I  372-5 

N.B.— In  this  calculation  it  is  assumed  that  tha 

contact  surface  between  armature  and  magnet  ia 

siatBuca  to  the  magnetic  lines,  and  there  will  ba 
some  leakage.  It  will  be  shown  later  how  to  esti- 
mate these  effects,  and  to  allow  for  them  in  the 
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LIVflEPOOL    ASTRONOMICAL 
SOCIETY. 

T3E  second  general  meeting  of  tbe  society  waa 
held  in  the  rooms  of  the  Royal  Institutioii, 
(Jolquitt-street,  Liverpool. 

In  tha  absence  of  the  President,  ilr.  W.  C. 
llntchiuson,  F.R.A.S.,  of  The  Obwrvalori',  Liver- 
sedge,  Yorks,  Captain  Jelfarej,  F.Il.Het.Soc-, 
occupied  the  chair.  A  number  ot  papers  ware  pre- 
sented. Mr.  I.  C.  (iuinn  read  one  .jn  the  subjectol 
"GiantSuns."  Mr.  J.  E.  Gore,  F.R.A.S., and tho 
Rev.  J.  Mitchell,  B.D..  read  one  from  Mr.  8.  E.Paal, 
ol  Sibsagar,  on  tbe  "  SoUr  InAuenca  on  the  Liioaz 
Equator,"  m  support  oi  his  theory  of  lunar  glaoia- 
tion,  both  of  which  elicited  couaidarahle  diaoosalon 
of  a  most  interesting  kind. 

The  first  number  of  tbe  Jaarnal  tor  the  sesHMi 
18901,  ooutaiuing  tbe  president's  address  and  six 
other  valuable  papers,  with  three  page*  ot  illustra- 


ausd  before  tb 


intimated  tbat  tl 


month ;  i 
il  bad  moda 


which  the  meetini 


IBS  are  held.     Tie  maetings are  held 
Uio  above  institution  on  tbe  &nt 

The  'following  are  the  officers  and  members  of 
council  for  the  present  ssaaion.  President :  Mr. 
W.  B.  Hutchinson,  F.R.A.S.,  Liyeraedge.  Yorki. 
Vioe  Presidents :  Mr,  H.  C.  Johnstone,  F.R.A.S., 
Hoclcin's  Hey,  Liverpool ;  Mr.  J.  Gill,  F.B.A.S.,  2, 
Beech  Mount,  Liverpool;  Lieut.  J.  McNab,  tt.N.B., 
10,  Saudown -street,  Liverpool;  (^iramonder  ,1.  T. 
Bragg,  R.N,U„  Lorton  Lodge,  Birkdale.  t^nndl ; 
Itav.  Canon  J.  Honeybume,  F.ll.A.S.,  Princaa 
Park,  Liverpool ;  Rev.  John  Mitcholl,  B.D.,  57, 
Paikgiovo-road,  Chester;  Mr.  Geo.  Higga, 
F.R.A.S.,  West  Derby-rood,  Liverpool ;  Mr.  O.  A. 
Dofieu,  Sandstou-road,  Stoneycrotl,  Liverpool; 
Mr.  11.  McMillan,  Evarton,  Liverpool :  Mr.  J.  O. 
tluinn,  Uateacre  House,  Liverpool;  Mr.  S.  H. 
Coventy,  Crowborongh,  Sussex:  Bov.  P.  H.  Slade, 
F.R.A.S.,  Weslcott- street,  Hull.  SecretMy:  Mr. 
A.  W.  .TefferBj,  F.R.Met.Soc.,  "  Plvm,"  Temple- 
road,  Birkenhead.  Librarian  :  Mr.  J.  L.  Coxan,  3, 
Brunswick -square,  Kirkdale,  Liverpool.  Treasurer: 
.Vorth  and  South  Wales  Bank,  Liverpool. 


WESTERN  HICROSCOFICAt.  CLUB. 

ON  Monday  week  this  club  hold  its  first  meeting 
for  the  now  session.  The  hou.  secretary,  Mr. 
A.  W.  Stokes,  F.I.C.,  introdneal  tha  subject  of 
"  The  Microscope  in  Food  Analysis."  llepoial'rti 
out  and  illustrated  by  slides  the  use  o(  tha  micro- 
scope not  only  in  aetermiuing  thu  presence  of 
adulteration,  '.hut  also  in  soma  oases  showed  that 
it  was  the  only  Instrument  for  dutermining  also  tha 
extent  ot  the  adultarution.  Thus  in  the  coses  ot 
starch  admixtures,  such  as  barley  with  oatmeal,  the 
microscope  is  tha  only  instrument  that  can  be  em- 
ployed. Having  found  that  the  admixture  ha* 
taken  place,  mixtures  containing  known  weights  ol 
two  starcbes  are  made  and  ehaken  up  with  the  same 
quantities  of  water.  A  drop  of  each  mixture  it 
placed  on  a  slide  mlsd  into  ramute  wiuares.    Under 
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tioitad  with  the  tune  quuitity  of  vatar,  and 
Dounted  off  on  the  lama  ilide.  Th&t  mixtnre  giriog 
the  tame  rel&tiTs  proportion  of  different  starch 
gnnolu,  shows  the  extent  of  admixtuie.  In  moist 
■ugaTf  the  mioioKopfl  oCtea  shows  the  presence  of 
the  Acania  nKehariii'ii.  to  wbicb  the  "grocer's 
itch"  is  attributed.  To  find  whether  rice  or 
potatoes  have  been  lued  in  bread -mailing,  it  it 
uecessuT  to  examine  the  dried  flour  from  oataids 
the  Icoi,  and  to  leaicb  for  the  little  nodules  of 
nnwetted  floor  occaBionolly  found  inside  tiifl  loaf. 
ExaminatiooB  of  these  will  show  the  distinctiTe 
Htanh  granules  ;  but  ia  the  p&rt  wetted  b; 
water,  niieroioopical  examination  is  useldss,  since 
the  starch  granules  have  all  swollen  up  and  bunt. 
In  milk  the  luicroscope  will  occtuionallj  show  the 
colosteum,  pointing  out  that  the  milk  coiae«  from 
k  recently -calved  cow.  Ver;raro!^  blood  globalea, 
and  even  pus,  are  found,  iudicatiTe  of  the  cow's 
taats  harins  been  injured  in  some  way.     Infective 

ria  have  not  ipet  been  microscopically  detected. 
Ihe  eiatmnaCion  of  butter  the  microscopa  is 
eapedall];  useful ;  uiinp  the  polariacepe  with  crossed 
Niool  prisma,  a  sample  of  the  butter  mixed  with 
hutteriuo  is  at  once  seen  (o  polarise,  while  butter 
doe*  not  polarise.  On  some  Ihouaands  of  samples 
of  butter,  Mr.  Stokes  has  never  found  this  tost  to 
fail.  No  butter  that  pused  this  teat  was  after- 
wards chflmically  found  to  contain  foreign  fat. 
In  collee,  reference  was  made  to  the  fact 
that  no  BcoUriform.  spiral,  or  large -celled 
tiiaue  WBB  to  be  found  in  collee,  nor  was  any  staroh 
present ;  this  at  once  separated  it  from  the  various 
adnlleronts,  chicon',  dandelion,  turnip,  or  othet 
Tooti,  as  well  as  Irom  burnt  beans,  poos,  acorns, 
and  other  seeds  —  all  tbnt  is  uenessacy  l>eing  ta 
decolour,  bj*  means  of  chloride  of  lime,  a  small  part 
of  the  mu(ture  and  examine  it  mictoscaplcally.  The 

absurdity   of   allowing    vendors   '"    "    "~ 

customers  who  aik  (or  "coffee" 
taining  usually  from  GO  to  70  (i 
much  as  90]  per  ceat.  of  cbicorr,  wna  pointed  out. 
Uany  magistrates  hold  that  this  may  be  done  if 
only  the  mi^c  words  "  sold  as  a  mixture"  appears 
somewhere  amongst  the  voluminouii  lot  of  advertiso- 
ments  in  which  the  material  is  wrapped.  Thetmde, 
of  course,  take  advantage  of  this  license.    In  cocoa 

the  microscope  at  once  shows,  if  a  slide  ' ^" 

with  alcohol  mstead  of  water,  tbe  presence  of  sngar 
and  foreign  starch,  usually  arrowroot.  Iu"hom(i'<i- 

Cithic  oocoa  "  tbe  cocoa  is  truly  homn^opathlc ;  thi 
nlk  conalsta  of  arrowroot  and  sugar — what  little 
cocoa  there  is  has  been  deprived  of  its  fat.  I 
water,  an  examination  of  tbe  sediment  often  givi 
varr  valuable  information,  the  presence  or  absem 
of  mfusoria,  &c.,  are  indications  of  moment.  Tt 
method  of  putting  up  the  object  tor  examination 
all  important.  Let  anyons  put  up  a  slido  i 
mustard  in  water  and  one  in  glycerine,  be  nonl 
hardly  recognise  them  as  the  name  object;  whi 
the  superiority  of  the  glycerinn  mount  is  immed. 
ately  obvious.  Tbe  otdiiiary  adultorouts.  wheaten 
Sour  and  tormeric.  come  out  very  plaiidy.  The 
polarisoope  ia  too  little  used  bj  analysts.  In  sudi  a 
■ubstaoce  as  pepper  it  wiJl  distingnssh  between 
ordinary  '^tong  pepper,*'  and  will  make  obvious 
the  presence  of  rice  or  of  "  poivrette  "  (ground 
olive  stones)  if  the  material  be  mounted  ia  glyi 
For  medidneB  and  other  samples  whose  composition 
is  unknown,  a  drop  evaporated  on  a  slide  and  than 
examined  microscopically  may  show  peci "" 
crystals,  or  at  times  show  that  the  fluid  contain 
solid  tnstter.     Uaunlly,  if  it  be  a  vegetable  extmct, 

S'BCes  of  vegetable  tinsue,  or  spores,  may  bo  fount 
the  sediment.     All  these  give  dues  which  may  bi 
followed  up  chemically.     In  the  examination  of 
diBeaaod  or  parasite- iuEested  meat  the  microscope 
0  substitute,   nor  can  the  mass    of  jams  be 
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Exte:(bivi!  seams  ot  coal  have,  it  is  staled,  been 
disoovered  on  the  Duke  of  Portland's  estate  at 
Gringley  Carr,  North  Notts.  Two  labourers  came 
upon  a  deposit  at  a  depth  ot  4tt.,  and  if  eiperi- 
montal  borings  "'—^  «-^...-  ..-  .,k«..Tj  ---  -  ■ 
shaft  is  to  be  BUI 
up  by  a  railway. 

Edible  Fimgl.-Tbo  foUoi 

ediblo  fUDgi  exlubitod  fur  sal _. 

ilodena   during    1S.SJ  ; —Amanita    ci^aarea,   A. 
avoidea,   A.  strobilitori  ■       -      ■  ■  .  .       , 


1  list  of  the 


milhiria 


eilea,  Pleu 


glaadulosus,  Entoloma  Khodopolius,  Pboliota  muta- 
biiia,  F.  Aegerita,  Fealliota  campestris,  Morchella 
esculenta,  M.  conicB,  M.  rimasiiies.  Helvella  mona- 
chella,  H.  crispa,  Feiiza  vesiculosa,  F.  cetea,  P. 
Acetabulum,  Tuber  msRnatum,  T.  icitivom, 
Balaamia  vulgaris.  The  greater  number  of  these 
speciea  aro  also  natives  o(  Uritain.  Un  the  oth< 
bide  the  Berlin  pohcc  have  issued  a  caution  to  tti 
pubhc  against  so-called  "  dried  munhroumB,"  whir 
are  Iwing  sold,  and  wbicb  very  freijuently 


Thocauf 

tact  that  edible   miisbrooms  wl._..   

white,  while  poisonous  varieties  acquire 


-nfion 


I  the 


E.C.,  has  been  selected 
of  tho  British  Astronomical  ABsa(!iatiaTt,  and  the 
forthcoming  moetin)^  will  bo  held  there,  in  the 
large  hall,  on  Wednesday,  tho  itiih  inst. 
Barnard's  Inn  is  a  few  yards  west  of  the 
Holbom  end  of  Fetter-lane,  and  is  within  easy 
reach  of  the  undei^rouud  system  of  railways,  and 
of  the  L.  C.  and  D.  Railway  and  lines  in  con- 
noction,  while  there  is  a  good  service  of  'bnsaea 
to  al!  parts,  llic  number  of  membera  now 
-  :ceeda  300. 

In  CircuUr  No,  3"  ol  the  WoUingham  tlti- 
servatory  the  Rev.  T.  E.  Espin  aava  tluit  "tho 
■  rD.M.  +  3S":  470  ;  H.A,  Uh.  SSm.  IGs.'  Docl. 
33"  33'  (185o),  mag.  9-2,  was  observed  on 
_  V.  7  as  7-6,  <lr.  III.  type.  The  star  ia  prob- 
ably TOiiable." 

the  benefit  ot  those  who  have  tho  optical 
of  observing  D* Arrest's  Comet  (Barnard 
1)  we  append  the  position  fur  GresQwioh 
midnight  on  Nov.  lU  :  R.A.  21h.  33m.  32b., 
S.  Dec.  li'l't':  but  it  ia  scarcely  likely  that 
will  pick  it  up  through  the  clouds  over 
this  countrj-. 

An  appendix  to  Vol.  L.  of  the  S[i.iithbj  Xutkc 
ot  the  Royiil  Aatrononiitul  Society  lias  been 
issued,  containing  "compaiiaon  of  tho  places  of 
,  deduced  from  Bnrckhardt'H  and 
tables,  for  every  Greenwich  moan 
miiinight  during  the  yoars  1SIT-G3,  together 
correoted  comparison  ot  Hansen's  tables 
:be  Greenwich  Obaervntione  during  the 
years  1847-fii."  The  introductorj'  remarks  are 
by  Prot.  J.  C.  AdamB,  SLA.,  F.K.S. 

recent  meeting  of  the  I'aris  Academy  of 
la,  M.  Perrotin,  of  Nice,  presented  a  note 
rotation  ot  Venus,  based  on  observationa, 
n  71  days  from  May  to  '.'utober,  which 
support  the  contluaiona  of  Signer  Si/hiaparelfi. 
M.  Perrotin  finds  that  the  rotation  of  the  pLinet 
is  very  slow,  and  Is  made  in  such  a  way  that  the 
relative  positions  of  tho  spots  and  '  '  '  ' 
not  experience  any  notable  change 
days ;  that  the  time  of  rotation  of  the  planet  does 
not  differ  from  ita  Bidoroal  period  of  revolution 
[abont  225  days)  more  than  30  days  (bii  observa- 
tions will  easily  accommodate  themselves,  how- 
ever, to  n  rotation  of  which  the  period  is  from 
105  to  2'25  days) ;  that  the  axis  of  rotation  of  the 
planet  is  almost  perpendicular  to  the  plane  of 
orbit.  The  diapbicement  of  the  whita  region 
observed  at  the  northern  edge  indiaites  that  the 
difference  does  not  exceed  lo',  as  staled  by 
.SchiaparelU. 

The  J'liiraal  ol  tbe  Liverpool  Astronomical 
Society  for  October  contains  several  interesting 
papors,  amongst  them  one  by  E,  BI.  Antoniodi, 
on  aolar  observations  mode  at  Constantinople. 

The  death  ia  announced  of  the  distinguishod 
ophthalmologist,  Johann  Nepomuk  von  Nuss- 
biivim,  of  Munich,  a  city  in  which  ho  woa  bom 
on  Sept.  2,  ISia,  and  where  bo  has  since  (with 
tho  exception  ot  abaeenccs  tor  study  in  Berlin  and 
Paris)  continued  to  work  as  an  operator  and 
teacher,  being  appointed  professor  of  surgery 
and  ophthalmology  to  tho  University  in  IHUU. 

The  following  is  the  list  of  names  recommended 
by  the  Probident  and  Council  of  tbe  Koyal 
Society  tor  election  into  the  Council  for  the  year 
1801,  at  the  forthcoming  anniversa^  meeting 
on  Uoc  I : — President,  Kir  William  Thomson  ; 
treasurer.  Dr.  J.  Evans ;  secretaries,  Prof. 
Foster  and  Lord  Uayleigh ;  toreiKU  secretary. 
Dr.  Goikio  ;  other  members  of  the  Council,  Prof. 
Ayrtoa,  Mr.  W.  H.  M.  Chrialie,  Prof.  Boyd 
Duwkins.  Dr.  Olaiahor,  Dr.  Miiller,  Prof. 
Alfred  Newton,  Sir  W.  Roberts,  Mr.  Roberts- 
Austen,  Prof.  E.  Schiifer,  Sir  [ieorge  Stokes, 
Lieut.  -  Cioneral  Strachey,  Prof.  Joseph  Thomson, 
Prof.  Thorpe,  Sir  ■\Villiam  Turner,  Prof.  Vines, 
and  Uenenil  Walker. 

Mr.  Osmucd  W.  Jeffs,  tho  secretary  to  tho 
Ueologicnl  Photographs  Committee  '  of  the 
Ilritish  Association,  has  issued  a  circular  inviting 
co-operation  in  furthering  the  work  ot  the  com- 
mittee, ot  which  I'rof.  .las.  Geikie,  LL.D,, 
F.lt.tj.,  is  chairman,  and  which  w.is  appointed 
to  arrango  for  the  collection,  preservation,  and 
systematic  registration  ot  photographs  ot  geo- 


be  available  for  pnrposes  of  study  and  eom- 
parieon.  To  secure  uniformitf  ot  action  on  tli* 
part  of  the  helpers,  a  circular  ot  instmctians  has 
been  drawn  up,  copies  ot  which  will  be  snpplisd 
ippUcation  to  the  secretary  ot  the  committet, 
.„.  Osmund  W.  Jeffs,  13,  Uueon's-road,  Eodt 
Forry,  Cheshire.  Photographora  and  othot*  wh* 
may  not  take  spaoial  intOTest  in  '  -  — ->— 
invited  to  send  for  the  form  t 
some  of    their  prints  may   be   of   ( 

Univeraity  College,  Ixjndon,  ia  now  eqoippsi 
with  all  that  is  neceswLry  for  the  study  ot  botsaj, 
LOW  laboratories  having  been  erected,  while  tk» 
Id  ones  have  bean  refitted  and  enlarged.  A 
large  room  has  been  provided  tor  advanced  wttk, 
and  there  is  a  dark  chamber  which  hat  bsM 
specially  conftmcted  for  teaching  in  the  id- 
vaneed  branch  ot  botanical  work.  A  conwcr^nf 
uiB  been  erected  on  the  tdoI  with  heatiBg- 
ipparatuB,  BO  thi^  special  work  on  the  phywlo- 
gical  properties  ot  plants  can  be  carried  00, 
while  seedlings  can  be  rnised,  and  selected  pUal* 
be  cultivated  for  lecture- room  demonattatiaal. 

An  AuBtraliun  now  in  this  country  has  oSni 
to  give  £5,000  as  a  contribntion  to  the  Antantie 
expedition  which  it  ia  proposed  to  send  out  tno 
Australia.  A  condition,  however,  is  that  it 
should  be  got  up  on  on  adequate  scale- 

cnrious  scientific  aurgicsl  instnuiumt  W 
exhibited  the  other  day  at  BartoD-on-Hnmberio 
a  coroner's  court.  The  deceased  had  been  saV> 
ject  to  fits  and  paralysis,  and  allowed  a  HunguiiK 
to  try  his  "  potent  core  "  on  him.  The  instm- 
ment  was  an  arrangement  consisting  of  32  oasdlv 
worked  by  a  spring,  and  the  patentee  said  llul 
into  the  punctures  he  rubbed  natt  <nl.  H*  Si 
not  know  what  the  oil  waa.  The  Coroner  adi 
he  narrowly  escaped  being  committed  tor  iMi* 
slaughter.  He  had  cruelly  tortured  decor— '*- 
no  good  purpose,  and  he  woe  getting 
under  false  pretences.  Dr,  Sisaona  said  IM 
deceased  was  punctured  in  about  6.000  pIiH^ 
which  would  bo  dangerous  to  a  strong  man,  W 
there  wero  sulficicnt  evidences  oi  disaaaed  h~^ 
and  paralysis  to  account  for  death. 

Prot.  Koch's  "lymph"  is,  it  appeal*, 
exactly  what  h;is  been  guessed  at,  font  cont 
inorganic  subsLinces  together  with  attenutsl 
cultures  of  bacllluB,  But  nothing  deSnit*  *iD 
be  known  until  the  professor  speaba  out, 
ho  may  do  .at  the  meeting  of  the  Berlin  ii 
Society  next  month. 

A  fast  war-ship  tor  the  Argentine  Goi«- 
ment  kiB  been  recently  tried,  liuilt  bj  Mswt 
ArmatTDng.  Mitchell  and  Co.,  and  enginsd  bf 
Messrs.  Humphrys,  Tennant  and  Co.,  IM 
2o  de  Maijo,  m  the  vessel  is  called,  is  beliend  t> 
be  the  fastest  war  vessel  adoat,  as,  with  ostonl 
draught,  ahe  made  a  mean  ot  21-337  knota,  mi 
with  forced  draught,  22-43  knots. 

The    Italian  Minister   of   Public   Worki  l» 


logical 
form  a  nan 
trating  t!,. 
deposited  i 


a  the  L'uited  Kingdi: 

inal  collection  of   photographs  illus- 

geology    of   this    country,    to    bi 

1  a  centre  where  the  collection  wiU 


Ita  Vecchia  ti 
I,  which  will  consider  U  fau 
aercial,   and  strategical  pmntttf 


The  Commissioner  of  Fisheric 
recently  returned  to  Brisbane  from  a   l —  - 
Torres  Straits  and  along  tho  northern  casi>* 
■ '  le  colony,  and  he  reports  a  ancceeatnl  enp*     ■ 
,ent   in   tiie    cultivation  of    pearl   oyil««,^    ; 
.  jgulationa  ara  being  compiled  to  provide  fi*"? 
leitsing  of  suitable  areas  for  their  cultlvatii*- 

Tho  next  meeting  of  the  Royal  MicroMOprf 
Society  wili  be  held  at  20,  IlanoTer-sqnait^  Tj 
on  the  !9th  instant,  when  papers  by  Mr.  Af^* 
T.  Watson  on  "  Tube-building  Habits  of  t 
UlU  liUoi-Blii,"  and  Surg.  V.  UunKia  Them  «K 
a  "  New  Marine  Annelid,"  willberAd;  *w4 
adjourned  special  general  meeting  will  bt  Ir 
to  con^der  an  alteration  of  the  by-lawt. 


n  ILI.BIU9,  electrical  ei 


MESPna.  Ptsi 
are  introducing 
iUuminatJug.    They  employ  vacuum  tubes,  w 
which   the  most  beautiful    results  are  obUPMl. 
They  also  propose  to  uao  their  system  foralM* 
constructiBg  the  tub^  in  tba  t(aB<>, 
'   '   obtsiaadtTlk* 

_. ^tead  of  bv 

Ruhmkorff  coU,  and  t! 

is  20,UOO  volts,  with  wl 

bo  ht  in  parallel.      Owing  to  tl 

employed,  tbe  use  of  this  high  ti 


by  constn 
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LETTEBS  TO  THE  EDITOR 


-»♦«- 


mrtomtfondtnu,    The  JBditor  rupttAfMv rtque$ia thmt aU 
9tmmmiiicmthnaAcmUh$dnmnwpa»bri^ifa»po$tM4.] 

Ml  mmmmioaHUma  Ao/^U  U  addreaa&A  to  Hke  Bditob 
Ikf  Svftun  lUoHAVio,  83S,  Sirtmd^  W.O, 


<^ 


JB  Ckofim  iuid  JPbH-ofie*  Ordtn  to  b$  made  paptMe  U 

Mm  PAMMOBB  BoWAftDft. 

%*  In  cfd§t  to  faeaUate  r^ermee,  Chrreapoitdente,  wkem 

of  may  letter  preiriouelp  ineerted^  teiU  oblige   fty 

the  mmber  of  lie  Letter,  ae  weU  oe  tkepa^e  on 


'I  would  YuLf  wfBTfoiM  write  what  ha  knows,  and  aa 
oh  aa  he  knowa,  bat  no  more ;  and  that  not  in  thia 
f,  bat  in  all  other  sahjeots :  For  such  a  person  may 
■oiae  paztioular  knowledge  and  expenenoe  of  the 
«  of  sndi  a  person  or  saoh  a  fountain,  that  as  to 
cttflr  tiblnga,  knows  no  more  than  what  eyerrbody  does, 
«£  joLtokeepadntter  with  this  little  pittance  of  his, 
VBdeitake  to  write  the  whole  body  of  physidcs,  a  yioe 
'  iriianoe  great  inoonrenieneee.  denye  their  oiiginaL" 
~'^     "eMeeaye, 

•  •• 


•ny 


ASTBO  -  PHOTOGBA^HIC  CON- 
OSE8S— BTTBOPEAN  OBSBBVATOBIES 
ANJ>  ASTBONOMIOAIi  INSTBTTMENTS 

CHIEF  SPEOTBAIi 
IN  THE  NEBUI<2B  —  FABA- 
DOXBBS— THE  LIVEBPOOIi  ASTBO- 
VOXIOAIf  SOOIETT  — THE  FOIiABI- 
800FB— '*aiBLS*'  IN  THE  BIBLE— 
BIOHTEB*S  DBEADC— MAES  AND  M. 
VZJLBEMABION  —  OCOULTATIONS  OF 
STABS  BT  THE  NCOON-^  OTaNI-PBO- 
raSSIONAIi  ASTBONOMT  —  MAKING 
.A  TSXiBSOOPE. 

[31778.]— It  is  but  rarely  that  a  merely  scientific 
'^  presented  to  a  Goyernment  department 
the  amount  of  popular  interest  and 
1  embodied  in  <<  Appendix  I.  to  the 
Wuhington  Obseryations  for  1885.**  This  very 
aihle  production  takes  the  form  of  a  report  by 
Xirat.  Albert  G.  Winterhalter,  of  the  United  StatM 
Jfyy,  to  the  Superintendent  of  the  Nayal  Obeer- 
VilutJ  at  Washington  on  the  Proceedings  of  the 
Jhttmational  Astro-Photographic  Congress  held  in 
Zluis  in  1887  (to  which  Mr.  Winterhalter  proceeded 
ai  a  delegate),  and  a  description  from  actual  obser- 
vation of  nearly  eyery  observatory  of  any  importance 
h  Eniope,  and  of  the  works  of  some  of  the  leading 
itniiiHiiiijul  instrument-makers  there,  &c.  It  fills 
■o  less  than  3dl  closely-printed  quarto  pages,  and 
value  as  a  repertory  of  information  on 'Uie  sub- 
with  which  it  deals  can  haxdly  be  over- 
Of  the  proceedings  of  the  Astro- 
aphic  Congress  there  is  no  need  to  speak 
length.  Their  results  are  by  this  time 
enough  to  all  interested  in  the  gigantic 
chart  about  to  be  commenced.  Those. 
r,  who  wish  to  learn  the  arguments  for  and 
the  methods  and  processes  finally  decided 
and  adopted  will  find  an  admiraUe  pricia  of 

in  the  volume   now  before   me.     It  is  to 

Unt.  Winterhalter's  admirable  description  of  the 
European  observatories  that  I  would  invito 
attention ;  for,  assuredly,  for  completeness 

.A  »u».«  :-  -.^4u:~.  :_    ^1/-a _5„_i  a.  .^ 


^^^  the  Badcliffe  and  University  Observatories  at 
teftod;  Cambridge  Obeervatorv;  and  those  of  Dr. 
VQtjgaaB  and  Mr.  Common,  ana  the  Meteorological 
at  Kew,  as  well  as  paying  a  visit  to  the  work- 
is  of  Messrs.  Troughton  and  Sinmis,    In  France 
_  of  oourse,  went  to  the  National  Observatory 
[^Niee,  Meudon,  &c. ;  in  Belgium  to  the  Hoyal 
ghwiialuij  at  Brussels,  and  that  at  Liege ;  in  the 
ViallMriBnas  to  Leyden ;  in  Denmark  to  CopeiUiagen ; 
>fc  Gennany  to  the  Boyal  Observatory  m  Berlin ; 
j»  will  as  to  others  too  numerous  to  be  set  down 
pa;  and  he  also  inn>ected  the  factories  of  the 
B— II     Bepoold   at   Hamburg,   as   well  as  Mr. 
Mdbfllmann>  manufactory  of  nautical  instruments 
P  ih»  same  city;    and   that  of  Dr.  Stoinheil  in 
*likih.    In  Austria  he,  of  course,  saw  the  Uni- 
JMly  Oboervatoxy  in  Vienna,  with  others,  and  the 
jMnrvatoxy  of  the  Hydrographic  Office  at  Pola. 
Pi  deoeribes  in  more  or   leas  detail  not  only  the 
gJdin^  bat^  every  instrument  in  the  long  lut  of 
hiliUiliuns  visited,  such  descriptions  being  supple- 
^■uted  in  numerous  cases  by  beautiful  engravings 
4ttM  instruments,  and  of  the  Observatories  them- 
;  and  he  concludes  with  a  section  on  "  Sundry 
lomical  and  Nautical  Constructions  and  Pro- 
"  invaluable  to  the  practical  observer.    This 
kaUy  able  work  f  urzushes  an  enormous  mass 
jf  tte  most  useful  possible  information  to  the 
Wkmg  astronomer ;  as  reference  to  its  pages  wUl 
Menee  show  the  reaider  the  size  and  charactor  of 
with  which  published  observations 
been  made  in  any  European  GovemuKtot 
liorf — to  say  nothing  of  numerous  private 
It  reflects  as  much  honour  on  Lieut.  W inter- 
aa  it  does  upon  the  State  Department  at  whose 
and  under  whose  aoi^ices  it  has  been  given 


k. 


to  tlie  astronomical  world ;  and  I  can  scarcely  give 
it  higher  praise. 

And  if  Appendix  I.  to  the  Washington  Observa- 
tions is  thus  valuable  and  instructive,  Appendix  II. 
possesses  an  interest  of  a  different  sort,  but  of  a 
very  high  order  indeed  notwithstanding,  for  it 
consisto  of  a  detailed  record  of  Prof.  Asaph.  Hall's 
observations  of  the  planet  Saturn  made  with  the 
26in.  refractor  of  the  Washington  Naval  Obser- 
vatory from  1875  to  1889  inclusive.  Prof.  Hall's 
very  numerous  observations  must  be  read  in  extetuo 
to  be  thoroughly  appreciated.  Ail  I  can  do  within 
the  limits  of  a  letter  like  this  is  to  note  some  of  his 
most  salient  results.  Imprimui^  then,  in  December 
1876  a  white  spot  appeared  on  the  globe  of  Saturn, 
by  the  observation  of  which  the  rotation  period  of 
the  planet  was  determined  with  great  accuracy,  and 
found  to  be  lOh.  14m.  23'8s.  +  2*^8.  mean  time.  Sir 
William  Herschel's  observations  gave  him  a  period 
of  lOh.  16m.  0'4s. ;  but  in  some  way  the  time 
lOh.  29m.  IG'88.  seems  to  have  got  into  more 
recent  astronomical  books.  Further,  Mr.  Hall 
makes  out  that  Cassini's  division  in  the  rings  is 
very  far  from  being  blacky  but  is  seemingly  rather 
grey,  as  though  it  were  not  void  of  discrete  matter 
of  some  sort.  Encke's  division— as  a  division — he 
does  not  believe  in.  His  measures  of  the  whole  system, 
bull  and  rings,  will  be  very  useful  to  future  observers. 
Three  fine  lar^e  lithographic  plates  exhibit  the  aspect 
of  the  planet  in  1884  and  1885.  But  surely  Prof. 
Hall  never  in  his  life  saw  the  crape  ring  C  so 
brilliant  as  it  is  depicted  in  the  engravings  before 
me? 

Should  any  astronomical  brother-reader  of  the 
English  Meckanio  be  sufficiently  weak-minded 
not  to  subscribe  annually  for  the  Observaion/  (which 
I  hope  is  not  the  case),  I  would  strongly  adfvise  that 
brother-reader  to  invest  one  shilling  in  the  purchase 
of  the  November  number  of  your  contemporary^  for 
the  sake  of  several  excellent  and  interestmg  articles 
it  conteins.  From  among  them  I  may  select  two  as 
each  worth  the  entire  price  of  the  whole  number. 
The  first,  a  purely  scientific  one,  is  by  Mr.  E.  W. 
Maunder,  on  Mr.  Keeler's  essay  on  tne  **  Motions 
of  the  Planetary  Nebulas  in  the  Line  of  Sight  '*  (of 
which  I  ntyself  spoke  in  paragraph  two  of  letter  3173d 
on  p.  206).  So  anxious  is  Mr.  Maunder  to  be  judi- 
cially impartial  that  he  points  out  that  if  the  sun  is 
travelling  through  space  at  the  rate  of  36  miles  a 
second,  and  if  nebultB  in  the  region  which  he  is 
leaving  show  a  different  displacement  of  the  chief 
nebuliur  line,  **  it  is  still  pomble  that  the  eventual 
result  may  favour  Mr.  Lookyer*s  theory.* '  I  fancied 
myself  tiiat  Ludwig  Struve's  exhaustive  researches 
had  shown  that  the  velocity  of  translation  of  our 
Solar  system  in  space  is,  in  all  probability,  a  +  16 
miles  per  second ;  but,  of  course,  in  one  sense  this 
is  as  purely  hypothetical  as  the  **  magnificent 
theory  "  itself. 

The  second  paper,  of  which  I  have  spoken  above, 
is  by  one  of  the  editors  of  the  Observatory,  Mr.  H.  H. 
Turner,  and  is  as  clever  and  really  humorous  a  one 
as  I  have  seen  for  some  time.  It  is  on  "Para- 
doxers,"  and  ulates  his  experience  at  the  Boyal 
Observatory  oi  the  cirde-squarers.  Star  of  Bed- 
lamites, oosmographers,  angle  tri-sectors,  and  the 
rest  of  the  noble  army  of  martvrs  who  waste  their 
sweetness  on  the  desert  air  of  Greenwich  officialism. 
Some  of  Mr.  Turner*  s  illustrative  examples  are  very 
fine.  Nothing  so  funny  as  his  Elderly  Gentieman  of 
the*  Seafaring  Persuasion  has,  I  am  sorry  to  say, 
appeared  in  Fnneh  for  a  very  long  time.  Nor 
would  it  be  easy  to  surpass  the  dictum  of  another 
inspired  person  who  delivered  himself  of  this 
remarkable  aphorism :  '*  I  say  that  the  earth,  from 
the  evidence  of  nature,  onght  to  have  as  many 
motions  as  it  possibly  can  have."  Mv  goodness  me ! 
If  Carlyle  or  Buskin  had  enunciated  this  pregnant 
sentence,  how  his  admirers  would  have  stood  dumb 
before  the  esoteric  wisdom  embodied  in  it. 

I  am  delighted  to  find,  from  the  issue  of  No.  I.  of 
Vol.  IX.  of  the  Journal  of  the  Liverpool  Astrono- 
mical Society,  that  that  association  has  risen,  like  the 
Phoenix,  from  ite  ashes,  and  gives  good  promise  of 
again  rendering  valuable  service  in  the  promotion 
of  a  taste  for  astronomy  by  bring[ing  observers  into 
communication,  and  by  the  dissemmation  of  accurate 
astronomical  information.    Long  may  it  fiourish ! 

"  W.  J."  (queries  72769  and  72760,  p.  214)  should 
really  read  up  some  rudimentarv  book  on  the  micro- 
scope to  learn  the  use  of  the  selenito,  which  in  one 
gosition  of  the  polariser  and  analyser  ^ves  a  green 
eld  and  in  another  a  red  one.  It  is  mipossible  to 
construct  a  xpcctroHcope  with  NicoPs  prisms.  Those 
used  in  the  instrument  referred  to  are  triangular 
prisms  of  glass.  Moreover,  sugar  solutions  are 
examined  with  the  polariscope,  and  not  with  the 
spectroscope. 

"  G.  A.  B."  (query  72763,  p.  2U)  wiU  find  the 
word  **  girl "  m  tfoel  iii.  3,  and  "  girls  '*  in 
Zechariah  viii.  5. 

*<  Stella**  (query  72820,  p.  2l9)  should  consult 
Vol.  IV.  of  JCnoivUdije,  where  on  pp.  288  et  seq, 
Richter's  dream—i.e.,  De  Quincey*8  translation  of 
it — ^is  given  in  extcnso.  It  appears  in  the  number 
for  November  9th,  1883. 

In  paragraph  eight  of  letter  31736  (p.  206,  column 
three)  I  referred  to  an  allegation  in  a  Califomian 


advancing  the  idea  that  the  changes  (real  or 
imaginary)  which  have  been  observed  upon  the 
surface  of  the  planet  Mars  must  have  had  their 
origin  in  the  work  of  sentient  beings  like  ourselves. 
I  wrote  the  sentence  which  I  have  just  repeated 
solely  on  the  authority  of  the  San  Iwidsco 
Examiner,  whose  words  1  here  reproduco,  verbatim 
et  literatim^  in  my  own  justification : — 

**  Now,  during  the  past  opposition  (or  compara- 
tively close  approach)  of  Mars  several  obsorvers 
have  detected  changes  in  the  brightness  of  the 
surface  of  that  planet.  Accordine;  to  the  dispatches 
this  biure  statement  has  been  sufficient  to  excite  M. 
Camille  Flammarion— the  French  Proctor — ^into  the 
belief  that  these  changes  of  brightness  are  '  light 
signals  from  the  [purely  imaginary]  inhabitants  of 
Mar8.»'»  ^       J       -^       J 

This  mormng*8  post,  however,  brings  me  a  letter 
from  the  famous   French  astronomer  himself,  in 
which  he  repudiates  the  interpretation  placed  upon 
his  words,  and  says :  Je  n*ais  pas  de  tout  attriouc 
aux  habitants  de  Mars  les  dddoublements  observes 
cette  annoe  par  M.  Schiaparelli  sur  le  lac  de  soleil, 
le  lac  Tithonius,  le  Detroit  Herechel  II.  etplusieurs 
canaux;  j*ai  simplement  signalu  ces  observations 
assuremeut  extraordinaires,  et  j'ai  demandesiles 
habiles  astronomes  de  Tobservatoire  Lick  munis  de 
leur  giga^tesque  o^il  astronomique  ont  constaUf  les 
m(^mes  faits  pendant  la  demiere  opposition  de  Mars, 
et  B*ils  se  forment  une  opinion  queloonque  sur  la 
nature  de  ces  canaux,  de  ces  lacs,  et  de  oes  dd- 
doublements."    This,   it  must  be  admitted,  puts 
things  in  a  very  different  light  to  that  in  which 
they  are  presented  in  the  words  of  the  Califomian 
newspaper,  because  it  simply  embodies  questions  of 
very  hi^h  asteonomical  interest,  without  meJdng  any 
suggestions  or  assertions  as  to  matters  of  fact  b^rond 
those  postulated  in  the  appellations  '*  canaux ''  and 
*Macs.**    Moreover,  the   same   post  brings  me  a 
pamphlet   by    that    most    indefatigable   Belgian 
observer.  Dr.  Terby.    "  Sur  de  Nouvelles  Obs^a- 
tions  des  Canaux  de  Mars  et  de  leur  Gemination," 
which  contains   the   first   intimation  that  I  have 
received  that  our  own  well-known  zenographer  and 
general  observer,  Mr.  Stanley  Williams,  on  several 
occasions  during  the  last  opposition  of  the  planet 
observed  and  drew  many  of  the  most  conspicuous  of 
the  double  "  canals  '*  and  other  features  discovered 
by  M.  Schiaparelli.    Two  very  fine  drawings  by  M. 
Schiaparelli  himself,  and  eight  of  equal  beauty  by- 
Mr.  Williams,  illustrate  Dr.  Terby's  pamphlet.    I 
have  written  thus  at  length  in  common  justice  to 
the  great  Frendiman   who  shares   with  the  late 
Richard   A.    Proctor  and   Prebendary  Webb   the 
honour  of  having  done  mote  to  promote  the  popular 
study  of  astronomy,  and  to  implant  and  foster  a 
taste  for  our  science  among  the  public  at  large,  than 
anyone  who  has  arisen  during  the  present  genera- 
tion ;  and  I  trust,  now  that  I  have  given  the  source 
of  my  misapprehension  of   his  meaning,  that  mv 
esteemed  confrere  will  accept  this  ainenae  honorable 
in  the  spirit  in  which  it  is  offered. 

To  say  nothing  of  any  other  objection  to  the 
hypothesis  of  stedlar  projection  on  to  the  moon*8 
limb  during  occultations  propounded  by*' Luna" 
in  letter  31767,  p.  2*23,  does  not  your  correspondent 
see  that  if  there  were  any  truth  in  it,  every  star  that 
LB  occulted  by  tiie  moon*8  bright  limb  ought  to  ex- 
Idbit  this  phenomenon,  instead  of  its  being,  as  it 
really  is,  a  rare  one  V  That  the  light  from  the 
moon's  limb,  at  the  instant  of  its  apparent  contact 
with  the  star,  will  also  take  l\  second  (more  rigidly 
1*28  second)  to  reach  the  observer's  eye  is,  of  course, 
a  detsil  quite  unworthy  of  notice  ! 

In  connection  with  paragraph  six  of  letter  31761, 
on  p.  224, 1  i^ould  like  t  j  ask  Mr.  Davies  whether 
he  has  observed— or  attempted  to  observe — d  Gjgid 
in  tmlight  I'  Because,  under  that  condition,  I  have 
no  difficulty  in  seeing  the  comes  with  a  4^in. 
refractor ;  which,  however,  fails  to  show  it  at  night, 
on  account,  I  fancy,  of  the  companion  falling  on  a 


bright  diffraction  ring. 
In  reply  to  "O."   (que 


_  ery  72856,  p.  236),  the 
number'of  professional  astronomers  in  this  country 
is  so  limited  that  the  chances  of  an^^  individual 
obtaining  employment  in  that  capacity  are  but 
small  indeed.  At  Greenwich  the  Assistants*  salaries 
vary  from  £200  to  £150  a  year,  and  the  c6mpetitive 
examination  is  a  very  severe  one.  Moreover,  these 
appointments  are  seldom  vacant.  What  **0.*s" 
son  requires  is  not  a  technical  knowledge  of  the 
construction  of  instruments,  but  a  sound  mathe- 
matical education.  Hence  apprenticeship  to  an 
optician  would  be  utterly  useless  for  the  end  in 
view.  A  man  witii  a  University  d^^ree  in  honours 
always  has  an  advantage  in  seeking  a  berth  in  a 
public  Observatory.  It  is  an  accurate  theoretical 
knowledge  of  his  subject  that  he  requires;  not 
personal  ability  to  turn  the  pivots  of  a  meridian 
circle  true  in  the  lathe.  The  details  of  ob- 
serving, transit- taking,  micrometer  -  reading,  et 
id  aenus  omne,  are  acquired  in  the  Observatory 
itself,  and,  as  in  everything  else,  practice  makes 
perfect  in  them.  Probably  the  most  feasible  plan 
(and  that  is  not  saying  much)  would  be  for  my 
querist's  son  to  go  to"  some  good  mathematical  tutor 
and  acquire  a  competent  kuonrledge  of  plane  and 
^  spherical  trigonometry,    conic   sections,    and   the 

newspaper,  that  M.  Camille  Flammarion  had  been  I  differential  and  integral   calculus,   and  then  to 


u* 
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fr-.n  ti*  i*ji>i'i:T:  :f  •:?—  fwtitr  th&2  i:  cculd  be 
■wipwi  iTiT.  I  i:  n.t  Tf£:£Ia!«  mj  tul*.  howerer. 
f:,r  liii  irT;*^-rs  v^  q»  Iv  be  ■iai'Ij  tnmizLe  qt 
t-'^-i  fi:V.  V  i-*  cr  cLimner.  ani  tL*  best  wit  of 
jr-.«i-:si2  xzT  nrreotj  tsd  admittizi?  dew.  I  hMV» 
L.'mr  tiA  %Lrr  t-:be  ccrr^nts,  either,  in  the  ootme  of 
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I:  is 
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of  t^  Bicrai  Astronomical  Society. 


A5S0CZATI35. 


_'il. .  V.'— Is  Tift-M-  ',5  tie  nyyjzz  t'.u  Live 
&f3^?T  «r-  k-ii.j  kf -jI«  tLi»  akU.  rl^Vjii.  I  will 
•MC  jv:.  V.  Ll;»  =.».  li  ',r:er  V^  r-aa.T*  a^-  a:*- 
MjpeeoKitQ'JEi,  ^*^  -iiv.'ti  "^t  r'AiiTs  ^f  ti**  Ei."  *l:.tH 
X2.-2jLjr:: .  'j:.  ti,*  jat.  --f  tl*  *bvr*jt.!u'-:«.  Mr.  Artr^ir 
Cwifczi.  '.f  "A-icJ.ri-  »r.i  nvs*:;,  that  ail  per*.,M 


I^ecMSi'M!;  i;.  l"  >  .  :t  -v'Jl  'tjn  iit?e^v,iiy  t>  be  pro- 
J*'.«*d  »fi.f  eiwitei  ii  a-'^^rdaa^e  witL  the  rules 
l*ai0A  at  tie  tre::.eral  meietixig.  The  eatrance  fee 
w21  alir,  r*  '/%:z*V-»r7.  P.  F.  Duke. 

HtSid'^,  ALiileKx,  X'.»t.  ;  j. 

POSITIONS  OF  CZBTAIN  STABS  BE- 
TWBEH  -  IQo  and  -  15«>  DECLINA- 
TION. 

'SIT-* J. "—I  GiTE  Mow  the  p->sitions  of  those 
lUn  vf  tie  r.  A:;?,  m  mj  letter  No.  317«ri,  p.  10  J, 
whidi  I:*T.  Mr.  Kipizi  •!>;«  not  refer  to  in  his  letter 
317-3^.  The  i/^tiou.*!  are  tttken  from  the  U.  A. 
<Atak4^ :  eff^Wi  1  i7-V0.  Tne  remaining  stars 
Irtug  id«i«tifi.ed  in  Lalande  or  other  catalogues,  I 
yrt^nmH  Mr.  Kvpin  can  obtain  their  positions  with- 
out tr^uUe.  I  bare  not  them  by  me  to  refer  to.  I 
am  much  mdebt/;<J  V)  him  for  the  interesting 
ijwctr'^My/pic  obften'ations  which  he  has  already 
ipven,  also  for  the  magnitudes. 

K.A.  Dec. 

h.  m.  R.        ^     ^ 

Oould  I07Pisrrium  I.    0  23  +  7  o'J-0 

„      V»o  f>ti I.  27  2o  -  7  3y-8 

„        O'iKridani   III.24  10-12    44 

,.        22Tauri  III.  40  29   ■}-  7  211 

Lai.  ll,2-'7 V.  49  25  -  4  4S0 

f,   1AJ2.; VI. 22  14  -13    oO 

M   I^J.'i-s VI.22  32  -12  obO 

>*   12,117 VI.  22  41>  -12  58-2 

,,  IVIO VIII.  II  13  +  3  10-7 

.,  1^217 VIII.  11  IS  +  3  18-4 

OouJd    33nydr;ij     VIII.  27  42  -  1  430 

„      l23  0phiijclii     ....  XVII.  13  2S  +  2  16-2 

„       1 12  A4uiJ;i.  (/»)....  XX.  25  oS    f  *  1  479 

n        »»        M      Co  ....  XX.  2'';     I   -*-  1  42-7 

„       113  Aqiiil;t;    XX .  27  oo  -  0  10-2 

„      23S  A'lu/irii    XX[II.22  33  -  9  57-1 

„       21S       „          XXIII.29    5-8    9-4 

„      239      , XXIII.23    4  -  5  127 

-\%/<.— T'ndcr  hca<l  of  Sfjuthem  D.M.  -  V  4057, 
on  p.  107,  tli»»  word  **  companion  **  should  read 
"  c^imparisTin." 

Ilaulbowliuc,  Nov.  2.  £.  E.  Markwick. 


^  fble  to  say  wLt  Mr.  DiTies  gets  no 
d**ait£:n  'in  Jipiter  with  jyj  on  l*^in.  My 
:.--Kr:i2ieE.t  is  \rjaL.  mirror  by  Cx-per,  and  dit  by 
Lii^xtt.  aci  I  never  use  leas'than  275  on  Jufiiter  at 
&!..  If  Lis  tbserrations  haTebeen  only  during  this 
fteasr.s.  the  Itrw  altitude  cf  the  planet*  is  the  prob- 
able lixzsK  if  poor  definition. 

If  hii  t^IeS'Tope  does  not  show  discs  and  di^ractioa 
ri::;g3  w:th  y/),  and  his  eve  is  good,  he  may  rest 
assured  the  te!e«»pe  is  defective,  no  m'xt:'=:r  who 
the  mirrcrs  are  by.  6'".'0  would  be  better  to  look  for 
the  di'^  with  :  bat  I  am  prepared  t:i  say  that  any 
^'in.  redactor  that  will  not  show  f  Cygr.i  double  on 
an  aTerage  of  three  night»t»ut  of  four  is  imperfect. 
I  d'j  cot  regard  t  Cygu  as  a  difficult  star  at  alL 
Sv.ps  neTer Improve'  my  definition. 

I  believe  mdny  reflecting  telescopes  are  con- 
demned on  account  of  faulty  flits,  and  I  am  not 
without  some  experience  of  flats.  If  any  reader 
^.nfis  his  telescope  fail  him.  I  say  dl*fr>4»:' t?,f  jfnt. 
With  a  high  power  it  will  always  disclose  its' im- 
perfections just  before  coming  to  focus.  Instead  of 
closing  up  neatly  circular,  it  may  hie  elliptic  or 
irregular,  and  then  follows  a  persistent  Aire,  which 
no  amount  of  adjusting  will  remove.  It  needs  more 
skill  to  make  a  perfect  flat  than  a  parabDlic  mirror. 
I  am  not  at  liberty  to  disclose  all  I  know  on  this 
matter,  but  I  can  say  nine  times  out  of  ten  the  fault 
lies  in  the  flat. 

*•  W.  S.  r."  (317.W)  asks  if  the  size  of  star  discs 
in  eaually  good  refractors  and  reflectors  would  not 
be  iueutical.  No.  The  reflector  would  have  *//i//.7ji- 
star  discs  than  a  refractor  of  same  diameter.  I  am 
glad  to  see  he  gets  good  discs  with  a  high  power  on 
a  mirror. 

Itt  fixing  flats  in  mounts':  I  find  they  are  often 
loose,  and  iif  not  loose,  are  held  by  pressure  on  back. 
I  hold  mine  firmly,  without  the  least  shake,  strain, 
or  pressure,  in  a  very  simple  manner.  Having  put 
the  flat  in  the  mount,  so  that  it  rests  Ioos«:1t  agamst 
aperture,  I  melt  a  little  paraffin  wax,  an^  paint  it 
with  camel-hair  brush  at  the  point  of  junction  of 
the  flat  and  contadniug  tube,  all  round  the  flat  on 
the  back.  It  immediatAly  solidifies,  and  there  is  no 
need  for  any  packing.  It  is  safe  and  firm,  but  it 
will  not  make  a  faulty  flat  perfect.  H.  E. 


••  J.  S.  L.  L.'i  "  supposed  rotation  of  comets.  Wiy 
should  this  rotation  make  a  difference  to  fto 
**  lominoos  shadow  if  it  be  entirely  surrounded,** 
sinoe  light  remains  true  to  its  law  ? 

May  I  ^  allowed  to  ofler  what,  to  mymiai, 
seems  an  explanation  to  this  phenomenon  ?  Lft  ii 
admit  that  comets  and  the  sun  are  similarijr  oke- 
tri^ed:  as  the  oomet  approaches  the  son,  tbe 
repulfion  which  exists  between  two  similarly  dee- 
trmed  bodies  would  have  tp  fight  against  grsTJIj; 
bat  gravity  overcomes  the  repulsion,  which  adios 
the  lighter  part  of  the  comet— Le.,  the  nebakm 
matter  surrounding  the  head,  thus  keeping  it  ii 
the  form  of  a  train  behind  the  head,  whidi,  bog 
the  heaviest,  is  more  able  to  overoome  the  nlsr 
repuluon. 

K  >tarT  motion  might  explain  the  curratore  of  tks 
tail. 

I  have  noticed  that  when  the  negative  pole  of  t 
magnet  is  brought  near  a  small  quantity  <rf  iioa- 
niiugs  magnetiiwd  by  the  same  magnet,  fhon 
particles  that  are  repelled  the  farthest  from  thi 
pole  are  the  smallest.  I  should  be  obliged  if  «kdb- 
one  would  ti^  me  if  this  opinion  could  be  diown  tft 
be  possible.  F.  VarlSF. 

THE  BOTATION  OF  VENUS. 

[317S5.J— The  following  observations  wsepn*. 
sented  to  the  Paris  Academy  on  Oct.  27  hj  3L 
Perrotin,  of  the  Xice  Observatory,    and,  Vbao^ 
apparently  confirming  the  observations  of  Sohi*  , 
parelli  in  many  respects,  yet  it  leavea  the  qnsilios  ! 
of  the  rotation  period  still  unsettled,  as  thsniis 
wide  marjxin  between  the  range  of  19-3  to  235  dni 


SOME  EABLT  OBSEBVATIONS  TTPON 
THE  VABIABLES  NEAB  THE  CLXJS- 
TEB    5  M  LIBBJE. 

[317S3.]— My  attention  has  been  called  to  some 
earlv  observations  made  upon  tho  s^ars  near  the 
cluster  5  M  Librae,  in  the  *'£.M.,"  Vol.  XXXVII. 
pp.  2G5  and  335.  The  anonymous  writer  appears 
to  have  seen  both  of  these  mysterious  objects ;  but 
failed  in  detecting  their  variaLle  character. 

The  remarks  of  "Another  F.R.A.S.''  (letter 
31()S4),  in  response  to  my  note  upon  this  subject 
(letter  315CK))  are  entirely  erroneous  and  misleading, 
and  I  would  warn  vour  readers  against  their 
acceptance.  This  tenoency  in  certain  quarters  to 
snub  the  work  of  amateurs  is  heai'tily  to  be  depre- 
cated. Let  us  hope  the  new  British"  Astronomical 
^\jssociatiou  may  crush  this  tendency,  and  give  each 
persevering  amateur  tlio  justice  which  is  his  due, 
and  so  encourage  hii^  to  prosecute  his  researches 
with  refreshed  energy. 

Nov.  8.  D.  E.  Packer. 


Would  not  the  shorter  rotation  period  of  20h.  w. 
to  24u.  idso  answer  the  conditions  of  these  ote- 
vations  'r 

Venus,  observed  71  days  between  May  Id  ui 
Got.  4.  The  whole  of  the  observed  facts  lesdilL 
Pcrrotin  to  the  following  conclusions : — 

1.  The  rotation  of  the  planet  is  very  slow  snda 
made  in  such  a  way  that  the  relative  position  of  liii 
spots  and  terminator  do  not  experience  asj  aotahb 
cnange  during  many  days. 

2.  The  time  of  rotation  of  the  planet  does  wk 
differ  from  its  sidereal  period  of  rotation  ( about  2S 
days)  more  than  39  days.  The  observations  ssilf 
accommodate  themselves,  however,  to  a  rotatioBflC 
which  the'  period  is  from  195  to  225  days. 

3.  The  axis  of  rotation  of  the  planet  is  absoil 
perpendicular  to  the  plane  of  its  orbit.  Tlie  fr 
placement  of  the  white  region  observed  st  ftt 
northern  ed^e  indicates  that  the  diflfereoes  doM 
not  exceed  lo^,  as  was  admitted  by  SchiapanDL 

Wi^d  **  F.R.A.S.**  kindly  give  us  his  onioi 
as  to  xLa  rotation  period  ?  TerliyitHL   \ 


OOOULTATION  OF  STABS  BT  THE 

MOON. 

[31781.]— I  uAVt:  read  with  interest  what  your 
corrc8i>ondent,  *•  Luna,*'  says  (letter  31757)  respect- 
ing the  occultation  of  stars  by  the  moon.  I  fear, 
however,  that  his  theory  will  not  hold,  as  it  appears 
it)  be  based  on  a  fallacy— viz.,  that  whilst  a  ray  of 
light  from  an  oc'ultod  star  requires  l^sec.  to 
traverse  the  distanco  from  the  mo(>n  to  the  earth,  a 
ray  of  light  from  tlio  moon  retiuires  no  tune  to 
traverse  the  same  distance.  The  rays  of  light 
which  reach  the  eye  from  the  star  and  moon  after 
the  occultation  has  taken  jjluce,  each  occupy  IJsec. 
in  travelling  from  the  moon,  and  consequently 
indicate  the  p<jsition  of  both  star  and  moon  just 
^  previous  to  occultation.  The  phenomenon  of  pro- 
jection must  tlierefore  be  duo  to  some  other  cause. 

Star. 

BXJBNHAH  648— BEFLECTOBS. 

[31782.1 -"TKNKurJs"  (letter  31758)  has  nrrt 
foen /-J  018,  if  ho  means  the  n„}n.t  is  n.p.;  but  I 
confess  to  flf»mo  doubt  as  tf»  the  meaning  of  "a 
trillo  north  of  one  precediug.** 

I  am  unable  to  help  Mr.  Da  vies  (31701)  re  dewing 
of  plane,  since  I  have  never  seen  a  vcstigo  of  dew 
yet  on  either  plane  or  flat,  not  even  when  a  refractor 


THE  TAIL  OF  A  COMET. 

[31781.] -lTiiiNKletter31739,8igned'M.S.L.L.,*' 
deserved  u  little  more  than  the  scant  attention  be- 
stowed upon.it  in  last  wetsk's  issue.  The  theory'  is 
open  to  objections,  no  doubt ;  but  surely  not  to 
those  put  forward  by  *'  Hammer,'*  whose  blow,  by 
the  way,  falls  a  bit  wide  of  the  mark.  Where  the 
absurdity  of  assuming  a  comot  to  be  surrounded  by 
a  luminous  nebulosity  comes  in,  Ido  not  quite  see— 
in  fact,  I  suppose  a  good  number  of  us  are  of  that 
opinion. 

Tlie  second  part  of  "Hammer's**  loiter  is  true 
as  regards  the  sun  and  non-luminous  bodies ;  but 
the  question  here  is  one  of  comparison.  The  sun 
and  the  comet  are  both  luminous,  but  the  lumin- 
osity of  the  comet,  like  the  light  of  a  candle  in  day- 
light, is  eclipsed,  exce|>t  when  the  sun*s  light  is  cut 
oir  by  the  opaijue  body  oi*  the  comot. 

Dubito. 


[31785.]— UEFEniirNG  to  letter  31739  (p.  207),  I 
tliink  most  readers  will  rejoin  mo  in  assuring 
"  J.  S.  L.  L."  that  the  light  of  the  sun  would  tend 
to  strengthen  the  luminous  aspect  of  the  solar  side 
of  the  comet,  were  it  entirely  surrounded  by  gases, 
instead  of  obliterating  it.  And  "  J.  S.  L.  L.*' does 
not  offer  any  explanation  of  the  fact  that  his  theory 
would  require  the  shadow  to  be  cast  in  a  curve  cor- 
responding to  that  curvature  produced  throughout 


H  -  ASTBONOMT  IK  AUSTBAZJA. 

[31787.]— It  is   very  gratifying  to  hearofftij 
doings  of  our  brother  amateurs  at  the  Anb'podi^; 
Hud  (''specially  such  a  good  account  as  that  giwlf 
Mr.  Wiwster  (letter  31760)  in  last  week*s  "EJl*] 
There  is  evidently  plenty  of  native  talent  aTMlitb| 
for  the  work  which  x^uires  to  be  done  is  At 
.southern  hemisphero,  if  its  energies  are  propslrj 
developed  and  organised.    This,  I  venture  to  Nb* ; 
mit,  can  best  be  accomplished  through  the  metal 
of  a  society  whose  object    is  the  assodstiiB  ilj 
observers  for  mutual  help,  and  this  is  etpM^Ti 
applicable  to  a  large  contiu^t  like  Australia,  irhH. 
great  distances  must  necessarily  divide  the  scattaij 
workers,  and  the  want  of  some  bond  of  sjmiM%l 
is   acutely  felt.    Such  a  society  is  the  nowhl 
formed  "  British  Astronomical  Association,**  mi 
has  made  such  astonishing  progress  here  during  At] 
last  two  or  three  months. 

Though  primarily  intended  to  benefit  si 
resident  in  the  Unite<l  Kingdom,  its  scope  is  i 
politan  enough  to  include  English-speakii  ^ 
servers  in  all  parts  of  the  globe,  and  it  ill 
that  our  Colonial  friends  will  not  be  slow  to  ^^^ 
themselves  of  its  advantages.  By  its  means  diA»| 
observers  would  be  brought  into  direct  commTuaei'l 
tion  with  those  of  kindred  tastes  at  home,  a  Tfli*| 
which  should  prove  mutually  advantageous,  uvvl 
as  placing  themselves  "  in  touch  "  yrOb.  o<)»| 
what  was  being  done  in  the  astronomical  in^f 
Then,  again,  we  greatly  need  Southern  work 
our  **  sections,**  eight  of  which  have  alresd) 
formed  for  the  prosecution  of  particular  di 
ments  of  observation.  Speaking  for  the  **  < 
star  **  section,  I  can  only  say  that  it  is  imposabbl 
thoroughly  complete  our  programme  withoatj}] 
help  of  observers  in  Southern  latitudes:  u^^f] 
thev  have  a  practically  unbroken  field  to  vof^ 
upon.  W.  8.  Frank! 

02,  Belgravo-gate,  Leicester. 

EBOSIVE  ACTION  ON  THE  MOOH. 

[317SS.]— I  AM  sorry  Mr.  Stooke  (letter  S155fl 
has  not  read  my  letter  on  p.  512  more  csnfbl^i 
also  my  former  'letters  in  the  "  E.  M.,"  papM* 
the  Journal  of  the  L.  A.S.,  and,  above  all,  tbeMV 
li(»hed  abstract  of  inv  views.    For  some  sew'V 


eight  years  I  have  been  insisting  that  the  moAA* 


passed  through  on  "  era  of  erosion  *'  like  ov^h ' 
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parature,  air,  water,  Hrpn,  and  ftedi- 
lek  Ibnziatiuii,  and  h&s  now,  beiug  a 
Bj  conled  dawn  and  readied  the  glacial 
■iug  coalesced  at  the  equa- 
d,  air  ana  water  gonfl'  At  tliia  stage 
lenlj  aiks.  "  Now  hai  it  occurred  to  this 
itlemau  that  an  'age  of  eroatoa'and 
f  rock  formatioD  may  aotuallj  have 
our  laiellite?"  This  la  really  too-too, 
would  try  our  Editor's  patience  too  (or 
ill  here,  >o  I  trnrt  Mr.  ti,  wiU  look  the 
He  will  not  find  muit*  oDDtradictioiis 
iry,  I  tbink,  or  in  my  letten,  wUioh  I 
nite  two  or  three  times  oyer,  or  even 
to  be  sure  all  ia  in,  and  eipreesed  tsraely 
.     MyletterinNj.  l,2aG,June28,  1BS9, 

t  was  ■■  Where  did  the  Uiug  oi  Schiller 
i"  Though  I  have  beeu  a  jiroCesaional 
»D,  I  eschew  (needless)  UlustratJanB ; 
noney  and  waata  space— e.g.,  as  where 
ughtoD,  through  not  studying  Prootor, 
)  a  liig  and  most  needless  diagram  on 


HCBEW-OniTINO. 

(31791.]— HiVrNOJuBt  finished  some  rbbt  formy 
3iui.  lathe,  whicb  answers  well,  query  7^i^7  induced 
--'- -)Dddaacripti— '- ""  "^" 


moguiaceat  view  ot  Bailly  (annsat) 
morniu?,  the  air  ahaolnt«ly  steady,  and 
□nd  well  seen,  to  the  east.    A  great  pity 

formation  is  not  figured  roopa.  One 
id  fifty  miles  acroas,  a  true  larcte,  vety 
uid  Bnormoua  ring,  fairly  continno"-  ■' 
Wg  nut  for  the  volcanic  theory.    \V 


ns    Che     cratera    I 
1,  Oct.  10. 


M.   Crisium 
I.  E.  Feal. 


not   surpns 
to  the  Exiii 


wheel,  which  I 
quired,  and  b 
p  agoinat  it  on  angle  plo 
It  might  he  said  these  ' 

to  make.    If  a  thread  has 


which  is  sometimes  to  be  replaced  with  a  square, 
threaded  ecien'  of  12  per  inch.  The  drawings  an 
not  to  scale.  Fig.  1  abows  front  of  head-atock,  witl 
appaiatuj  fixed;  Fig.  2  shovra  arrangement  foi 
inside  screw- cutting.    The  wheel  on  mandrel  has 


^'tZ 


IMSE7   OB8EBVATOBIS8. 

rprised  at  Mr.  Masou 
i  Meciiutic  thia 
there  IB  some  "conlUBion"  in  the  plans 
'.,  a!  "  Chambsrs's  Handbook  of  Astro- 
B  the  author  of  these  plans,  I  need  hardly 
much  annoyed  I  was  to  find  when  I 
le  that  they  bad  all  been  put " 


1  E.   eloi 

[sed  by  the  engraver.  The  door  ot  the 
y  is  on  the  14.  side  and  the  tronnt  room 
aide.  Ab  to  segments  of  wall-plate,  T 
;bem  so  that  no  joint  should  come  over 
losts  of  support.  I  fitted  them  and  those 
:e  ring  on  the  atone  Qoor  ot  a  bam,  onl^ 


1  if  the  vniter  will  examine  my  plans  be 
lat  it  If  filed  by  the  niain  rofters  i  i  i  and 
hat  the  abutter  (alia  back  on  to  the  imn 
xed  outside  the  dome  na  shown,  and  ia 
or  of  the  telescope,  and  can  quite  eosjly 
and  closed  by  moana  of  the  iron  rod,  as 
I  did  my  best  to  make  the  plans  and 
I  clear  and  aarviceoble,  and  am  sorry  they 
BO  "  botched  "  by  tho  publishera  of  Mr. 
shook  by  being  all  put  "  ■  -  •  * 
e  nardincu  points  '  " 
erlv  attached   to 

)F  which  I  drew  the  original  plane 


e  compass  having 


Mr.  Chamhera'a  book  are  redacei 

1  in  any  way  with  it.  I  can  revolve 
»ith  onefluger,  and  the  roof  ia  as  perfectly 
IS  it  was  when  built  in  1384.  I  abaU  at 
«  pleased  to  show  it  (o  anyone  who  ia 
in  these  light  forms  of  ohservotoriea. 

T.  B,  aiapbam. 
fc  Hall,  W.  Yorkshire,  Nov,  7. 

OBSERVATORY. 

— ABOtrr  five  rooiitlia  ago  I  hail  a  new 
7  put  up  fur  my  Uiiu.  eauatorial,  some- 
r  tlie  time  of  llomsey  in  Chambers, 
ons  connected  with  my  tenancy,  it  had  to 
I  a  portable  form ;  ihe  whole  can  be  taken 
'  aeventeen— and  put  up  again  in  about 
's.  Tlie  ebapa  is  polygonal,  and  each 
nortiaed  into  tho  floor,  which  is  in  two 
^he  top  oi  the  sides  suMjort  a  wooden 
liich  are  six  or  eight  wheels,  on  which  the 
lives.  The  dome  itwlf  is  of  WiUesdeu 
rafters,  and  liko  Ihe  floor,  is  in  two 
lie  transit  is  in  a  separate  place.  I  have 
huilding  quite  wisather- proof,  and  most 
le.  The  iiitcmal  diameter  ia  12ft.  Should 
9U  Edinburgh  wont  an  observatory,  they 
lo  belter  than  apply  to  the  builders  who 
1,  Meeaars.  K.  R.  ^hillinglaw  and  Son. 
I  happy  to  give  any  lurther  information  I 
F.R.S.E. 


M  tho  number  of  threads  per  inch 
■'     '  ■'     wheels,  escept 

flale.     The 
Itle  peg 
bo  prevent  it  shifting.     The  pinion  """ "  "'  '"' 


tho  number  of  throada  _, _ 

Fig.  i  shows  how  I  cut  the  wheels  (having  uc 
overhead,  ko.)  A  is  tlie  mandrel  on  which  they  are 
turned  ;  B  is  a  disc,  made  of  hard,  cloae-Kmined 
wood,  with  the  numbers  which  are  required  care- 
fully marked  on  it  with  dividers ;  C  is  a  stud,  lo 
take  the  pleasure  of  cutler  ou  edge  of  this  wheel. 
The  gear,  as  shown,  will^not  operato 
longer  than  the  Te        ■    ■  - 


at ;  but  I  intend  making  a  ajndal 


I  slotted  IwS'pihHffi  in  Fig.  t) 


to  be  made  to  do  it  with,  and  Ibeae  wheels  do  betl«r 
work  than  a  pair  of  chasers  would  do.  1  am  not 
putting  this  forward  aa  Equalling  a  regular  screw- 
cutting  lathe  ;  it  has,  however,  answered  my  pur- 
pose well,  and  I  trust  it  may  be  of  some  nee  to 
■eaderaof  "E.M." 
Peterhouae,  Cambridge.  A.  J.  Daw. 

Zi&THE  UATTBBa. 

[aiTilS.]— I  wien  Mr.  Ellinon  would  write  of  tener, 

^fone  who  saw  his  work  at  the  Mansion  HouiB 

must  be  aware  that  there  are  few  who  hare  attained 

such  perfection  in  oniameul^  turning  nith  lathe, 

™I  have  replied  fromlMr.  Masea,  of  X.J.,  U.S.A., 
a  photo.,  which  some  lumers  would  give,  if  not 
tiieir  ears,  at  least,  one  of  thoir  chucks,  to  see.  Mr. 
Masea  has  used  his  geared  rose  engiuB  to  prodoca 
a  column  of  quasi-square  secliouj  and  has  actually 
succeeded  in  arranging  the  reciprocator  so  as_  tA 
cover  this  qnasi-tquare  surface  with  bold  cuttiag 
in  ligJiag  I  have  never  heard  of  such  a  thing 
before,  and  think  it  is  quite  a  new  departure.  ThS 
photograph  sliows  tho  method  adopted,  which  is 
comphcafcd.  I  fear  it  would  cost  too  much  to  ra- 
produce  it.  and  if  not  done  perfectly,  it  would  b» 
quite  unintelligible.  E.  A.  S. 

[If  you  like  lo  send  it  on,  ws  will  do  our  best.— 
Ed.] 

DBTT    CELLS. 

[31793.1—1  EBiT)  with  much  interest  Mr.  BaU'a 
letter  on  bis  eipBiienco  witli  dry  cells,  only  lo  have 
my  curiosity  aroused  concerning  the  construction  of 
his  cells  or  oell  giving  3»  volts,  which,  for  soma 
reason  or  other,  he  does  not  give. 

My  oipericuco  with  dry  cells  hoi  not  been  a  long 
one,  but  it  has  l>eeQ  Iour  enough  to  eonvinoem* 
that  there  is  not  a  single  dry  cell  in  the  market  that 
can  claim  ooo  advaulaga  over  the  Leolanch^  or 
Fuller  battery,  other  than  portability. 

Yet  even  here  the  Lcclanchv  can  be  made  M 
portable  aa  dry  calls  by  scaling,  and  the  insertion  irf 
a  porous  peg  for  the  liberation  of  gas.  Two  primaiy 
condition)  inuat  be  looked  for  in  a  dry  cdl— vii,, 
constancy  and  power.  The  Dr.  Gossnei  dry  cell  ia, 
I  believe,  the  beet  form  of  dry  cell  at  present  in  tha 
market.  As  a  constant -current  battery,  I  believe  it  i« 
one  ot  the  beat  of  its  kind  -,  but  lo  mi-  it  hicks  power, 
and  when  a  heavy,  conlinuona  currant  is  rcjuired 
t^^  it  i.  «w,n  n.;.«  itself  down,  and  has  to  be  r«- 
icurrentiutoit.  Imanufdctuia 
in  E.M.K.  of  IW  volts,  fl very 
low  I.B.,  and  a  Gompleto  absanoe  ul  local  action; 
onecellvvilldothe  work  of  two  LecIauchL'a,  and  lost 
aa  long  or  longer ;  it  can  then  be  regenerated  by 
passing  a  current  into  them.  This  I  believe  to  l>9 
Ihe  most  powerful,  constant,  and  practical  cell  in 
tha  market,  either  for  electric  bell  or  light  purposes, 

I  hope  Mr.  Ball  will  not  think  me  asking  too 
much  by  letting  us  into  the  secret  of  how  he  makes, 
and  what  materials  he  uses  in  aonstraoling,  his  call 
that  gives  3i  volts  for  one  week.  If,  however,  b« 
considers  his  invention  too  good  to  give  away,  ot 
declines  to  have  it  tested  by  some  authority  on 
galvanic  bBtteriea,  I  hope  he  will  eicuse  me  say- 
ing that  I  think  his  cell  giving  3|  raits  must  bavs 
been  an  imaginary  one.  J.  B. 

RULE   FOB   ELBOTBIC-BBLL   AND 
ALARU  WIRIHQ. 

[31791  .l—ArRoroa  of  Mr.  Allsop's  letltr  lost 
wook,  on  page  2  ot  "Practical  Electric  BeU 
Fitting"  I  find  (speaking  of  wire),  "  This  aho uid  b» 


generated  by  pasain) 


ail  tlie  return 


from  tha  pushes  being  kept  of  one  oolour.  and 
_  Jtgoing  of  the  other."  This  can  srarcely,  I 
think,  be  raOled  a  rule,  ainoo  the  choice  of  colouia 


outgoing  of  the  other."  This  can  srarcely,  I 
_.ik,  be  dOled  a  rule,  ainoo  the  choice  of  colouia 
left  to  the  fitter.  One  man  might  use  red  for  his 
J-  battery  wires,  and  another  man  use  the  sama 
coloor  for  bis  -  battery  wires ;  so  that  a  fitter 
would  have  no  guidance,  at  first  glance,  in  repair- 
ing someone  else's  work.  A  man  doing  repairs  m 
!ha  top  floor  ot  an  hotel,  e.g.,  would  have  to  pay  a 
visit  to  the  battery  to  make  sure  whether  red  meant 


There  are  many  ca 


a  which  the  letumbatleiy 


ENOIJSH  HEOHAmO  AND  WOBLD  OF  SOIENOB:    No.  13! 


Nov.  H,  18W>. 


^rire  ig  of  an  appredsUe  length,  kad  when,  thoifl' 
lore,  the  diitinctioD  not  oaly  between  "  cannect- 
ina"  and  "battery"  wiraa,  but  batwoen  "  t 
birttery  wire*"  siid  "  —  batts^  wirei,"  u  given 
hj  my  rule,  becomss  a  mittei  of  necanity. 

W.  Farrea  Uaycoolc,  A.IC.Iiut.B.E. 
Milber,  Stafford -roaii,  VV&ddoD,  CroTdon, 
Not.  10. 

SAP  IH  TBBSS. 

[31795.]-!  WILL  leare  '■  J.  S."  (lettar  S1771)  to 
try  hii  pet  expenment  by  procuiing  tlie  two  pieces 
d  land,  one  low-lying,  adjoining  a  tiTer,  and  fre- 
qnentlv  flooded  ;  the  other  on  a  bigher  level,  and 
never  flooded.  Instead  of  growing  otien  on  each 
piece,  1  adviie  him  to  grow  wheat,  barley,  oats, 
cabbages,  rhubarb,  pumpkins,  flgi,  and  giapeit : 
"  and  ^er  an  intervaJ  uf  from  three  to  live  years, 
he  maT  be  able  to  give  hia  fellow  men  some  valu- 
able mtoimatian  aa  to  the  relative  pecuniary 
Advantages  of  the  two  sites":  and  also  (itiatoM 
hoped)  acquire  some  HiuDd  practical  knowledge  for 
Unueu.  Onere  are  Brown  in  very  moist  lande 
becauae  nothing  else  will,  and  tbey  are  nmblemj  of 
extreme  weabieaf,  like  very  puny  infanta,  bom  to 
Itreathe  bu^a  few  boura. 

No  doubt  "J.  S."  advises  hta  fellow  men  not  to 
drain  wet  land,  becanae  that  reducia  ita  pecuniajy 
Value,  and  coits  money  into  the  bargain. 

luatead  of  my  advocatiug  any  pet  Qieory,  as 
"J.  S."  calls  it,  I  have  mmply  published  a  con- 
siderable number  of  facts,  based  upon  experiments 
and  observation  on  tlie  growth  oi  trees  and  other 
plant*,  leaving  readers  to  draw  their  own  conclu- 


THE  KBFI.ECTINQ  TSLBSCOPB. 

[31 790.]— Mr,  Da^-ies.  in  your  last  issue,  rofeni  to 
Vuat  ii  occasoually  a  aourco  of  great  annoyance  to 
tiian  of  reflectors — tbe  dewing  oE  the  flat.  Thia 
Blight  be  EODsiderably  lessened  by  the  obviooa 
nmedyot  lengthening  the  tube.  !□  my  telescope 
(81iD.'With)t£etlat  is  nearly  12iD.  inside  the  end  of 
the  tube,  and  unless  in  very  heavy  dew  indeed,  I 
am  able  to  nse  it  for  hours  before  dewing  takes 
place.  DirecUj  I  notice  it  I  stop  observing,  cover 
large  mirror,  leave  oti  the  cover  of  the  flat,  lint  put 
a.  tm  cover  on  the  open  end  of  the  leteacope  tube, 
and  leave  it  tilt  morning,  when,  if  the  weather  ii 
favoiLTable,  1  open  the  observatory  and  telescope 
tnbe  and  fliid  genBrally  that  the  fist  ia  clear,  or.  If 
not,  that  a  bait-boui  clears  it,  and  with  little  or  no 
pennaneot  deterioration.  The  lengthening  of  the 
tuba  also  lesaena  the  diaturbanco  which  must  be 
caused  by  the  warm  air  from  the  observer's  face 
paaelnjg  in  the  mouth  af  the  tube. 

Whue  referring  to  air  currents,  I  may  say  I  have 
long  been  intending  to  try  the  experiment  of 
mounting  my  mirror  in  a  tube  of  perforated  ' 
or  a  framework  of  iron  covered  with  perfoi 
zinc.  It  has  struck  me  that  thia  will  have  n 
the  advantage  of  mounting  without  a  tube,  aa  ti 
as  air  currents  are  concerned,  and  that  th 
.  perforated  metal  will  prevent  the  dewing  of 


There  would,  of  course,  be  a  ahield  needed 
around  the  eye-tube  to  prevent  the  ob«ervor'a 
,  Iireath  enleriti^  the  tube.  Want  of  time  has  pre 
Tented  my  trymg  this  plan,  but  perhapa  some  of 
your  readers  may  have  an  opportunity  of  exjieri- 
menting  in  this  direction,  and  would  comm  ii  mcate 
the  reaSt  for  the  beneflt  of  their  fellow  readers. 

I  am  not  suprisad  that  Mr.  Daviea  ^oee  not  see 
diffraction  rings  around  stars,  for  r  Died  my 
telescope  tor  several  months  without  doing  so. 
Zthen  verycarefutly  adjustedit.  Mounting  the  eye- 
tube  on  a  movable  plate,  with  a  longitudinal  motion, 
la  the  direction  of  the  telescope  tube,  and  with  four 
levelliDg  screws,  enabled  me  to  do  this  more  easily 
and  more  aocumlelyi  alter  I  had  put  it  nearly  aa 
correct  aa  possible  with  the  mirror  screws.  The 
result  was  that  in  Que  air  and  with  any  power  over 
200  I  get  beautiful  circular  discs,  with  one  fine 
diffraction  ring  around  each,  and  (unless  the  bright 
etan)  no  flares  or  rays.  Close  double  stars  appear 
Ear  more  neat,  and  are  more  easily  divided,  and  the 
bettcc  lasult  is  worth  all  the  citra  trouble. 

W.  3.  Price. 

Wellington.  Somerset,  Nov.  S,  1890. 

imSl-l—SoitKOVE  suggested  that  the  letters  on 
thu  subject  would  leave  the  mattot  pretty  much  as 
they  found  it ;  but  each  contribution  seema  (o  throw 
some  fresh  light  upon  the  questions  at  iasuo.  and 
the  tone  of  the  controversy  aho 
teieatad  deaira  to  get  at  the  real 

"  W.  S.  r."  raises  a  now  ghost  when  he  sayi 
(letter  317£«)  "even  a  well-figured  speculum  will 
it  deBne  if  the  film  is  milky,  


I  simply  a  diiin 


ae  with  the  polisher.      Now  I  have  looked 

at  a  good  many  mms  in  sunlight,  and  never  saw 
one  quite  free  from  a  network  di  fine  scratches,  and 
most  surfaces  were  a  bit  milky  as  well,  and  some  of 
these  were  deposited  aud  polished  bv  masters  of 
the  art.  ' 

I  have  sometimes  feared  that  these  itDpartectJons 
ipight  impair  daBnitioiii  becauae  in  m,^  scattered 
light  visible  in  the  field  rouud  a  brjMr  ^tor,  flne, 


hair-like  wisps  are  traoaable  amidst  a  suggestion  of 
milkineBS  :  but  I  could  never  ba  certain  that  these 
appearances  were  due  to  the  oanaea  "  W.  S.  P." 
auggeata.     I  ahould  hke  tO  hear  mora  opiniousou 
thia  and  the  no-tube  queation.     I  once  completely 
mounted  a  6in.  speculum  in  an  open  frame,  andit 
did  pretty  well ;  but  an  S)in-  (a  much  finer  mirror) 
that  a  friend  temporarily  tried  in  this  way.  and 
which  I  helped  him  to  teat  one  or  two  nighta,  did 
not  do  well,  though,  in  an  iron  tube,  it  now  mr'— 
a  beautiful  instrument.     I  want  to  buy  a  hi; 
telescope  one  of  these  days,  and  should  r^Uy  pi 
a  reflector,  if  only   these   tube  currents  ooiild 
dealt  with  ;  but  at  present  they  seem  to  mare  I 
counterbalance  the  theoretical  advantages  contained 


/U  Bur 


I  aWe  " 
m  (US  (?),  I  wrote   ' 


Ba&S3  SUSIO&Ii    INSTBUUEHTS. 
[317B3,]— Is  reading  down  "  Aoawen 
londence-"    I  oresume  one  query  vra 
I   a  player   myaelf, 


KZ'S. 


quently  have  a  lot  to  repair.  Now,  I  have  tried  all 
ways,  petroleum  included,  and  I  find  the  best  and 
quickest  way  is  as  follows ; — 

^'~  a  piece  of  webbing  round  the  bend  of  slide, 
e  Uie  other  end  of  webbing  to  a  staple.     Hold 
..._  _iBtruinent   in   left   band,  aud  apply  the  full 
blast  ol  a  blow-lamp  for  two  or  three  seconda,  pull- 

I  have  never  known  it  to  fail  if  managed 
I  offer  thia  by  way  of  additional  advice, 
lade  a  miatako,  no  doubt  you  will  find 
information  useful  at  another  time.  I  conclude 
idden  volume  ol  heat  that  eipanda  the 
outer  alide  before  the  inner  can  get  warm  that 
manages  the  trick.  B.  W.  K. 

BTHEB    AMD    EtBCTBIOrTT.— IV. 

, 31799. ]— As  "W.  C.  E-"  "persists"  in  an 
interpretation  of  my  words  which  I  have  repudiated, 
there  is  no  more  to  lie  said  ;  but  for  the  iieaDSt  of 
_  _  hat  momentum  depends  upon  a 
property  of  matter  which  is  expressed  in  terms  of 
weight   or   of    inertia— that   is,   of   resistance  to 

—^ 'ioneitharof  itself  or  other  bodies;  the 

loa  neither,  and  therefore  can  have  no 
,  nor  be  a  proper  object  for  the  applica- 

[U  not  prepared  to  admit  spectSaally  that  "  the 
ether  is  neoesiary  to  explain  the  passage  of  light  in 
jice  like  glaiB."  I  only  admit  the  necesaity 
Ding  the  existence  of  a  something  in  space 
which  we  call  ether,  but    know    and    can  know 

theoretical  purposes    to    asaume    its  presence 

everywhere,  and  ita  action  among  the  particles  of 

;  but  it  ia  not  necesaaiy  in  the  caae  of  light. 

unnecessary  in  the  case  of    electricity  and 

magnetism.     1  object  to  any  needless  hypothesis, 

ancl^I  cannot  comprehond   the  procosa.    to  which 

addicted,  of  usmg  one  imaginary 

aud  unproved  hypothesis  to  support  a  diaputcil  one. 

There  is  a  lot  of  nonsenaa  talked  about '  comets' 

;  but  how  can  any  of  this  improved  atuR  l>e 

.  a  pottmuri  verification  of  the  electric  coudi- 

of    the  sun"?    I  shall  deal  with  the  glass 

W.  C.  E."  cannot  understand  it.  he  says ;  jet 
nothing  can  wall  be  more  plain  than  my  statement 
that  "  electric  and  maguetic  liaes  of  force  cannot 
exist  in  spane  concomitantly  with  unchanging 
gravitation."  Welt,  both  these  forces  involve, 
of  necessity,  a  directive  attraction,  a  differ- 
ential attraction,  generally  called  attraction  and 
If  electric  force  wore  present,  it 
etimea  reinforce  aud  sometimes  oppose 
gravitation,  aa  the  various  bodies  in  apace  alter  their 

he  bodies  iu  space  would  be  polar,  as  the  earth  ia  ; 
hpv  would  sometimes  present  their  aimilar  poles, 

ind  there  would  be  attractiou  or  repulsion  to  vary 
the  etfecta  of  gravitation.  If  the  sun  is  a  magnet, 
and  its  lines  of  magnetic  force  ejitcnd  into  apace, 
there  would  be  maguetic  relationsbetween  the  earth 
and  the  sun.  The  earth  doea  not  revolve  round  the 
n  in  an  orbit  which  keeps  their  polar  aiee  parallel 
id  their  poles  iu  one  plane  ;  therefore  the  earth's 
polar  axis  would  sway  about  under  the  alternate 
ttractions  and  repulsions  of  each  polo  by  the  sun's 
oles.    Nous  of  Uiese  actions  occur ;  the  attraction 

I  never  objected  to  "  W.  C.  E."  "  trying  to  make 

le  ridiculous,"  and  am  iu  no  way  thin-akinned. 

le  is  welcome  to  ridicule  my  arguments  aa  much  aa 

e  pleases;  hut  it  is  quite  another  matter  when  he 

nes  to  ridicule  me  for  using  arguments  which  he 

aa  himself    invented,  and  unjustly  attributed  to 

le.    lie  repeats  this   offeuce  against  justice  and 

propriety  in  his  reference  to  my  letter,  p.  IHH.     It 

IS  not  true  that  I    "gibbet    an    extract  of  Prof. 

lleaviside's    paper,    containing    a    few    technical 

inns,    aa    something    aupremel^    ridiculoua."      I 

mply  quoted  it  as  a  sample  of  mtetlectual  food,  a 

little  of  which  goes  a  long  way"  with  me  and 


moat  readers,  because  we  find  It  iodigeablile.  I 
have  no  other  complaint  to  make  of  it,  nor  de  I 
consider  it  in  the  lasot  ridiculous ;  onlj  my  nwatu 
digestion  ia  too  weak  for  it.  What  I  do  vatO^U 
some  sense  ridicidons  is  for  writerB  to  ■■■rt  pod- 
lively  that  certain  actiona  do  rsally  occn't  a^d  it 
the  next  moment  to  admit  that  tbej-  •retalkta| 
about  what  they  really  know  uothlnK  ateuL  Bb 
if  Ilaugh  at  Mr.  Heavisida  and  otEen  fordCBK 
this,  it  IS  only  in  fair  honour  and  good  faiaaddip, 
not  in  the  style  of  "  W.  C.  E.,"  and  I  tijajb* 
to  do  them  fbslice,  and  find  out  their  BMaiDf 
before  I  crihcise  it.  Nor  would  I  ooodMOtDdto 
strain  their  eipresoons,  much  leas  twist  th^ 
raund  to  enable  me  to  eandenm  something  tb^  dn 
not  mean.  However,  hire  all  his  piedascao^ 
"W-C.  B."  ia  going  to  retire  from  the  conflict  la 
there  no  one  able  and  willing  to  eiptain  and  iidmA 
those  new  fashionable  ether  dootrinai,  em^  If 
unjust  abuse  of  me  for  reaiating  tham,  and  by  n^~ 

the  names  of  Mai  weU  and  Thon: — -;— 

turnips  when  thej  want  to  raise  i  „  . 
In  that  charmiiig  work,  Faac^'s 
Lettem,"  the  imaginary  writer  visita  a  ssffisi  of 
ecquaintanoes  belonging  to  tbe  YBiioui  adHrabgf 
theology  who  are  attacking  Iha  JanaBDJita,  aad 
finds  &ej  all  agree  in  using  the  term  "graea^'; 
but  on  a  little  examination  ^e  diseoVBTS  that  tb(f 
each  of  tliem  attach  a  different  maaning  te  D* 
hey  really  differ  aa  modi  fna 

-   , on.     N,.-,   . — .  — ^    - 

long  the'etherialiata— they  all  apMk  aldr 
ether  and  its  functions ;  bnt  there  are,  in  fac^  kal 
dosen  or  mora  meanings  to  the  term  **  atMr," 

S'  different  and  incom^tibls.  OaewiUcal 
y;  another  describes  "it  aa  oonaiatiiigofk- 
finite  series  of  geared  wheela  (of  coorae,  idsw| 
only  something  analogous),  with  an  equally  iabik 
f  idle  wheels  interposed  t3  enabla  tba  attal 


others— uniting  to  form 
lier  conveniently  v 
'e  of  the  action  it  is 


lautral  ether,    na 
ts  Datura  to  nit  tk> 

„ , 'ed  lo  accomplidi.  1 

imit  light,  so  Sir  W.  'Thoua 
jolly;    but  he   finds  the  jdy 

will  not  suit  when  he  wants  to  explain -"— 

aud  he  promptly  gives  it  a  struetura  i .    ..       .^ 
honeycomb,  and  makes  it  absolutely  rigid  to  dim 

-' ■-- ■  perfectly  mobile  under  diaffonaloi 

iloses  in  each  cell  two  or  tbi«a0 
aoopes  rotating  iu  diiyorentdirectioua,  andfbrtka 
is  produced  the  vortex  theory  of  atoma.  So  1 
-  list;  whatever  faculty  or  stnKtnii«i 
iresent  purpose,  that  faculty  or 
bestowed,  and  then  thev  all  uni 
cry  of  "the  ether!"  Verily 
ight  wbon  he  wrote,  "The  el 
hing."  Xow  let  us  see  what  Sir  W.  ■; 
»  say  which  may  given 
tious.  I  will  take  his  addreaa  t 
itrical  Engineers,  on  "Ether, 
Ponderable  Matter,"  in  January,  1839.  Itb 
-.7:. — „  1_J;,j1  to  sele  '      '  ' 

of  thought,  ana 
cipal  purpose  ia 
Sir  William  hit 


possibly  ni 


•i-n/ctCum,   thoughts  as  to  what  Hf 
bt,  but  aid  us  in  fonniog  ideas  >• 
.,    «  ;  they  have  no  claim  to  authori 
title  to  demand  our  oaeent,  and  give  no  0 
right  to  proclaim  them  as  verities  ol  sdanoi 
_...!_... .  ...___  .■|oug],(j  thamselrea are 


-e  liiscuSBLOn,  or  leUUttll 


In  a 


Sir  WUliam  says  :  "  The  representative  of  ai 

latorin  this  analogy  is  a  manless  fluid;  by  oMJ* 

I  mean  devoid  of  inertia.    Some  people  attaoh)**       r 

ideas  to  mass,  but  in  the  strict 

lage  '  mass' is  taken  as  the  u.>_.....» — —^ 

quote  this  chiefly  in  reference  lo  the  eariiar^ 

this  letter.     Ho  finds  that  this  anair  ~^— ^— 

is"  to   explain  the  electrostatic  e .    _ 

lea  on,  "Let  there  be  an  elastic  aolid  My* 
:ceeiling!y  small  density,  and  lat  there  baapon^ 

of  it  porous,  but  with  tbe  same  aggi *"  — ^'''•- 

let  the  pora  be  filled  with  a  dense  vin~.^  . — ..-.^ 
If  it  were  not  for  the  gross  pondarabla  miKrM 
we  are  forced  to  consider,  I  should  be  pw**^ 
satiaflad  with  the  problem  of  the  elaottO-iM 
induction,   by  taking  the   alactrioitj  ai  •  i 
fluid,  and  eUier  on  elastic  solid,  poron*  ia 
places,  aud  continuous  and  non-poToiU  ia  i/i 
rk.  gyroscopes  or  vortex  atoms  are  thai  mi 
ipresent  the  ponderable  matter.  ^ 

r  William  tells  ua  he  attaoked  this  subH? 
years  before  in  a  paper  concluding,  "  aw  ** 
reaarved  for  a  future  paper."  and  eoea  oo  loa 
that  he  had  been  conaidenng  the  aabject  oij^* 
day  for  42  years,  the  subjactDOnBtantiyonbif  A 
aud  the  r^ult  is,  "  I  have  been  bying  to  bll 
eiplonation,  hiit  Imic  iiul/oHitd  it."  TuokapH 
the  suggeationB  1  have  quoted. 

A  little  later  be  says,  astoaouiraDt  iaanlvri^ 
"  ^Vllatever  the  current  ot  electrioi^  Mf  H 
believe  I  Ait  is  a  reaUty,  if  dta  putt  tht  tUfr  «^ 
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hin  the  ■nlenoid.     [The 


oiy;  I  belioTe  i  .   .. _,.     _ 

«r,  howBver  it  is,  tho  etlier  ia  pulled  round- 
aetiow  or  other  Ibere  19  a.  motiou  foUoviDg  thmi 
T  lOiWi  we  b&ve  illustrated  b;  the  liacaua  Suii; 

makiiuc  of  inm  in  mignetiDu,  he  ajs:  "On< 

....     her  it  dnes  th< 

T  rtnuid  and  Tonnd,  or  it  dnigg  it  round  to  1 


ar  the  cnneat  doea  ^  either 


tain  angle  proportiauate  to  the  strenath  of 
trent,  uid  briogB  it  to  a  etatic  equilibrium  «> 
iMd.  Sov,  liow  on  Gsrth  can  iron  diffar  in  the 
adplo  of  the  inlerpairai  law  from  copper 'r  "  .  ,  . 
The  rotational  coDtributiou  to  risidit;  of  etlier  in 
D  miut  be  enormouil^  leu  th&n  LnoDpperor  air." 

.  "  Theae  coaditiouB  fulfil  exactlj  what  we  waut 
'  the  relation  ot  etlier  and  iron  inaide  tbo  helix  of 

electro-magnet.  But,  aloa  '.  we  are  onlj  led  od  to 
iGTutkble  diffioDltJes."  Note  thli,  students  of 
Booe  who  are  led  Siway  by  "  profesBors  "  into  the 
taaa  fluida,  &c.,  which  Uiej  csIJ  ether,  &ndcou- 
«r  whither  their  leader  ImuBclf  tells  jou  they 
a  UmI  you  :  What  is  his  hopeful  suggestion  •: 
tlie  difficulties  ate  so  great  that  we  cuiuot  even 
■Kina  a  flnger-pogt  pointing  u>  to  a.  way  that  can 
AOM  towards  the  explanation.  I  can  only  eay, 
leamnot  now  even  imagine  it.  But  this  time  next 
■r — this  time  tou  yeara — this  time  one  hundred 
m,  it  will  be  juit  as  easy  as  we  t.birlt  it  is  to 
dentuid  (hat  glass  of  water." 
ITea,  Mr.  Heaviaide,  jurtlj-  cueatioDed.  "  is  it  not 
■nee  fal*ily  ao-called ; ''  What  right  has  Sir 
m.  Thomson  to  say,  Ihc  clAcr  i<  putkd  round, 
leo  all  the  eiidence  be  can  give  is,  that  after  12 
an'  constant  atndy,  he  can  only  lead  us  to  tbe 
mpoitant  condasian  that  we  re^ly  know  nothing 
low  the  surface."  What  we  do  know  is  that 
linaiy  matter  is  the  acting  agent.  Why  not  study 

properties,  instead  of  going  after  Che  red  herring 

>■■  aeoit  of  the  ether  V 

[  will  next  show  what  Oliver  Lodge  sayn,  and 

n  examine  the  parts  of  etectcicity 


bjecL 


)p*  is  not  TiouL    < 
m^oudan^a  leU 


roughly 


SUBSTAOSa    ?0&    STUDBlfTS' 
KICBOSOOP&S. 

[31800.]— Whks  writing  previoualy  on  this  aub- 
A  we  had  no  thought  of  inducing  a  coDtTovArsy  ; 
t  w«  must,  in  juatice  to  ourselTes,  repudiate  the 
leienoe  of  youi  correspondent,  "  Microacopiat," 
-*  "■-  ~»-^fe  of  the  Edinburgh  Studenfa  micro- 
^Am    One  would  imagine,  from  your 
a  letter,  that  it  ia  a  uaelMeanangc- 
'nfbtmaticn  ia  evidently  gleaued  fi^m 
ihat  accomiranied  our  previous  Utter, 
ot  correctly  interpreted,  and  certainly 
t    from  any  practical  working  with  one  of  our 
itnunenti.    We  would  point  out  that  wb(<n  ihe, 
bdagB  iain  the  axial  pueition  it  fita  into 
Uat,   which  giipa  it  from  beneath,  bo  t 
Biot  be  any  ihake;  It  ia  not  merely  ' 
gmadbraslop-pin,"  aa  " Microscopiat " 
I  fact,  his  remarks  oonaiat  of    an  expi 
per&oialopimoD,  formed  from  an  incorrect  concep- 
m  of  the  build  of  the  instrument. 
Ia  proof  ot  our  aasertion  as  to  the  rigidity  of  the 
Bl  C<  snbrtage,  as  Qtted  by  us  to  the  E£nburgh 
■dant'a  Ilicnieoopa,  we  may  say  that  the  lale  of 
IB  das  ot  initmment  has  now  run  into  hundreds. 
td  ft  fa  in  frequent  use  by  many  leading  micro- 
afiiti^    from    whom    we    have    received    lettera 
flfweinc  great  satiafaction  with  the  rigidity  of 
iddng  parta.  Further,  a  great  deal  of  the  demand 
r  the    mstrumenta  ia  from   tho  very  men  that 
IGenaoopiat "  couaiden!  are  best  able  to  "for 
tatbedanderataof  aetudent'a  microscapo  "— 
•    leachen    in    medical    achoola.     ^ns    tt 
mughout  the  world,  we  have  received  orders, 
Jj  for  ones  and  twos,  but  for  "  tiea,"  an 
iwjr  every  inatance  the  inetmmeati  have 
^gfened  on  account  of  their  rigidity  and  the 
sience  and  perfection  of  aubstage. 
If  anyone  required   a  substage  on  a  fixed 
Bee  weshoolU  aupply  it;  but  never,  since  we  have 
ode  the    Ediabui^h  Student's  Microacope,  have 
■  been  )iiked  for  aucb. 

_  W.  Wataoa  and  Sons. 

313,  High  Holbom,  London,  W.C. 

[JKOl.]— AliOw  me  to  supplement  my  letter 
1772,  p.  22S)  by  a  tew  observaliona,  which  I  trust 
B  fonrard  improTements  in  the  oonstrucUon  of 


I  hne   toggasted  that  respDusiblo  teachers 
■Aica]  ichooui  ihonld  combine  and  authoritatively 
nnilatatlu  ittiiltrala  ot  a  student's  microBcope, 
■1  ttat  the  laws  of  demand  and  supply  would  do 

On  the  qneation  of  the  need  cf  anch  combined 
tVca  tor  thia  puipoae,  I  hardly  expect  a  disaentivnt 
Mm.  But  as  to  the  best  means  of  bringing  thia 
Mm  to  a  focus,  that  ia  matter  on  which  I  must 
lly  touch  with  dil!i*ence.    Thofact  that  Mr.  G.  C 


jo  great  difBciUty  should 


be  found  in  forming  a.  committpe  of  men  ot  simihir 
taatea  and  aims,  who  would  cordially  strive  to  bring 
_  .  a  microscope  to  meet  the  modem  wants  of 
atudeuts,  luth  as  to  of&ciency  and  economy. 

Such  A  committee  would  require  the  co-operation 
of  a  skilled  mechanician,  haviug  conaiderabte  manu- 
facturing resources  at  bu  command,  and  who  would 
boldly  face  tho  outlay  of  developing  what  would  be 
recommended.  The  prospect  of  the  large  buaioeaa 
that  would  naturally  follow  upon  the  aucj^esful 
production  ot  a  BtiidEot'a  microscope,  under  such 
mvourable  auepicea,  wonld,  no  doubt,  he  quite 
Bunicient  to  bring  forward  tlie  right  mechanician. 

It  maybe  aekul  wby  the  requirements  of  students 


tthiam 


inopticin 


exactly  what  ia  wanted  ^  On  thia  it  may  be  said 
that  up  to  the  present  time  the  teachers  in  medical 
achooli  have  never  attempted  any  concerted  action 
in  the  matter ;  they  have  been  content,  individually, 
to  make  suggestiout  hare  and  there  to  the  opticians, 
and  these  latter  have  only  felt  safe  in  canjing  out 
the  auggeationa  when  they  emanated  from  an 
intluentiol  man  whoae  pereonal  authority  anSiced  to 
insure  a  demand  for  the  inatrumeut  large  enough 
to  recoup  the  experimental  outlay.  Thus  it  has 
happened  that  each  optidan  has  had  to  secure  tor 
himself  one  or  more  of  these  patrons,  each  of  whom 
baa  bad  his  own  pet  achemea  to  promote,  and  there 
has  been  no  aulhcient  inducnmenC  of  probable  com- 
mercial success  to  wsrrant  the  planning  of  the 
manufacture  of  microscopes  on  a  thoroughly 
economical  bads,  by  which  the  moat  eSicient 
inatruments  could  be  produced    '  — '  ' '" 


Thow 


itof  oc 


-ted  acti< 


^ofte 


more.  It  should  also  be  noted  that  the  optician  id 
not,  as  a  rule,  catering  f^irii^f/.v  for  medical  students  ; 
be  has  firstto  secure  the  good  oSices  of  an  iutiuential 
medical  patron,  who  will  instruct  hia  pupils  to 
purchase  the  apparatus  he  recommeudfl.  Unlets, 
therefore,  he  is  willing  to  forego  hia  own  indepen- 
dence of  action,  and  cany  out  atriclly  tho  orders  of 
hia  patron,  tho  patronage  ia  transferred  to  a  more 
willing  agent.  It  is  wholly  beside  the  mark  to  urge 
that  tlia  optician  is  not  bound  to  follow  such  orders, 
that  he  may  use  hia  oini  discretion  on  the  matter. 
In  praotioe  it  may  happen  that  Dr.  Microtome, 
professor  ot  Microtomic  Biology  nt  half  a  down 
—  --'-'  achoola,   whose  patronage  is  g.iod  for  the 


a  per 


j   of    T 


inpreasiug  lorwardnovcltiea  $Fm  novelties,  regardless 
of  liieir  practical  value :  but  he  is  keenly  alive  to 
the  importance  ot  having  bis  name  conuectod  with 
eoms  form  ot  etudont'a  microacope.  and  lie  knowa 
tho  value  of  hia  patronage :  the  optician  ia,  there- 
fore, obliged  to  accept  the  terma  ^imposed  to  him, 
and  to  produce  Students'  Microtomic  Bacteriological 
Microaoopeaocoording  to  instructions.  To  add  to  the 
confusion  of  the  circnmBlances,  nearly  everj'  medical 
session  is  accompanied  by  changes  in  the  medical 
staif;  new  ideas  crop  up  or  old  ones  are  revived  ; 
the  opticiau  ia  appealed  to  for  thia  or  that  potty 
modiiication  in  the  design  of  the  microjcopo,  and 
thus  Ilia  skill  and  eipcrience  are  too  often  frittered 
■  carrying  out  trumpery  auggeationa,  which 
ot  stand  a  moment's  discuasioii  hefoc  ~ 
jury  oi  experts.  To  meet  this  incessant  orde 
change  one  optician  in  London  baa  made  upwards 
of  twenty  different  forma  of  students'  microscopes 
during  the  past  ten  years. 
My  impression  ia  that  tl 

students  do  not  really  nt ._  .   

ot  an  entirely  new  dedgn  ot  microacope,  hut  only 
the  combination  or  adaptation  of  a  number  of  uaof  ul 
points  which  already  exist  either  together  0 
separately  in  known  modela.  The  atudeiit  wants 
stand  that  will  enable  liim  to  get  the  beat  work  ou 
of  hia  optical  means.  High-olaaa  instruments  axis 
which  appear  to  satisfy  the  demands  of  the  moi 
fostidioua  microscopists.  It  would  appear,  then 
that  there  ia  no  need  for  the  invention  of  a  net 
model :  we  want  only  the  application  of  conimo 
aense  to  the  procosa  of  aetecting  and  embodying  i 
the  moat  economical  way  the  points  of  c"~ 
which  experience  has  shown  to  be  the  m 


"fd" 


,  be,  however,  that  the  majority  of  teacheca 
in  medical  act^oola  have  no  particular  claim  to  bu  re 
gardod  aa  experts  in  the  use  of  the  microscope,  an 
hence  that  a  committee  ot  them  would  curry  no  ver 
special  weight  in  their  recommendations.     A  com 
mittee  of  thia  kind  would  naturally  be  guided  to 
great    extent    by    the     more    experienced   of    the 
mombera ;    and  these  latter  would  not  heaitale 
call  in  the  aaaiatonce  of  BD}'oue  who  waa  known 
ho  apeciolly  qualified  to   advise   on  the  matter- 
think  that  might  well  be  taken  tor  granted. 

With  reference  to  tho  construction  of  atudenl 
microscopes,   where  eiperience    inforini    me   th 
English  oplidans  are  very  apt  to  go  a.itray  j— If  we 
lake  a  general   aurvey  of    the    various    kiuda    -• 
atudenla*^  microscopes    produced   in  England, 
shall  bo  struck  with  the  fact  that  tbcy  are  too  light 
iu  build,   and  consequently  too   liable  to   become 
loose    and    ahaky  in    their  bearings    Ihroaghoati 


ease,  and  coruequen 
be  tashioned.     Thu 


rerago  English  stand  of  thia  class,  aa  it 
maker's  hands,  put  it  on  a  laboratory 
table  to  be  used  by  students  tor  a  seeaion  or  two,  and 
it  will  then  show  aucb  signs  of  wear  and  tear  as  tt> 
need  radical  renovation.  This  rapid  deterioration 
of  the  mechanism  of  our  students  iniccoscopea  is, 
■~  great  moaanrc,  due  to  the  inferior  quality  ot  tha 
ttal  employed,  which  is  not  selected  for  its 
durabilitv,  but  mainly  for  its  low  price  and  ths 
'  '    '     ipnesB,  with  which  it  caa 

rumentfl  are  put  toge^er 
niiu  a  considerable  amount  ot  accuracy  m  the 
liearingB,  and  with  rack -and -pinion  work  moving 
with  all  dosirablo  amootlmeaa,  and,  above  all,  witK 
a  most  lustrous  polish  wherever  the  lathe  can  b» 
brought  to  bear  on  the  parts, — the  whole  so  artfully 
and  cleverly  UoiBhed  that  we  are  all  deceived  inta 
commending  the  results.  Wo  examine  critioOl* 
oil  the  movementa,  and  they  pasa  muster  witA 
applause.  But  the  question  of  the  durability 
cannot  be  settled  by  mere  inepection.  We  are  apt 
to  suppose  that  well-Bttod  metal-work  must  necea- 
aarily  be  duruble,  because  it  ii  metal ;  whereas,  dur^ 
bility  depends  to  a  very  largo  extent  on  the  quality 
ot  the  metal.  Many  of  thaoe  modem  mioroscope- 
standa  are  made  of  a  quality  of  brass  that  is  spedally 
chosen  of  just  that  degree  of  hardness  to  enablo 
the  work  to  lie  done  witQ  the  maxim  urn  speed,  and, 
consequently,  with  the  minimum  outlay  on  the  pro' 
doction  of  the  inatrumcuts.  The  question  ot  dura- 
bility ia  wholly  ignored.  Tho  policy  aeems  to  have 
been  to  moke  the  ntmost  haste  in  the  linaineas  of 
manufacturing,  and  let  "tho  devil  take  the  hind- 

Jndidoufi  ooncerted  action  on  the  port  of  class* 
teachers  should  put  an  end  to  this  chaotic  atate  of 
thinga,  by  giving  the  optidnna  reasonable  assuranoe 
that  those  who  can  succeed  in  meeting  the  dtiidertilo 
most  efficiently  will  meet  with  the  desired  commer- 

I  have  been  informed,  on  reliable  anthority,  that 
some  months  ago  a  project  was  discussed  by  sundry 
amateurs  in  London  tor  a  competition  among 
opticians  relative  to  the  production  of  the  most 
etticient  microscope-stands  of  certain  classes,  and 
aubatantial  prizes  were  to  be  offered.  The  matter 
went  BO  far  that  the  secretary  ot  one  of  the  most 
proaperouB  societies  in  Loudon  woa  ready  to  in- 
augurate tho  competition  [ormaliy,  But  wiser 
counaela  prevailed.  It  was  plainly  toreeeen  that 
the  difficultiee  of  aettling  the  conditiona  of  the  com- 
petition and  the  selection  of  the  jury  would  lead  ta 
endless  bickering  and  dissaliaf action,  and  so  thS 
matter  was  dropped. 

The  achame  we  now  have  at  heart  ia  much  lefll 
ombitioua,  and,  1  hope,  more  practical ;  andlthink 
it  should  have  ths  support  ot  Mr,  Karop  and  hift 
fellow -workers.  UlcrosoopfBt. 


qneation 


TbJ« 


ahould  be  qualified  by  the  words  "  whe 
is  visible."  The  eiploiuition  ot  the  use  ia  obvious 
upon  a  little  reflection.  If  ^there  were  '24  hours  OD 
the  watch  dial,  then,  when  the  hour  hand  pointed 
to  the  aun,  the  watch  face  being  horizontal,  the 
zero,  or  24-hour  mark  would  point  due  south.  But 
if  the  diviiion  of  the  face  is  into  12  hours,  then, 
since  the  aun'e  daily  course  is  divided  into  21  hoora, 
the  aun  has  left  tho  noon  mark  only  one  half  aa  far 
behind  as  ih6  hour  hand  ot  the  watch  has.  The 
sun's  apparent  daily  course  ia  Dliiy,  while  the  hour 
hand  is  720°,  or  two  revolutions.  The  halving  of 
the  interval  muat  alwiQa  be  along  the  course  alrmdy 
travelled  bj  the  hour  band,  i,e,,  the  south  poiia 
will  be  indicated  by  IV.  on  the  watch  face  when 
the  bond  points  to  Uie  son  and  VIII, 

B.  Brown,  Yale  Observatoiy. 
New  Haven,  Conn.,  Oct.  27,  ISDO. 

IMITATION  ITOET. 

'Wbitiko  from  purely  a  turner's  point 
■■  "  ■■  ,^1719)  that  xylonite  does  iwl 
miiiiin  wau,  ouu  uiis  ia  true  o£  such  thick  ahapea 
OS  a  turner  would  need  for  decoration  with  bold 
patterns,  but  aa  you  will  aee,  Mr.  Editor,  from  the 
samples  sent  herewith,  it  ia  readily  moulded  in  very 
thin  hemiapheres,  and  ia  capable  of  receivir^ 
excellent  impreedona  of  dies.  I  icay  add  tha^ 
whilst  a  very  fair  poUeh  is  obtained  by  the  same 
treatment  as  ivory,  the  beat  finish  resnlta  from  the 
use  of  pumice-atone  No.  80,  finishing  with  rotten- 
alone  or  felspar,  as  the  work  may  be  dark  or  light 
in  colour,  for  ivlonite  oonnterfeita  tortoise -aheU, 
other  aubatances  to  perfection. 
O.  O.  Ellison, 


[31S03.1— 


It  is  now  reoommended  aa  a  good  method  of 
annealing  steel  to  let  it  "soak  "  in  the  fire  until  red 
hot,  as  it  heals  moro  evenly,  then  take  it  from 
the  fire  and  carry  it  to  some  dork  place,  allow- 
ing it  to  cool  iu  the  air  until  the  dull  red  ia  no 
longer  obvious  in  the  daik,  and  finally  cooling  it  off 
in  hot  water. 
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REPLIES  TO   QDERIEa 


fiiliy 


I»  ttuir  tnneirif  Carretpaitdmli  art  rsipiti- 
rtqualid  to  mmhoH,  in  tach  initami,  thi  lUU 
^  thi  gftry  ailud. 


TBAEEg."— If  you  wUl  refer  lo  page  S 
Cquarjf  72284,  (me  11),  you  viU  fiud  Ihi 

mine.  I  un  quite  familiar  with  tbo  form  of  kila, 
and  used  nins  of  them  for  burning  lime  for  a.  long 
time,  but  could  never  muiBge  to  burn  "  Portlaad  '' 
<:nDent  clinker,  tbough  I  could  ritadil^  produce  tbe 
yellow  underbunit  malerUl  with  incipient  agat  of 
clinking'  HiLfd  Xottingbiunabire  ooal  vaa  uaed. 
I  have  also  tried  to  bum  ceniciit  in  ordiuair  taauel 
kilns  and  in  Tegulu  cement  kilaa  witb  cool  aafnel, 
but  could  never  get  "  clioker,"  or  onlv  a  little  bit 
here  and  there,  and  sbould  he  extremslf  obliged  if 
"  JiwJt  of  AU  Trades  "  could  put  mo  in  tba  way  ef 
tnuniDg  "  Portland"  cement  vritb  cosl,  otherwin 
than  in  a  HolTmau  kiln.  I  should  alno  like  more 
infoiroatioQ  as  to  Iho  "eontinuouB"  boroing  of 
cement  in  a  conical  Idln,  as  I  find  tbnt  if  drawn  at 
the  bottom,  the  portinu  at  top  does  not  get  burnt 
sofHciently,  and  I  always  allow  my  kilns  to  burn 
out  before  drawing,  I  have  frtKjueully  seen  grey 
lime  clinkered  aa  descritml,  and  quite  understand 
tbe  cause  and  bow  it  would  improve  tbo  hydraulic 

Eniperlies  of  tbe  lime.  I  think  the  intensity  of  tbe 
eat  baa  quite  aa  much  to  do  with  it  as  the  potash. 

to  come  from  i'— tbi?re  would  not  be  BulHcient  in  the 
wood's  ashes.  Brick  and  cement  clinker  are  two 
-entirely  distinct  and  separate  things,  both  physi- 
cally and  chemically.  Ceuext  Clixeeb. 

[72234.]— Cement  Klln.-I  know  that  bars  are 
used  En  kilns  where  breeze,  culm,  slack,  or  coal  are 
lued.  Will  "Cement  Uaker"  please  roadwood, 
wbicb  ia  a.  very  dilFereut  thing  altogether,  and  it  be 
were  to  Are  under  bars  be  would  very  soon  have 
tfaem  dawn.  I  have  ehaped  a  little  bit  at  Rohin- 
Bon'a  at  Nortbfleet  as  a  millwright,  and  been 
engaged  on  the  lale  of  Sbeppey,   where  there  '" 


little  1 


out  it ; 


kU 


port  in  all  of  it,  fram  getting  the  m'uck  from  tank 
into  pit,  tsmporing,  washing,  moulding,  hacking, 
slacking,  charging,  liring,  and  drawing,  and  carting 
and  laying  --'-'•=--        ■  ■•  ' 

I  shall  rei 


„.  ^'^  drawmg, 
ial  afterwards ;  n  if 
o.  Cemeut— save  the  marli! — ia 
what  it  sbould  be,  and  was  in  days  gone  by.  1 
know  of  some  that  was  made  oud  work  done  with 
it  &tts  odd  years  ngo,  and  as  good  now  aa  it  was 
when  done ;  but  what  comes  into  the  market  now 
cine- tenths  of  it  comes  off  faster  than  it  woa  put  on. 
What  is  tbe  reason  of  thnti'  Can  you  tell  me, 
baiDg  a  "  Cemeat  Maker  "  ': 

Jach  of  All  Tp.inva, 
[T24'28.]  — Bookbinding. —  Cutting  books  by 
means  of  a  knife,  as  rFcomiaended  by  "C.M."  and 
the  writer  of  tbe  excellent  articles  oa  bookbinding 
in  "E.  M.,"  atiould  not  be  tightly  □ndertaken. 
After  'H  hours'  patient  eiperiment,  I  am  satjsfied 
that  the  man  who  can  turn  out  a  job  to  hia  own 
aatistoctiOD  l>y  this  meana  ia  either  very  easily  satis- 
fied or  is  the  most  skilful  of  skilled  worken.  I  find 
that  a  rasp  and  file  give  much  mora  satisfactory 
secure  book  io  way   '-'  '-   "'■ - 


Bible  with  scissorsl 


flffect  is  charming, 
I  find  it  neccBBury  t( 


inch  of  rough  edge  aa  poa- 

thfa  rasp  till  edge  ia  le*el,  hut 

then  finish  off  with  a  fine  °'-      '"'-- 


-e  of  Ibe  dust  while  filiog. 
'-  --^BB  in  Bakhandker- 

D.  BLACKniTEN. 


*  [724.57.1— Petrolaam  BnrnenB.-I  am  afraid 
•'Nun.  Dor."  has  misunderstood  me.  I  never 
dreamt  of 'gottiog  41c.p.  from  a  one-inch  burner. 
I  have  a  burlier  of  this  capacity  running  atpreaent; 
but  it  is  of  tbe  "  cantral  draught  "  l^po  and  too  big 
for  my  requirements.  What  I  want  is  a  thoroughly 
reliable  lamp  to  light  a  room  r2ft.  by  9ft.,  be  tbe 
burner  round  or  flat,  tbougb  the  former  protened, 
Bay,  giving  2-5  candlCA.  Moreover,  I  think  a  die- 
cOBsion  on  Lamp  Bumere  would  prove  useful  to 
many  of  "Ours"  who  have  to  depend  on  petroleum 
ior  their  house -lighting. 

PECFECT   COIIDCSTION. 

[72fll2.1— HeatlDB  Shop.-It    is    not   easy  to 
answer  auch  a  query  us  this  witliout  inspecting  the 

tittsd :  but  there  are  many  illustrations  of  auoh 
work  in  Inck  nutntMia  whii.li  may  assist  the  querist. 
A  saddle- boiler  ahould  do,  and  if  the  fiow-pipa  can 
be  token  at  a  rise  all  the  way  along  to  the  highest 
point,  there  ought  UDt  to  be  any  diMciilty  in  keep- 
ing up  a  circulation  even  in  2iii.  pipes,  tbongh  if  the 
water  is  heavily  charged  with  lime  aalts,  they  will 
ololfniora  quickly  than  pipesof  4in.  The  question, 
■' over  or  under  the  dor'r."  la  thaerui,  JJuch  de- 
pends a%  how  the  work  can  bo  dons. 

H.  W-  E. 
[u'.'ilT.l-TJmbrellas.-Why   not  g(,j   ^^i    old 


umbrella,  unpick  the  coreriug,  and  see  how  the 
gorea  are  cut  P  As  to  kind  of  mlk,  several  qualities 
ore  used  ;  but  why  not  try  first  with  soroe  cheap 
fabric,  and  so  learn  a  great  deal  more  than  con  bo 
taught  in  answer  to  a  query  ?  Nun.  Dor. 

[72528.]— Benaollne  (Ja».~ Procure  a  catalogue 
from  Fletcher,  of  Warrington,  and  look  IbroQgb 
the  iHck  numbers.  Gasoline  is  better  than  benzoline 
for  such  work  ;  but  it  is  not  easy  to  get  gasoline 
anywhere.  Nu:v.  Dofi- 

\;-ln~,ri.  l—WUIana*  High  Sp eed- Engine .— 
The  Willana'  engine  wns  illostated  some  time  ago— 

think,  get  illustrations 'from  the  patentees  aiid 
makers.ond  certainly  in  the  apecification  sold  by 
tbe  Patent  Oflice.  Q. 

[72.5l3.]-8ilverinK  Plata-OlasH  DTirrorB.— 
There  ore  two  proceases -- the  quicksilver  or  old 
method,  and  the  one  known  ai  patent  nlvering. 
which  latter  consiata  in  the  deposition  of  a  film  ot 
Bilvei  from  a  solution.  It  has  been  described  msav 
times.  S.  L. 

[7255-5.] — IrfiES  of  PiTwer  In  Uarlne  Bngines. 
— Tbe  loss  ot  power  depends  to  a  large  eitent  on 
the  actual  conditions  ;  but  ss  to  that  due  to  slide' 
valve  and  reversing  gear,  it  depeuds  on  the  pressure 
and  form  of  valve  in  one  case  and  on  the  friction  in 
tho  gear.  L,  D. 


[725G9. 
■TyT0"i 


[725S4.J— Fountain.— Believing  it  to  he  under- 
itood  that  a  man  seeking  perpetual  motion  is  most 
likely  to  end  his  labour  in  a  lunatic  asylum,  I  beg 
(o  correct  an  erroneoas  impression  likely  to  fallow 
B.  Brooks'  letter  (p.  23()),  who  evidently  thinkB 
that  I  was  the  original  querist  o(  the  alw"  '  '" 
not  blame  B.  Brooks,  as  ar""-"  "•- 
letter  (p.  211]  might  reasonably 
dusioQ  as  he.  Perhaps  I  am  to  umme  lur  answer- 
ing_ another  reply  ;  if  eo,  my  eicuse  mUAt  be  that, 
lavc  devoted  many  tnontha  to  the  couatruction 
of  a  fountain  that  wiU  work  a  long  time  without 
attention,  I  was  naturally  interested  when  "  Cotde 
mone  "  offered  a  sketch  of  a  "  perpetual  fountain." 
Yet,  while  ridioulmg  tho  idea  of  obtaioiug  perpetual 
motion,  I  take  this  opportunity  of  saying  that  I— 
audi  thiuk  many  othecrcadcrs— would  be  interested 
iu  a  aketcb,  or  perhaps,  a  aeries  ot  sketches,  showing 
the  neoreat  approach  to  perpetual  motion  that  has 
been  applied  to  mechanical  or  motive  purpOBEs,  I 
thank  B.  Brooks'  for  bis  oHer,  and,  having 
adycrtisBd  my  address  in  this  issue,  shall  await  the 
'avour  of  bis  deaigna,  &c.  E.  F.  J. 

[72013.]— Tlolin-KaJiinff. -The  wood  used  is 
hf  two  kinds.  Msple  is  used  for  the  biok,  riba,  and 
lead  ;  Swiss  pine  la  uaed  for  the  belly.  The  arch- 
ng  on  the  back  and  belly  is  formed  by  carving 
inly;  any  stamping  would  prevent  the  instrument 


"  W.  N.  C."  would  advertise  liia 

Address  Column,  I  sbould  lie  veiy  pleased  to  give 
bim  any  assistance  by  letter.  AMArauii. 

[72013.]— L.  and  S.W.  Tank  Bneines.— 1  do 
uot  think  that  "Locomotive"  will  find  there  are 
any  more'  ten-wheeled  tanks  by  Sfephenaon,  1SS5, 
than  those  be  mentioLa.  NoETU-W^muBS. 

[72081.]  ~  Crookea's  Tubes.— EnniTi.— For 
"project  one  of  them  upon  the  aoene,"  ploase  read 
"screen";  and  for  ''naturally"  rood  "materi- 
ally." EnsEsi  Biuou:. 


.tn 


railway  curves.  I  inclnae  the  following  Bolntiaii 
for  ascertaining  the  amount  of  auper-Elovatioi; 
required,  and  hope  it  may  lie  of  use  to  some  of  youi 
rEadera : — Let  'la  be  the  width  of  the  gauge  ;  li  tht 
height  ot  the  ceutre  of  gravity  of  the  carriage  LI, 


„,„ _         _  •s'm  tW 

wheels  on  tbe  roils.  Thrn  the  toTcea  actingonti* 
carriage,— which  ia  supposed  to  be  reoediog  Ina 
the  observer  to  tbe  left,— ore   ms  it*  weight,^ 

the  centrifugal  force,  tbe  pressures  P  and  Q,  uA 
the  side  thrust  B  oC  the  llauges  of  the  wh«els  sgiijut 
the  roils. 
Resolving  horizontally,  we  get  (P  -t-  Q)  »ia.  B 


Jtesolving  vertically,  wo  get  (P  -f  Q)  ooi.  l» 

Taking  moments  about  O,  P  .  u  °  Qn  *RA....J. 
Xowwewont  It  to  l)e  lero  ;  then  from  S  wepl 
!■  =  Q,  and  substituting  these  values  of  B  aad  F 
insquotional  and  2,  weget  2Q-  sin.  0=— ■md 
2  Q  .  COS.  a  -  mg  reepeclivoly.  Divide  one  by  tbs 
other.-,  tan.  a  —  -'  and  tan.  9  -  --.•,  :e=2s.  — 
where  u  is  tbe  velocity  ot  tbo  carriaga  in  Isst  pa 
second,  r  tbe  radius  of  tbe  curve  in  feet,  and; 
.  32-2  is  the  force  of  gravity.  G.  B.  M.  S. 

[72716.]- Pboto-Miorogiaphy,  4c.  — I  la 
glad  to  team,  from  ' '  Dtmoustrator  ot  PhyidoloCT." 
that  tbe  joiner's  plane  microtome  can  be  obtoiard 
so  easily.  The  price  (£2  lOi.),  like  tliat  of  iB 
English  optician's  work,  ia  high.  I  got  it  msdois 
Stroasburg  for  22a.,  but  many  readeti  of  tka 
"E.M."  oouldmokflitfrra  my  description  fM  la 
or  5a.  As  to  the  imbedding  m  paraiffin,  I  bips 
"  Demonstrator  "  wiU  impart  to  us  the  verynewrt 
method  without  delay.  I  omsonjto  findanoitiBl 
worker  in  microseopj  advocating  our  prodilertm 
for  diatoms.  "  Demonstrator  "  is  pMfwtJy  ngtlta 
saying  that  diatom  valves  ari    "       '     -■-'-'-' 

what  then?    Are  we  to  sptni 

optioiana  ?  And  with  oil  this  testing  and  atrifingc* 
the  diatomials,  what  have  we  done  to  impr       "' 

microacope?    Let  anvode  read  the  lettors, 

sions,  and  society  Proceedings  appearing  ia  th* 
"  E.M."  during  the  lost  five  years,  and  I  imspsi 


he  wiU  be  convinced  of  two   thingi 
employ  our  time  chiefiy  in  testing  raicnjm 
diatoms,  and  in  discussing  condensen, 


to  go  to  Oarmany, 
Zeiss  or  Hartnacic,  to  get  them. 
"  Plymouth.  B.SC 

[72724.]- ToPbotoBTftphPolIshed  SUver.- 
If  the  silver  article  is  hollow,  nothing  is  better  sal 
easiai  than  to  put  a  email  piece  of  ice  in  it;  Itii 
dews  the  surface  and  prevents  too  much  teflediOB. 
This  dodge  was  told  mo  foverai  yean  ago  by  I 
protesaional  who  hod  a  good  deal  ot  this  WOK  tt 
do,  and  I  have  always  found  it  succeaatnL 

P.R.8.B. 
[72725.]— Me ohanloal    Motion.— The  **k"- 
herewith  may  enlighten  "  Australian  "  as  to  iiAs 
for  obtaining  the   motion   required.  '  For 


speed  it  migiit,  perhaps,  work  better  in  a  vwlieJ 
position.  It.  J.  UsauBAit- 

7,  St.  Ann-street,  Manchester. 

[7272.5.1  —  Moobonicftl  Motion.— A  difBo*' 
thing  to  obtain  mocbaiiicfilly ;  but  by  ft»p«ndit« 
o(  a  small  amount  of  power  the  whole  time  ot  n>' 
uing,  moy  be  done  as  follows,  unleei  I  ovBrlootia 
error.  A, B,  C,  are  three  toothod  wheels;  Afina, 
on  shafts,  B  on  a  rocking- frame.  It,  himgatFl 
C  on  on  independent  abaft.  I  ia  a  pin  Si«d  ia  B', 
P  is  a  smaller  toothed  wheel,  frictioa  tight,  oB* 
same  shaft  as  B  ;  E  is  a  starting  piece  tiVsted  enOi 
D  is  a  ansil  piece  travelling  with  C,  and  bariuli 
upper  end  toothed  to  gear  with  P  ;  W  ia  an  adj* 
abto  weight,  throwing  tbe  rocking-bar  againtf  tU 
block  T ;  L  is  a  locking  piece  raised  on  B,  bavlift 
spring  head,  which  will  allow  E  to  pasa,biilM 
its  return ;  W  is  a  grooved  pulley  carrying  ths  nW 
X,  and  ia  filed  to  G,  or  carried  on  the  sams  Aul 
outside  the  frame  (not  shown)  altogellier ;  V  it  I 
piu  in  C,  which  miets  a  atop  in  the  frame  •» 
prevents  any  backward  rooUon  of  C,  D.  W,  B. 
"^    ■■       thanasahoKu,  in  which  pontion  itisWj 
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r  it,  thai  tkroirmg  B  into  gear  witli  L' 
[  the  pull  OD  X.  Od  E  pusing  L,  Ui 
!Dg^M  with  P  and  tbrowe  13  oat  of  (' 
>D  ol  P,  liold  by  D,  keapiDg  the  ii>c1clt^^ 
d  L  in  place.  Wtim  8  atops,  the  weigli. 
mea  the  friction  of  L,  and  B  and  £  Qy 


Utin^-point.  P  mtgtit  be  held  friotioii- 
□  adiuntable  ipiral  epring  round  its  shaft 
»etght  W  aro  to  ba  adjiuteil  »o  «a  to  earn 
ng-fnme  with  the  leut  ton  of  powfr 
^tch  is  not  to  tcale:  it  meral;  gives  an  idta 

— Baiometer.— Tliii  ia  not  a  barometer 
itionot  lolume  ia  csnsed  chjeflj  by  change 
■tare.    Place  ;oui  hand  on  the  Mtik 
he  ait,  and  ohaerrs  reanlt.  S 


the 


1."  (p.  231)  apparently  refen 
be  says  that  the  mstrament  ii  nc 
-  "help  of  the  thamb. 


Tbei 


i<  filled 

lumb  ia  placod  on  the  top  of  the  neok 
ater  foiling  out  in  the  process  of  ime 
thomb  is  withdrawn  when  the  neck  c{< 
ia  sealed  by  being  beneath  the  water  \ 
-  joat  the  aame  operation  aa  with 
standard  barometer.  The  water  affair 
gh  and  ready  sort  of  thing. 

Ntrs.  Dob. 


^^  Alternate"  means  firing  each  fomace 
',  leaving  a  space  of  time,  say,  three 
iter  firing  one  furnace  before  opening  tliu 
le  other.     "Coking"  means  leaving  the 

jost  inside  the  door  on  the  dead  plate 
t  firing,  and  pushing  beck  over  the  fire 
;aaea  have  beeu  driven  off.  If'Stokei' 
nately  and  uses  the  coking  methoil. 
J  door  of  furnace  just  flrod  ahghtly  opf  ji 
admiisioD  of  plenty  of  air  foe  combnaUoti 
s),  for  a  few  minutea,  he  will  find  he  cau 
,  etoisaion  of  smote.  W.  E.  H. 

— Eleotrlo  Iilght.— If  the  d^amo  be 
-wonnd,  a  little  eparking  might  occur 
e  lamp  drcnil^inK  switched  on  :  if  sariea- 
I  sparking  sbould  occur.  Should  there  ho, 
ahowa  short-circuiting  somewhere.  Tim 
tof  position  of  the  conductors  ouarma- 
]  be  due  to  alack  winding  or  the  absenot 

wire.  When  a  dynamo  is  running  witli 
>n,  there  ia  an  immense  drag  on  the  wire 
SrsoD  the  unmture.  This  drag  ia  ttsuslly 
-que,  and  occurs  on  all  the  conductors  -<u 
twice  in  every  revotuticD,  in  mostcaaf^i. 
have  the  centrifugal  force,  when  running, 

throw  the  wire  out  from  armature,  "f 
th  the  two  forces  acting— one  tending  lu 
back  in  the  oppoaite  way  to  which  il  !- 
he  other  tending  tothrowwireoff-^unli  :- 
ed,  an  accident  is  bound  to  happen. 

H.  H.  Heajjwobth, 
— Self-poIlahiiiB'  BlaoklnK.— A  patent 
id  for  Nubian  in  1877  (No.  17aO).  ,  Tbe 
:— Rectified  or  methylated  spirit,  Igal. ; 
iiid,  Igat.  Miiandadd:  camphor,  IImIl  ; 
■pentme,  16os. ;  shellac,  SGoz. :  hen/iTic, 
itor-oil,  3io!. ;  boiled  linseed  nf!,  l(i./. 
igether.     The  mother  hquitl,  iMvijro.l  bj 

compoeeil  of  blue-blue  aniline,  ^U  Hdr.  : 
brown  aniline,   31'2dr, ;    rectiEed    s]>!nt, 


is  supremely  diffic 
0  miiture  (p.  21  i)  will  mane  tne  sani- 

.roed   U   used    in  Nubian  Blackinfr. 
u  by  D.  M.  Lodge  is  a  much  better 


nne,  but  still  furtber  off  genuine 
n  =m'^\i  solitary  one  of  all  its  i:  „ 
friuiid  In  the  article  "Muddled"  evidently  desired 
tc  imitate.  Would  it  not  be  more  satisfactory, 
iiistf  id  of  wasting  time,  money,  and  temper  on  these 
ancient.  Dot  to  aay  antediluvian  formuta,  lo  tnake 
the  geunina  Nubian  itself  from  a  formula  gaaranteed  ' 
correct.  This  is  one  of  my  unpublished  trade  recipe» 
cr  guaranteed  trade  secrete,  a  list  of  which  hs£ 
been  advertised  in  "Sale  Column"  every  week 
since  No.  1057,  and  which  list  is  sent  gratis  and. 
nntt  free  anywhere.  The  toUowins  is  a  reliable 
uU  for  a  waterproof  salf-poliscing  blacking. 


It  is,  o[  oc 


,  but  is  also  lee« 
Logwood  extract  2oz.,  bichromate  and 


vellow  pruasiate  of  potash  2  drams  each,  pov 
horoi   3oz.,   liquor   ammonice    Zoz.,  shellao 

water  I  gallon.     Dissolve  the  extract  in  the  \ ^ 

beating  nearly  to  the  boiling  point.  Dissolve  the 
borax  m  above,  then  add  Uie  lac,  and  lastly  the 
ammODJa.    Keep  at  a  gentle  heat,    stirring  with 

S'llss  urwooden  rod  till  the  lac  has  dissolved,  aad 
e  odour  of  Uie  ammonia  has  been  dissipatfld. 

P.  W.  SliSMY,  AnalyKoal  Chemist, 
i),  BUlson- street,  London. 

[727I19.]— Insomnia,— 4  have  complained  of  this 
for  aume  time,  and  Snd  taking  a  cap  of  dandelion 
QoSee  (obtainable  at  any  grocer)  the  last  thing  at 
night,  produces  excellent  results.  Be  careful  tc 
muke  it  according  to  directiQas,  as,  if  too  strong,  it 
will  hove  a  bitter  taste.  BoMBO. 

[  72  Ti>6.]— Morse  Key.— It  intended  tor  a  looal 


F/G  1 


LEn  it  should  ba  connected  as  in  Fig.  2  (ioclowd). 
tmostany  size  of  wire  will  da. 

NeweasMo-on-Tyne.  Ht,  WnfiOS. 

[Tl'Ti  18.]— Cement  for  Dry  Battery.— Pitch 
ith  a.  little  paralBu-wai  added  is  what  I  use,  and 

iLciwars  very  well.  Siebbbt  C.  Hakt. 

[7.'773.]— Watchmaking-.— Tbe  following  is  an 
:]>BJitious  method  of  patting  new  hole  to  "  cock  " 
T^  top  pivot,  when  the  old  hole  is  not  upright 


ith  biittom  pivot  bole,  and  if 


"  carefoil} 


size  qt  tbe  pivot  (top  pivot],  drill  through 
rot-hole  in  ''oock,"  and  with  a  "  broach," 


n  the  inside,  make  th 
li^liiiy  tapering,  so  as  to  insure  a  good  fit  with  the 
liiv  ijlug.  Kow  file  down  a  piece  ol  hard  brass 
wire,  tapering  to  the  same  degree  as  the  bole  in 
(,''  and,  after  pressing  the  wire  tightly  into 
.uie,  cut  it  aZ  nearly  close  to  the  "  cock," 
Lg  the  other  end  long  enough  to  bold  it  by  in 

I  ion-vice,  and,  after  filing  the  end  flat  and 
l"inii-.liingit,it  willbereadyfor  "  ceotring."  But  as 

iiiii'iiced,  it  must  not  be  "  centred"  ;  but  a  dot 
A  bo  made  a  little  out  of  thecantre.  How  much 
TijiLT  be  easily  ascertained  by  noticing  how  much 
'  I  dance"  was  oat  of  upright  before  beginning 
vv,-rrk.  Now  cornea  the  drilling  of  "  pivot  hole," , 
I'll  may  be  done  very  well  with  a  drill  made 
11  u  broken  "  pivot  broach,"  which  must  have  a 
■p  butcbisel.iJwiiod  end,  so  as  to  leave  bottom 
of  bole  qnite  Sat.    Tbe  drilling  may  be  done  in  the 


pii-viiie.    After  cleaning  out  the  hole  with  pag- 
......  1  (be  plug  m^  be  put  into  its  place  in  "  cock" 

\i^  iLii,  and  pressed  in  until  verge  has  sufficient  end- 
>'.  l!^".  Now,  most  likely  the  balance  will  be  "  out 
■  t  I L[. light"  ;  but  it  fliay  soon  be  made  "  upright" 
by  uiTiung  tbe  plug  a  little  way  round  by  the  end  of 
[■lu.;  [iTOJecting  through  top  of  "  oock."  The  verge 
:uiil  e^iiape-wheel  stand  in  right  positions  one  to(£e 
.iili,'r,  when  a  lino,  called  tbe  "line  of  centres,"  can 
)j>]  >lr:>  m  from  tbe  bottom  pivot-hole  of  the  verge 
1.1  tlie  "  follower  hole  " — back  pivot-hole  of  escape 
piuiou'-with  the"  dovetail  bole  " — back  pivot- hole 
of  nucape  pinion — on  the  same  line.  Tbe  "  dovetail 
slip  "  loay  be  moved  either  way  to  brin^the"  dove- 
tail bole  on  the  "  line  of  centres"  if  it  be  wrong. 
Ill  othar  words,  the  verge  must  stand  directly  oppo- 
site ttjii  "  dovetail  hole,  and  when  this  adjustment 
hnn  li'dn  made  the  escapement  will  be  right,  and 
Ihi! ''  'Irops  "  equal— that  is,  if  the  escapement  be 
currcot  in  other  particulars. 

COC^TTBT  HoBOLOaiBT. 

[72774.]— Blectrloal  Condactlvity  of  Oopper 

Wire. — If  the  conductivity  of  the  copper  wire  used 
in  coimeotioQ  with  telegraphic  purposea  be  increaaed, 
the  epsed  of  signalling  will  be  greater.  For  in- 
BtiiiiC",  if  the  conductivity  of  copper  wire  of  a  Cable 
lie  increased  without  altering  the  diameter  of  it  m> 
na  |j  J  keep  the  capacity  the  same,  the  speed  of  the 
»ibUi  irill  be  considerably  increased.  100  ia  taken 
as  ihi;  standard  for  pure  copper.  If  it  be  desired  to 
kudu-  the  percentage  of  conductivity  of  a  piece  of 
copper  wire,  cut  off  a  convenient  length,  and 
measure  and  weigh  it  carefully,  noting  the  tempera- 
ture. Sappoee  the  length  be,  aay,  40ft.  and  the 
weight  lOOp,  (that  is,  lOgr.  per  foot),  and  the 
reaietaace  of  this  sample  is  ascertained  to  be  '900w. 
by  means  of  Thompson's  slide  bridge,  or  other 
appikrutuB,  and  Snallj  the  temperatare — >ay,  68' 
[abr.—ootad.  Tables  are  prepared  giving  the 
resistaaca  of  a  foot-grun  of  pure  soft  copper  at 
variuu)  temperaturee  (Jenkin).  Ascertain  from  this 
table  the  remstance  of  a  foot-grain  of  pure  soft 
copper  at  GS'  Fahr.  Tbia  wfil  be  found  to  be 
'222,Siv.    Now,  the  reaiatance  per  foot  of  onr  sample 

will  b«  one-tenth  of  a  foot  grain,  and  the  ra-'-' 

of  -tUit.  will  ba  40  times  tiiat,  or— 


would  equal  the  reaistanoa  of  the  aampla  if  it  were 
pure  copper.  But,  aa  atated  previoualy,  i\a  reaist- 
aucQ  waa  osoertained  to  be  -9()0w. ;  therefore— 

■90O  .  891 :  :  100  :  99. 
Or  the  sample  would  be  99  per  cent,  pure  copper. 
Nevfcaatle.  J.  Eijjorr. 

[72776.]-aiotal    Wanted.— Platinnm   is   the 
□Illy  metal  which  would  fulfil  the  required  condi- 
tions ;  but  aa  the  market  value  of  that  commodity 
I othing  enormous  (and  still  rising),  I  do  not 
"   "       ■•  ■'       would  be  paid  b^  the 


know  whether  _  ,         ^ 

reault,  I  have  often  seen  iron  pans  coated  mside 
(querj-;  ia  this  a  bull  P)  with  some  kind  of  bnamel 
iwtiicli  withstands  the  action  of  adds ;  bat  it  does 
not  appear  to  expand  and  contract  at  tbe  same  rate 
OS  the  iron,  because  it  very  soon  cracks,  and  ulti- 
mately peels  off .  If  an  enamel  could  be  obtained 
that  waold  contract  at  the  aame  rate  as  tbe  iron,  I 
should  think  it  would  meet  the  case.    Aberttft. 

[72776.]  —  Metal  -Wftntod— SubaUtnte  ,ibr 
Lead  Staseta  In  Vitriol  Chambera. — I  qnite 
agree  with  tJie  replies  given  last  week  by  Ur. 
BottouB  and  "Jack  of  all  Trades,"  but  may  perhaps 
lie  ftUoirad  to  mentiaa  that  a  compositioo  has  been 
iliscovrred  lo  replace  the  lead  ahests  of  vitriol 
clinmbais  at  a  quarter  the  cost  of  tbe  latter,  with, 
of  coune,  the  additional  advaiitagB  of  entirely 
obviating  tbe  metallic  contamination  of  tbe  aoid. 
Miiioral- water  chemiats  loudly  complain  that  it  is  a 
mnttor  of  almost  impqsoibiUty  to  secure  amnples  of 
ci  till.'  <•!  tartaric  acid  free  from  lead,  o  winj;  to  the  pre- 
ficiice  of  the  latter  in  tbe  R^SO,  used  in  their  manufac- 
ture. Thecompositionreferred  to  entirely  resists  the 
of  tbe  highest  ooncentrated  acid,  ai 


'  only  0' 


t   Bhoiild 


_  _  ^  mQuicate  further  with  any 

r'L'iiK  interested  in  the  subject. 

F,  W.  Sumn.e.Y,  Analytical  Chemist. 
'i.  liillson- street,  London. 


[7.1778.]— Oaneer.—l  ha 
.11  111  ori^— that  is,  by  a  pern 

.Hoiitcd — that  a  cancer  of  tne  bluiuucu  was  cuzbu 
ij  cuting  raw  onions.  Whether  they  would  ba 
ir^ctititl  if  the  cancer  was  in  another  part  of  the 
po'lj-  would  have  to  be  proved.  I  do  nut  aee  that 
hen-  is  anything  improbable  in  it,  knowing  the 
ti[)iiu  and  powerful  juice  <jf  that  vegetable,  and 
Litiv  it  penetrates  the  wbnle  ayatem.  If  it  was 
iilTUid,  it  might  be  beneficial  to  try  poultices  of 
ln'TQ  chopped  up  fine,  aiid  constantly  n 
I-  -  -'-ingth  evatiorated,  as  well  as  taken 
.-.  .-..■ thtryini >—  — 


in  who  knew  the  person 


— nt  Iciu 


SlOBEB. 


[72778.]— Cancer.— It  gre-itly  depends  on  its 
luse,  position,  and  extent,  and  it  of  recent  origin 
r  of  long  ttanding  ;  also  the  age  and  couatitatioa. 


KNQLIBH  HXOHAHIO  AND  WOBLD  OT  SOIZNOE:  No.    1338 


&t., . 


'  pitient ;  liut  ii 


s  enential  b 


[oiDd  and  body  that  is  poHinblfl.  Some  of  tlie 
ing  boaks  would  be  aiefQl  to  conaolt — vu.,  -  <ja 
C^oerof  the  Month,  Tongue,  Sc,"  bj  Dr.  Jeaaott, 
of  tha  Cancer  Hoipital,  Brompton;  '•  CliuicalNolBs 
OnCancBT,"  by  Dr.  Snow  (of  ditto.)  ;  "  On  Cancer," 
by  Dr.  Putcell  (of  ditto) ;  "  Cancer  o( the  Ractum," 
^Dr.  Cripps:  "The  DiagnoBiB  and  Treatment  of 
unoer,"  by  Dr.  Collia ;  "CuicerDus  and  oUier 
Intn-Thoradc  Orovtbi,"  by  Sir  J.  Bennett,  M.D., 
I'.B.C.P.,  £o.  For  further  particulara  please  write 
to  kddreSB  given  in  adrertiument  column. 


[72780.]  — MaUBl  Harine  Boiler.— Boiler  ii 
too  mull  tor  a  charcoal  fucnsoe.  but  Kill  ateam  well 
vith  methylated  Bpiiits  or  pocofiiD  oil.  J.  A. 

[72790.]— BtootrolyaiB  oE  Water.— The  thao- 
Mtical  quantity  of  electricity  required  to  decompone 

_ J  r^  meaeured  by  the  quantity  of  sine 

the    generating    battery.    Siity'""" 


it  to  dec 


e  IS' 


ports  of  water  (ooneistiDg  of  two  port*  ol  hydrogen 
and  16  of  water).  Now,  a«  a  gallon  of  poie  water 
■weighi  lOlb.,  it  follows  that,  aa  IS  u  to  OS,  so  lOlb. 
of  water  {ur  one  gal.)  requires  361b.  oi  zinc  to 
deoompoee  it.  Thia  >calculatiou  i»  tlneoretical .  lu 
pmctioo,  you  would  require  the  eipanditurs  of  a 
much  lart^  quantity  of  zinc.  The  quantity  of 
said  reqnued  to  decompoae  the  due  cannot  be 
^van,  U  the  itreogth  of  ocidi  ia  not  uniform. 

[72792.]  —  ftulutiiB.  —  Singular  to  say,  iuit 
prsTioua  to  reading  this  qnery,  a  lady  bad  stated  to 
nje  that  ahefaad  to  avoid  talnngqoinine  owing  to  the 
oniionBeSeots  reiultdng  ;  amongst  otheTB^  it  caused 
a  laih  to  break  out.  1  should  say  that  it  ii  a  very 
luituuBl  experience'  Leo. 

[72797.]— H.P.  of  SiKh-Preasiire  Bnsiiie.- 
If  the  mean  or  average  force  of  the  steam  acting 
Dpon  thepiston  is  known  (either  by  the  indicator  or 
1^  calculation),  the  theoretical  H.P.  is  found  aa 
tallows :  Multiply  tlie  area  o{  the  piston  iu  square 
inches  by  the  mean  force  of  the  ateam  in  pounds 
per  square  inch,  or  by  the  velocity  of  the  piston  in 
laet  par  minute  ;  divide  tiie  product  by  33,000,  and 
the  quoUent  is  Iha  theoretic  H.P.  The  brake  H.P. 
will  lie  about  J  leaa.  If  working  eipaDBiVDly,  the 
tnniH  pressure  may  be  found  by  multiplying  the 
initial  pressure  by  a  coeSldent  answering  to  the 
out-off,  thus : — 
Steam  cut  oS  at  ^'tr 

Co-etacicot 0'a2  0v.  .__._. 

Steam  cut  off  at   i        t        J        1 

Co-elEcaent 0-68  il-Wl  094    1-00 

Steam  beine  taken  at  a  preasore  as  Indicated  hj  a 
gauge  fixed  on  valve  ohest.  MAaiEnnzao. 

[J2JB9.]— Telephone.— To  Mb.  F.  C.  Auflop.— 
I  thank  him  tor  refarring  me  ts  his  article  No.  1. 
Would  he  kindly  say  if  1  am  lif^t  in  having  on 
eadx  bobbin  about  IJoE.  No.  36  wire  silk  covered  i* 
I  thould  have  said  that  the  telephones  referred  to 
have  on  the  magnet  end  a  screw  for  fixing  a  magnet 
and  two  other  connecting  screws.    Are  side  ones  any 


[72H0S.]— Incandescent  Lamp  in  Uasla 
Lantern. —It  2S  c.p.  is  anScient  light  tor  you, 
there  ia  no  doubt  about  you  being  able  to  light  your 
magic  lantern  (optical  lantern).  Success  depends 
upon  the  amonnt  of  illumination  you  require.     Put 


e  worMng  a  40ft. 
disc,  a'little  special  advice  would  probably  be 
needed,  I  have  no  doubt  a  "  focus  tamp  "  (Swan's) 
would  be  the  more  exact  thing.  The  niament  is 
made  a  dose  wind  so  as  to  concentrate  Ibe  light.  I 
inclose  rough  sketch.  F.  G.  Wlr.tATT. 

[72S11.]— Bollw    auory,— 30    nominal    H.P. 
meaua,accordingtoWatt,  30c.ft.,  Dr30)(G-26  =  lS7'5 
gallons  of  water  evsporsted  per  hour,  or 
hours  IBTogala.    To  hft  lOOOgals.  laft.  repi 


1000  X 


X  45 


sef 


'^MTHft^T  TfAP. 


[72801.]— Water  Motor.— I,  for  one,  would  be 
interested  with  an  account  of  "Whoroo'a"  electric 
light  driven  by  water  motor.  In  particular,  would 
"  Whoroo  '■  please  state  the  height  of  fall,  and  if 
the  sines  he  has  already  given  of  motor,  pulley, 
supply-pipe,  and  jet  iu  reply  to  "  Rural "  are  the 
tame  as  those  in  his  own  installation  ?  Also,  is  the 
Thirlmere  motor  on  the  usnal  principle  of  a  drum 
with  cams  orcupa  round  the  circumference? 

BOBADIL. 

[72806.]— Water  Tubo  BoUens,— I  send  a 
rough  sectional  sketidi  of  a  part  of  a  Babcock  and 


Wiloaz  baOer,  which,  I  hope,  will  be  of  some 
isrvioe  to  "Volcanic  In  the  sketch,  a  is  one  of 
the  vertical  tiers  of  water  lutws.  which  are  expanded 
into  the  Ei'gzag  box  *  (called  the  "  header  ")-  The 
neck  e  joins  this  "  header"  to  the  main  shell  il 
above,  tiie  twii  necessary  jointa  being  gj^o  made  by 
an  expander.    There  ia  a  manhoio,  r,  oppo^tB  eveiy 


13'0O0 


13-04  H.P.,  aud   may   be 


a  the  shorter  time,  as  the  pump  would  be  larger, 
jid  work  more  ecoooiuically.  Assumiiig,  however, 
,  donkey  pump  capable,  say,  of  doing  the  work  in 
ive  hours,  the  ateam  consumed  would  tw  about 
!  cool  burnt  under  the  boiler  for  thia  purpose, 


tube. 


^O.L. 


equivalent  of  a  further  ]cwt.  abonld  be  added,  from 
which  you  can  easily  get  at  the  money  cost,  A 
geared  pump,  driven  by  the  engine,  would  do  the 
work  at  less  than  one-half  the  coat. 

[72816.]— Aiial7Bla.—AcDarding  to_  a  book   I 

opium  containa  10  per  cent,  of  morpihino,  and  it  a 
neutral  solution  of  ferric  chloride  ia  added  to  a 
solution  coritaining  the  drug,  it  turns  blue.  Nitric 
acid  will  turn  it  yellow,  and  a  mixture  of  nitric  and 
sulphuric  adds  gives  a  blue  coloration.  You  bod 
tetter,  flist  of  all,  buy  a  small  quantity  of  the 
drug:  dissolve  it  in  a  glass  of  beer,  and  then  add 
the  abore  reageutn,  using  a  fresh  lot  of  beer  for 
each  trial-  Note  the  result  and  the  intensity  of  the 
coloration ;  afterwards  odd  the  reagents  to  the  sus- 
pected liquids,  and  if  similar  results  are  otataiued 
Elace  the  reuiainder  of  the  suspected  liquid  in  a 
ottle,  oork  up  tightly,  and  take  to  an  anolytt. 

Aavo-nrr 

[T2819.]— Nitrate  of  Potoah- 1  believe  is 
refined  by  melting  the  nitre  with  sulphur. 

JiCX  01"  in  TltAHES. 

L  72822.] —B  ley ole  Power.- The  tension  on  tlie 
rope  ia  less  than  that  on  the  driving-chain.  The 
tendon  of  the  chain  to  the  tension  of  the  rope  is  as 
the  diameter  of  the  driving-wheel  to  the  diameter  of 
cbnin-wheel  thereof.  Sa^',  in  a  safety  bicyde,  the 
driving-wheel  being  30m.,  and  the  chain-wheel 
thereof  or  pinion  liemg  Sin.  diameter  (pitch  drolo), 
then  the  tension  on  the  chain  is  ten  tunes  that  on 
the  rope.  The  work  done  ia  the  same  in  each  case 
—friction  neglected.  But,  oonsideriug  the  friction 
of  the  moving  parts  when  driven,  it  requires 
greater  power  to  drive  the  machine  up  a  hill  than 
to  pull  it  up  with  a  rope. 

B..  J.  liBauiu^T,  Mechanical  Engineer. 

7,  St.  Ann-street,  Manchester. 

172822.]- Bloyole  Power.— The  man  riding  up- 
hill has  the  hardest  work,  for,  supposing  him  to  be 
mounted  on  a  60in.  machine  with  a  lOin.  crank,  he 
must,  to  balance  the  weight  at  the  end  of  bis  30tn. 
spoke,  apply  three  times  the  weight  at  the  end  of 
big  iOiu.  crank.    Thia  givas  him  on  the  level  three 


•ji  B  pedestrian's  one;  but  when  a  hOl  i« 
itered  his  work  is  increased,  pecfaapt,  foBr- 
told,  forring  him  to  decrease  his  speed  to  Oat  al 
the  podestriao,  and  even  then  demanding  a  pw»- 
— -  —  '■^-  -— -»-  -fipn  in  exoeaa  of  his  ew» 
dismonnt  and  ajceai 
_  jf  the  power  lie  ha*  ben 
cranks,  and  loave  Heraileas 
glory  to°cydista  in  their  novitiate.  W.  J.  Q. 

[72823.]  —  Bleotrto    LlKhtinr-  —  Say   ym 
plates  were  Itt,  square — two  plate!  in  onecM];yBa 
luld  have  a  capadty  of  about  120ampcm-lun 
ike  days  to  charge   from  a  lau-ea 


0  charge  from  a  two-ei 
isen.  When  coupled  for  intensity  Toawoob 
a  6  ampOros  at  40  volts,  which  wonld  maiollfa 

4a-volt  lamp  tor  about  seven  honia.    To  ^id 

such  a  plant  you  would  require  pltnty  of  patieoca. 

[72823. 1  —  Blectrlo  J.lglMjag  :  Aconxanla- 
ira.— "Plantu"  is  quite  right  in  Ilia  atitHTwl; 
is  perfectly  passible  to  charge  20  cells  oouriad  tf 
I  parallel  by  the  current  set  up  by  two  BoiMi 
_j11b,  since  the  E.M.F.  of  two  Bunsen  cdlaliafaarf 
3-6  volt;  while  2-5  volt  is  all  that  ii  aJbmihMj 
necessary  to  enable  the  current  to  set  im  tba  daeoa 
position  in  a  single  accumulator  cell  {(""  """'  *" 
what  the  20  cells  coupled  in  paialld 
amountto).  But,  and  this  is  a  very  laig«  .  . 
supposing  you  could  charge  one  of  jonr  eilla  rf 
accumulator  sufHdently  to  give  six  ampfaahmB 
r  means  of  your  two  Uunsen  cells  in  ■STM  hota, 
would  take  HObourslochorgethoaOoaUatotta 
Lme  point  since  the  ca^cil^  ivould  be  insOMti 
twenty.fold.  Since  noBonsen  cell  will  ran  lot 
more  than  10  bours  at  a  stretch,  you  wOl  see  Qist 
either  the  cells  must  bo  recharged  seveD  ticua,  or 
lat  14  cells  must  be  used;  and  sinoe  Uis  aacs- 
lulator  wastes  at  least  half  the  energy  pat  into  1, 
it  toUowa  that  it  would  be  cheaper  to  employ  As 
14  cells  direct  tor  lighting  without  tho  '-■——"— 


L   TlrtalOr 


or  lighting  without  tha  mtatirnkm 
lators.  Tbe  duration  of  Ughtva 
T  on  thesiEe  of  the  plataaaalb 


of  the  a 

depend  entirely 

length   of  time  of  charging.       

described  in  my  book,   "Electrical 

the  coiled  platM. 


[72S 24.]— Dynamo   (Hancheatar  Typ«)  »» 
lectrlQ  Lighting.— To  Mb.  BoTToni  oi  Xfc 


jnve  110  volte,  should  be  wound  wiHi  Hlb.  of 
^o.  14  d.c.c.  if  of  the  ting  pattern  ;  or  with  71b.  d 
No.  14  d.o.o.  if  of  the  drum  pattern.  This  wonH 
"■     "  .  If  you  wound  the  m    '' 

jout  901b.  ol  N 

_  jt''the  same  wire  it  a  drum  ai 
selected.  It  would  take  nearly  aiHJ".  t 
dynamo,  it  properly  constructed.        S.  1 

[72320.]- New  House.- Beware  of  new  &««% 
.Bl  have  some  frleads  vary  near  iround  up  ttuoa* 
;oing  into  a  new  house.  Open  all  wiodowi,  ail 
ight  some  good  coke  fires  all  over  it.    Doot  | 

uto  it  until  it  is  well  sired. 

JscE  OP  All  Tiucs. 

[72827.]— Bichromate  Bolntiona.- N\  ti.'; 
I  no  cheap  method  by  which  these  can  ^<  : 
verted  into  bichromate  of  potash,  and  ii  i-  :■  -- 
npting  to  renovate  them.  But  if  att  a.-ii't 
tallise,  the  crystals  of  chrome  alum  wiuJi  i^ 
saleable,  and  valuable  tor  the  Mtajh  aa 
mium  they  contain.  B.  BonOK 


horsea'ara.       Tbiswill    cure    his    fits,  uid^iA 
grown,  ha  will  drive  awi^  all  others  ol  h' 
and  be  ^e  beat  of  moueera,  ai  '     ~  '  *~~ 

,,     !8.]— Oat  with  PiU. 
which,  when  about  tbe  same  age  ma 
very  had,  which  came  on  in  sleep,    i 
cause  of  tiie  fits  was  eating  raw  pluck  or  m 
started  to  have  ike  ilts  when  he  was  tbna :. 
he  was  aliout  seven  months  when  he  had 
which  was  very  bad.     We  gave 
castor-oil,  and  since  then  we  ha' 
meat  and  given  it  in  small  piacea. 
teen  months,  aud  a  tnautitul  cat. 

[72S30.]— Eleotrloal.— A  No.  3  "  Jones' 
dieater  typo  may  he  either  a  "lighter,"  in*, 
case  it  would  give  about  10  amp«rea,  or  * 
"plater,"  giving  about  120  amperes  at  ax  K 
I  presume  yours  is  tbe  former.  In  this  ttm  I 
ahuut-wound  with  rather  fine  wire,  and  aa  thslB 
ance  of  the  shunt  drcnit  is  rather  high,  yoatril 
get  any  indication  of  current  if  ^u  oouplad  V 
dynatao  to  an  ammeter,  presenting  probably  al 

sumdent 
magnets 


intinB  probaU^  a) 
:e  unless  a  eooiuS' 


,._^     0  a  oh 

rrent    is    not  driven  wund  ths  I 
,   _   magnetise   tham ;    henoe  litOs  ot-j 
is  produced.    But  I  think  you  will  iBlr^ 


1 


KWqiJBg  MBOHANIO  AND  VOBLD  OJ  BOIBNaB;    Ho.  1»38. 


tradaoe  mffldent  reeistuiM  in  dicuit, 
ha  dupe  of  a  nnmber  of  wxnunolJitarMUs 
~  insartiDB  &  fetr  faat  of  No.  3D 
it  ft  deoidsd  indioatioD  imjoaz 
S.  Bomun. 


joa  will  gat  a 


— Amarican  Orpui.— In  If  o.  047,  Har 
■  Organ  "  will  find  the  noDnd  edittoa  ol 
kl  initraotlonl  I  gave  in  Vol.  XZYI.  toi 
dlowa  of  American  Organ).  The  ordinarj 
n  reed*  «an  ba  naed  on  AmeiicAii  organi, 
anj  good  porpoae.  Why  aujone  iliaald 
■e  mch  reedi  pozztea  ma.  OaaAHoa. 
I— Ohromlo  Aold.— The  crimaon-neadle 
tlu  tnu  chromio  add.  I  do  not  know 
^er  ia :  perhape  bichronute  ot  patuh. 
Asw)C.N.S.S. 
— Ohromlo  Aoid.— One  nmpla  a  purer 
otbar,  and  oonaequeatly  more  eipenalTS ; 
B  oaij  difference.  The  acid  owd  to  be 
.  in  thii  paper  at  about  Td.  per  pound  for 
irpoaea.  Sk. 


e  CTyitalllMd  lonn.  Thia  latter,  b^ng 
r  pore,  ii  very  macb  mora  eipeniiTei 
Mery  purpOMa  the  former  il  both  bettor 
ym.    It  can  be  boaght  at  abont  9d.  per 

S.  BorroMS. 
I— Oablo  OoittentB.— Cubic  oontanta  o 
ia  area  of  end  multiplied  by  depth, 
of  yoor  ihatt  opening  -  ir  x  Wu.ft. 

, z&t'^-"- 

CuUc'couteii'ti'="=y  X  90  x  300 
-  M857to.ft. 

AS90C.N.S.3. 
I— Onbfo    Contenta.— The   ahaft  men 
ibrioaaly  a  Qylinder,  the  depth  ot  which  ia 
d  the  diameter  ot  each  end  90ft.    Now,  t£i 
cubic  contenta  of  a   cylinder,  it  {>  only 

to  multiply  the  area  ot  the  end  by  tfa!e 
Htpendicular  height.  The  diameter  ot  the 
an  ;  therefore,  to  Snd  the  area  of  the  end 
'  90ft.  •  8,10<^q.(t.,  and,  according  to  the 
leaanration  of  Circlea.  multiply  tUi  by 
hieh  proceas  will  ba  (onnd  to  gire 
it.,  which  ia  the  area  ot  each  and  ol  the 
1  abaft.  Multiplying  this  again  by  300, 
ar  of  teat  in  the  depth  of  the  ihatt  we 
08,S22c.ft.  aa  the  required  content. 

ATrrOLTCtifl* 
[— Oabio  Contenta.— "  P.  H. 'a"  query 
}  cubic  contenle  at  a  ahaft  90ft.  in  dia- 
I  300(t.  deep  is  propounded  ai  followa  :— 


and  the  aaperflcia]  area.  To  find  the 
ence,  multiply  the  diameter  (90)  by  3'1416. 
one  thii,  the  mm  may  be  atatsd  tho*  :— 
30  .  282-7-10  =  drcumfarence— 

X  —  =lil-6ti  X  4li  ^  Ddol'74. 

TlT«d  at  the  area,  multiply  it  by  the  height 
lOIt.,  thuj  6361-71  X  300  >l,908,S22o.ft. 
ad  content). 

•  B.  Bboou. 

I— Salf-excltlnr  Toaa  Machine.— The 
arge  ia  set  up  by  the  atreaping  of  the 
dcmg  the  glaaa  aad  the  bonea.  If  you 
[et  a  dear  idea  of  the  actioa  of  theee  and 
nachinea,  read  Qiay'i  "  InBuenoe  Ma- 
IThittaker  and  Co.  S.  BoTTons. 

I-Noith-Baatem.— N.E.B.  No.  779, 
1  Worka,  1887  :— Lowpreaaare  cylinder, 
meter  by  21in.  atroke  ;  high  -  preaaora 
Igin.  diameter  by  24in.  atroke:  coupled 
ift.  SJin.  diameter  on  tread.  No.  1403, 
nWoito,  1886^— Cylinden.lSin.  diameter 

■troka;    ooapted  wheela,  7ft  diameter. 

20aagiueaof  thia  type;  tea  were  built  at 
n  and  ten  at  Oatsahesd  worka  in  1885, 
leaigna  of  Hi.  Tennaut,  which  are  prac- 
laamaaaMr.  Fletcher's,  hia  predecaaior. 
aiog  levera  on  theae  enginea  are  worthy  of 
ing  eet  nnitenally  high,  the  handle  ooming 


]— Djnftmo.^-How  can  anyone  ieU  you 
IT  enfl^  eon  do  when  you  do  not  aay 
trard  of  the  pialon  rod  per  minute  ia  f 

for  obtaining  the  H.P.  ta  aa  followa  :— 
the  area  of  pitton  in  inchea  by  the  travel 
rod  In  taat  per  minute,  aad  the  ruult  by 
MRire  per  inch.  Divide  the  result  by 
Ifhmi  yon  have  jierformed  thia  operation 

reckon  that  with  a  well-made  dynamo 
dd   get   about    200c.p.   in   incandMcent 

each  H.P.  your  engine  gives. 

S.  BOTTONB. 

r  Olook-Oue.— What  haa  it 


to  IBOft  par  minate.  Henoe  180  :  s  aa  33,000 
:  1HJ>.,  oc  180,33,000(183-3,  or  ,hrd  of  ahorN< 
powm  nearij.    Of  ooorae,  thii  ii  a  Terynngfa  way. 


bean  drtaaed  with  r  If  oil,  waah  it  or  rabltweU 
with  an  old,  well-damad  woratad  itookiDg  loot  and 
aome  turpa,  or  with  a  bmih  and  attong  aoda,  or 
peul-BiA  Md  hot  water  and  a  fibre  hniah. 

JioK  or  All  Tuxxa. 
[T3S41.]— ■Watch-Jobblni.- The  itaS  ia  hdd 
in  a  aplit-ohack  if  yon  have  a  lathe  ;  if  not,  a  aorew- 
letrufe  il  Bxed  On  the  staff,  and  th*  bade  c«ntre  in 
the  turca  uiad  ahoold  have  a  hole  drilled  down  it  to 
taJcekthe  pivot  eaalj,  ao  that  all  proaanre  from 
woikiujt  at  the  other  end  may  bo  borne  bj  the 
Bhouldur  only.    Don't  take  the  balanoe  off. 

[7'2SiZ.]— Anolent  Artthinatla.  —The  early 
Greeks  were  largely  indebted  to  the  Phcsniciana  for 
Ibeir  knowledge  ol  praetioal  arithmetio.  Ai  moat 
nations  appear  to  have  done  at  aome  period  in  their 
hiatory,  they  adopted  the  plan  of  indicating 
numben  by  the  digita  ot  one  or  both  hand*;  thS 
euabkdthem  to  count  nptotO.  Proceeding  farther, 
they  inveatod  a  way  of  representing  uumbera  by 
^oups  of  pebblea,  and  this  again  led  to  the  oan- 
BtrucCiun  at  the  "  Abacua,"  a  device  frequently 
resorteil  to  at  the  present  day  to  teach  simple 
notatiiiii.  For  repreeentation  in  writiog.  a  number 
waa  usually  indicatsd  by  the  reqniaita  number  of 
stroke),  and,  for  greater  brevity,  apadal  aigna  were 
introduMd  tor  i,  IDO,  &c.  These  pomta  are 
illustriiled  in  the  Roman  onmerala.  In  the  third 
century  (b.O.)  the  Qreeka  abandoned  their  ayatem, 
and  adopted  the  Alexandrian,  in  which  uumbera 
were  represented  by  the  letten  of  the  alphabet,  the 
firat  nlue  letten  standing  (or  1  to  9,  the  asoond  nine 

leiterslor  10b>90,  andao  on.    Thii  ayatem,  from       r-™™!    t    ....lavr   -n.   i.t-  w     hi 

ita  clumsiness,  presented  mudkprogrem  being  made   .   "?**?;l~^- '"*,*''^- J*"^.;J'*"^;r;^?;.'" 
in  Greek  arithifetic,  and  aU  raulte  wen  obtained   »  °"'  °'.»?  "P"  <^  *?  No*-..™  and  132  (it  ii  a 
by  soma  concrete  method,  multiplication  and  divi- 
aioQ  being  worked  by  repeated  additions  and  sub. 


[7284S.]— Bararatnr  Bleotrio  Kotor.- Un< 
couple  wfi«a  from  the  bmih  holden  and  coupl*  np 
to  oppodte  one*.    It  takia  abont  1E.H  J*,  to  drin. 

Edinbnrgh.  B.SO. 

[72848.]— Old  OIo<ih:.~-It"Tinlom"  aendi  hla 
addrssa  to  "  J.  S."  in  Addreea  Colnmn,  he  will  get 
the  infonnation  he  reqnirei.  J.  S. 

[7284S.l-'01d    Clock.  — A   braaa   bob,   pear- 
ahaped,  about  t^oz.,  having  hole  through  the  ee 
..    _.L_..-.      ..        ,   ,_  a^  .v_  jj^^^  ^ V.-. 

[72850.1- Silk.— Perhapa  yon  refer  to  the  nas  of 
eondenaed  lulpharoua  anhydride  instead  of  oon- 
denaed  air  for  refrigerating  machines.  Waa  tha 
milkeoolsdby  cold  wine  inrtead  of  acolddiamber? 

You  ahcold  give  detaila  if  you  want  an  eiplanatlan. 
Life  is  too  short  to  be  spent  in  guessing  what 
querista  mean.  Sk. 

[72831.]— Orran.— One  reason  why  32tt.  tona 
reada  are  rardy  seen  ia,  because  they  take  ao  muoh 
wind  to  blow;  in  (act,  practically  reqniie a prCKurB 
bellows.  Surely  the  large  scale  pedal  reeds  o(  16ft. 
are  big  enonsh.  Is  the  querist  sore  that  Qia  organ 
ha  refers  to  has  a  pedal  note  of  32ft.  F—becaaaB  a  is 
an  easy  matter  to  have  the  "  32tt.  tone  '*  in  the 
treble  halt  On  the  man  pals.  However,  the  Americans 
will  make  anything  required,  if  ordered,  and  at  theil 


The  earhast   known   work  whioh 

decimal  system 
OT  miinoration,  ia  that  of  a  Hindoo  matheaufidati, 
iUaaktiea,  and  thia  waa  in  use  in  India  during  the 
7th  ctiitury.  Tho  Araba,  having  oonaiderable 
com  Till- tdaJ  interoourse  with  India,  obtained  a  great 
part  of  their  mathematical  knowledge  from  thia 
wurce.  The  works  of  the  Arabian  mathematicians 
became  known  to  the  Moonof  Spain,  who  jealously 
guarded  their  ncret  in  thdrnniveriitisB,  and  it  waa 
not  till  the  12th  centnry  that  copiea  ot  these  books 
ware  obtained  in  Western  Europe.  The  first  copy 
is  said  to  have  been  obtained  by  an  English  monk, 
who,  disguised,  obtained  entrance  to  the  university 
at  Cordova.  Dubita. 

[TJUl).]- Blectrlcaianery— Voltmeter.- To 
Mr.  BoTTOSts.— I  have  reoantly  given  m  the  pages 
uf  thii  paper  (ull  and  detailed  descriptions,  with 
itliisIr:itions,  of  the  mode  of  constructing  voltmeters 
to  rp:id  from  20  up  to  60  volta.  U  you  will  kindly 
turn  to  p,  317,  VcA.  LI.  o(  the  "  B.  M."  for  June  6, 
reiiLy  '[482,  and  again  to  p.  160  of  the  present 
volume,  Oct.  10,  you  will  find  alt  you  require.  I 
ueed  only  add  that,  by  winding  the  coils  with  No.  12 
eoppt^r  win  (one  cou  only)  instead  of  (he  fine 
German-sUver  wire,  the  mstrument  beoomsa  an 
DjnmetcT.  It  mnat,  at  couna,  ba  graded,  dthar  by 
CO  mpariaim  with  another  ammeter,  or  by  tha  methoa 
described  bv  rqe  in  my  "Electrical  Inatrumants," 
which  you  have  already  perused.       S.  BoTroBE. 

[7^Sll.l— Voltmeter.- If  you  make  an  inatru- 
raeut  piedsely  on  the  lines  described  and  figured  in 
my  reply  (72440,  Oct  10,  p.  150),  with  tha  excep- 
tion thatuia  solenoid,  initeadol  Mongwonnd  with 
N'a.  40  German  Blvar,  ahould  be  woond  with  SOfL 
uf  No.  36.ailk-covered  copper,  yon  trill  have  a  vet; 
huidy  and  tmatworthy  volbmetar.  In  ordar  to  get 
the  grading  to  volts,  nae  10  Daniell  ceDs  in  good 
order  (10  strips  of  copper  in  10  Uabig*!  extract  of 
meat  pots,  in  irtiich  10  (obaooo-pipe  bowls,  with 
the  bottom  holes  plugged  with  wax,  stand,  little 
strips  of  zinc  in  tha  pipa-bowls,  will  do  very  well). 
Each  Daniell  will  give  a  defiection  of  the  pointer 
»1ubI  Ui  1  volt.  Ofcourae,  as  you  add  Daniellson, 
yuu  must  couple  up  in  series.  3.  BoTTONB. 

[72^17.]— Fnmaoa  for  Scrap  Braaa.- Ton 
want  a  reverberatiDg  fumaoe  with  a  well;  ooat  I 

where   you   will   find   man  aoquaintad  with  this 
class  of  work.    Advertlie. 

JoOX  <a   *r-r.  TbUIBS. 


juplsd,  aix- wheeled  saddle  tank  engine,  by 
Bner,  Peaoock,  and  Co.,  1380,  and  used  in  the 
N.E.  goods  yard); -but  133  ia.  Hr.  Adams,  in 
1886,  rebuilt  several  of  the  "  Fireball "  daaa.  Can 
"Locomotive"!  give  any  particiilaTS  of  tha 
Beattie's  patent  tank  engme  that  Mr.  Adams  re- 
built last  year,  and  now  is  working  between  Watar- 
loo  and  Biohmond  (Kew)  vift  Kensington. 

NOBTH-W- 

[72852.J— L.  and  B.W.  Tank  Laooa.- No.  131 
ia  a  saddle  tank,  built  by  Beyer  Feaooofc,  in  Maj, 
1882-aU  wheela  4(t.2in.;  No.  133  is  a  bogietanL 
I  give  the  eomplete  list  o(  South-Weatem  bof^ 
tanks,  so  tar  as  I  have  been  able  to  make  it.  It 
"lioaojootin"  and  "North-Waetam"  will  kindly 


Fint,  ^ere  is  the  318  olau,  with  brass  domea,  bnilt 
by  Beyer  Peuiock,  IS7S.  'Diera  are  six  ot  them, 
Nos.  318  to  321,  Jon. ;  322,  323,  Feb.  Than  Ihara 
are  twdve  from  Beyer  Peaoock,  1879,  as  followa ; 
46,  May;  123,  124,  June;  130,  13'2,  133,  374  to  376, 
July;  377  to  379,  August.  There  are  twdve  mora 
(romBeyer  Peacock,  1SS2,  Nos.  415  to  426.  Then 
are  eighteen  from  Robert  Stephenson  and  Co.,  1883, 
NoaTTfi,  47  to  67,  and  427  to  432.  So  far,  so  good. 
Now,  I  find  ten  only  of  Stephenaon's  in  1SS6,  Nc«. 
68  to  60,  82,  104.  106,  lOf,  125,  126,  129.  Then 
thei«  are  eleven  Nailsona,  1836,  Nos.  479  to  489,  and 
sixteen  Dilbs.  1886,  Nos.  490  to  496,  and  516  to  626. 
Than  I  find  Noa.  169,  170,  171,  173  bom  Diibs  In 
18B4.  Will  "  Locomotive  "  tdl  me,  if  possible,  th« 
particulara  of  Noa.  467,  468,  469,  and  m  ;  also  the 
numbers  of  the  527  dajas  of  "  front  ooupled  "  f  As 
regards  Fireball,  &c,  I  believe  soma  have  been 
Inokra  np,  and  some  rebuilt  with  a  modsn  hean 
bcito-the  Pj'thon,  No.  100,  which  waa  Hr.  BMtti/i 
tavonrite  engmo.  ha*  basai  treated  lo.    I  tan  as- 

appean  that'th^  wna  originally  built  with  only 
eigbt  wheels,  and  that  the  Urge  coal-bonkers  and 
small  bailing  wheels  ware  added  attenrorda.  This 
e^tlains  the  fact  of  their  having  such  long  aide 
tanks.  C.  F.  DsNOT  MjMHiLt.. 

[72853.]— Cloak.— Altering  balanoe  vroold  not 
make  so  much  difference  oa  ii  required;  should 
think  the  looking  is  bad,  or  the  'scape-wlied  and 
pallets  are  sUghtlj  shallow.  The  fault  nught  not 
be  aaaly  noticed,  aa  when  folly  wound  (ha  action 
may  ba  so  qniek  that  tha  lever  would  be  eotried 
orar  before  the  tooth  of  whod  has  time  to  drop. 

[72856.]- WatchmaUDB.— For   a   fonr-legged 

_  _  _  ™  gravity  eacapemenl  regulator,  with  seooada  pvoda- 
[72S1*.]  — BaTarain*  Blectrio  Kotor.— To  Gun  and  great  whed  turning  m  twdve  hours,  the 
,uBa  a  motor  to  revarsa  tha  direction  o(  its  motion, ■- "-  — ■-— ' ■  t..  ■..,   .,-  n~  __i  nn 


ia  revarsa  the  di 

to  carry  th. ... 

othsr  words,  to  cause  the  left, 
hand  brush  to  toodi  On  the  right-hand  dda  of  tha 
commutator,  and  vice  van&.  Tliis  can  easily  be 
il>i]<i  by  mounting  the  brash-holdera  on  a  movable 
rcckur^  aa  deacribed  and  figured  in  my  book, 
"  r: I m-lro- Motors,"  p.  90  il  isg.  To  measure 
rriujihiy  tha  power  of  your  motor,  attach  a  pound 
weight  lo  the  srundle  by  means  of  a  long  ptsoe  of 
flue  twine,  and  then  note  the  time  it  tahea  to  pull  the 
weight  of  lib.  through  3ft.  Since  IH.P.  would  pull 
the  weight  thronrii  33,000(t.  in  one  minute,  a  simple 
rul« -of -three  will  enabls  you  to  calooiata  the  horse- 


it  be  144,  96,  90.  and  90, 


uamosra  of  tha  wueeia  moat  ov  itt,  vo,  tni,  sua  9U, 
with  pinions  of  12 ;  and  120,  SO,  75,  and  76  with 
pinions  ol  10.  Jf  "Jaw"  can  get  engine-oat 
piuiona,  pinions  o(  10  will  do  very  wdl ;  but  if 
na  has  to  make  hia  pinions  from  wire,  pinions 
of  13  should  be  used.  Higher  numben  are  bath 
inoonveniaat  and  unaeoesaary.  O-.  T.  C. 

[72S56.]  —  Olook  Train  for  Foiir-I>aKvad 
OraTt^  Baoapement.— Qreat  wheel  144,  pinion 
12,  osntre  whed  96,  pinion  12,   third  whed  TS, 


viae  wneei  tro,   pmiun    __. 

a  10,  (oortb  wheel  76,  pinion  10 
•.  'Seape-whed  turning  on 
a  fourth  whed  will  turn  onoe  in 


1*^^ 
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tli«  centre,  uie  pinion  of  10  on  centre  ubor,  into  I 
vlieelol6ti;  and  pinloa  of  M  intq  wheel  of  IS  ;  if  the  | 
wheel  uid  the  wheels  and  piniona  in  motion  work  to 
20  cli&in.  pitch,  in  going  part  are  cut  to  38  diam.  j 
piti±,  itwillplacetbacentreE'Dtths  IZ-honrdial  and  , 
■econda  dial  2  Ain.  from  centre  of  hour  drde,  which 
giiea  a  good  I2iD.  dial.  Lantern  piniona  ihonld  he 
used  in  going  part,  made  from  No.  GO  tteel  wire  ; 

CUtpiniona    JQ     ***'■     — '^•''^"     i^r-rlr  T    «Tn    >f  nnounf 


II  he  glad  to  give  them. 

[72S5S.]—Horaa.— Your  horse  having  oontiwited 
thii  h&hit,  it  will  be  aemewhat  diffimilt  to  oura  him 
of  it.  A  remedj  may  be  found  in  the  manner 
to  which  it  ia  shod.  Have  the  front  Bhoes 
mids  heavf  at  the  toe  and  light  at  Che  heel.  Have 
a  thick  clip  drawn,  which  ihould  not  be  let  into 
the  hoof  but  OD  the  outside.  Tbia  will  have  the 
eSect  of  throwing  the  shoe  well  forward,  the 
reason  (or  which  ia  this  :  when  trotting,  the  hotw 
flndi  an  inconvenience  arising  (mm  the  shoe  being 
>et  forward,  and  unconsoiaualy  tries  to  throw  off 
the  weight  by  throwing  out  its  feet.  In  addition 
to  being  a  preventive  agaiDat  atumbling,  it  givea 
the  horse  a  pretty  action,  known  as  a  "Ugh 
stepper,"  and  it  is  a  well-known  tact  that  a  bone 
with  a  high  aotioD  seldom  (alia.  I  have  seen 
some  horses,  especially 
tuled  clip  on  vrhich  a  *! 
a  set- screw.  These 
6az.  Keep  its  bead 
bearing-rein.  I  know  of  oo  remedy  to  make 
bijr  grow  where  a  cut  has  been,  but  a  good  plan 
is  to  cat  the  hair  oS  short  about  half  an  inch  above 
the  scar,  and  dreaa  this  part  every  moaning  with 
paraffin,  rubbed  on  witH  the  band  with  a  down- 
ward motion.  This  will  cause  the  hair  above  the 
out  to  gn>w  longer,  and  the  action  of-  rubbing  it 
downward  will  cause  it  to  cover  the  scar.  A. 
practical  mau  will,  however,  soon  discover  it  by 
pBesiDg  his  hand  over  the  place.  B.  DbODss. 

[7285D.]  —  Sauted  Srawlnr- Board.  —  Try 
wattiiig  U  with  some  hot  weak  glue  wa^. 

Jace  or  Att,  Tkadbs. 

[72869.]— Dented  Drawing -Board.— Dampin 
the  "ruts"  with  water  and  a  camel-hair  bmsh  wi 
do  a  little  towards  filling  them  up  ;  then  get  your 
board  planed  down  to  level. 

Plymouth.  B.So. 

[72869.1— Dented  DrawiDK-Bokrd.—Puta  wet 

towel,  folded,  on  th     '      '    '         ' 

keep  it  wet  for  '21 ,._ 

of  the  wood  be  not  broken]  cause  Uie  dents  to  swell 
to  their  origiaal  place.  This  wrinkle  i*  i;ood  for  a 
dioing-table,  osl  have  found.  F.  Obll. 

[728^.  ]  — Dra  win  r-Board. —Has  it  not  occurred 


to  you  that  you  might  get  a  carpenter 

Jhme  over  the  board — auppoaing  you  can  spare  th 
2nd  of  an  inch  off  its  surface  ?    It  was  oertaiuly 
._    . ..  __    inprotected  board  to  tb 


e  thing  to   trust 
moft^  of  tne  railway 

[72959.]— Dented  DrawinK-Board.— The  beet 
and  surest  way  of  getting  rid  ot  the  ruts  will  be  to 

51aue  the  board  until  quite  level  and  Bniaoth. 
.fterwarda,  if  oeceiHary,  rub  with  fine  glass-p^)er. 
Before  uaing  the  paper,  nuke  sure  the  ruts  ars 
quite  gone  by  planing. 

9S,  Plough-ruad,  S.W.  A.  B.  T. 

[72860.]  —  DapoaitInK  Ooppar  on  Braaa 
Caatinga. — Get  a  21b.  plum-jar,  a  porous  cell 
6in.  by  2in.,  aud  a  zinc  rod,  with  terminal  wire, 
each  SB  is  used  in  the  ordinary  Leclanchi!  calie. 
Amalgamate  this  rod  with  a  little  mercury,  place  it 
in  the  porous  cell,  and  place  the  poronk  cell  in  the 
jam-jar.  Now  make  a  saturated  aolution  of  blue 
vittiol  in  water,  with  a  few  drops  ot  oil  of  vitriol '" 
it.  Also  make  up  a  dilute  acid,  by  mixing  loi. 
oil  of  vitriol  with  one  pint  of  water.  Fill  up  t 
porous  pot  with  thie  acid,  aud  nearly  fill  the  jan 
jar  with  the  blue-stone  solution.  Having  thoroughly 
cleaned  the  brass  coatings,  by  dipping  them  in 
dilute  nitric  acid,  attach  them  to  the  wire  leading 
Irom  the  ziuc,  and  let  them  dip  into  the  blue-atone 
■olntion.  Keep  up  the  atrength  of  this  latter  solu- 
tion by  letting  a  httle  muilin  bog  full  of  blue-atone 
erygtals  bang  over  the  side  of  the  jar  into  the  solu- 
tion, the  artiolas  will  ba  well  coated  in  a  few 
minutes.     Wash  well  and  dry  quickly. 

S.  BorroxB. 

[7I!860.]— Depoaitlne  Copper  oa  Braaa— 
Get  three  Daniell  calls  (size  to  depend  on  numbei 
of  caaCings),  aud  connect  in  parallel.  Now  on  to 
the  two  eud  poles  ottbe  battery  join  two  wires,  and 

es  a  'plate  of  copper,  and  on  to  the  one  coming 
m  the  zinc  connect  your  hrass  costing,  which  bai:: 
been  provioualy  cleaned  of  all  grease.  Noir 
hang  copper  plate  and  casting  into  a  trough 
oootaining  a  concentrated  aolutiun  of  copper  sul' 
phate,  and  leave  till  you  have  a  suSciently  thick 
coating  of  copper.  The  brass  casting  ahould  be 
tonied  round  every  now  and  again.  11  you  will 
advertise  your  name  in  Address  Coiu>nSi  I  ^'' 
send  you  .  full  particulara,  if  the  abata  "■'"  ""' 
iuficiently  eaplicil.  j  i,    JIlBT, 


[7'J8'j1.] — Pulley.— Friction  is  the  oanae  of  trana- 
linsiau  uf  power  by  a  belt,  and  is  incrsaeed  by 
irioLin  means,  roughened  and  perforated  rims,  &c,, 
lJ  by  llie  application  of  slip  preventive  composi- 
ima,  Adhesian  in  a  driving-belt  can  only  be  by 
:i>Eiii^  of  "  chemicals,"  which  cause  the  surfaces  of 
:lt  and  pulley  to  come  into  closer  contact,  and 
bilst  iniireasing  friction  is  in  itself  a  loss  of  power. 

CKiaCli-SOOEB. 

[7'3.'itl2.] — BoUar  Tnbea. — Get  some  cast-iron 
irnig!!,  and  to  every  cwt.  put  loz.  of  salammooiac 
ri'i  loz,  of  Qowere  of  brimetone,  and  well  mix  up 
ith  wa.ter,  and  let  it  stand  a  day  before  using, 
aulk  VLiUT  joints  with  that. 

JiCF  OP  Att  TSiDES. 

[T-Niil.]  —  SaoohaPBted  Lime.  — See  Bril. 
'I„n  1,1,,,-apieia.  Slaked  lime,  loz, ;  BDgar,  2oz. ; 
ator,  1  pint  >  7'Ugr.  time  per  fiuid  ounce.  As 
)r  tha  i^lyoerol,  I  do  not  know.  Why  do  not  you 
y  fur  jimnielfP  Sn. 

i72S';!  ]  — Solution  of  Lime. —The  lignor 
iliri.-:.  .~,icch.  of  the  British  Pharmacopceia  is  a 
jluliou  containing  seven  grains  of  hydrate  ot 
ilHiim  to  the  ounce-  See  B.P,  for  process. 
'.jll.,u-  iiuitructions  closely,  or  you  will  make  a  nice 
ii-a-,  as  the  sugar  and  lime  form  a  strong  oement. 
.imj  1^  not  so  soluble  in  glycerine  as  in  a  solution 

Abi'iJoen.  CmnLiffr. 

[7J'^'"~i.]— Bollai. — Make  a  vertical  copper  boiler 

liiL.  hi!;h,  I2in.  diam.;  firebox  12in.  by  lOin.  of 
„Lii.  ]>l.ite,   with  ends    dished   t)iu. ;  put  in  |iu. 

vets,  and  boiler  will  work  safely  at  SOI b.  pressure  ; 
ifety-ralve  tin.  diam.  J.  A. 

1 7  iss^.]— Han  Blue  Bleotrlo-Bell  Wirea.- 
To  Mh.  BO1T0NB.-1.  It  would  be  better  to  use 
liic  III b(»  or  wooden  oanngs.  2.  If  hook*  are  used 
iistead,  be  careful  not  to  run  mora  than  one  wire 
LCh  hook,  or  else  you  will  be  nearly 


cope  being  parallel  to  the  road.  The  powai  ei 
is  equal  b>  the  tension  or  force  mnltiplail  b; 
distance  through    which    it  a 


got  h 


idvantage    by   having   the   battery  wires 
~  "''  ~~a  will  be  so  much  less  resistance  in 

S.  BOTTOBE. 


[inmo,  when  you  i 
nilure  nor  yet  ot  the  fields''  If  your  armat 
>iii.  iltimeterby  Sin.  deep,  you  can  get  on  it  fi 
I.  to  ^tjlb.  No.  IS,  and  tbw  will  give  you  45  to 


cuuld  not  get  6Ib.  No.  IS  on  a  6iD.  by  Sin. 
,lure,  and  il  yon  could,  it  would  give  120  volts. 


nhou  covered  with  leather  it  has  a  very  nice 
Firi|ic>iriiiice.  Tliere  are  three  lenses— the  object- 
L-ljsi.  ti.e  field-lena,  and  the  eye -lens— which  can 
be  t<,jLig1it  for  five  sbillings  at  Dollond's,  the  focal 
Icngtii  <^f  the  object-glass  being  about  tOin.  Of 
cuair-i!,  the  arranging  of  the  lenses,  &c.,  in  the  brass 
eyopiect  is  the  most  difiicult  part  of  the  under- 
taking, requiring  great  exactness  and  nicety:  but 
with  It  little  caroand  patience  this  will  soon  bo  over- 
come. This  telescope  cau  be  made  at  a  ver;  small 
cuat,  niid  will  give  a  magnifying  power  of  about 
tweiity-Sve  diameters.  L.J.  Bbow.v. 


'I.] — Oyanoireu. — The   cheapest    form 
lou  can  get  this  is,  I  expect,  in  the  shape 
iaiate  of  potash.        Jack  of  Att  Tbades. 
1 — CyanoBvn. — There  are  manydiitfarent 


lu  purpose  for  which  it  is  required. 


ic.N.S.S, 


JrtTS. ]— Model  Boiler.— The  fault  lies  in  the 
■3  bt'ing  so  narrow  that  they  choke  the  draught. 
ijjiEi  the  firebox  is  a  little  on  the  small  side  for 
ling  coal ;  still,  I  think  if  you  insert  two  l^in. 
■^,  three  if  you  have  room,  your  boiler  will 
ni  aU  right,  if  firebars  are  not  arranged  tc 
e  together  iu  the  grate.  J.  A. 

■iS7',i.] — Klcroacopy. — What  is  your  objection 
.iit,-i'r  You  can  use  alcohol  for  salicylic  acid, 
:  can't  answer  more  without  particulars.  There 
0  imiversal  solvent.  I  never  before  heard  ' 
foiniuic  add.     Is  it  a  new  discovery  V  Su. 

0,]— Ktoroaoopy.— A  very  trifling  degree 


ji  certainly  does   . 

.   of  mercury.     Your  pump  would  be  almoel 
uinly  too  strong,  and  laar  delicate   "  ~ 

,trii<jta  simple  ringing  machine,  geti 
If! (Tee -tin  about  Sin.  diameter,  with 
(li)-*p.  Find  the  exact  centre  of  the  inside,  antJ 
kit.  Get  a  small  punch  nail  about  Kin.  long: 
utf  the  head,  and  round  the  top  of  tlie  rod  let  1 


by  oareful  filing.  Drive  this  into  a  wiiianpiseeet 
board  about  Bin.  square  and  lin.  thick,  poipldowa- 
wards,  to  the  depth  ot  \\a.  Now  make  a  little  talH 
in  tinned  iron  to  fit  loosely  ou  this  nail  (this  ihonli 
aot  exceed  j in.  in  length).  Solder  this  npii^tii 
the  centre  of  the  inside  of  youc  tin  lid.  Nowsoldar 
i-HO  thin  steel  springs  at  opposite  points  of  the  dc- 
jumference  of  the  outside  ot  the  lid,  to  nrraM 
dips  to  hold  the  gLuses.  Lastly,  fill  the  iosiileif 
the  lid  with  a  cream  of  plaster  ot  Paris,  andktil 
9.  BonoiL 


through  a  greater  distanoe  than  tiia  d 
therefore  Uis  tension  of  the  rope  is  not  M  gftt 
that  of  the  chain. 
Edinburgh.  B.S 


UNANSWEKBD   QUERIES. 


„  /aiUble  Ijulph^n  Spimt  Burnt  Oxide,  Ut 

Aiukl]rns  at  CsuiUc  Foliuh,  l&i. 
Making  Batterioi,  14t. 
.    Air  Huifiice  Condenser,  131. 


QUERIES. 

[72882.]  -Be-SpoklsK  Bioyelo.— 

a  51in.  bicfda  wheel  nf  M  ppoken.    ThL 

hub  are  3-32iD.  thick,  and  fUnged  at  edgea  with  i  BHB 
in  the  innfr  side  of  the  flange  Into  which  the  ^ibld 
(which  ais  aatUned  on  too  >idei)  sink.  ThevitaM 
teniiuned  Inpipe-nuta  Uirangh  tiiD  hallow  rllB.  "'" 
sent,  the  di>h»  of  ;he  hub  an  out  of  tratli(J 
thrungb  unequal  tension},  though  the  rin" 
tme,  and  the  ppoke  heitda  i:ontiiiua11r 


if  holes  la  theMj 


Icnglli  of  wire  through  each  , — ,  —  -. — —  —  — -,  - 

tei^iuningtheend^ac  tha  ri^sa  bef«e(the«Mda 
bfing  madD  up  ot  IB  pairs  of  apokea  oneadislddjH 
at  tunning  thmu  ipakes  out  at  a  taagaat  aad  ¥M 
thnm,  making  them  ol  one  gauge  Ibiakei  •!»,*» 
tapping  tho  pipe-nuts.  I  should  be  glad  of  aaf  4bM 
oo  tbi^,  and  of  any  inf  onniLUon  ^n  rebufldugUinA 


1.72(83. 1  —Dynamo.  —Will  some  oo 


Ihed,  would  beat 

the '^re'must'he  sale' to  M  amp*™.  whWiTSi: 
B.W.a,  anlS10ya«.iiiaJl.  Islhisooneotl  Ithoo^*^ 
making  it  OS  "Xeros"  described  In  183a.  Istbn4 
bollerwar'    The  polw  would  be  on  the  IT      ■--"'* 

I  have  about  3H.P.  at  my  dispoasl,    la  tl -i.^ 

the  lamp!,    iiir  doubt  a  raw  nmple  oalenlaliaai  «*  ■ 

uxef  u1  tn  m:in^  others.    Anr  hints  aa  to  winding,  fci* 

aid  me  in  m;  venture  will  be  esteemed-— 'nx.v. 

[TiSBl.]— ■Voltmeter.— To   Ma.    Borrosi. J  *■ 


..ooiri 


ketch  at  yo.  1 


lat  I  KQund  the  solenoid  with  S^Ords.  K*' 
r  wire.  It  seems  to  work  vary  well;  1*  ■ 
--    — ' -  it,  I  made  ttvaal  ■■ 


low  i. :  Will  Ui  . 
m  fully  chartted  T 


[72S8».}-Tho  Tides  at  the  Sootetylil*^ 
Would  "T.R.i.B.''  kindly  favour  me  withsnexlta* 
is  to  the  cau0L'  of  the  unchanging  re^Iaifity  of  tse* 

lay  they  ebb  and  flow  wiHi  nnii^tugiiu  regiduitr. 

nano-dav  and  at  midniuhl  the  tide  u.  mvvialily  A;^ 

[nil,  while  at  i^unriai  ana  ann^et-in  atto  wortV^a 


le  moraiuj  and  erenizig  Uiroughoiittlis 
i}.]-UanKaae*e  Nodalj 


^SBiSfSSi, 
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loth  oi 


aabiiaoee.    I>  It  koowQ  how  they 

-Logo.  Desisn.— I  would  he  slmd  tf  MmB 
rvonldtall  thB  meuuremeaU  of  the  pngine, 
'  "  kil  to  foot-plate 

.  ud  widtti  of  cnb,  and  belj^f 


idth  of  foub-pluta,  RDoke-bD 
■  jelffbl  D- 
of  a.KK.  7"     • 


-Alabaater.— Will  1117  rcida  tell  ■  liarUx 
lob  ilabMttr  colnmna  (Der^M-AuB-igi'ia. 
-Brnlaes  Bamoved  rrom  Plate,  anoh 
Jt«,  CoSea-PotB.  &o.— Will  »niB  iDiienioiu 

■Jpg  lo  bo  doBe"(rora"thfl  iMideT™ '»=  oMta 
he  p1iit«d  Articles,    abape  ul  gtolua   uiuaII; 


i — I  ihoold  he  gbid  to  Irao' 
-~  ">utan  «&aC  Ttnld  t 

._„_  -     dDAl  hon^poiTBrK  f 

tma.  deep  with  ■  tbiH-crliDdi 
L  dUmU«r  uiil  4in.  ddlTor  I  Bogiaserins 
T miuh  JD  tlie« ealDuIulatu, ud inllie bone- 
l,(WClH>,i«i«dlB.bigh,«adi(r»i»a  "^  '^-'- 
.  and  BO  OD.  Thvalin,  irhnj  it  h 
ther  nnt  lODH.P.,  vUch  it  ftl»ur 

-Manqbeatar   Dynamo-y-lToulf 

Hunter  Inii-' '    I  sbotJd  lik*  the 
I  diAtnetu'.    Whaa  <lm>b<  '      ' 


liibod,  ple» 


,P.  » 


iiiitnble  to  light  Hii 
.rdri.oltl~BLu». 


I,  w  IlmC  I  nholl  b«  si 


iiplaioed  in  niT  qociy,  No.  73073.  which  1  belinve  munt ' 
je  in  the  aiia  of  nlT«  (ooninill  1  la  it  the  >p«d.  ot  too 
niDcb  pUt,  or  (but  ths  viilr«  do  not  lisTe  time  to  allov 

dtwend  quick  onougb,  and  ulloir  wnter  (0  letuni  T—BrLLi 
•H.l— Ooln.—I  bin  a  ooin  of  CbBrl«  I.  vhiobi 


suMe».    Ut  out  ii  in  One  plutei  whiob  doei  oat  itand 
beat  mil.    1  haTO  tried  ^lapblte  mixed  irllh  kaolin,  the 

•hiw  d(  aa  egg,  rutd  An*  pODodsd   r'-' * 

Thia atandi  tbebeat  better,  but  ia b» b 
pniotfcal  psnon  klodl;  trim  ma  n  good 
alloy  of  ntrer  vbich  will  take  a  uarp 
way  •"  take  ft  ia  «t«nd«til  sil«t  wtti 
-louia  I  If  it  010  be  done  betlr"  '-  - 
old,  I  ihoold  bo  pleued  to  be  1 
[71008.1 -Copper  Boitar.- 


[TWfti.l— ToMr.  Bottone.-IwfiBltnlightniyihDp- 
iibDat  IDft.  wide  br  art.  high.  Shonld  I  bo  able  to  light 
it  with  a  GOe-p-  dfoamo?    If  so.  pleaaa  give  dimenAluDa 

of  wire,  iind  pttta  ;  and  alio  probaUe  COAt  if  home-made.^ 

fJ!90B.l-4OO-aay  Oloot-Tnil  any  reader  kindlv 
eiplah]  the  oonienion  of  as  ordinary  Bngliih  IcTer  olock 
(eight'day)  Co  the  above  form  with  touion  penduluro  I  I 
Imve  TCJLO  a  little  in  back  numbera,  bat  fimnd  nothing 
cleat  enough.  I  wish  to  eKperlmoit  Arat  on  a  cheap 
dinerJcHJl  lever.  How  i«  the  eeeapement  mode  to  go  no 
mueh  Blower,  withoot  Kduciog  the  epeed  of  the  banda  in 
proportion  thereto  I-E.  C.  B. 

[TSSfM.l -Motor— To  Ml.  BoiTonii.-I  havq  miidBa 
amall  motor  withringarmaturp,  wound  with  S  lyd*.  of  N'o. 
30  CO.  win.  fleld-masaeti  wound  t/iih  Hlh.  No.  ISa.c. 
wire.  Will  you  kindly  infiirm  me  b<  lo  what  battery- 
power  T  «haU  requite  to  drive  at  full  power,  and  "''-* 
fnujtloaof  horae-power  6ughC  it  givel    What  sho 


-Kodal  Traction  EnBino.— 
I  model  tnution  anglnB  detcribed  b; 
e  ago,  will  be  kindly  rnvoni  me  wi 
ig  of  the  link-reveraing  gear,  oj 


10  what  diameter  ibonld  tl 


would  like  to  know  If  [  a 
iDcning  chareoal  initead  ol 
-8p*aUuila  I>ansaa.~ 


(ra 


.  the  lide 


the  eye*.— Pu^ 

—  Arntatiire  for  Wotor. 

-Meroiiry. 


!-B.  a. 
Mannaamami  Tubaa.— 


laUted.    8a  far 


e,  one  end  (IheonaUnt  fotmedl  _ 
in  order  that  the  mandrel  Tnay 
igainit  tbe  ingot)  by  a  abaft  ore: 
tube  in  forced.    Will  jont  ootrMpoodenl  kindly 

-To    "P.B.A.S."-!    thank    "F.R.A.S." 

uhMl  Jli».(Nni  for  ISBllwhen  l'poin"a'Du1 


.  o(  June, 
ho"B.M, 


and  Jul 

.  Ia  ClUt  MiLTd 


letfr  beiuff  a-OW",  w 

■  Bivea  4,1ri)0  milea  linear.    11  o'&*i"'  la  correi 

diameteT  would  be  S.OCO  milei ;  but  there  ii 

reoto  between  5-5ai>'aild  ttlSn",  llielalt^t  memo 

ling  to  4,100  nulei ;  ao  that  when  the  planet  « 

le  earth  in  llf77,  it  would  have  an  appure 

rf  Sl-S- or  30-4-'.    Con  ■'F.K.A.a."  iuffitmt 

Ight  I-ToH  Uoou, 

—  BooklniliiiB.  —  To    "  rBicrtcAi:   B™ 


la  there  any  annpHitiim  oEhur  than  glus  foi 
lai  bloska  in  the  blocking  piw !  After  beinf 
I  heat  fora  short  time  it  besomea  brittle,  and  Ihi 
poITI    8.  The  perfeotly  nude  eaaeaCutnedoui 

title.  Ia  this  done  with  dry  albuiaea  diwolred 
owder!    Botnc  caaca  appear  so  clean  that  Ihi 

le  glue,  and  luve  tbe  reat  to  heat  and  preiaun 
[1  the  beat  way  of  getting  up  a  high  glone  will 

— Ptunp.— Will  any  kind  reader  auggeit  a  fe> 
ienbua  foe  a  Ttttieal  boiler  foroe  pump  of  Sin 


i^^ 

-a — 

r-*-: 

^ 

r?-^ 

IiIh— 

rjnjthe  bcU  B,  during  the  day  tinel  Tha  eall-lwll  b.< 
top  ia  rung  from  puJUi  P*.  1  want  an  arrangement  ao  thai 
the  bell  at  tbe  lop  can  be  ftwitehed  on  at  night,  so  aa  tJ: 
tie  able  to  dug  it  by  preaaing  either  of  the  pUBhea  pi  (ii 
1^.  Theonly  way  leeetoduit  ia  toput  a  dl'II  orcella  it) 
at  A.  and  couneot  op  aa  ahowo  by  the  dotti.<d  linen ;  bul 
1  want  to  do  without  the  extra  battery.  A  .ke[«h  wouli 
oWige.-I.A.. 

[7»cal— Boiler.— Would  anyone  oblirn  me  with  th( 
Biio  and  Uiickneai  of  iron  for  a  boiler  and  Urebox  (to  burr 
coal,  if  poulble)  to  drive  an  engine  liin.  itioke,  llin.  Ir 
bore!-O.H. 

I72W9,]  —  Model  Boiler-  ~  I  intend  muking  ai 
ordinary  ofllndEleal  ainglc-ilue  model  boiler,  ol  1-J\ 
copperi  and  riveting  it  up  in  tbe  naual  vay,  butdono' 
wi9h  either  bniing  or  tinman'a  Bolder  to  enter  into  it< 
compojition.  Uy  idea  ii.  after  it  ia  Unlihod,  to  electro 
eoiiper  it  to.  My,  l^t  thicker.  Would  this  poweai 
etfectually  block  up.  and  unite  every  crevice  and  ai-aiE 

Would  It  (tand  slcam-prefieuia'ai  well  ua  il  bioiedl    Hoi 
long  would  it  take  to  depoait  1-44  T— Eaet- 
PSBIM-Seatora   for    Wimaliurat.-I    hue  If 

long,  taper  ]in.  to  jiu..  rounded  endi.  Is  thia  cortf  ctpn}- 
portion,  became  I  don't  get  morn  than  a  Sin.  spark 
thouah  it  ia  very  thick,  brilliant,  and  very  loud  repsrta 

of  spafk  I  WithDot  Leyden  jara,  there  in  a  good  itreiu 
of  aporki  lin.   long.    Plate*   Ifiia.  diameter. -FuieLii: 


413,  US,  190,  4n  tu  43X,  and  HI,  and  the  a 


d  tbe  original  datea  til  > 


what  fliie  dynamo  lAIanohej 


lire,  would  driret 
(or  the  pattema  of 


■ct-gluaa.— NaotTivB. 

[7»M.1-To   Mr.   Allaop.— Will   you   pleaie  give 

dlnetlDna  for  miking  Usihiw  1  cootinuoai  bell  attocb- 

meat,  <u  ahown  on  page  ge  of  your  book  1    Dimenaionof 

core  and  quantity  of  wire  required  fur  coila,  Ac— A.  X.  J* 

[nBlB.]-aanalBaat.-A  canal  boat.  A,  ia  paadna 
another  boat,  B,  each  travelling  at  the  rUe  of  thi«  mils* 
an  hour.    I-want  to  jump  from  A  lo  fl.    The  baig«  tella 


DauBlty  of  tlia  dtaaa.— Home  time  ago  Whitworth 
found  out  tbe  advantage  of  Bubjeoling  aieel  ingota  while 

preoeure,  wbej-nby  it  waa  rendered    denier  and  raotv 

applied  to  the  tnclted  glasa.  would  it  not  be  rendered 
denaer,  and  tbua  moro  auilaole  for  uae  in  lelevxmc  lenaea 
by  prohaNyconaideTiiblrintTeiiBingitB  power  of  ref  motion  t 
May  laaktbe  opinion  of  "F.K.A.B.  *'  and  othet  optical 
correapoudeata  T — A.  B.  L. 

[79!)l7.]-Oardboard  Flfttaa  for  Wlm^owt 
UaDhlnB.-To  Ma.  BorT.iMi.-lB  an  old  number  of  tlu 
'^  i^.  U."  of  about  three  yean  ago  there  ia  an  artiok 
headed  "CardboaidBatBa  for  tbe  Wimahiint  Maohlu." 
The  vrriler  of  that  article  a^d  be  made  Bome  Tety  iifftra-' 
(nl  iBiD.  dluineler  plates  from  oardboaid.  Iboroush^ 
■oaking  tbe  cardboud  in  porafSn  and  then  Taraiabing 

paraffin  oil  or  wai  waa  mod.  I  tried  paraffin  wax,  . 
knowing  that  to  be  much  ujied  by  elecLriciAua,  hut  I  could 
not  get  tbe  wax  to  aoak  into  the  oardboard  beyond  the 
fltat  layer.  Will  you  kindly  aaj  how  I  ought  to  sot  about 
it  ?  la  It  poeaible  that  poraiQa  oil,  not  paralfin  wax,  woa 
uied  by  that  aubacriber  ?  1  know  that  glaB  fa  the  uaoal 
aubatance  lo  uae  for  Wtmahurat  platea,  taut  I  aiionld  very 
much  like  to  try  cardboard  by  way  of  etperinieti% 
eapecially  at  our  aubacriber  found  it  ao  aucceaaf  ul. — E.  H. 


ja  uhemiul  in  London 


-Oksbo: 


l,TI»ll>.l— Ammeter,  Voltmeter,  &o.— To  Ma. 
B0TTOBK..-I  want  a  reliable  and  acfumlti  voltmeCfT  to 
read  up  io  TiS  vn'i..  ntil  i.irrTin'''t  lo  read  un  lo  SO 
amu^nw.  PluiH,j.»:ciue  (n»i  lomi  for  Ihetc.  Ton  d^ 
Bonbe  a  voltmeter  page  IM,  Oct.  10. 1890.  Ia  tUaabettar 
:rtTjed  page  317.  June  B.  18901 
■  jou  ,ay  lack  E.M  J.  of  an  am 


llghCitaSTQlta.    Thia  I  en 


[JSMl.l  — Sphorictd    TaWaa.  — Oiuld  any    kind 
eader  oblige  me  with  any  information  or  the  dtacription 


ruly  apberical  with  Iho  toola  I  have  I— PaarLUau  Os 

[789*!.] -Removal  of  Rust.- Will 
eadetfl  kindly  adviae  the  beat  muda  of 
DOving  ruat  f rom  caaliioaand  r-teel  cqunei] 


>ltMluaIly  nt- 
ntlre,  and  tha 


[TW13.1— Ball  BeaTiafB-— Can  oj 


[Tawa.1-: 

!  how  tbe 


<  above  are  made  1 


„  RIL,  throe 

No*  I  wont.ta'draw  the 
'gnduatetha 
iwing  paiti«)- 


B.  H. 

{7»Ml.] -Model  Oun.— I  purpoae  makini 
artiileryganofBtcel  tj  the  following  particulai 
of  bore  ol  gun,  -Bin.,  lengtb  of  bore,  BlJin.,  duiiueu^  01 
btcech  1-Oin.,  weight  of  projectile  INl"JGgr.,  weight  of 

iooh,  IB*  gr.,  angb  of  elevation  tt>.  rifling  RIl 
V-gnwTea,  pitch  I  in  Ifti"      ■*'■"-  ■  — —  »-»*■ 
trajeolory  at  the  named  eli 
back  algb t,  and  (0  do  thia 

Ion ;  I^babla  range,  tim _.  ..  ._ , 

velocity,  mean  velocity  during-  Hight.    Alao  anppoaing  I 
do  not  rifle  the  gun  and  uae  a  40bt.  abot,  wbat  would  thta 
bo  the  probable  ran^,  &c.  1— Asijirtna  AariLLKiiiBT. 
[7392a.] -Subatltate  for  Stereotype  Metal — 

platcfl  of  a  etnidl-pica  job  I  am  privately  printing.  Two 
or  three  yeota  ago  I  aaw  lucb  plstta,  but  not  heiag 
specially  intCTBBledio  tbe  subject  only  uolieed  that  they 
were  very  like  gullnpercha.  Thi?y  bent,  and  could  ha 
jumped  upon  without  damage.  They  weto  introduced  by 
the  mvenlor  of  a  eompoain^ ^ '  — 1.J-1.  r  ■...« 

the  old'fanhioned  pk 

I7393S,)— Bnamel  for  Braaa. -Could  any  reader 
let  me  know  bow  I  tould  mike  an  enamrl  \.':\r»i\  to  go  on 
polirhed  braaB  tahleta  which  I  make  dealgn->  on  with  ink, 

[7S8i7.]-B,BBl»tano6-— Win  any  eleatrioisn  kindly 


caal  guttapoteha  platen  in 
ixl-fiLicini'ai. 


rule  of  » 


jmmence  charging  or 


at  lu  nigncBt  apeea— VIZ.,  loo  n!*mu 
twonnd  a  half  taenra,  only  makes  10 
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iTukeSOampi>nsln!i(«iidol  10  it  thu  point.    Can 
doneT  or  must  eagiiifl  upHil  1m  inoernKd  1— Wikeiia] 

[IJW8-]— Pump.— Would  "T.  C.,BriBloI,"hInai7giTe 
Ua  ofdnian  on  th?  followinif  T  I  bave  a  p^  of  engbia 
DonpW  to  ran  dTEiamo,  Od  aaoh  mgiDe  than  is  nt" 
tnunp  for  fndlcig  poitabis  boOrr.  It  faUow  the  water 
^ngfl  fflaia  to  abov  liii'  and  thvn  put  ODe  polnp  on,  tJ 
water  iiimwdialclr  ainlu  ant  nf  nif^ht.  Suppose  pump  c 
for  flva  rainutoa  and  then  atop,  tlw  wat^r  graduiUr  ria_ 
In  glasa.    iluery— Why  dD«  mtec  go  out  of  ilght  <thfn 

inna.}— Blndlsff  S«rew  OlamiiH.— t  rvad  in  — 
■■  ^  liL"  a  f«w  ireetia  ago  of  the  emptej'inont  of  platinum 
Wire  for  amnntinir  «rboa  Ijattery  plat^.  and  have 
llURght  tlmt  platiniafld  olamp^  would  be  more  convenient 
and  offer Isatrcaiirtmic"  if  the  Thru  coatTQff  ia  HufEcie-' '- 
naiiteonadon.    Would  Mr.  Bottone  or  otber  eleett 

p»ao]-PortBbloBnBinB.— WUl  any  kind  n 
let  me  loiow  how  to  lengthen  tubea,  beuuH  I  haio  ^ 
portable  engine  to  draw  the  tuboa  ant  and  clev».  and  T 
bare  got  to  uH  all  ot  (hom  I  can,  and  ther  viUeDTDe 
Bhort,  IQ I  want  to  lengthen  them  about  jin.  I— Omi 


[T»»l.]-toBaiiettB -Will  ■ 


d  reader  giv 


-Muaio. 

[7IS81. 1— Selaieona' 

nadntell  me  the  bcA  aii. 

dooribc  tlia  amBgeoeDt  of  apimnutatoi  t— Jicgc 

[TSSSa.]— Water-Motor.-To  "  Whohoo."  -  Should 
bcgladtaacfideacriptian  fimn  tvu  witli  ai  Dumr  [uutii 
lanaa  poolble.— Bubil. 

[nMLl— Bnbbor.— I  wi>h  to  attach  to  a  arai_, 
tfieet  mbber  to  pretent  marking  the  furniture,  and  have 
fafleS  to  And  aajthiBg  Uiat  balds  the  rubber  fbTotr  to  the 
tnalleablo  iron  crampa.    Can  anyone  aaalat  me !— J.  J,  C 

[MflSS.]  -  TTnl-Dirootlon  Maohlnfl.  -  To  Ma 
BffTTfisE.— 1  have  i^t^t  four  book  on  this  subject^  but  ii 
onlr  glTea  one  ste.  I  want  to  knnw  il  nue  of  the* 
Inadunea  eoutd  be  made  and  used  with  ancceM  Ut  girt 
1H.F.  at  XI  Tolla  and  S  ampi'Tcs.  If  »,  wU  you  kindly 
atateaiaeof  magnet*, '"--'— ~  '-*  -—_*;._  -* — ^-^  * — 


"/"i^PT^tr" 


[TaB3».l-BoUerf6r  ii_4ft,  TTaoht. 

«lb.,  and  wi«h  (o  know  ...  _, 

braietbem  intitead.  If  not,  1  purpose  only  ri^ 
ooter  attuv,  and  brazing  the  inner  o-nd  oUter  parta  that 
ueaotumuch  under  the  strain.  A  word  at  to  the  re- 
liability of  brazing  will  much  oblige.— Billt  Hoou. 

[TMST.l— Birkenhead    Gold.— A  paragraph  went 


[Jjsaal-Salt  OlaiB.- Would  "Pottor"  or  "J 
of  All  Tradea  "  Infonn  me  bow  to  get  a  aalt  gUie.  i 
ir  down-draught  kilnl    Claj 


Id  flre  well.— T.  P. 


mwo,]  —  Star-Findar.  —  I  hara 
teleacope  whioh  whan  drawn  ont  ia  SOin.  long,  Itin,  object' 
^lan.    Will  Bome  rerkder  pleaac  tell  me  how  to  ma^e  a 
atu^flnder,  and  haw  to  fix  it  and  nie  it,  and  oblige  i— 

[71940.7 -Hotor.- A  gmt  wnnt  would  be  m<>t  if  aorai- 


1,  electric,  Tbirlmc 

■  nt  Ih» 


,    Which  la  bout 


deUila  I 
Haa  u 


aoal,  effldenes'.  Qn<l  coat  per  hour  of  these  I  Haa  any 
reader  any  piporience  of  the  Bullet-Petrol  domeitio 
motor,  which  in  advertiaed  na  1-eH.F.,  about  lOln.  bitfh. 
Tin.  wide,  and  about  Uin,  long,  and  nsea  bennline  1  If 
eomwne  would  wrile  nu  article  on  thia  topic,  I  am  aurc 
many  would  bo  inl«reated.— J.  Joni<BOa. 

3un"  of  tait  veek 

ing  Di  a  zinc  plato  by 
mcana  or  the  pleetnc  cnirmt.  TOia  haa  bera  known  for 
TCUI  aa  therDretically  feuiblc ;  but  I  tbonld  llk<!  lo  know 
if  it  hat  been,  or  ia  now,  worked  practioallY.  I  aball  aTao 
feel  obliged  for  a  hint  or  two  aa  to  how  the  tran>fan  far 
pnneia  (aay,  MeiaenbHch}  blocks  are  produced. — D'Evlvv. 

[TSWil-ThrottUaff  Ooramor.-WiU  "T.  C, 
Btirtal"^ndlyi>i>e  me  the  aiiM  (len^  of  amu.  diam., 

ball*,  Ac.)  of  a  throttling  govenor.  auit' 

-    ■      "     -  aiting  up  I    Cylinder  [Tortlcal 

.-. -._   -troke.  flywheel  IBin.  diameter, 

jbout  lin.  thick,  al«iuD  purta  jin.  by  S-lOin.,  exhanat 

jin.  bylin;  ninning  at  ubout  301b.  preuuie.— J.  A. 

T7I943.] -Dynamo  DesignlnK.- Where  doca  the 
diffetence  bet  Heen  a  Uramtne  and  Pucclnattl  annatnre  lie  t 
In  calcslaling  thu  mafmetic  reaiataacc  of  the  circuit,  do 
the  teeth  add  to  the  cmv-aection,  or  only  diminiah  the 
BirnnceT  What  in  the  rule  I  Again,  how  dnea  the  loan, 
Sofl  io  hyatateaia  with  a  givtn  armature,  [speed  afi'ect  the 
-,.»:-_(    I  work  lo  Kapp'a  forumla.-J. 


another  old  new  di 


reigbtof 
iDierted) 


[J*Mt.]-TBlaac 
— Ilboxie 


which  ia 


night-bole 


ai  I  believe  ia  usual.  It  !in>  only  a  small  aigl 
through  which  1 1  make  the  obaonaiian.  I  abonld 
St  it  with  ■  teleacope.  and  Bbould  be  TerygUd  if  any  o 
your  readen  would  kindly  aoid  me  defiaila  of  dlametf 
>Dd  length  of  leleacope,  and  diameter  and  toetia  of  lenKi 

'"'"■ "   — .  aperture,  I  praenme  non-aehromati 

■■- ' aay  that  I  have 


With  ao  small  a 


lathe. 


IS  bruaBWork.- W.  S 


rid  tJTMt- if    BO,   what 
\j  I    I  abonld  baye  aaid 


the  bailer -preoBure   fa  601b.,    and   the    rei 
engina   150    peg    miauto;   alao 

rrnte,]- Pmble  Hand.—!  hare  ■  friend  wh3  met 
with  a  BenooB  aeddont  about  13  months  ago.  by  cutting 
hla  WTJat  with  a  chimney  glaaa  of  a  paraffin  lamp.  The 
cot  waa  very  deep,  andlukBt  a  large  qnaBtJCy  at  Mood. 
Ha  waa  usable  to  do  any  work  for  screral  months,  and 
during  this  period  he  tnflend  gnat  pain.  Owiog  to  tl 
natnt«  of  Ub  work,  he  waa  able  to  nauiDe  his  dolies  afti 
being  idle  tour  montha,  slthongfa  be  nould  not  then  lift 
half-pOHOd  weight  with  it.  But  it  baa  ateadily  gained 
litUe  in  strength,  bnt  <t  la  tar  from  what  it  should  b 
and  he  faela  a  pricking  pain  in  it  now  sometimes.  Boea  ar 


of  s  ahwfi 
ind-in  oth 


reader  be  kind 
f  rubbers -- 
T  words  a 


[T»18.1  -  aarloaa  Kualoal  Inatr 
Puiing  down  Holbom  the  other  iay.  I  saw  a 
Circns  satoal  people  looking  at  and  UatoDing 
kiifed  ot  *TiiTfivn  orgaa  which  a  man  intl 
eihibltiBg.    It  had  an  ordinary  keyboard  oi 


w  a  Eand  (p 


_       IS  lliat  SODL „ 

:  above  S  ot  gin,  wide)  could  act  on  ao  luge  an 

-it,  more  (fpocially  an  I  oanld  deteet  no  pina  or  pi 


jectiona  working  through  ihe  holefi  In  the 
comieoljan   must  be   nneanutic    and   not  mecninica 
Another  odd  thing  was  uat  the  performer,  though  workin 
the  ordinary  bellowa  with  his  feet,  did  not  turn  a  handli 

or  acem  to  in  way  keep  up  the  mnvement  of  "- "~ 

that  worked  tfaejiand  wlUi  the  hol«  in  it. ^ 

'" rked,aadhow 


luUbanda 


tsucli 


t  of  ther 
1  it.    Cai 

_  ...irked, am 

I  Urge  andmniple 


I  LI  noticed)  i 

i;»19.]— Fa-nlty  Dynamo.— I  have  made  a  aarie 
j-oiima.  open  DBJ^iron  field,  winding  space  61n.  by  Sin. 
Dund  with  101b.  Mo.  IS,  armature  taJoinated,  +  abaped 
pea  eoila  S  jin.  diameter.  Ctin.  long,  wound  with  31b.  No 
).  When  driven  at  %K»  rcToluliona.  I  obtain  about ' 
mpOrea  at  16  valti>  preasiire.    What  bettiT  result  wouli 

get  by  putting  in  wrought-iron  field  shunt  wound  1- 
aH,  to  use  4  poles;  3rd,  cloned  coils.  A  little  good  odvio 
ould  greatly  oblige. — Hubabi. 

gi\-e  a  M.B.  aection  of  the  > 
Frrncb  borers  on  the  Onsi 

diamond  bored,  bond  percUK^ 

[T3951. 
thi'com 

What  Lithe  Chinnieiar  busL 
A.C.Q. 

[73SA3.]-Dei>0BltlnBr  Vat.— I 
depoiiting  vat  tor  anlphate  of  cop 
box,  about  ift.  by  gin.  by  &in.  dp 
tin., of  PurtUnd  cement  all  over  ii 


Fld^DD  EnKlinh.— Wlut  ij«  the  nrigln  o 
Lition,  aometimes  ahio  -.pelt  nidirin  Engli»h 
niiirin  a  oomiptioo  of  ~jme  Chinese  iSiom 
_^j — d  phonetically  1- 


rina  gloe.  filing  tightly  pleer 
torn.  WUI  lhi»  do,  pleo-oJ 
or  and  putop-dura  act  an  tfac  cec 


iteel  work  1  -X.  Y.  I 


"a'^IJnl 


[iraal-l-BrBElnK  by  Electricity.  —  Could  Mr. 
I'lttone  or  other  render  kindly  inl»nn  mir  wliU  onantity 
(  cnrvenl  (I  presume  the  prcsaure  would  have  to  bo 
bout  am-  volt}  would  be  required  to  brsr.c  by  elecfricity 
led  tubes  together  [with  otdmary  braiing  apeller). 
veraging  ^  to  Jia.  in  diameter  and  1-10  to  jin.  thick  T 


hare  to  b< 

rid  the  lar^e  ai 


•b  other  |thui 
Uv  object  ia  ehi     , 

cauiedin  floiohing  the  tubes  oltor  _    ._  ^ , 

ur,  the  joints  being  very  difficult  to  act  at  after 
.g.-C.  H.  BivoBiii. 
,  _.ej.]— Telephoaea  and  Utaroplionaa.  Oon- 
naotln^. — When  a  pair  of  telephones  are  used  with 
"licrophooe  traoamitt^  and  batteriea  for  abort  distances 
ithout  using  induction  eoiln,  diould  not  the  mierophane 
e  BO  connected  Co  tbetelepbonetermiTiala  that  the  battery 
□mmti*  passing  throngfa  the  telephone  ooila  would  help 
)  atiengtheu  the  magHBtisra  of  tbe  bar  magnela  I  If  this 
'  important,  will  Mr.  Allsop  or  Mr.  Bottone  plaaao  say 


o  be  douel    Must  tt 


leoled  to 


-. ,    — - disUnt 

ire  an  id'si,  it  this  h  no:  done,  the  battery 

ng  WDOld  have  a  ilecidrd  tendency  to  weaken 

telephone  magnetj.— F.R.U1T.B0C. 

[IS8H.]-Tiirniiir  True  Oylindor  In  Stool.— 

Ti-j — "■--'■-dirf  work,  when  nhanged  end  for  end  in 

of  truth  T    Alter  centriug  and  1 


^iuhe, 

indthc 
cylinder  does  n* 


the  dock  is  1 


end  (uaini 


Cleuic 


pendulum.    How  muit  I  couple  the 
anange  to  break  the  contact  1    At  p 


to  out  rillage, 

■aald  ba  good 
if  the  adioD  of 

it  to  drive  the 


abtlbepdM 

-e  been  strained  in  trauait,  *o  that  tbsf  lo 
not  act  either  at  the  proper  moment  or  at  olL  An  ana, 
tipped  with  plattnnm,  on  tbe  pendulum  shoold  lift  Oa 
arinaturebyactjugona  wlie,iniichwin  baa  aDdtbersiv 
tipped  wiUi  platinum  marlpg  ia  a  brasa  cop.  HbonU  ftk 
eopba  flllodwUhwatarl— ODUDiairaiDOrHnat. 


mus.  ]—ICiaraaoapla  —  OoUoldln 

Will  any  reader  kindly  giv ■" — " —  ' 


dlreetions  for  ImbaidBc. 

_       .     g  objects  in  odlsadtat^ 

lUung  relating  to  the  laaie  in  any  tl  |w 


and  rmti^mostottiieBneatsei 

lin,iriik 
O.K. 


!  prejnred  by  tbi 

rrNm.]- Sound.— What  produces  the 


to  obtain  the  valoca  of  r  aad  ■/  from  — 


[T3SSI.1— Bavid  Determinatioii  of  S.a.— ni 
Ur.  Bnnm  flett«r  31709)  Itindly  exptain  lutw  he  nhM 
the  difference  between  T'301  and7  830,  4'«8  bM  I'M 

tobc-0031aad'0OiI-SK. 


Arj,  oODUnnnlcatlonB   for   Uib  department  >nrf  t( 
addressed  to  "  1.  Fiiaoa,  KnollBde,  Yawl,  I^na  K«lh 

PBOBUEM  MOOXXmi. 


a.  B 


BfOTICBS  T3  COBRBSPONDBNTB. 

BRrr  solntionB  to  13W  by  J.  Kistmnk  (a  verydtf^ 
.,-.  ,>roblemi.  W.  A.  Clark.  Blene,  D.  Maekmy,  W.L 
Martin,  H.  W.  Middleton,  J.  B.  (devrr  -'  •—  -■"  - 
(^leuve  tpeooliar,  but  not  pteaaing,  and  ve 
"  "  P.,  Fr.  Fomxnd.i  |the  other  four 

t),  Lieut,  Col.  Hyan  (ditto),  and 

laiSby  A.  A.  (but  KB6  put  tor  K  KtS, 

'    '..  fiogeralMcondaolution;  if  1.  p  takei  P  { 


attempts  sis^ 


iddjiftail  Hi 
U.  Maokay  [3)',  and  W.  Bangatoc  (aalhur'a). 

;,  W.  J.  Greanatxmt,  A.  G.  Fellow*,  A.  A,  J 
Fr.  Feinando:-If  in  ISifi,  1,  ^."-"TJ^,  aadM 


«.rnr 

We 

iii»e  not  yet  1 

o(  ISIgmawaof  the  beat  nUyera  ftm 
to  the  prenent  time.     Xfaej  appi 
selected.. od  most  of  them  ie  ™ 

ded 

'J^^' 

clasalcal  chm,  and  should  be  well  known  by  aU  atod* 
The  principle,  which  is  oKcellent,  of  eelcttiag  them,  ■*• 
much  far  brilliancy  u  for  BterliuK  good  play  on  «u*|; 


have  met  with  no  tTpugnphical 
really  be  none,  the  book  in  this  real 


ddO^ 
KdikdiJ 

TheMt 
iiinatrate  toe   siyio    oi  tbe  |i^ 

_  oua  openings ;  but,  of  coDiiai  la* 

directly,  it  serrei  both  obiecta.    A  work  ■omewhai  oaft* 

trating  the  Bci-etal  openings  MtlaricaCt,  by  (tltaf  ft* 
best  games  by  tha  best  mssUita  daring  the  Iwt  SW  |MB> 
would  be  a  great  boon.  Will  lome  nalooa  nl  «■- 
petent  player  Ukethi^  opt  If  wall  done,  ft  «adl  P>n 
a  valuable  and  u»^tnl  odjanot  to  tha  wiiiUfcal  lli|  ii 


INGLISH  ICKHANIO  AMD  WOBID  OV  SdENOB:    Ko.  laSS. 


XS  TO  COABBSFONSENTB. 


.  L^ln  a 


n  or  aamnondaata,  or  wSm»  tooli 
M  psnhueo,  or  refiliea  RfTin;  ludi 

M  iBHctad  ftoepi  u  ■dTmuamaBti 


«T.  3.  Patutlei 
put  tlie  BDinbsn 
whioh  tlu  rflpllei 

frrr  iiTflTMiiM  nf 


^  (or  K 


a  not  giTta  to  IB- 

loa  ti  (apftd*!^  Oitm  to  Blat  Ho.  1.  Ttat 
1  to  tetton,  IMtle*,  ud  npllM  la  aMOt  fdi 
Dod,  and  It  1*  not  blr  to  oempr  it  with  oiub- 
•n  ituUoatsl  abDra,  whlah  ara  obIt  otladl- 

■t,aiid  vU^KsotadTBitiaemaitalstham- 
1i»  vlilih  ara.     The  "  SUpanar  Sdi 

'    HOliL 


Enluiastiin 
lil  taaraaoln 


r  Begiiinrr,— H.  O.  la 
[.— G.  Poilon.— Met«)c 
L.  B.  T.— Jnniur.-t.  I 


'S.JS 


u  M°  HDd  30-'  or  Sooth  I 


>wledpd 


■  -,  but  it  u  adviiable  to  da  k.  ud  it  in  ni 
tarthD  Kpplioant  to  name  to  Laadan.  Th 
I  are  luppoaed  to  rive  infomiatJoa  to  intend 
«eB  only  when  urrj  ara  ann  tbat  sfmila 
u  ate  pending,  tbe  aubjoct  matter  of  -whin 
aeen  b;  the  paUio,  and  that  infonnBtloD  it  i 
f  a  mrning.  Tba  intsndlni:  pstestee  moi 
[mbltebedipedflmldaufarhuinlf,  arooipla 
'tba  wJKat  plan— if  the  IsTeotloD  is  wort 
)— Aiii.TiR;a,aaIeah«ad.  (la  natyoiirqiie<itlD 
'  aniirend'oiip.  MlilaitTplBiaa.  JalyZ5la»t 


«>  the  amiwement  seenis  completelf  a 
Then  are  three  i1Iu.<tntiDiu  oiTp.  &7 

3B:  p.  212,  Noy.  8,  1889,'  ulj'™T''otl™ 

rt,    >aph    an    BIdVidge'a.    Kamy  -  litre. 
-Sfftiiiih,     CWeaonutknow;  butlheoo 

«  hiRh  a  Toltagp  ae  yon  reqntro.  if  you  tuei 
-X.,  IjTeipool.    IMethodi  of  drOIird  china 


F  V  'w*^  *"  "opposed  to  bs  rogistered  ; 
it  remBmbei  it,  nbd  hi  it  was  probablr  i 
idcDtally.vo  do  not  ww  how  we  cao  ^m! 

i  it  by  mpaiu  of  eaiutfc  potaHh.  i,  Equ&] 
rttoti-Hed  [aaHk)oil  andparufflo  oilareffeDer- 
Spam  ia  the  lieit  for  lubriating.  whETe  a 
t  blachlead  and  washed  lanl  caiuiDt  be  applied . ' 
OnirriTK.    (The  anial  way  with  patRitfr 


eliiTe,  iBvaiiably  mads  br  haod.|— Oiuaai 
Jfloch  a  requait  cao  oQly  appear  in  tl 
i  Wanted  Co1udio.)-a.  A.  4.  [Sow  mn  an; 


rtata  tlie  aTDuitoina  

Medical  Editnottho  Vrrkly  Timu  <x>klEcAa 
If  yon  Duan  tha  aetotl  pntlina  togstber  of 

Soeh  dotica  ibiiBld  be  attended  to  ht  com- 
■  wluluTa  had  apcTinuH.!— H.  T.  Cuhii. 
ukBibBttoofUlljnMasw.]— T.KK.  (We 
J  >o  mat  to  apiua  for  queriM  two  oolnnini 

.  illai6aUoiuaBd fnil of iiiji  i  Lilikiiu. 

latUa  TOW  dlOoal^  briefly  and  ■Dcdn^y, 
bweromiliknof  tb(  patianoawaaiteDd  to 
tttowadaBUj-H.  B^  Sx  Ymn'  Subscriber. 
MMW|MatiMh«c(VTo(tlMnamberTt>nliaTB 


ITor.Doii.  IVou  bad  better  aeek  tbo  aid  of  a  opitalitt 
bf  advotdiliuf.  roBiblv  iU.  T.  WMheifltld.  1. 
Oreitbam-biuldiDBi,  OuildhiiU.  might  help  you.  if  the 
ItLTDDtion  ia  raally  worth  anj^ing.  Hfi  ban  negotiated 
aome  good  patent  aoln  for  people  wc  linow  of.)— 
Aicii.oi.    IDMcribed   many   ttmea.    The  Bgnna  ar? 


-R.  B.  8.     (TfasnJu :  but  we  i>re  too  crowded 
to  care  about  givmff  nketohea  of  annapob.)— 

OJ.     (In  type.) 


Otl  of  WlntarKreen.— B;  James  D.  Staple, 
M.E.CS.,  L.S.A.— Thii  oil  conaista  of  10  par  cent, 
of  a  peculiar  Tolitile  hjdrocarban  called  j^autth^- 
riden,  aiid  the  lemuaiag  90  par  cent,  of  aalicflate 
of  meuthol.  I  bave  used  the  oil  of  wiatergresn  oa 
B  local  application  in  aubacuta  and  chronic  coaae  of 
rbeutaitisai  for  nearly  foul  year^,  and  am  higlity 
■alialied  with  the  results.  During  my  two  vaara' 
housa-enrBaoDcy  at  the  Stockport  luBrimrr  I  used 
a  Uniment  composed  of  equal  paiti  of  oil  of  wintec- 
green  and  oU re-oil  in  forty  caaai  of  subacute  rheu- 
matism. After  tills  woi  applied  the  joint  was 
n  cotton  wool  and  lightly  bandaged,  and 
pdu  gsaerally  ceased  in 
from  &ve  to  sii  hours  after  its  application.     It  ia  in 

that  the  oil  of  wintergreen  ia  the  most  uieful ;  and 
although  I  have  used  it  in  over  one  hiindred  of 
thsae  ewes,  I  have  notes  of  only  two  patients  who 
did  not  eiperienoe  any  relief  from  the  liniment.  I 
shoukl  add  that  in  these  chronio  caaea  it  ia  rar»<t 
essential  that  the  liniment  should  be  tbarani;h1y 
rubbed  into  the  atFected  parte.  I  Urst  read  of  Uie 
oil  of  gaulthena  as  a  local  application  in  an  American 
journal,  and  tried  it  in  a  few  cases,  which  I  reported, 


HOTICS   TO    SmBSOKIBEBa 


~atl.«U, 

niH 

rtp».. 

~s 

■t,„^ 

;:„"":.■  i';^'?,,:;?' 

'  ''■'""• 

■'"" 

ncal. 

aud  1  see   i 
Phar 


Martindale'9  smd 
I  tor  IBM  that  my  short  note  in  the 
'I  Jonmnl  on  the  oil  of  winterp^eQ 


CEARaBB    TOR    ADVERTIStHa. 


in;  FW.  .r 


u  BblUlaipi 


TERMS    OF    BITBSCRIPTieK. 

wtorilK  DnlUd  XliitlDm.  Far  Hit  DUM  iul^Ik,  «  tiut. 
lit.  inld  I  li  riuH  ST  Balilaa,  Ik.,  ••  1*1.  «<r7  laiaiii  (tli 
BiUlull,  Ui.  M, ;  B  Kn  I«lu^  tai  Cipi,  tha  Wot  tullm,  Cuala. 

t  n>nBtItHga>tBiUI>iBi4ib>F>rtO*»OTau.    iHtmtan 

HiiuIlHHDIDiiIsrtlH  Dalud  Ela((l«  t^  thi dUuif  uipap" 

fcr\h<*yiIoUaH'll»CHA!"fcI'M'°ilM  nuVl  l"  cli  "ia^tSiul! 
ILUU    AlT,    IlY,    iLtI,    IL*11_    ILT III,  ""ilix.' 


OITB   XXCHANGE    COLUMH. 

Z%«  ehargi  for  Bxehtmgt  Solicn  ii  3ft  fir  tht  Snl 
24  wordt,  and  3d,  /or  tvfry  iiKCieding  S  leoriu. 

Qrxnd    model  Screw  Bteamer,  «Mt  £11.    Accept 

Astro.  Teleaoope,  ejin  0.8.,  Cooke,  sli  eyepisoea, 

The  qtaenies-atreet  BKchanffe  offen  ^reateit 

TBlesoope  BaaBtorl&l,  I'f'n.  With  reOector.  s'ov 

Transit    Inatrtunent,    l|    o.^..    (Over    drdM, 

BArometeai.   i  aneroid,   Pattema  for   E^iatorial 

suuBi^,  lit.  by  1 

Amenean  Or^an  wanted,  with  sevflral  mwa  recd^ 
Wanted,  Auttwrapb  Letters  of  Celebritiei,  or  plotm* 
Oil,  one  usk  ABKri<ts.a  cylioler.  In,  3S,,  dellTend 
Alkn'a   Portable   Steam    and    Uedfaated    Vapour 

Tricycle,  genuine  number,  flrst-elisa  aondltioll. 
"  Loornia'  PraoMoill  AatronomT."  half  bound, 
Flanimar  Uaohlse,  plan«  .'>ft.,  good  oonditian; 
Compound  Laiuioli  BnBine,  ovlindera  aiin.  and  41a. 
Splendid  Boriiontad  Ooppar  Bollar,  Din.  lo^  by 
Bogen'  Frataaw  Treadle  Maohlne.  qnite  new. 


1K.F.  Iiamtoh   Bn^na    harlioBtal  ^pe>   laciiad 
BmaU  Frintlasr  Oatilt,    Bm.    siae,  1    fonta  trpa. 


ffia.  Foot  Iifttlia.  buk-geared,  compootid  slide-rartf 
Eaoearoo  patten)  Bafetr  Bicycle,  balls  to  wheel* 
WfUeichangeOni-claHSin^r's  SevlitK  Kaohlnft, 
What  offen  for  small  Looo.  BiiBiiie  and  BoUar. 
Oflan  wantsd  for  a  Tertlaal  Bneine.  oait  flnlBhed, 
VillaKB  Cart,  11  hands,  liijbt  running.  louniL 
Wanted,  abaot  ein.  Irfithe  Heada  or  Lathe :  slao 
Powerful  Kodel   BuRliie.   well    made,  allde-bata, 

Wrifrtit   and    Butler's   Fatnt    Eclipae    SeatiHK 


Oa^-Burtne,  s-man 
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Sin.  Slide-rest,  cwt  »teel  ncrewi,  ebony  mnch 
les,'eImiBpin(r  bolt,  Ac.  /Taylor's  rartin/ii..  Photo,  two  «Ump«. 
Ezchanffe  nudl  PUtin^  or  LixbUnj;  Dynamo,  Typewriter,  Shapcr.— 
Below. 

Printing  Press,  all  iron,  lever,  fNutOlel  impreasion, 

riuiu  platra.  nearly  romplrte.  pUt*»  h  t,y  7.  Kxchmnjce  tmall  PiatiMf 
or  Lixhtinc  Dynamo,  Typi-writrr,  anythmit  mechaairaL  rleotrlcal,  or 
pbotoKrapbic.  Pboto,  two  rtampa.— Addms  J.  B.,  117,  Oakfteld-road, 
Lirrrpool,  N. 

New  Files,  all  kinds.    Exchange  anythine  osef  ol  to 

TaJne.  Offer*  invited.— W.  BttL,  6,  Brown't  \ard,  CaMle  PoMs, 
SheArld. 

Offen  wanted  in  exchange  for  new  Sin.  centre,  gap  bed, 

Krew-ciattin<  treadle  Latbe,  Whttoa's  UniTOTsal  cburk,  tkce-plate, 
carriera,  ehaaite  wbeela,  M  meUl  and  wood  ttimin|(  tooU,  by 
Britannia  Company,  coat  £2S,  never  been  lued  ;  part  caah  wanted  ; 
•een  any  time.— Apply  K.,  Otbome  Uoue,  Elliaon-road,  Streatham 
Comnoa. 

Good  Duok  Oim,  for  large  Vice,  parallel  preferred, 

or  urfal  leather  beltiaf(-— A.  IUlus  Tool  Works,  Great  Yarmouth. 

Stanley  in  Africa,  set  of  twelve  plain  Photographic 

lantrm  slide*.  Will  exchange  for  others.— Aaaiuom,  Gargnite-road, 
BkipUm. 

Bote's  "Kodem  Machine  Shop  Practice" 

wanted.  Sute  wh\t  excbanice  is  required.— Tax lok,  fiO,  Witton-lane, 
Aston,  Birmingham. 

Benson's  English  Lever  Watch,  cost  7  gaineas,  good 

as  new;  first  reasonable  exchange  offer.— Hattbm,  Ilenstridge, 
bomerset. 

Fifteen-cell  Ohromio  Acid  Battery,   zincs  and 

carbons,  complete,  cost  £3.  Exchange  offers.— UaTTca,  Ilenstridge, 
Bomerset. 

Vulcaniser,   2-flask,   reccntlv   tented,   and  flasks. 

Latbe  appliances,  files,  &c. ;  exchang*^  no  cards.— PHuroaaAruxa, 
Baunds,  Northants. 

Water-Motor  and   Typewriter,   for  Force-pump, 

complete,  knitable  for  fecdins;  l»*in.  by  38ia.  boiler. — PaocTUB,  2'jl, 
St.  Ann's  Well -road,  NottinfiUam. 

Vertieal  Slide-valve  Engrine,  l}in.  bore,  2^^^  stroke, 

and  Boiler  13  by  H,  tektcd  to  KKMb.,  guaranteed  good  working  order. 
Exchange  blue  pilot  Overcoat  Piece  and  Ca*h.  Offers  to— li.  S1.EA.0, 
StaincUffe,  Dewsbnry. 

Exchange  Sotindabout,  new,   for    good  Portable 

Engine,  2|  or  3U.P.— Pbmm,  Watton,  flerta. 

Will  exchange  Gassell's  "  Dictionary  of  Cookery," 

cost  Um.  Bd.,  unbound,  for  good  Electric  Bell  or  offers.— R.  T.,  15, 
Buth-sUeet,  Bolton. 

Horizontal  Engine,  oscillating  cylinder^  g  bore. 

Copper  Boiler,  small  French  Dot  Timepiece,  American  Lever 
Watch,  Silver  Cases.  Exchange  offers.— LoJtoxT,  13,  Thompson- 
Btreet,  Govan.  , 

V  Splendid  pair  Duelling    Pistols,    bullet  mould. 

powder  flask,  compartments  for  bullets  and  caps,  cleaning  rod  and 
sundries,  in  mahogany  ca«e.  value  3i><.  Exchange  Electrical  Appara- 
tus.— a.  Caavkroao,  Ross,  Herefordshire. 

Astronomical  Telescope,  length  6ft,  o.g.  Sg*, 

brass  bodv,  rack  to  eyepirci*.  with  Mand.  Exrh.'inge  Photo.  Appara- 
tus.— S.  Clakke,  Wormwood  II ill,  Kirtun  Lindsey. 

iH.P.  Horizontal  Engine,  cylinder   Sin.  bore, 

working  parts  bright,  others  painted,  in  good  order.  Exchange  for 
anything  useful  in  Engineering. — Below. 

Horizontal  Engine,  nearly  finished,  4in.  cylinder 

(bored),  Aft.  6in.  bed.  Will  exchintce  for  21ft.  IJin.  Shafting,  Pulleys, 
and  Bearings,  or  small  Governors.— R.  Makshall,  High-street,  Clay 
Cross. 

^ plate  Camera,  as  Marion's  United,  with  three-fold 
tripod,  three  double  slides,  and  splendid  R.R.  lens.  ) -plate 
Instantograph  bet,  complete  with  two  slides.  J-plate  Diamond  Hand 
Camera  (newj,  Samuel's  Patent  for  twelve  plates.  Will  exchange  for 
1-1  plate  (or  larger)  set,  mu.t  include  two  or  three  Dark  Slide*,  and 
Rectilinear  lens  (good  makir).  Square  Bellows  Camera  preferred. 
Offers  requested  for  part  or  whole.— U.  RowLaiii>,  Bodmin. 

Safety,  hollow  rimn.  tangent  spokes,  balls  throughout; 

Tricycle,  Cripper,  balls  throughout.  Exchange  Lathe  or  IH.P. 
Otto  Engine.— Em  coax  Cxcle  Dtror,  Kirk  wood-road,  Nunhead, 
London. 

8in.    Fan,   double-action    foot-blower,     2in.    Lathe, 

i-horse  Steam- Knginc.  and  other  (foods.  Offers  of  any  kind  requested. 
—Dixa,  2,  St.  Paul's  terrace,  Truro. 

Acoumnlator,  4-colled,  each  cell  two  plates  6in.  by 

Siin..  stoneware  cell*.  Exchange.— W.  E.  PxAnvi:,  1^  Tbanet-strcet, 
London,  W.C. 


Fretwork,  Carvingr*  Beponsse,  and  I<eather 

WoEK.     Caulogue  of  all  requisites,  aix  stamp*.- HanoBS   Baos. 
Settle,  Torks. 

Fretwork  Parcels.  lOft.,  assorted,  4s.    Fretwork 

Outfit,  2s.  6d.    Prctaaws,  1*.  «d.  gross,  carriage  paid.— Below. 

TnminflT  Woods.--Ebony,    Box,    liraum  Vitae, 

Rosewood,  parecU  5*.  and  10s.  each.    Good  value.- Hxbubb  Bbos., 
SetUe. 

Practical  Dynamo  Bnildingr  for  Amateurs. 

How  to  wind  for  any  output,  by   F.  Walker,  illustrated,  post  free 
U.  lid.-lLirrx,  3,  St.  Bride  street,  E.C. 

Nicotine   Dif&onlty    Solved.  —  All   users  of 

*<Roll   Call"    Pipes   say   so.     Splendid    briars.     Healthful,   clean 
luxurious. 

"  Eoll  Call"  Pipes,  post  free  is.  ad.  and  Is.  8d.— 

Dbwshap,  38t»,  Upper  Brook-street,  C.  on  M.,  Manchestar. 

Brass  Name  Plate.  9in.  by  4iin.,  48. 6d.   Lists  free. 

— G11.KXS,  Engraving  Works,  Heading. 

Machine  Engraving  and  Dividing*  on  brass, 

ivory,  and  ebonite.    Style  and  pace  unsurpasaed.— Gilkbs,  Engrav- 
ing Works,  Reading. 

Brass  Window  Plates,  engraved,  for  shop-fronts, 

any  style  or  shape.— Gilbbs,  Engraving  Works,  Reading. 

Zinc  Stencil  Plates  tor  sack,  box,  and  ticket 

marking.    AU  luU  free.— Oilkb«'  Engraving  Works,  Reading. 

Electric    Ligrht.— Complete   Installations,   are   or 

ineandesrent.     Catalorue  three  stamps.— J.  Scxdbbuuib  and  Co. 
Electrical  Engineers,  Halifax. 

Piles  I— Agonising  oases  cured.— Palm(v*8   "Indian 

Ointment,"  Id^d. ;  three.  2s.  M.  (internal  remedies  included).— Chapel- 
terrace,  West  Auckland,  Durham. 


Palmer's  *' Indian  Medicines,"  Sa. 


6d.,  cure 

pleasure.- 


Wanted,   Brazing   Appliances.      Will 

Lathe  Heads  and  Tee- rest,  also  Blocks  and  Fall*.— Alpbbd, 
ship-Une,  Dulwich. 


give  pair  6^^ 

',  U0,  Lord- 


an 


Wanted,  Screw-cutting  Lathe,  in  exchange  for  new 

Safety  Bicycle,  hall  bearings  throughout,  value  £11,  beautiful 
machine.— CoNrxcTioNBB,  r^9.  Lordship  lane,  Dulwich. 

Bubber-Stamp  Printingr  Outfit  (Richford»«). 

best  metal  bodied,  new,  and  complete  with  accessories  ;  also  good 
Ficcoli,  Opera  Glass,  and  Concertina.  Exchanges  invited  — Walton. 
— Below. 

Silver  Watch,  in  perfect  order,  good  appearance, 

■i  Silver  Albert,  will  be  exchanged  for  Clothing  or  anything  useful. 
J.  WaLTOM,  6,  GoldHmith-road,  Peckham. 

Exchange  4   Bunsens,    2    Pocket    Typewriters,   8 

■  m  PUtes,  small  Pocket  Coil  fo    "     *    ' '  - 

2ic.p 

What  offers  for  Morse  Sounder  and  one  Harness's 

16- cell  Constant  Battery.— G.  F.,  15,  Bennerley-road,  Clapham  Junc- 
tion. 

The  Ohenies-street  Exchange  offers  greatest 

choice.  Entirr  stocks  and  oingle  instruments  purchased.  Best 
market.    Particularb  first. — ^J^ri  .\tzi,  Chenies-street. 


debility,  wasting  of  viul  forces,  Ae.     Readers   lift   a 
Above. 

To  Earn    Money.  —  Particulars,   specimens,  and 

sample  pen  and  pencil,  with  name  and  address,  free  to  Affenta.  Best 
[taying  agency  «vrr  offered.  — Tkb  RiLaroBD  Rvbbsb  STaxr 
^JkixPAHT,  41,  Snow-hill,  London. 

Fur  Boa,  very  dark  brown,  real  Bussian  tail,  10ft. 

long,  very  full  and  soft,  perfeetlv  new,  value,  &5*. ;  sacrifice  18s.  9d. 
Rare  chance.  Genuine  fur.— Mrs.  A.  C.  Jambsox,  73,  Tictoria-road, 
KUbum   N.W. 

Self-centring  I«athe  Ohuck,  takes  }  wire  to  |  drill, 

4*.  3d.  post  free.    Marvel  of  cheapness.— Below. 

Oopper  Bit,  with  patent  locking  joint,  several  solder- 
irons  in  one,  from  3s.— Below. 

Economic  By-pass  Workshop  Gas  Tap  and 

BoBMBB,  save  its  cost  in  one  week,  Is.  Sd.  po«t  free.— Below. 

Spindles  for  grindstones,  emerv  wheels,  &e. :  Screw 

flanges,  anti-friction  rollers,  hand  and  treadle,  from  4s.  6d. — Below. 

Telephones,  guaranteed  clear  articulation  any  dis- 
tance, free  from  infringement,  unaffected  by  atmospheric  changes, 
from  128.— Below. 

Aff glomerate  Blocks  and  Bands,  No.  8,  8s. 

doz.  i«U.  '  Send  stamp  and  card  for  lut,  bells,  indicators,  fte.^ 
BAL-anaw  and  Co.,  Cliarlbury. 

Silveringr  Glass  Specula  by  new  and  easy  process 

giving  no  failures.  Instructions  sent.— biMkCOTT,  Optician,  Ramsgate. 

Dynamo.  200  candles,  improved  armature,  price  £8. 

List  and  testimonials,  one  stamp.— D.  Walton,  Engineer,  Hebden 
Bridffe. 

Dynamo,   12^  candles,   improved  armature,   price 

£4  lUs.    List  and  testimonials,  on*  stamp. 

Dynamo,  60  candles,    improved    armature,   458. ; 

30-candle.  ^t. ;  10-candle,  SOs. ;  ft-candle,  148.  Lift  and  testimonials, 
one  stamp. 

Dynamo  Oastingrs.  from  28.  6d.  per  set.    Wire, 

from  Is.  per  lt>. ;  Puuchings  from  4s.  6d.  per  gross ;  Lamps  from  3s. 
List,  one  stamp. 

Ghis  Engines,  from  |H.P.  (Butterworth*s  patent). 

List  and  testimonials,  one  stamp.— D.  Waltom,  Engineer,  Hebden 
Bridge. 

Microsoonic  Mountinflr  Materials  of  all  kinds. 

List  on  application.— NuBMAN,  170,  City-rood,  E.C.    Eatab.  1846. 

On  Hard  Solderlngr*—-^  useful  work  issued  by 

Charle*  E.  Rose,  Jeweller,  Bolton.    With  sample  of  solder,  Is.  $d. 

"How  to  Make  a  Dynamo."  85  illustrations, 

third  edition,  post  fre*  }*.— ALrasD  Caorr^  Electrieian,  Dover. 

On  Hard  Solderinfr*-— A  sample  of  easynmning 

hard  solder  inclosed,  with  practical  instructions.— RosB,  Jeweller, 
Bolton.    Is.  6d. 

Write  for  Kingr*  Mendham,  and  Co.'s  (Bristol) 

new  Illcstbatbo  Catai.ooi7B,  4id.  Acknowledged  to  b*  mvaluablc 
to  amateurs. 

"The  Wimshurst  Machine,"  by  W.  P.  Hend- 

ham,  give*  theory  of  action  and  many  experiment*.  Post  free,  I3d.— 
K.IMO,  MBNDSf sf,  and  Co. 

Tables  and  Memoranda  for  Electric  Engineers. 

In  pocket-book  form,  containiox  useful  formulie,  tables,  and  inforina 


Carbon  PUtes,  small  Pocket  Coil  for  Pocket  Batt«ry,'which  will  light 
lamp. — Babras*,  37,  Bromley-street,  Hull. 


tion  in  daily  requisition  respecting  electrical  circuits,  traction,  marine 
propulsion,  lighting,  prime  motori 
Ac.    Br  F.  Walker.    Illustrated. 


Prise  Medals,    London,    Edii^onfa.  Awtahs. 

Holland,  for  Lathe*  and  Eagineer*'  TooU,  awaticd  to  B&XTAnu  Cfc, 
Colchester. 

We  are  eonstanUy  Designing  and  Hakiog  Tools  far 

the    British  Government.     Several  dep*rtBi«t«-— BniTABxu  Cs, 
Colchester. 

Technical  Schools,    Workshops,  and   Faetoda 

fitted  compleU  with  Engine*,  Shafting,  Toob.    Plnu  and  cshutn 
submitted. 

Heavy   Department.— Tools  up  to  IS  tmiii 

Shapers,  boring  TaUe*,  Planer*.    New  dMigaa. 

See  the  patent  Shaper  designed  for  Davy  Pazaitt. 

American  Patent  for  *ale.— BaiTAJiKiaX)*. 

Lathes,  from  85s.  to  £350.    Hilling  ICaefaineB  to 

Electrician*  and  Qiaa*ftni*hen. 

Send  six  Stamps  for  New  Oataloffue,  ivtth  hikoC 

•eeond-haad  Engine*,  Tool%  Machinery.  * 

Notice.— We  are  buyers  of  Engineers  and  Woodp 

worker*'  Tools  (good  aecond-haad)  fbr  export.— Below. 

Our  Monthly  Catal<«iie  of  second-hand  Engines,  gv 

or  ateam,  aent  on  receipt  ofux  stamps. 

Entries  of  Machinery  and  Tools  for  mIb  ■< 

wanted.    Terms  as  per  catalogue.— BBirasiKia  Co. 

We  Sell  for  Cash  or  on  hixe-porchaae.  Isi|Ht 

•tock  in  London. — lOO^  Uoundaditch. 

Oall    at    London    Depot.      AU    lettan  to* 

BBiTaKKiA  WoBB*,  Colchcatcr. 

a  Bottone,  WaUington,  Surrev.  m^MjUs 

following  Electrical  Books  and  Apparatoa.      Invaluabk  t*  EtoctBOl 
Amateur*  and  Engineer*. 


"Electro-Motors:   How  Made    •»!  ,    ^ 

UsxD."    A  handbook  for  amateurs  and  practical  men.    r**t&«*,«i 

*'  The  Dynamo :  how  Made  and  how  Utsl" 

All  amateurs  should  read  this  book.    Price  2*.  8d.  post  fre*. 

"  The  Dynamo,"  Sixth  Edition,  contains  diieetiaB 

for  iff«^«"g  the  beet  for jm  of  Dynamo*.    2*.  Sd.fwat  free. 

"The  Dynamo*'   contains  tables  for 

the  proper  winding  to  u*e  for  any  output.    Sa.  9d.  poet  free 

"Electric  Bells    and    All  About 

Second  edition,  poat  fir**.  Si.    Indispensable  to  bell  Attar*. 

Motor  Castings  and  Fittings  of  aU  patte 

Siemens,  SImptox,  Manchester,  and  other*.     AxaatujrM,  stM  aft 
laminatcdl  —  ^_ 

▲  beantifol  Uttle  Dynamo  that  U^iti  SMrilf  tso  ** 

volt  lamp*,  po*t  free  in  box,  16*.  9d. 

Dynamos  of  the  Highest  BAoieney,  ftiiB 

■  tA  £9n  •  far  livktinv.  olatinr.  eauterinnx.  and  *i  pari  ■■■til  VHk 


HoncontaL   and   VerUcal    Engine     Casting*.    Latbe  » 
Machine    Caatinga,  1    stamp.  —  Toxuui,   Qneea't-nrfi 


THE    SIXPENNY     SALE    COLUMN. 

•  ■  ■ 

Advertisements  are  inserted  in  this  column  at  the 
rate  of  6rf.  for  the  first  16  words^  and  6d.  for  every 
tueeeeding  8  words. 

New  ninatmted  Price  List  of  Screws,  Bolts  and 

ScT*  for  Mod*l  Work,  drawn  to  actual  site,  sent  on  receipt  of  stamo 
— Moani*  Cossx,  ISa,  Kirkgatey  L*ed*.  *^  ^' 

^Millar's  Electric  Depot,  14,  Deansgate,  Man- 
chester.—Best  of  everything  electrical.  Large  stock.  Low  prices. 
Catalogues  3d.  "^ 

Tam  o'  Shanter  Hones.— Fine,  medium,  sharp 

qualiUes— raror.  kniff,  joiner's— Is.  3d  ,  Is.  M,.  and  2s.,  according  to 
size,  post  free.    Try  these  fjLmous  hones.— TaM  o'  SuaMTxa  Home  Co 
Dalmore,  8Uir,  Ayrshire. 

Wheel-onttliig  and  Dividing  to  IS  inches  dia- 

Btetor,  in  brae*  only.— Cuae,  BsUnda-street,  Honalet,  Leeds. 

^  JF^^^^J^^  Electrical  Stores.  —  For  Bells. 


iting,  prime  motors,  estimation  of  power,  testing,  Ac., 
Post  free,  2*.  Id.— iLirra,  S.  St, 
Bride-street,  Ludgate-circus. 

Glasiers'  Diamonds,  68.  6d.,  upwards.  Be- 
setting and  postage,  2s.  bd.  Circular  and  Tube-cutting  Diamonds. 
—Below. 

Diamond  Points  for    all    kinds  of    engraring, 

writing,  rulmg,  and  scratching,  from  3s.  6d. — Below. 

Diamond  Taming  Tools  for  truing  emery  wheels 

and  turning  hard  steel,  Jkc,  from  6s.— Below. 

Diamond  Drills  from  Is.    Drill  Stock  and  postage, 

Is.  3d. ;  Bob  ditto..  Is.  lUid.,  and  2s.  10|d.— Below. 

Diamond  for  lapidaries.  Diamond  Sparks  for  ehina 

riveters.- Wood*  and  TootaaiHT,  6i,  Spencar-street,  CUrkenwell, 
London. 

To  Ladies.— What  to  do  best  and  what  to  avoid  to  be 

happy  in  married  life.  Valuable  instruction  pamphlet  for  wiTrs,and. 
those  who  wish  to  improve  their  health  and  means,  7  stamps. — Mrs 
Hebbbbt,  49,  Talboi-street,  Nottingham. 

Lithanode  Portable  and   Pocket    Accumulators. 

Lists  free.— Cathcart  and  Pkto,  57b,  Hatton-garden,  London,  E.C. 

Electric  Bell  Wiroa,  beat  insulation,  22,  3s.  6d. ; 

20,  4s.  9d. ;  110  yards  ;  40  miles  in  stock.— Above. 

Vacuum  Tubes,  varied  ajisortment,  at  lowest  trade 

prices.    Call  or  write. — Catucabt  and  Pbto.    Above. 

Ohime  Clocks,  all  i>arts,  finished  or  rough.    Chime 

Barrels  pricked.— Evxbt,  102,  |}arnabury-road,  London,  N. 

Trains   of  Wheels-   for  automatic,  teleeraphic, 

and  other  purposes.    Spring  Motors,  all  sites.- Etbbt,  London,  N. 

Wheels,  Racks,  Pinions,  Worms,  Screws,  aU  sixes,  all 

numbers  ;  all  complicated  Clocks  to  order.— Evbbt. 

Everv's  Patent  Musical  Bars,  softer  and  purer  tone 

than  bell*  or  gong*  for  long-case  elocki. 


Ite.  to  £W  :  for  lighting,  pUting,  cauterimng,  and 

Dynamo    Castings.— Beantifol    sets    for  fcp^ 

Dynamo*,  flni*hed  ready  for  wire,  10*.  each ;  warrsated  •IBcicBt. 

Ammeters,  Voltmeters,  CtalZ^ttO^^Wvi 

*ach.    Tangent^  10*.    Standard  Ohms,  2a.  6d.    Bridge*,  U.   US. 
Hd.— 8.  BOTTOWB,  Wallington,  Surrey. 

Twist  Drills,  any  size,  at  wholesale  price.    li^ 

post  free.- Address,  J.  Lfcx,  Gladstone- street,  Kettering. 

Bicycle,  Facile,  SOs.,  only  wants  seeing ;  a  bannia. 

room    wanted.  —  RoBiJi SOS,   57,    Agamemnon-road,    West   Ktr.^ 
stead,  N.W. 

A  1H.P.  Vertical  Steam  Engine  '«  »lfi  ^ 

governors  and  fetsl  pump,  complete,  cheap.— Ska bp,  71,  Wjarrfrt- 
road,  Bamsbury,  London,  N. 

O.  E.B.— Instantaneous  photo  Express  Train,  10  l>y 4 

framed  in  oak  (makes  good  picture},  Cs.— 11.,  90,  Cloudesler-rw*, 
London,  N. 

Horizontal    Gas-Engine    Castings,  ▼»*»■ 

jsrketed'c) Under,  lin.  bore,  Bin.  stroke,  non-compre**ion,  Pbat"  I* 
— Patbicb,  Chelmsford. 

Lokin'8  vertical  Lathe  Planer  Castings,  rougblOb 

Finished,  50b.    Photo.  6d.— Patbu  k,  Chelmsford. 

Lathe  Saw  Bench,  rippinj?,  grooving,  nhsim 

sngle-cutting.  Castings,  6s.  Finished,  iia.  Photo.  tid.—PAiiKi, 
Chelmsford. 

Bisschop  Qas-Bnglne,  2-man,  latest  type,  sea 

running,  as  new  ;  low  price  to  clear. — Patbicb,  CLelmsfonL 

Castings.— New  Illustrated  Catalogue  of  perfid 

Launch,    HoSaoata'     "^    ''—  "'    "— ^-     ''"»'—     '-•»-  -* 
Drilling    Machine 
Bamsley,  Torkshir* 

French  Polishing,  Bbonising.  Staining.  Vantt^ 

Ing.— A  new  Book.  Contains  225  Recipes  o*  Trad*  Secrets,  •» 
instrucUons  and  details.  Free,  1*.  Sd.— Tokum,  QnesB's-tssl. 
Bars«ley,  Yorkshire. 

Five  Hundred  Trade  Secrets.— A  new  boA 

ConUins  5tW  workshop  recipes,  with  full  instructions.  Valaaiw  «• 
useful  to  erery  reader.  Post  free.  Is.  6d.— J.  Tomlui,  Queea  s-ns^ 
Bamsley,  Yorkshire. 

Mixing  Paints.— A  new  book,  oontaining  tnfc 

recipes  and  instructions  for  mixing,  making,  and  oaing  aflUali*; 
paints,  colours,  oils,  Ac.    Free,  1*.  9d.—J.    Toxiox.  * 
Barnsley,  Yorkshire. 

Brass  Lacquering,  Bronzing,  &o.^^ 

Recipe*,  with  insUuctions  for  various  colours  of  !•«?«• 
broniing,  Ac.  Free  Is.  Sd.— J.  Tomlir,  Queen' s-rowl,  Bamsky,  H 
shire. 

Gold,  Silver,  and  Copper  Solutions,  "b£2 

larce  quantities  supplied.    InstrucUons  free.— G.  Lohb,  1^ 
street,  London,  £. 

Electro-plating  and  Gilding.     Every 

supplied  at  trade  price.— U.  Lowe,  13,  Chipka-sUeet,  LoaddO, 

The  art  of  Electro-plating  and  Gilding 

eally   Uught.      For    terms    address— U.    Lowe,    13,   Chif 
London,  h. 

Photographic  Lens,  every  deecripti<?n.  sll 

subject  to  approval.    List,  stamp — J.  U.    Rioo,   25,   V~^ 
South.  Halifax. 

Model  Engine  Castings,    horlsonts], 

beam,    marine,  triple  expansion,  &c.    Lathe  Castiags. 
list,4d.— STirriM. 

Model  Engine  Castings,  parts,  &e.   Bert  ki 

for  low-priced  goods.    Obtiln  list.— i>(irrix  and  Co. 
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6. — The  SBQapemeiLt. 
19  tlio  most  important  pnrt  of  the 
!k  as  regards  timekeeping,  and  will 
the  ekili  and  caro  that  can  be 
upon  it.  The  form  recommended 
lock  is  that  known  as  the  "  Bacoil," 
in  the  17th  century  by  Dr.  IIookB. 
ia  old  form,  it  is  the  best  all-round 
mt  for  the  ordinary  run  of  clooks, 
ay  are  provided  with  sooonda  pen- 
when  the  "dead-beat"  ia  to  bo 
,,  though  it  requires  far  greater  care 
Qstruction. 

»Ued  the  "recoil"  from  the  fact 
9  ia  no  position  of  rest  for  the  'acape- 
ith  aa  in  the  dead  beat  and  some 
As  soon  as  one  tooth  "escapee" 
her  drops  upon  the  pallet,  the  wheel 
"  until  the  ^ndulum  reaches  the 
it  its  vibration.  Until  then  the 
Fers  a  rtaUtancc  to  tho  motion  of  the 
n.  When  the  pendulum  comes  to 
oommences  its  return  vibration  it 
amislance  of  the  wheel  until  the 
japes,  and  so  on.  The  wheel,  of 
advances  more  than  it  recoils ;  tho 
e  constitutes  the  impulse. 
7  is  a  drawing  of  Gio    escnpemeat. 


the  figure,  forms  the  impulse-  i 
face  of  the  pallet.  ' 

For  the  "disengaging"  pallet,  draw  the 
line  A I  lj°  from  AC  (tho  tooth  having 
"dropped"),  from  this  again  drawAK  fy 
from  A  I.  Whero  A  K  intersects  B  G  ia  tho 
point  whore  the  nest  tooth  will  fall  upon 
this  pallet.  Tho  point  where  A  I  inter- 
sects   B  D   marks   the   point  of  pallet.      A 


out,  proceed  aa  follows  : — Draw  a 
presentingthe'scape- wheel.  Through 
re  draw  the  vertical  line  A  B.  Mark 
le  off  into  twenty-four  equal  di- 
beginning  at  the  point  where  it  is 
:ed  by  AB.  These  represent  the 
E  the  teeth.  From  the  fourth  tooth 
r  side,  that  is,  thiee  whole  spaces 
1  centre,  draw  the  tangents  C  B  and 
itting  A  at  B.  B  tepresenta  the 
t  the  pallets.  From  B  draw  B  F  and 
n  angle  of  4'  to  the  tangents  C  B  and 
Tiis  4'  ia  the  impulse  required,  that 
listance  throueh  which  the  pallets  arc 
iven  by  the  wneel  at  each  vibration, 
escape-wheel  having  24  teeth,  the 
V  between  each  tooth  will  be  1j°,  and 
ael  advances  half  this  distance,  "i"  at 
Vcation  of  Uie  pendulum,  This  i 
I  into  6'  of  impulse  and  I A '  of  "  drop 
•od  of  the  pallet-face,  A  mdial  line, 
^^ore  drawn  at  an  angle  of  p  to 
■".  Where  A  H  cuts  B  F  is  the 
■'engaging"  pallet.  A  curve 
thia  point  and  the  point  C, 
.  1889. 


""%««- 


the 


1  drawn  through    these    points    forms 
'mpulao-faco    of    the    "  disengaging" 


pallet,  to  form  these  curves,  from  tho  pallet- 
centre  B.  draw  the  oii'cle  EE  with  half- 
distanoe  between  A  and  B  as  radius.  Then 
draw  tangents  to  thia  circle  through  tho 
points  where  tho  wheel-teeth  fall  upon  tho 
impulse-faces— viz.,  where  AC  and  AK 
intersect  B  U  and  B  Q,  as  shown  in  the 
figure.  Let  the  curves  start  from  these 
tangents  as  shown.  Tho  backs  of  the  pallets 
are  formed  by  radial  lines  from  the  'scapo 
wheel.  The  backs  of  the  'scape-wheel  teeth 
are  inchned  at  a  slight  angle.  Tbe  fore  sides 
are  curved  as  shown. 

The  action  ia  as  follows :  The  wheel  has 
tendency  to  advance  in  the  direction  of  the 
forced  to  recoil  through  the 
tooth  C  having  just  "dropped"  upon  tho 
impulse-face  of  the  engaging  pallet,  which, 
containing  its  forward  motion,  drives  back 
the  tooth  till  it  comes  to  rest,  and 
its  return  vibration.  Then  the  tooth  assists 
it.  The  assiatanoe  up  to  tho  point  0  just 
balances  the  recoil  it  has  received.  There- 
fore, until  the  tooth  again  reaches  the  point 
C,  the  true  imptdae  la  not  given.  At  C, 
tho  true  impulse  begins,  and  continuet 
till  the  tooth  finally  drops  off  the  edge 
of  pallet,  having  given  the  latter  its  "  ' 
impulse.  The  tooth  M  then  drops  o 
disengaging  pallet,  recoils,  gives  ita  impuli 


to  shape  to  a  paper  pattern,  aa  befon 
stated,  carefully  smoothed,  and  the  hole« 
drilled.  They  must  be  hardened,  but  not 
tempered.  They  are  then  polished  with  oil- 
stone dust  and  oil,  and  red-stuii  and  oil,  on 
a  boxwood  polisher,  care  being  taken  to 
keep  all  surfaces  quit«  square.  The  centre 
hole  must  be  opened  to  fit  the  paUet-afafl, 
and  they  must  be  knocked  on  tightly  up  ta 
faco  of  brass  collet  to  which  they  are  screwed. 
The  staff  itself  is  hardened  and  tempered  in 
wny  as  a  pinion.  The  back  pivot  should 
bo  a  ti'ilie  larger  than  tho  front,  as  it  bear* 


ineaging  pallet,  recoils,  g 
.  i&ops  off  again  in  the  as 


The  escapement  had  better  be  drawn  out 
exactly  to  size.  The  best  way  to  do  this  ig 
to  lay  the  'scape-wheel  fiat  upon  a  sheet  of 
paper  on  a  soft  blotting-pad,  and  press  it  in 
sufficiently  to  mark  points  of  teeth;  at  the 
same  time  mark  centre  carefully.  This  will 
ineiire  the  pallets  being  set  out  exactly  to 
size.  A  pattern  of  them  can  then  be  cut  out 
in  writing-paper,  and  used  as  a  guide  for 
tiling  them  up  to.  In  planting  the  escape- 
ment also,  it  can  bo  measured  exactly  from 
drawing  to  obtain  the  correct  distance 
between    'acapo-whoo!    and    pallet-holes   in 

7.— The  'Soaps -Wheel. 
Fig.  28  shows  the  mounting  of  the  'acapa- 
whoel.&c.  This  ial  gin.  in  diameter  and  o^iu, 
thick,  and,  as  before  stated,  haa  24  teeth. 
Its  pinion  has  seven  leaves.  It  is  mounted 
on  a  brass  collet,  aa  shown,  like  the  third 
wheel  (No.  5).  The  pivots  are  small.  Both 
Theel  and  arbor  are  made  very  light.  The 
teeth  should  be  carefully  polished  with  a 
boxwood  polisher  and  rottenstone  and  ' 
After  being  mounted  it  should  bo  centre 
the  lathe,  and  tested  for  truth.  All  the  teeth 
should  be  fjMdIi/  the  same  length.  If  not, 
hold  a  piece  of  fine  emery  lightly  against  the 
tips,  and  revolve  the  whool  rapidly ;  this  will 
top  them  all  down  evenly. 

8.— The  PailotB. 

The  pallets  should  be  screwed  by  a  cointla 

of  screws  to  a  brass  collet  on  the  arbor.    The 

centre  of  faces  must  come  exactly  opposite 

the  'scape-wheel  teeth.    They  should  be  filed 


t^ 


^— //* 


weight  of  crutch.     Both  palleta  and  orutoli 
■e  shown  in  Fig.  29, 

9. — The  Cratch. 
The  crutch  shown  in  Fig.  29  is  of  brass, 
}tn,  long,  and  fixed  to  a  brass  collet  oa 
pallet-staff  by  two  screws  in  same  manner 
as  the  pallets.  A  steel  pin,  nicely  poliahed, 
Jin.  long  and  ^in.  thick,  is  screwed  into 
lower  end.  This  pin  passes  through  a  slot 
the  pendulum-rod  and  transmits  the 
ipnlses  received  by  the  pallets  to  the  pendu- 
lum. It  will  be  noticed  that  the  pallat-sfaff 
to  which  the  crutch  is  fixed  is  longer  than 
the  pinions,  and  tho  point  where  the  crutch, 
is  screwed  on  comes  through  the  back  platfl, 
the  entire  crutch  being  bohind  the  olock- 

10.— "Pitching"  the  OolnK  Traitt. 

Having  now  completed  the  goine  train, 
the  next  thing  to  do  is  to  "pitch"  the 
wheels — that  is,  to  drill  the  holes,  &c,,  in 
the  plates  and  run  the  wheels  in  position. 

Take  tho  back  plate  with  the  pillars 
riveted  into  it.  On  the  inside  draw  a  lino 
straight  down  tho  centre  from  top  to  bottom, 
with  a  fine  point.  Measure  4.jin.  from  the 
top,  and  drill  hole  for  back  pivot  of  centre 
wheel.  In  drilling  pivot-holea,  first  mark 
tho  exact  spot  with  a  pointed  ub  am  faring  tool 


hold  in  the  fingers.  Fig.  ^0  shows  BUch  l 
tool.  Thon  dnll  with  a  small  drill,  after- 
wards opening  the  hole  to  the  correct  size  by 
means  of  a  fine  tapered  broach  revolved 
lightly  between  the  finger  and  thumb,  takiug 
care  at  the  aaina  time  to  keep  the  holes  up- 
right, When  the  back  pivot-hole  is  drillwi, 
tiSe  tho  front  plate,  lay  it  carefully  on  tiw 
back  of  back  plate,  see  that  its  edges  coiocida 
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perfoctly,  and  mark  centre  of  frout  pivot-hole 
-with  the  chamfering  tool  through  the  hole 
already  drilled.  This  will  insuro  tho  wheel 
being  upright.  Drill  this  hole  as  before,  and 
open  oat  to  correct  size.  Pivota  ahould  haye 
no  perceptible  side-shake  iii  their  holes,  but 
at  same  time  must  be  easy  enough  to  drop  in 
and  out  of  them  when  tho  frame  is  reversed. 
Iha  section  of  a  pivot  and  hole  is  shown  in 


Pig.  31.  The  inside,  it  will  be  eeen,  is  left 
square,  but  the  outside  is  cupped  out  to 
retain  the  oil  around  the  end  of  pivot,  and 
prevent  it  spreading  oyer  the  plate.  Thia 
cupping  out  anould  tw  about  |in.  m  diameter ; 
if  larger,  it  will  not  retain  tho  oil.  The  front 
pivot,  being  larger,  merely  has  the  edge 
bevelled  ofi  the  outside  oE  tho  hole,  as  shown 
at  B  (Pig.  31).  The  centre  wheel  should  now 
nm  quite  true  and  freely  in  tho  frame  with- 
out any  side-play,  but  tne  eud-ahake  must  be 
distinctly  heard  when  the  frame  ia  reversed. 
These  few  remarks  about  end-ahako  and  aide- 
play  refer  to  all  the  wheels  and  arbors 
throughout  the  clock. 

The  third  wheel  will  now  he  taken.  For 
pitching  these  depths  clockmakers  have  a 
Bpocial  "  depth -tool."  This  amateurs,  of 
■course,  will  not  possess,  so  I  shall  describe  a 
way  of  pitching  depths  with  ordinary  oom- 
fiasses.  Tho  depth  in  question  is  that  of  the 
•centre  wheel  with  the  third-wheel  pinion. 
Afl  has  been  lately  explained  in  the  exoelleut 
articles    ou    "  Odontica,"    wheel-teeth  (or- 

■  dinary  form)  are  formed  up  to  a  certain 
point  of  radial  lines ;    from  that    they  ore 

.  curved  to  a  point.  A  circle  drawn  where 
the  radial  lines  end  and  the  curves  begin  is 

■  called  the  "piteh-circle."  Similarly  with  a 
pinion,  tho  leaves  are  formed  by  ratiial  lines 
up  to  the  "  pit<:h-circle, "  beyond  which  they 
aro  semicircular.  There  is  this  difference, 
however  :  tho  acting  portiona  of  the  whoel- 

■  teeth  are  Ike.  curvra,  while  the  acting  parts  of 

■  the  pinion-leaves  are  the  radial  portions.  To 
.jrun  properly,  the  wheels  must  bo  so  placed 


that  the  pitch-cirdes  roll  upon  one  another, 
oa  it  were  (see  Fig.  32).  Therefore,  in 
pitdung  a  depth,  it  is  only  necessary  to 
measure  the  diameters  of  tho  pitch -circles, 
leaving  the  points  of  the  teeth  to  themselyes. 
With  a  pair  of  fine  dividers  measure  the 
dinmeter  of  the  pitch-circle  of  the  centre- 
wheel,  and  transfer  it  accurately  to  a  piece 
of  paper  ;  then  do  tho  same  with  the  pinion  ; 
I  that  to  the  other  measureiaeny;   on  the 


paper,  halve  the  sum  of  tbeae, 


^ 


thai  is 
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the  correct  distance  at  which  the  wheels 
must  bo  placed.  Afeaaure  thia  distance  along 
the  centre  line   on   plate,    mark    point   for 


>ivot-hole  through  the  back  plate  as  before. 
Hun  this  wheel  in  iirat  by  itself,  to  seo  that 
all  is  right ;  then  with  the  oentro  wheel,  to 
try  the  depth.  It  not  quite  correct,  opon  the 
hole  next  to  the  pinion  (called  the  "  depth  " 
hole)  out  larger,  plug  it  with  good  hard 
brass,  and  re-drill. 

Bopeat  the  same  operation  with  the  'acapo- 
wheel ;  but  in  thia  case  measure  the  distance 
upon  the  front  plate,  that  being  the  depth- 
hole  tb'^  time. 

The  pallet  depth  can  be  measured  from 
the  drawing  previously  made  of  the  escape- 
ment. Measure  thia  along  the  centre  line  on 
both  plates,  and  drill  front  pivot  hole.  In 
the  back  plato,  where  the  pallot-staff  ia  U> 
pass  through,  drill  a  j^in.  hole,  and  moke  a 


^J 


slot  from  top  of  plate  wide  enough  to  admit 
the  staff.  :(See  Pig.  33.) 

To  hold  the  back  pivot,  a  brass  bridge 
required,  as  shown   in    Pig.  34.    This  had 
better  be  a  casting.     Dimensions  are  given 
in  the  figure.    This  is  screwed  on  tothe  oaek 

Elate  by  two  large  serewa,  and  further  held 
y  two  steady -pins.  The  pallet- staff  is 
passed  under  the  arched  centre,  and  the  baek 

Sivot  hole  is  made  in  a  projecting  piece  A. 
o  fix  this  bridge  in  position,  first  ^ill  the 
two  steady-pin  holes  through  it,  arrange  it 
on  plate,  so  that  the  piece  A  covers  the  hole 
in  plate  through  which  the  etad  passes,  and 
mark  steady- pm  holes.  The  pins  can  then 
be  fixed  in  bridge,  and  holes  in  plate  opened 
to  receive  them.  The  screws  can  now  be 
eaaily  fitted.  They  must  be  hardened  and 
tempered  (as  must  be  all  the  screws  in 
the  clock)    and  either  polished  bright  or 

The  part  B  which  projects  |in.  beyond  A 
bos  a  fine  vertical  alit  throughout  its  length, 
through  which  the  pendulum  suspension- 
apring  paaaea. 

Sight  point  for  bock  pivot-hole  through 
the  front  one  already  drilled  and  hole  in 
back  plate.  Try  the  depth,  and  if  alteration 
is  required,  effect  it  as  much  as  psaaible  by 
means  ot  the  front  pivot-hole,  which  ca 
manipulated  easier  than   the  back. 


depth  oan  be  eaaily  observed  by  pressing 
centre  or  third  wheels  forwara  with 
finger  when  tho  pallota  are  in  position. 
teeth  should  have  as  little  "  drop"  as; 
eiblo,  but  must  clear  the  backs  of  the  pal 
safely.  Should  the  pallets  require  alterat 
they  can  be  reduced  by  an  emery-sticl 
required,  and  re-pohahed. 

Next  take  the  fusee  and  score  off 
depth  as  before.  As  will  be  seen  from  ] 
1,  the  fusee,  centre,  third,  'scape,  and  pi 
holes  aro  all  on  the  centre  lino. 

The  barrel-holes  are  drilled  23iu.,  be 
the  fusee-holes,  but  uot  ou  the  centra  li 
Mark   them   j^in.  to  the   left,  as  shorn 


Fig^  1.    Fig.  3J  shows  the  arrangement 
the  going  ti'ain. 

The  sijuare  on  barrel -arbor  comoa  throt 
the  front  plate.  On  to  this  square  ' 
ratchet  will  be  fitted.  The  cUcfc  or  pawl 
screwed  to  the  plate,  as  shown  in  Fig. 
The  ratchet  measures  IJin.  diameter,  _) 
about  eighteen  teeth;  and  is  ^<in.  thii 
It  must  fit  the  square  without  play,  bat  i 
be  too  tight.  The  chck  is  a  casting  I'l 
thick  and  Ijin.  long,  of  shape  shovn 
Fig.  1 .  Doth  ratchet  aOd  click  are  of  bri 
This  ratchet  and  click  are  both  atatioM 
when  the  clock  is  being  wound,  and  whec 
ia  ^oing  they  only  serve  to  hold  the  m* 
spring.  "When  the  spring  is  set  up.  j 
click  18  tightly  screwed  to  the  plate  sofi 
it  cannot  moye. 


OT.  21,  1893. 


KWQUSH  MBOHANIO  AKD  WOBLD  OT  80IKW0B!   No.  1839     s  Ji 


le  chains  or  lines,  together  vith  the  stop- 

;,  will  be  oonndered  later  on,  when  all 

Tain-whoels  have  been  planted. 

Midlesa  to  say,  the  method  of  uprighting 

jIs  here  described  is  not  that  resorted  to 

ilockmak 

is  used. 

a  small  hole  in  the  centre,  through 
h  « _  fine-pointed  steel  runner  passes 
ion-tight,  and  is  adjustable  Tertically, 
point  just  coming  through  Hha  plate. 
!tly  over  this  runner  is  another,  held  in 
aon  by  a  firm  standard,  something  after 
nanner  of  a  drilling  machine.  This  is 
iidjnstable,  and  should  meet  the  lower 
ler  eiEcUy.  The  bottom  pivot-hole 
;  drilled  in  plate,  the  frame  is  placed  on 
table  in  such  a  position  that  the  point  of 
r  runner  just  enters  the  hole.  Hie  top 
ler  is  then  pressed  down  on  to  the  top 
I,  and  marks  position  of  top  pivot-hole. 
iis_  tool  is  troublesome  to  moke,  and 
naive  to  buy.  WiUi  care,  very  good 
.ta  can  be  obtained  by  means  of  the 
h-and-ready  method  described,    There- 

unless  any  readers  contemplate  a  rui 
lookwork  or  similar  apparatus,  it  wUl 
be  worth  their  while  to  make  or  buy 
altools. 

la  same  can  be  said  of  tbe  depth-tool 
■e  raferred  to.  This  consists  oi  a  pair 
amee  jointed  together.  Eaoh  frame  is 
ided  with  a  pair  of  runners  on  the  side 
site  to  that  at  which  it  is  " 
1  is  placed  between  one  pair 
a  pinion  in  the  other.  By  means  of  an 
rting  screw,  tbey  can  bo  m  '  ' 
Mch  each  other  until  the  depth 

The  outside  points  of  runners,  which 
ict  from  the  ends  of  frames,  are  tben 
as  a  pair  of  compasses  to  score  o9  tbe 
1  on  tne  plates. 
6  striking  train  will  now  be  proceeded 

•  avoid  delay  and  conaaqaant  annOTsnoe,  wil! 
oorreaiiODdeati  who  write  either  for  mttteriali 
loimatioti  od  points  they  deem  uunffioiaiitly 
intd,  kindlv  Bddieu  as  per  sdrertiMmaaC  c 
psgeofthuiisaeF] 


ITIH'S  lUPROVEI)  DRILLS  AND 
CHUCKS. 

E  improved  drills  and  chocks  for  holding 
them  shown  in  the  annexed  iUiutrBtione 
the  subject  of  a  patent  obtained  by  Sir.  A. 
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I,  of  Qreenwich,  the  object  being  to  mske 
og  and  effident  drill,  with  a  chuck  for 
g  i^  that  will  grip  centrally  and  instantly, 
rovids  for  the  application   of  lubrioanti 


without  withdrawing  the  drill  from  its  work. 
Fig.  1  is  a  front  elevattoo  of  a  drill ;  Fig.  2  n 
tide  view  of  the  same ;  Fig.  3  is  a  eectioD  tbioaeh 
line  XX,  Fig.  4  ;  Figa  4  and  S  are  side  views  </ 
other  eiamplea  of  drills;  Fig.  6  is  a  vertioi 
section  of  the  chuck ;  Fig.  7  is  a  side  elevation 
and  Fig.  8  is  a  plan  of  the  uodenide  thereof.  1 
will  be  seen  oa  referring  to  the  drawings  that  Ui 
drills  B  are  formed  with  a  \/-Bhaped  groove  6  (i: 
either  dde  thereof,  eiteoding  the  whole  leogll 
of  the  drill.  A  dnll  constructed  of  this  form  i 
only  much  stronger  than  those  at  present  in 
,  hut  the  V-shaped  grove  £  is  so  arranged  Ouit 
oil  Duy  be  siipplied  to  the  point  thereof  without 
withdiawing  it  from  its  work,  which  in  som<; 
work  would  b«  a  great  saving  of  time,  and  is  n 
great  consideration,  lo  some  cases  the  drills  i: 
ace  made  double,  as  shown  in  Figs.  I  sod  2 ;  thus 
a  great  laving  would  result  in  truisport.  Anothir 
modification  of  tbe  improved  drill  would  be  form - 
ing  its  point  end  with  two  or  more  different. sizt-d 
dnlls,  as  ahown  in  Fig.  6,  thos  saving  time  in 
cbsnging  drills. 

The  chuck  shank  or  plug  e  is  coostructed  (>F 
suitable  metal  of  a  circnlsr  form,  and  is  drilled  (>t 
bored  out  and  screwed  or  tapped  at  one  end,  d,  in 
allow  the  drill  a  to  pass  through  ;  a  luitable  soreit  - 
□ut,  e,  is  fitted  in  this  opening  in  the  shank  e  Vi 
regulate  the  length  of  the  drill  a.  The  lowrr 
end/is  slightly  tapered,  and  is  grooved  oat  y  ■ 
shaped,  as  shown  mors  fully  in  the  plan,  and  it- 
cot  through  to  a  point  at  or  Dear  its  centre ;  thi< 
V-shaped  groove  will  take  any  sized  drill  con  - 
Btructed  acoording  to  the  invention,  and  thi 
lower  end /may  be  formed  tapered  with  a  screw- 
thread  thereoo  having  a  suitable  nut  whicli 
would  Bcrew  on  over  tbe  spindle,  and  thussprin^. 
and  tighten  the  V-'baped  aides  of  spindle  C  int) 
the  V-8h*ped  groove  in  the  aide  of  the  drill.  Th*' 
end  of  this  form  of  ahank  may  be  used  as  -i 
cotmteraiQk.  In  some  caaea  the  shank  is  nearh- 
straight,  and  a  collar,  f,  passes  over  the  end/o'f 
the  ^ank  c,  having  aet'screws,  g^  g\  on  either  side 
thereof  to  force  or  apring  Uie  V-shaped  inner 
sides  of  the  shank  into  the  V-shaped  grooves  in 
the  drill.  The  patentee  dose  not  confine  himself 
to  the  use  of  the  V-sbsped  groove  in  drills  alone, 
as  it  may  be  used  with  good  results  tor  rimer-' 
and  other  similar  tools  wiUiout  departiag  from 
"■ lofthe'-       ■■ 


KNIQHT'S    HECHANICAL 
TBLBFHOFE. 

THE  mecbaoical  telephone  shown  in  the  abovi' 
diagnuns  hsa  been  patented  in  Uiis  countrj- 
by  Mr.  Uen^  H.  I^e,  on  behalf  of  Dr.  M.  W. 
Koight,  of  mlford,  Masa.  Ilie  invention  relatei: 
especially  to  transoiittera  for  mechanical  tele- 
phones, and  it  consists  in  certain  novel  features, 
the  object  being  to  produce  a,  sicnpler,  cheaper, 
and  more  efiTectlve  device  of  this  character  than 
w  in  ordinary  uae.  Fig.  1  is  a  &ont  eleva- 
,  Fig.  2  a  vertical  section  taken  on  line  z  z  in 
Fig.  1,  and  Fig.  3  an  elevation  of  tbe  diaphragm, 
the  body  or  mouth-piece  being  removed.  Like 
letters  and  ifigores  of  reference  indicate  corre- 
sponding parts  in  Uie  different  figiirea  of  the 
drawing.  The  nature  and  operation  of  the 
-■-opcovoioeat  will  be  readily  understood  by  all 
iDveisant  with  such  matters  from  the  following 
explanation.  In  the  drawings  A  represents  tbe 
back  plate,  and  B  tbe  case  or  body.  The  back 
plate  IS  constractsd  of  wood,  and  is  provided  with 
■  "■»e  opening  S.  The  case  B  is  cylindrical  in 
section  and  is  constructed  of  glass.  An 
annular  flange,  d,  is  formed  round  one  end  of  the 


said  case  or  body.  Tho  oppoaito  end  is  bent  or 
curved  inward,  forming  a  circular  mouth -piece,/. 
Slots  g  are  formed  In  the  edge  of  the  Quige  d. 
Screw  bolts  A,  passing  through  the  slots  into  the 
bock  plate  A,  secure  the  case  thereto.  Washers,  t 
formed  of  rubber  or  sicnilur  material,  are  disposed 
sroimd  the  bolts  of  both  sides  of  the  flange  if. 
Four  glasB  lugs,  k,  are  secured  to  the  face  oi  the 
plate  A  equidistant  from  the  wire  opeoing  b,  and 
project  within  tho  case  B.  A  cylinder,  C,  of 
copper  or  similar  metal  iita  closely  within  the 
case,  one  edge  thereof  engaging  the  lugs  k.  A 
diaphragm,  D,  composed  preferably  of  ^in'abeet 
metal,  closes  the  outer  end  of  the  cylinder  C, 
and  is  provided  centrally  with  a  wire  opening,  m, 
in  ahgnment  with  tho  opening  b  in  the  plate  A. 
Tbe  conducting- wire  U  paases  through  tbeopen> 
inga,  and  a  button,  K,  is  secured  to  Uie  outer  end 
thereof,  the  button  projecting  into  the  mouth  Ot 
the  caae.  The  bi^h  tension  of  tbe  wire  H  upon 
the  button  draws  it  against  the  diaphragm,  and 
holds  the  cylinder  C  firmly  against  the  lugs  it, 
the  aound  vibrations  entering  the  mouUi  f, 
and,  transmitted  by  tbe  diaphragm  to  tho  wire, 
are  intensified  by  this  construction.  The  glass 
forming  tho  case,  beiog  in  contact  with  the 
metallic  cylinder  to  which  Ibe  tUaphragm  is 
secured,  is  found  to  greatly  augment  the  sound- 
waves, and  render  them  much  sharper  and  moie 
distinct.  The  lugs  k  may  be  formed  on  the 
inner  face  of  tho  body  B,  ana  integral  therewith, 
instead  of  on  the  back  pbte,  if  deaired. 


THE  ELECTEO-MAaHET.-VI.' 


the  laws  of  traction,  showing  that  the  poll  is 
OToportional  to  the  area,  yon  have  thii  anomaly — 
that  if  yon  take  a  bar-msgnet  having  flat-ended' 
poles,  and  measnrB  the  pull  which  Its  pole  can  exert 
DQ  a  perfectly  flat  armature,  and  then  deliberateh- 
ipoil  the  truth  of  the  cootaet  surface,  rounding  It 
off,  BO  making  the  surface  gently  mnvei,  the  con- 
pole,  which  only  touchea  at  a  portion  of  its 
uutead  of  over  the  whole,  will  be  found  to 
exert  a  bigger  poll  than  the  pu^ently  fiat  one.  It 
tiaa  been  uiown  by  varioua  ciperimenters,  partico-' 
larly  by  Nicklis^  that  if  yon  want  to  iucreaso  the  poll 
of  a  magnet  with  armatures,  you  may  reduce  the 
polar  surface.  Old  steel  magnets  were  freqnaatly 
lorposely  made  with  a  rounded  contact  BUrtaoe, 
'bare  are  plenty  of  examples.  Suppose  yon  tokea 
straight  round  core,  or  one  leg  of  a  horseshoe  would 
io  equally  well,  and  take  a  Qat-ended  rod  of  ironof 
same  diameter  as  an  armature  ;  stick  it  on  ecdwise, 
iiod  measure  the  pull  when  a  given  amount  of 
iimpcre-tums  of  current  is  circulatmg  round.  Thgo 
having  measured  the  pull,  remove  it  and  file  it  a 
little,  so  as  to  rednce  it  at  the  edges,  or  actually 
lake  a  shghtly  smaller  piece  of  irou,  or  a  narrower 
liiece,  so  that  it  will  actually  be  exerting  its  power 
iiver  a  smaller  area,  you  will  get  a  greater  pull, 
tha  eiptanation  of  this  extraordinary  fact '! 
is,  and  I  will  show  it  to  you.  Here,  Fig. 
I J^  IS  a  small  alectto-magnet  which  we  can  place  ' 
\rith  its  poles  npwarda.  This  was  very  car^ul^' 
made,  the  iron  poles  very  nicely  faced,  and  on- 
coming to  try  them  it  was  found  they  were  nearly 
c^ual ;  but  one  pole.  A,  was  a  little  stroager  than 
the  other.  We  nave,  theiefora,  rounded  the  other 
|>ole,  B,  a  little,  and  here  I  will  take  a  piece  of  iron, 
'.';  which  has  itself  been  slightly  rounded  at  one 
'ad,  though  it  is  flat  at  tha  other.  I  now  turn  on 
.he  current  to  the  electro -magnet,  sod  I  takes 
iQiing-balanee.  ao  that  we  can  meaaore  the  poll  at 
either  of  the  two  poles.    When  I  put  the  flat  end  of 
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tetter  r/^it I'-t  at  tlic  uii'l'ilii  liiv> 
foic,  til':  liri«n  are  nr'>v-M  iiiC 
and  tb«ii:r.tb  at  that  pirti  :u!sr  jilace  B  ,  tlm 
kainW  <>f  liiifti  ]«r  ^luun  in'Ji  rurM  up  l>ii;t>er,  an-l 
wbui  ^'iiii  «|iiv4  tlw  linear  iiuolwr,  in  r'jTiiu'e 
ia-^iiMn  i>>i)I  kuaor  in  priiiHfrli'fU.  In  omiArin; 
tbi>  rrfiuari'  '<(  uiLilli  r  E,  wJtV  'I.e  wiuarn  '.f  i;r>UL:>^ 
B,i  taw  ii|'>iir>t  I't  thn  UDBller  B,  uvbr  tlie  Uri;'    

ii  tb«1iw  < 


■j:'1  bi 


:£ii  lic;pa  :^  7GII  caa  'Xnii'Ltr  :k4  •lad 
Ii*  •q-i.iRL.'.'.^M.  ti  ;L*  '.cij  cue*  ^bfji^  ThL:li  a^^eti<:  l;5a 
1  «;j* -,irL;>.;ftT-  iMknplUi  on  air,  id  tha  ^tii  tte=uel«»  » 
:.  u  «  s-ttv?  '.'  imall  u  tr>  !h  nlaliTtlr  i3«t<  p:.ii:.iM  :  il,  aim.  yoi 
T?     'ii>»r*  Ijal-    'All  ngu4  tar,i«  <td  JiflM  u  tE"*JiJiy  m   Jir 

(<IMTl*Jf!  I^  th4     piK-I  ici'jl  t^ini  KA.    ft^  ;    :i«    «^    iUicli    Ki     ICLlU 

I  ■:>.«  r-uiiiRj.ut:;   u    v>     b*    t    y-iiti,    tLtn,  i^-l  tii^a    ^^olj.     ii 

.r.  i7b  «t  I;  %'.  IT'  tL:''':/:>  V  A. .  '^Iv^Xf.m.xz'iXa  'r     VTt  m  deilin^  with  piecM  1! 
^'>  r-'«  Iv.t  tl^U  !bu«  U  V.  ^  a    ina  irhiRb  are  r.::  jid:ii:e:;  long  with  TMp«eC  V> 

''  or  sqiurt  tcd-taoa  '.f  d«±-i:e  au^tai«.  widoh 

ue  'i^u  ?I'r>a  to  tic  umatn:*:  ul-I  irlich  an  ii:it 
I  40  iLSLiul;  lu  kiray  ti^i:  7.13  caa  ciiuiicr   tL^ 
(•"jUt  (ub  a  yjiii\  u  OjRipubl  wi:li  iu  iiHM;.:e 
r  a'^v  fT'Di  tne  ob]«-:t  -ly-.a  '•rhi-:!  it    ii  M  a;::- 

'  M'liV'Vtr.  witb  t«a1  eUctzouajIpi^ta  tLere  ii  als-aji 
I  laural  I4aka3«:  tike  magocic  Uch  J  3  c^t  all 
'  ^mfrgit  f r.  q  Uie  irr>D  through  th?  end  face.  Ta«n* 
'  t;n,  the  lax-  ivt  ioTciie  tquana  13  no*  appLickble  to 
T'  'kit  cue.     niiit  d  >  we  mean  by  a  poie.  in  the 

Snt  place?  ^Va  must  settle  that  before  we  caa 
even  l*gin  t)  apply  any  law  of  i::>Terte  squirtt. 
\Vlien  l«akaz«  o^'^un  all  onr  a  ;r«at  region,  erery 
[^'Ri-.n  of  the  region  ii  pjlar:  the  wocl  pulu 
simply  means  that  you  hare  a  place  a.mewbere  on 
the  siirftLCe  of  the  magnet  wbere  rllin^i  will  «tick 
on :  and  if  i^Iiu^t  nilf  stick  -la  to  a  considerable 
nay  li'iwTi  tijwards  the  middle  all  thit  re^oa  mu3t 
be  cn!;'i5erc'I  pilar,  though  more  atroDglT  »l  tome 
puts  IhiD  at  others.  Th«»  are  a-ime  cues  where 
you  can  say  that  the  polar  distribution  is  such  that 
the  magnetism  leaking  Iho-.u^b  (ha  lurface  act<  a« 
if  there  wera  a  ma^et:;  centre  of  graTily  a  little 
vray  down,  not  a^uslly  at  the  cod  :  but  casei  where 
you  can  say  there  ii  such  a  disthbuti'^n  as  to  ii%te 
a  mai{iietic  centre  of  ;^ravity  are  strictly  few.  Wneu 
Uauii  had  to  malie  up  hii  ma^etic  meuurements 
it  the  earth,  to  describe  the  earth's  magnetism,  he 
found  it  absolutely  impossible  to  asiigii  auy  definite 
centre  of  gravity  tn  the  observed  distribution  of 
ma^tneliam  over  the  Dorthem  regions  of  the  earth  : 
that,  indee'l,  there  wai  not  in  this  sense  any 
•letiiiite  ma;;i]etic  pole  tn  the  earth  at  all.    Xor  is 

, .    there  to  our  mign^ls.     There  is  a  polsr  region,  but 

<f  the  Urs>:r  B    i  not  a  polo ;  and  if  there  is  no  centre  of  pranty  of 
t  i.1  tl,>.fiir..i    theiurface  majfiielidai  thatyou  can  call  a  polefr""- 


a  long  tubular  alcdK 

,        ,  ^.  _  . of  oU  moAit-bmcl  < 

inn  w^iDiiI  with  a  coil :  he  pot  a  eompaM  nwd! 
i.iA:ra  a  f»C  any,  an,l  otMcmd  tha  aSecL  E 
'iiiiililii  iiiiiiiw'nrfilln  deAectadalKirBt:ir;tlu 
h4  ZMt  a  tnd  of  iroa  of  aiiaBl  I««tk  BDd  pst  it  b  I 
th'i  emi.  and  fomid  AM  psti^  itiawlbiltal 
tha  end  wai  ictnidaced— m  &e  nobv  I  ib  iff 
r^itnlnit  to  T^a  oa  tbt  t«U«— Oa  ai£m& 
iij:mied&ca  iPKiSP:  hat  whn ha p«*ri Q 
iron  right  home  ioCo  tha  gna-lainl  il«irilat 
&>n<ailv:r.  Howi^TOBBCBOUit^ttrfT  B 
had  uaecDscuo^y  inmaaart  its  taeili^  IvlMb) 
when  he  lengthened  out  tfaa  irgncoia.  _Aidwh< 
he  piuhe<I  the  ro*!  ruht  homa  into  tha  land,  tt 
ix^n  lokkB^  which  wai  doa  to  tfaa  addidanbi 
.>:i^d  not  and  did  not  occur.  Than  watadiiliai 
cress -wctit^n.  bat  what  of  Hut?  Iba  addibni 
'3^3a-sectioa  is  praciicalli-  ot  no  aoeont  To 
wi£t  u  force  the  smnatum  acroai  taam  JOiil  i 
air,  whicji  cesiti  irom~;;»  to  I.OOO  timtaaimBcii 
irts,  n'ha;  u  the  use  of  doubling  the  lecCvvc 
tha  irm  ;  Von  w^nt  tn  miiice  tha  air  njudua 
and  von  Lave  not  radocad  tba  air  by  putting  a  on 

Here  is  another  pandoxiial  ezparimnit  I  ia.i 
hers  a  bir  electro 'magnet,  which  we  will  cmMC 
tr,  the  wires  that  bring  the  exciting  cumat  I 
fr^nt  of  it.  and  at  a  distance  from  one  md  cf  ft 
iron  cue.  is  a  imall  campaai-needle  witb  a  tsalki 
:tach^  to  it  as  a  viiible  indicator,  b 


th:i  needle,  and  you  will  a 


.  til  bd  hit  thin  the 
I  the 


Iiot  nil:  •.).'•»'  you  ypt  another  eapariinent.  71114 
il  tlie  •iiui)  el«-:by>-m>K(uat  ( Fig.  lT)wIii<:h  has  one 
Bat  polv  tuid  oua  Toutidad  jnle.  Ilcra  in  an  aina- 
tnrr,  alv>  bant,  luiTinii  me  flat  and  oua  rounded 
ptja.    It  I  wit  flat  to  flat,  and  round  to  round,  and 

ClUttlie  uidiUn,  tba  Hat  to  flat  detachcafir.t: 
t  if  ve  take  r<iund  to  flat,  and  flit  to  round,  wi 
dMil  I  robablf  tiiid  they  an  aViut  etuijly  good  —it 
hi  haril  to  raj  whlrfi  hijdi  the  utruinir. 

I  niiw  jta''-:  ^■  tha  iiousMarutiMi  of  tlie  attractirjn 
af  a  mnjiiipl  mi  a  [liei*)  of  irju  at  a  dlntance.  And 
hm  I  ■"■uin  tfi  a  vnn-  ibiliigt'o  tui'l  complicated 
t[u«iltion.  Whut  is  thnlaw  of  force  of  a  ■u.i'^iet— 
«rutllc.lrf^ma:f^'4— actiiiK  at  npoint  mmo distauco 
Mray  trom  its'  I  hare  a  very  great  controvsrsT  to 
mn-i  H::aiii<it  llie  aimnioii  waj  of  re^>riliuK  ttiii. 
Ilia  utohI  tiling  that  is  jilojier  to  aay  in  that  it  all 
dcjieuil'on  lbs  law  of  lu*cr«e  nniares.  N'uw,  Iha 
law  of  iun;is<i  iituarui  i«  one  of  thusa  dctciilaMu 
thiugx  nt«lin;;  lii  lie  ubuliHhiid,  whidi,  although  it 
BiajF  la:  IniR  111  alidraiit  inatliemalirii,  U  absutututy 
niapjitiraMr!  wIUi  rvMH^.t  to  eluclni-Tnugnete.  Tlis 
anly  un--,  in  fii<;l,  of  tliu  law  of   iuvene  oquarca, 


which  II 


T17  to  interpret  this  in  the  old  way  by  the  old 
r>tion  of  poles.  The  electrc- magnet  has  two  poles, 
and  these  eidte  induced  polw  in  the  opposite 
suiface  of  the  armature,  nniltiiis  in  attiaction.  If 
you  double  the  distance  trom  the  pole  to  the  iron, 
"  "  Tiagpolic  force  (always  supposing  the  poles  are 
'  points)  will  be  one  miarter,  hence  the  induced 
on  the  armature  will  only  be  one  quarter  as 

ig.     ]]iit  the  pole  of  the  electro-tnsguet  is  itself 

weaker.  How  much  weaker  ?  The  law  of  invetie 
jiiuareii  does  not  give  vou  the  slightest  clue  to  this 
oll-imp'irtant  fact.  It  you  cannot  say  how  much 
H'oakeT  the  primary  pole  is,  neither  can  you  say 
low  much  weaker  the  induced  pole  will  be,  for  the 
ittor  defends  upon  the  tonner.  The  law  of  inverse 
iiuare*  in  a  case  like  this  is  absolutely  misleading. 
Moreover,  a  third  effect  comes  in.  Xotonly  do 
cut  down  the  magnetLfm  by  making  an  air-gap, 


to  write  an  nuswi-r  wbou   you  w:uit  to  ) 

•cailr»ival  exanilnntion,  net  by  Homu  fmedl  vxi . 

wfau  livimril  it  yr-nm  ajfi  nt  the  Uuirendty,  and 
nanir  ttjinl  nii  rajKirimqnt  In  Iiih  lifu  t?  eco  il  it  wn 
aiiplinablu  to  iiu  eluclrn-nuigiiet.  In  acudeniii:i 
azmniiiatioiin  Ujrj  olwayx  oapxct  you  to  givu  tij 
laar  of  bivi-mi  iv|uarofi.  What  it  Ihu  law  orinveri 
■riimrcaf  Wu  liail  liottur  undi'mtiiid  what  it  : 
uifora  wo  ivuiibniiu  it.  It  is  n  rtatcmant  to  th 
Ml'iwluft  circ-t-Uiat  Uio  action  of  tho  ms^iiut  (< 
nt  Uia  iiijli' fHimu  pnoplo  nay),  at  a  point    ' 


tanen  away  from  it,  varios  luvurwly  us  tho  iu|Uara 
lit  tli'idkiiaiinifrom  tho]nle,  Thero  is  a  curtnin 
action  at  oti'^  iiiuh  awav.  Duuble  the  diatanen ;  thu 
«i|Uaro  of  Ihal  will  wi  tirur,  uiid,  invormly,  tlie 
actliii  will  la-  I :  nt  douMu  the  dls^ice  tho  uction 
in  J :  :■(  llirii-  tinuis  the  ilistauce  tho  nrf  Jon  is  '1,  anil 
soon.  Y..11  j.ihllry  it  with  niijeIecfro.n,n)li'ct  :iiay, 
takSBiiyrarigtiBtyou  Iiki.,njidunha,  u  hit  upon 
Uie  paiticulw  case,  I  Iwlicvo  you  vHi^/tii  if  *"  *«' 


c  iliitaace,  how  about  1 


nstwillM 
htrtai 
xa.  Ih 
ivina 

doving  from  ona  end  of  thi  ss 
air.  pasdug  by  tha  compaBiml]^ 
unJ  again,  inrisibla,  intotheotto 
end  of  the  iron  sore.  It  ought  to  incnaM  the  In 
ii  we  can  in  any  way  aid  tha  magnetic  lines  tj  br 
through  the  air.  How  can  I  aid  thisfloirt  ^ 
putting  on  something  at  tha  other  end  to  hdp  ■ 
maznrtic  lines  to  get  back  home.  Hers  il*  11 
piece  cf  iron.  Putting  it  on  hara  at  the  hinds  Ml 
of  the  core  ought  to  help  the  flow  of  muiA 
lines.  Vau  see  that  the  feather  makai  _ 
Urper  eicucsiciu.  Taking  away  the  piseaolia 
diminishes  the  effect.  So  also  in  ezjitliili^a 
tractive  power,  it  can  be  proved  that  tha  sddiq  al 
mas*  of  iron  at  the  far  end  ot  a  stni^  iM^ 
mignet  greatlv  inert ssri  the  pulling  powsi  rt 
eniTthat  tou'aie  working  with;  while,  n 
other  haud,  putting  the  lame  piece  ot  iionm  , 
frv'nt  end  ai  a  poU-pisce  greatly  diminidia  tt 
pull.  Here,  clamped  la  tha  table,  ia  a  bat  r'-*^ 
magnet  excited  by  the  corrant ;  and  here  ii-. — , 
piece  of  inn  attached  to  a  spring  balance,  hroa 
of  which  I  can  meaaun  tha  pulT  raqniied  to  dill 


mall  pi 


e  of  il 


...     I  now  remoTa  thairua  1 

from  the  front  end  ot  tha  core,  and  placa  it ' 
the  hinder  end.  And  now  I  find  tt«t  th* 
required  to  detach  the  small  piece  of  inm  tvm 
front  end  is  about  3)Ib.,inilSadot2|tb.  Hh: 
end  exerts  a  bigger  pirn  when  thsTs  is  •  wtm 
iron  attached  to  the  hinder  end.  Why!  I 
whole  iron  core,  including  its  front  aid,  DKri 
more   highly  magnetised,  bocauss   than  il  MVI 

better  way  tor  the  magnt'-'-  '--—  '■ •** 

-■'■  ir  end  and  coiaero""'' 


of  the  magnetic  dtcuit, 
lines  in  the  whole 


but  you  have  a  now  consider 
account.  UecauHo  the  magn'^tic 
up  through  one  of  the  air-gaps  ■ 


gtheai 


ks  they  pass 


«-ill  not  go  that  way ;  a  lot  of  them  wilJ  take 
I  shorter  cut,  although  it  may  be  all  through 
,  and  you  will  have  some  lealcage  across  from 
mb  to  hmb.     I  do  not  say  yoii  never  have  leakage 


ider  other  circu 
in  apparent  couta 
of  aideway  Icaka; 


;  even  with  ai 
lalwi 


It  depends  on  the  goodness  ot 
WW  u.uu.^,..  ,^..^  ,.'  you  widen  the  au-paps  still 
further,  you  will  have  still  '     '  '     " 


1  still  n 


ivhole  magnetic  cm 

was  placed  across  the  front  eni. 
the  magnetic  lines  streamed  away  backwirdi  bs 
its  edges;  aud  few  were  Left  in  front  to  ait  ff 
the  email  hit  ot  iron.  So  the  law  of  BVf* 
circuit  action  explains  thii  anomalous  behitiH 
Facts  tike  these  have  been  well  knoim  for  a  la 
time  to  those  who  have  Studied  eleetro-miga 
In  Sturgeon's  book  there  is  a  remark  thst  s 
magnets  pull  better  if  they  are  armed  with>> 
of  iron  at  the  distant  end,  though  Sturgeco  didL 
see  what  we  now  know  to  be  the  explanaticn  « ■ 
The  device  of  fastening  a  mass  of  iron  to«s" 
of  an  electromiguet  in  order  to  increase  thsa* 
nctic  power  nt  the  other  end  was  pateatsi  ' 
ijiemeus  in  1S|J2. 


a  limb  t 


...      OS  useful 

_iod.     Therefore,  il  is  clear  that, 

'  to  study  the  elfoct  of  introducing  tho 
between  the  annuture  and  the  magnet,  we 
take  into  account   the  leakage ;   and  to 


ilr-ulats  the  lea! 
I  many  considei 
lu  lias  to  take  i 


sge  u 


a.  Plaste'b  new  process  of  engraviiis  ta  P* 
and  crystal  by  electricity  is  found  capableolJJ 
during  results  of  marvellous  delicacy.  1*55? 
to  be  engraved  is  covered  with  a  coneantraisd  "J 
tiou  of  nitrate  of  potash  aud  put  in  coanaetia;" 
one  ot  the  poles  of  the  battery,  the  desigsM 
traced  out  with  a  flue  plaliuum  point  CDUDSctSsI 
the  other  pole. 
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[EHTIFIC  EXPERIBIENTS.- 

u  Experiment  in  OonduDtivlty. 
onductivi  ty  of  metiU*  may  b«  easily  obsaryod 
1  demouttrated  as  follovs  : — Take  a,  piece 
Hre,  or  a  knitting  needlo,  and  a  piece  of 
/ire  of  the  aanie  ten^  snd  of  nearly  the 
tion,  Fig.  1.    Haat  these  in  the  flame  of  a 


haaforita  distingniehiog  feature  its  ei'roroe  aim- 
plicily.  It  i»  intended  (or  ueb  oq  tbe  claai  of 
Durglar  alarms  which  operate  on  open  circuit.  The 
contact  device  ii  applied  directly  to  the  bingo  of 
tbe  doer,  and  conaiAta  of  a  apriug  provided  with  an 
electric  ontaet  placed  on  tho  inner  sidu  of  one  leaf 
of  the  lii^e,  and  ituiilated  from  it  by  any  saitable 
meana.  T^  point  of  this  apriug,  aa  will  ba  seen 
froni  the  iiltutratlDnj  projecta  bevoud  the  leaf,  so  as 
Co  bear  upon  the  cylindrical  nhauc  and  tbe  oppoBifo 
leaf.  Into  this  a  small  plug  of  bard  rubber  J9 
inserted  in  ludi  a  poiltiOD  that  when  the  doni 


and  then  poaa  them  tbroagh   the  Litter. 

■Iding  them  vetticaHy,  allow  them  ' ' 

dl  remain  covered  with  a  thin  1  , 
■tearic  neid.  Next,  insert  the  extremities 
napported  by  a  bottle.  Then  heat  the  free 
ee,  and,  in  measure  as  the  heat  is  propa- 
e  stearic  acid  will  melt  and  form  a  globule, 
Q  alonff  each  wire,  tlius  very  dearly 
spread  of""  '"'  '""  " '     "" - 


ihe  spread  of  the  haat   (see  Sguie). 


wiU  r 


dctly  a 


:  copper  Ibao  upon  the  ii 
sun  luat  the  former  is  a  betlec  duuuuuuji 
haa  the  latter. 

A  Centrifugal  Experiment, 
■ert,  when  a  wine-bottle  is  empty,  drain  it 
3j,  and  aak  those  who  are  present  how 
M  the;  suppose  can  still  be  made  to  fall  id 
m  the  bottle  Some  will  say  ten  dropa 
■enty  dnipi  &a     '\oncan  bat  on  several 


L  sheet  of 

>aper,  and  incline  the  bottle  iii  order  to 
t  K  is  empty  and  that  not  a  single  drop 
lea  &om  it.  Tbea.  raiaingyoararm,  make 
»  swiftly  describe  an  arc  of  a  circle.  Tho 
bJ  force  will  project  a  number  of  small 
rhich  will  appear  innumerable  on  the 
iaper.  This  eiperiment  may  bo  repeated 
imes,  and  drops  will  appear  every  time, 
rhia  eTperitaeut  is  m^ro  aueceiaful  whec 
m  the  floor.  Place  the  paper  upon  the 
t,  leaning  over,  vrith  the  legs  wide  apart, 
bottle  iu  both  hands,  neck  downward. 
I  bottle  (wiftly  describe  ui  arc  of  a  circle  a 
a  above  the  paper. 


lKLETS  BVBOLAB  ALA2H. 


r  otiens.  The 
the  spring 


tact,  sliding  over  its  surface  as  tlie  door 
circuit  ia  then  from  the  contact  on  the  spring 
through  tbe  apring  and  the  body  of  the  hinge  to  r 
second  contact  placed  at  any  convenient  point  upf>i- 
it.  The  result  of  this  arrangemeat  is  avery  certain 
closure  of  the  circuit  on  the  least  opening  of  "~~ 
door.  The  rubbing  contact  of  the  spring  iuai 
good  electriotl  connection. 


A  NEW  FOEM  OF  SPEENGEL  PUMP. 

By  SiDSEV  G.  Hawsos,  D.Sc,  F.I.C, 

Demonstrator  of  Cbemiatry,  University  College, 

Liverpool.* 

ANYOXB  who  htts  used  an  ordinary  Sprengal 
pump  will  know  that  the  gas  from  the  vetael 
which  IB  to  DC  exhausted  ia  removed  by  am oU  pia* — 
of  mercury.  These  rapidly  succeed  one  anotbt 
the  barometric  fall  tuboa,  and  portions  of  the  gas 
ore  trapped,  and  carried  away  between  each  twc 
rif  these  pistoas.  When  the  exhaustion  is  approach, 
ing  completion,  the  volumes  of  gas  so  removed 
become  exceedingly  amall,  and  the  taat  portion  ~' 
the  process  ia  then  one  of  increaaing  alownt 
Tbe  newer  forma  of  pumps  work  on  anotl 
principle.  The  mercnry  in  tnem  ia  caused  to  issue 
in  the  form  of  a  fine  jet  or  apray,  and  themoleculei 
of  the  gas  are,  as  it  were,  driven  forward  and  caught 
by  the  mercurial  bombardment  to  which  thay  are 
subjected.  They  are  then  trapped  by  thepiatont 
of  mciciUT  whidi  form  in  the  ordinary  way  lower 
■jwn  in  the  fall  tubes. 

This  form  of  pump  is  divisible  into  two-main 
kinds— viz.,  the  one  m  which  the  jets  of  mercury 
issue  iu  a  horiiontal  piano  as  figured  in  Oimiugham'a 
paper{thia/uHriij/,llI.,  S3),  andtheotherinwhich 
the  mercury  flows  from  the  coniinencement  in  a 
vertical  direction,  as  in  Fig.  1. 

Of  these  two  modlflcatuus,  I  prefer  the  latter, 
and  for  theae  reasona  :  If  mercury  iaauea  horizon - 
tally,  it  ia  somewhat  difficult  to  so  place  the  jets 
that  the  streams  ol  mercury  shall  exactly  impinge 
""  "" "  "  of  the  tulnw.     Unleaa  the  pump  is 


Then  the  lowest  tube  receives  a 

id  becomes  choked. 

In  tho  second  form  o(  pump,  if  tho  (all  lube  is 
slightly  opeoeil  at  its  origm,  the  mercury  can  only 
mn  down  that  fall  tube  opposite  to  its  own  supply 
jet.  This  latlor  form  is  also  metre  readily  mnde. 
-  -  "  especially  is  this  the  case  aa  the  nnmber  of  fall 
a  mcreases.  The  peculiar  mercnry  distributor 
of  this  piunp  we  owe  to  !7iool,  thongh  it  bad  been 

*  In  lh»  Jmnul  e/  COimoil  ]*dt>lr). 


QBod  by  myself  some  time  before  tbe  publicaHon  o( 
Ids  paper  in  the  British  Asaociation  Rt^ports  fcr  1HS7. 

My  owntorm  of  this  pump  difffraromewhatfrom 
Nicol'a  in  the  foUowing  respects.  I  seal  the  fall 
tubes  to  the  pump  head,  and  use  no  iudiru-ubbcr  as 
a  oonnectiou  (see  Fig.  1,  A),  thus  doinj;  (iway  wiUt 
all  chance  of  ioakago,  Tbe  mercurial  supjily  tTibe, 
vrithin  the  exhaust  cbimber  in  his  pump,  ends 
freely,  and  Ln  the  same  hori/ontal  plane  with  it  is 
the  exhaust  tube.  This,  to  my  mind,  would  impose 
rather  a  strain  on  the  tube  (roinUie  lacensc  of  tiu 
mercury,  and  I  have  thrrefore  always  sealed  tb« 
tube  to  tho  wail  (Fig,  2.  A),  and  y,  placed  my 
exhaust  tube,  B,  that  it  opens  in  (raiu  above.  Tlie 
fall  tubes  are  also  sufRcietitly  long  to  enable  mo  to 
collect  tho  goBoa  which  are  'exhaust-:il.  All  those 
are,  however,  minor  ditTerencea. 

It  will  be  found  tliat  if  a  pump  has  been  working 
for  some  time,  the  fali  tuliej  always  ti^come  coaleJ 
inside  with  a  thin  Sim.  possiblv  of  oxides  of  fi.)reigB 
raetala.  The  mercury  whidi  I  uio  I  have  had 
distilled  two  or  three  times,  and  oue  would  iwl 
inclined,  therefore,  to  say  that  it  was  quite  puro. 
But  even  with  this  pure  mercury  the  deposit, 
though  it  formed  very  slowly,  alwjiys  niaJo  iU 
appearance  in  the  end.  ^mall  air  bells  or  bubbles 
chug  most  obstinately  to  this  film,  and  heiice  it 
becomes  a  mailer  of  some  importaneo  to  be  able  to 
remfive  it  eaaily,  and  without  atopjiirig  the  pump. 
For  this  purpose  tbe  small  funnel  C  is  uttachcd  to 
the  pump.  Usually  this  is  kept  iilltd  with  mercury, 
but,  nhoH  necesaary,  a  little  sulphuric  sdd  is  poured 
on  tbe  mercury,  aiid  the  plug  D,  which  is  ground 
in,  is  gently  raised,  and  the  mercury,  together  with 
a  portion  of  the  acid,  is  allowed  to  run  into  the 
distributor,  and  thence  into  the  fall  tubes.  The 
plug  is  replaced,  and  a  little  more  merourv  poured 
in.  1  have  found  sulphuric  acid  very  gooil  for  this 
purpose.  Prof.  Iiam»ay  recommends  the  use  of  the 
vapour  of  glacial  acetic  acid  as  a  cleansing  spent. 

This  pump  is  a  very  excellent  one,  on,!  of  great 

Sower.  If  only  three  fall  tubes  ore  required  thoir 
-ee  ends  con  lie  easily  bent  np  so  that  they  shall 
all  deliver  their  gas  together  ;  this  Iwcomei  more 
dilTicult  as  tho  number  increases,  but  if  mom 
exhaustion  be  required  other  tubes  can  bo  added 


While 


experimenting  with  this  pump  I  deviset 


piece  of  ordinary  pump  tubing  some  .Win.  in  lengtli 
IS  taken,  and  about  lUin.  from  the  one  end  a  small 
bulb  is  blown.  There  is  then  sealed  in  this  and 
projecting  into  the  cavity  a  email  ijlass  jet,  abool 
Jiu.  in  length,  and  of  exceedingly  tine  borp,  with 
the  nozzle  pointing  inward.  It  will  be  noticed  that 
while  in  tho  other  forms  tho  feed  jets  o{  merourr 
are  detached  from  the  (all  tabes,  here  each  (a& 
lube  carries  ila  own  jet,  the  airaugemeut  being 

The  rate  at  which  the  (eeding  jet  will  supply 
mercury  entirely  depeuds  on  the  depth  of  tlu 
mercury  in  the  exhaust  chamber,  and  tbcreforaon 
the  len^h  of  the  tube  lying  above  the  bull).  By 
regulatmg  this  depth  the  pump  can  be  caused  te 
work  more  or  less  rapidly  as  may  be  refjuircd,  and 

Ha.  There  ia  ftirthor  a  very  thorough  division  of 
the  mercury  in  the  little  trapping  bulb,  for  tbe  fine 
jet  of  mercury,  which  ia  under  eonsiderablo  preasure, 
impingea  etrongly  on  the  opposite  wall,  and  ia  there 
broken  up,  filling  the  bulb  with  a  shower  o(  mer- 
cury drops.  Possibly  thia  elFect  might  be  increased 
if  two  feed  jets  were  scaled  into  the  bulb.  I  hava 
found  it  more  advantageous  to  replace  tbe  piece  of 
pump  tubing  above  the  bulb  by  some  of  considerably 
wider  bore  and  thinner  walls;  tbe  <liliii'ultic3  of 
exhaustion  are  increased  H  tho  molecules  of  gas 
have  to  travel  along  capillary  tubes. 

Though  two  or  three  (all  tubes  of  thia  description 

can  be  sealed  into  a  glass  exhaust  chamber,  it  is  a 

somewbat  difficult  task.    Unleasan  extreme  amount 

accuracy  in  tbe  volume  of  gas  to  be  collected  is 

[uired,  it  is  quite   suScient  to  take  a  piece  of 


1  it  is  to  bo  cloaed.  Throngh  the  lower  cork 
s  the  pump  and  (all  tube  combined,  and 
through  the  upper  the  mercury  feed  supply  and 
the  exhaust  tube.  From  some  eiperimenls  which 
a  made  I  agree  with  Qimingliain  (for.  eil.) 
that  the  diameter  of  the  bore  of  the  fall  tubes 
luld  be  about  liimm.,  and  the  length  about  I 
:tro,  reckoning  from  tho  level  ot  tho  luercury  iu 
...i  lower  reservoir  to  tho  mercnry  fpeilin^r  jet.  In 
longer  tubes  than  tliis  the  mercury  falls  wiib  much 
force,  and  the  incessant  hammering  which  goes  on 
is  apt  to  cause  tbe  tubes  to  crack  ;  several  have  boon 
thus  rendered  nseless  in  my  handn. 

Ill  working  with  exhaust  pumpa  there  is  usually 
)mB  difficulty  in  makiiigau  air-tight  joint  betweoi 
ie  pump  ana  the  apparatus  which  ia  to  be  ox- 
susted.  Of  course,  the  most  efTactual  and  certain 
ay  is  to  unite  the  two  ends  by  an  actu.il  glisa  aeal, 

hen  made  successfully  it  baa  the  disadvant'sge  of 
inverting  all  tho  different  portions  into  one  solid. 
rigid  whole.  Prof.  Crookea  uses  very  Ibin  spiral 
bGis*  tubes  to  unite  the  various  pieeea,  and  then, 
lima  ttitir  elaatieity,   do  allow  of  thera  beiiig  ft 
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and  the  kUoy,  u  it  mslU  at  mcb  >  low  te 

u  SMilj  liqueflsd,  ud  the  bell  tube  a^ 

lifted  out.    It  wiU  he  found  more  oonw 

hsTsthebnua  cup  in  two  halvei  attache 

hnn  Toda  u  in  Fig.  S ;  it   la  then  mor 

reinoTeit.    Othenriw,  u  it  most  fit  cloi 

irltm  nap,  it  -will  ba  neoeesuj  to  vutimtil 

is  oool  beioie  it  tum  be  btmt  open. 

1  Bome  experimentfl  on  which  I  uu  e 

s  faond  it  necesury  to  lue  a  pwticulmr] 

flaaklortheprepsntion  of  oeiiAiti  guM. 

deeoriptioD  of  thii  m«y  prova  intererti 

It  holds  about  200C.O.,  and  fitting  to 


PlO.    " 

-c«rtiuaaiiiountof  pUy,  but  the  glue  >sal,  and  with 
it  conuderaUa  eiiienmeutal  sloU.  is  atill  required. 
ludiaiubbeT  tubing  is  of  very  httle  or  no  UM. 
All  lorta  u(  cemeuta  have  been  tned  for  thia  purpose. 
Prof.  S.  Thomaou'  meulioua  a  mixture  of  Bilr- 

.gundj  pitch,  9b  part(  with  4  parta  of  guttapercha 
oi  one  port  of  vaseline  with  3  partaof  paraffin  wax. 
Othen  are  equal  parta  of  beeswax  and  reain,  india' 
nkbbeTi  and  many  more.  I  have  myaelf  used  beea- 
wai  and  reaio,  cautaiuing  a  little  TBselioe,  but  I 
oaonot  recamuiend  it  highly,  though  it  ii  as  good 
as  aoy  of  the  others.  Paraffin  wax,  pure  and 
simide,  I  have  also  tried  and  found  to  work  well, 
but  it  contracts  on  salidtflcatiou,  and  attaches  itself 
more  especially  to  the  glass  walla,  leaving  a  fisaure 
between  when  these  are  close  together,  and  heoce 
there  ie  always  the  chance  that  aii  may  get  in. 
So  organic  compound  can  be  said  to  be  gtrad,  as  at 
high  vacua  Ihey  all  evolve  vaponr.  As  suggealed 
by  Prof.  Thonuan  io  hia  paper,  soma  eiperuueuta 
were  made  by  me  on  fused  chloride  of  lead,  ' 
only  melte,  honever,  at  a  high  temperature,  a 


cr&du  in  all  directjons. 

AfWr  trying  many  materials,  the  following  is  the 
cement  I  now  employ,  and  wbioh  is  of  very  easy 
application.  It  is  nothing  but  foiible  metal  con- 
taming  ft  considerable  amouot  of  mercury.  Its 
perceatage  oompoiition  is  as  follows  : — 

Per  cent. 


If  ordinary  fuaible  metal  b«  taken  it  will  crack  the 
glasa,  from  the  larfie  amount  of  eipansioD  which  it 
□dergoss  on  aolidifying.  The  addition  of  a  little 
lercury  reduces  ita  expansibility,  and  at  the  same 
time  lowers  the  melting  point.  As  it  atill,  however, 
expands  considerably  on  oooUng,  it  forcoa  itielf  hito 
every  minute  crevice,  acting  as  a  most  efficient 
cement.  It  should  be  applied  in  a  molten  condition, 
and  the  gUss  should  abo  be  hot,  and,  before  ex- 
hausting, the  joint  should  stand  for  au  hour  to 
allow  the  alloy  to  become  thoroughly  set.  Tubes 
cemented  to  tlie  pump  by  this  compound  I  have 
had  exhausted  for  weeks  without  any  sign  of 
leakage.  I  wiah  here  to  expreaa  my  thanks  to 
lie.  H.  S.  Uorsh  for  the  trouble  which  he  has 
taken  in  experimenting  with  me  on  these  alloys. 
I  also  employ  a  special  form  of  joint.  It  ia  iow 
Fig.  4  aa  in  use  between  two  U-tubea  which  hai 
.wn  taken  for  drying  the  gases  which  are  to  be 
collectad.  Bach  limb  bears  a  small  gloss 
carried  on  a  cork,  B,  through  which  passes 
*  "  U-tube.  A  CQTVsd  tube,  C,  bell-mouuea  ai 
end,  fits  in  each  case  outside  the  free  end  of 
the  tube,  but  witliin  the  glasa  cup.  The  molten 
alloy  is  poured  in  almost  to  the  level  of  Uie  mouth 
of  the  tl-tuhe,  and  on  cooling  gripe  the  whole 
firmly  together.  Until  the  aUoy  is  poured  in  there 
is  any  amonnt  of  play,  as  can  easily  be  seen, 
between  the  different  parts  of  the  apparatus,  for 
the  bell  tubes  need  not  bo  placed  ' "' """'' 


Bi  .. 
Ph.. 


Fia   6 

stoppst  passes  aa  inlet  tube  for  acid,  te 
witiun  the  flask  in  a  tulie  bent  up  sliglitlf 
Outside  the  flask  it  bears  a  glass  bulb  u 
the  add  can  be  poured ;  the  bnlb  ia  ch< 
ground  glass  rod,  cut  into  which  is  a  i 
sponding  to  one  in  the  bulb.  When 
coincide  the  acid  passes  down,  bnt  by  tu 
glass  cod  through  IW  the  connectiDn  i 
A  httle  acid  should  always  be  left  in 
Through  ttio  other  perforation,  C,  passe 
tube,  terminating  lu  a  bell  mouth- 

The  whole  apparatua,  from  pump  to  g 
fiask,  it  will  be  obaerved,  is  vrithout  a  sin 
any  kind,  ia  air-tight,  and  yet  ia  re 
together  and  disconnected,    and   require 


e  glass  flask,  no  sj 


•25 


*  "The   Deidopmeat  of  tbs  lfercari>i     Air-Tump." 


lell  tubes  need  not  be  placed  in  poei 
everything  else  has  been  finally  adjusted. 

Moreover,  instead  of  there  being  a  long  stretch  ol 
n-tubes  or  othar  apparatus,  these  can  ba  ranged  in 
rows  of  twos  or  threes,  £c,,  one  behind  the  other, 
by  placing  the  proper  bell  tubes  at  right  angles  to 


with  those  ccming  both  before  and  after. 

The  apparatus  can  readily  be  disconnected  by 
placing  round  each  of  the  glass  cupa  in  torn  a  brass 
oDpiivfltad  to  and  of  the  Hunematal,    When"-- 


Fore  Zinc.— It  is  stated  that  M.  Cai 
Paris,  has  succeeded  in  bringing  the  p 
refining  nnc  by  distillation  within  the 
commercial  requirements,  and  can  deliv 
colly  pure  metal — at  a  price  higher  tha 
ordmaiy  zinc,  but,  nevortheleas,  not  exooi 
This  zinc  is  more  molleablo  than  the  ordini 
ond  is  easily  split  into  platea  of  great  tou 
raising  its  lomperoture  to  60°  C.  It  mi 
drawn  with  the  greatest  ease,  and  mi 
useful  battery  coda.  According  to  the  ti 
by  M.  L'Hi'ite,  chemical  expert,  M.  C 
zuic  ia  not  attacked  in  acid  diluted  to  Vd 
free  (at  all  events  ia  proportiooa  ths 
analysed)  from  the  metals  and  metal 
vith  in  commerdat  zinc,  auch  as  lead,  tin,  i 
iopper,  antimony,  iron,  silioium,  lulp 
iraenio.  MM.  Pouchocd,  Mathionx, 
ilactric  dock-mokecs,  have  tried  thia  a 
batteries  which  work  their  apparatus, 
results  obtained  are  as  follow :  Cells  c 
carbon,  sine,  and  salammoniac  were  wo 
'  electric  clocks,  the  time  during  ' 
current  was  furnished  being  about  90  ho 
Lsumption  of  puce  Einc  (not  amalgam 
grammes  per  cell,  whilst  thot  of  ocdii 
iectly  amalgamated,    was  36  to  38 

"- iption  of  the  tormei 

s  langUi,  while  ocd 
vecy  irregulacly,  being  ] 
almost  wholly  eaten  through  at  the  boti 
liquid.  With  bichromate  of  potash  t*ttt 
porouajars)  usingoomi 


lercial  sulphur. 

„  ,^_, constant  diacharf 

tained  than  with  ordiaaiy  nnc,  and  the 
be  left  on  open  dccuit  in  the  porous  jar  i 
being  appreciably  worn. 


KNSLISH  KSaHAHIO  AND  WOBIiD  0>  gOUSOB!  We.  m9. 


SCIEMTIFIC    NEWS. 

OM  Edinburgh  (Sreular.  No.  10,  wa  loam 
tlut  a  telegram  by  my  of  Kiel  ncmoancea 
iaoaTeiy  of  a  r&ther  bnght  oomet  by  ProL 
.  at  Palermo,  on  November  13th,  at  lOh. 
I.  local  time.  lU  position  then  was  K.A. 
im.  ai'Bi.,  DocL  N.  33*  23'.  Daily  moxB- 
--  Sea-  328.  and  +  17'. 

other  EdinbuiiRh  Ciicalar,  No.  11,  day! 
i^aa'l  comet  kaa  been  obeerTed  at  Kiel, 

16,  9h.  1-Im.,  R.A.  fih.  30m.  46'3b., 
N.  H*  37'  6". 

!aint  oomet,  not  identical  with  the  above, 
iBCOveredby  Dr.  E.  SpitalerontheiethinBt., 
lace  at  16h.  32m.,  load  time,  then  being 
5h.  27m.  16-938.,  Decl.  N.  33*  37'  16",  It 
aoTing  slowly  towards  the  north-west, 
e  sesaion  of  the  Itoyol  Society  opened 
rday;  but  although  the  miMlale  will  not  be 
□Ud  until  the  iinniTQrBB.ry  mcsting,  the 
LOB  of  the  conndl  and  committees  is 
n.  Prof.  Simon  Neweomb,  Buporinleadent 
he  Naval  Obeervatorj-,  Wushington,  ii 
ve  the  Copley  medal  for  his  caDtributiooa 
raritatioiuil  astronomy;  Prof.  Heinrich 
\  aa  might  perhaps  have  been  expected,  is 
I  hare  a  medjil — the  Ituooford— for  his 
ia  connection  with  electro -niagnetic 
ion,  and  Germany  also  carries  oS  another 
I — the  Daty — which  has  been  awarded  to 
Emil  Fischer  for  his  discorcriea  in  organic 
'Mry.     The  Koyal   medals   are  awardM  to 

David  Ferrier  and  Dr.  John  Hopkiosoa, 
the  newly-founded  Darwin  medal,  awarded 
e  first  time  this  year,  ie  appropriately  given 
r.  Alfred  Russel  Wallace,  for  his  inde- 
nt origination  of  the  theory  at  the  origin 
ciea  by  natural  selection.  The  anniversary 
og  (SL  Andrew'  a  day]  thia  year  falls  on  a 
ly,  HO  the  meeting  will  be  bold  oa  Dec.  Ist. 

)  BOComplished  balloonist,  Eugene  Godard, 
sat  week  at  firusseli  at  the  ai^e  of  G1,  Ue 
lom  in  Paris,  and  is  credited  with  having 

about  2,000  ascents  during  forty  years. 
IB  sapeiintendent  of  the  Imlloon  service  and 
n.poBt  during  Uie  siege  of  Pjiis. 
i  arrangements  made  for  the  session  of  the 
ty  of  Arts,  which  opened  last  Wednesday, 
fe  a  series  of  Cantor  Lectures  by  Trof.  V.  U. 
«,  on  "  Graaeons  Illuminants,"  on  Mondays, 

24,  Dec.  1  to  :ia  ;  a  Beries  hy  Jfr.  A.  J. 
ins,  on  "  The  Constraction  and  Capabilities 
naical  Instroments, "  Jan.  2>,  Fob.  2,  9; 
OS  by  Mr.  Gisbert  Kapp,  on  ' '  The  Electric 
nnisaioa  of  Power,"  Feb.  16,  23,  March  2 ; 
eabyProf.  Ii.  Meldok,  on  "Photographic 
ustry,"  March  9.  10,  23;  and  a  series  by 
i.  Stannus,  on  "  The  Decorative  Treatment 
itural  Foliage,"  April  13,  20,  27,  May  4. 
arenile  lectures  during  the  Chriatmos  h!oli- 
wiil  be  delivered  by  Kr,  E.  11.  Poulton,  on 
nicry  in  Plants  and  Animals."  Among 
ipers  U>  be  read  during  the  sossion  there  is 
n  "Steam  lifeboats,"  by  Mr.  J.  F.  Green, 
I  will  no  doubt  attract  much  attention  ;  and 
er  on  "  The  Use  of  I'etroleum  ih  Prime 
r»,"   by    Mr.    W.    Eobinson,    which  will 

9  Sunday  Lectures  at  St.  George's  Hall, 
ham-place,  on  the  23rd  inst.,  will  be  "The 
ition  of  our  Globe  :  from  a  Nebuhi  to  ii 
and  finajiy  to  a  Habitable  World,"  by  Mr. 

Me  who  eipected  to  learn  all  about  Dr. 
'b  temody  for  tuberculosis  must  have  been 
Minted  when  they  read  his  recent  paper, 
I  at  the  commencement  of  which  he  Bays 
le  did  not  intend  to  pablish  anything  further 
it  until  he  had  verified  his  conclnsions; 
wing  to  the  dissemination  of  exaggerated 
istoited  statements  about  the  "  discovery," 
ought  it  better  ' '  to  prevent  alt  false  im- 
ons  "  to  give  at  once  a  review  of  the  present 
on  of  the  subject.  Then  he  goes  on  to  say, 
regards  the  origin  and  preparation  of  the 
ly  1  am  unable  to  make  any  Btatement,  as 
•eftnhis  not  yet  concluded."  DoctoTB  can, 
'er,  obtain  small  qoantities  tor  the  purpose 
iking  investigations. 

mtime  a  nnmber  ot  medical  men  have 
d  from  mH  parts  of  Europe  to  study  the 
1  on  the  spot,  and  many  hundreds  of  con- 
ire*  hai«  «Qiight  for  the  remedy,  which 
;  at  jreeent  be  applied.     Alieudy  there  are 


BO  many  appliconta  that  hospital  acoonunodation 

&Ir.  Heinemsnn  will,  it  is  said,  shortly  publish 

in  Irf>ndon  Dr.  Koch's  work  on  "  Consumption." 

The  Lord  Mayor  has  promised  to  convene  and 

S reside  over  ■  publio  meeting  at  the  Mansion 
Eouae  to  discuBs  the  best  means  of  promoting 
the  cultore  ot  fruit  in  this  coantry.  The 
Fruiterers'  Company  are  the  prime  movers,  and 
tiis  idea  il  le  bsve  shows  (something  like  the 
Royal  Agricultural  Stciety]  in  diSerent  part«  of 
the  country,  acting  in  co-operation  with  the  local 
horticultural  societies.  TheCompanyhavealready 
arranged  that  the  committee  ot  expertswho 
assisted  them  at  the  recent  Guildhall  Exhibition, 
should  meet  once  a  month  and  receive  and  answer 
questions  on  the  subjeot  of  fruit  culture. 

In  excavating  tor  building  purposes  at  Plum- 
stead,  near  the  King's -high  way,  a  hollow  cave 
has  been  found.  The  cove,  which  is  about  loft, 
wide,  had  be^  dug  out  of  the  chalk,  and  within 
were  found  a  number  of  bones  of  animals  which 
had  apparently,  through  sacceeding  ages,  fallen 
into  the  cave.  Dr.  F.  C.  Sparrell,  an  archfcolo- 
gist,  has  visited  the  cave  and  pranonuced  it  to  be 
a  dene  hole,  one  of  the  many  found  in  North 

The  Farriera'  Company  are  taking  up  the 
subject  ot  technical  education  for  furriers,  and 
appticationi  for  rogisttution  have  already  been 
received  from  thirty-throe  counties  in  the  con- 
joint scheme  of  the  Farriers,  the  Koyal  Agricul- 
tural Society,  and  the  Royal  Veterinary  College. 
A  "registered"  farrier  trill  have  advantages 
over  his  rivals  in  busineBS. 

The  outbreak  of  cholera  in  Spain  is  attributed 
to  the  exhumation  ot  bodies  of  the  rictims  of 
the  epidemic  of  1886.  In  the  -Vmi'  r»ri-  Mtdical 
Hftorit,  Dr.  Coleman  gives  some  rather  cogent 
roasonB  tor  thinking  that  cats  may  be  the  source 
of  infection  in  cues  ot  diphtheria. 

The  Austrian  Government  intends  to  insist  on 
a  uniform  musical  pitch  in  all  military  and 
municipal  bands  and  in  all  subsidised  opem- 
housee  and  theatres.  The  decree  was  really 
made  in  IStS,  but  has  not  hitherto  been  enforced. 
The  pitch  adopted  is  the  French  diapason 
normal,  A 136. 

The  manufacturers  at  Pitlebnrg,  Pennsylvania, 
ard  beginning  to  be  alarmed  at  the  prospect  ot  a 
folling-off  in  tha  supply  of  natural  gas,  as  the 
company  which  has  the  practical  monopoly  hfis 
determined  to  stop  the  supply  to  the  puddling 
furnaces.  The  company  supplies  T50  different 
manufacturing  establiahments  and  36,000  houses, 
the  doily  consumption  being  BOO  million  cubic 
feet.  The  company  do  not  admit  any  tear  ot 
exhaustion  of  the  supply ;  but  some  manufacturers 
have  already  got  to  work  again  with  coal. 


It  ia  proposed  t< 


IiaffBinr  for  SteBm-Plpea.— According  to  the 
Reriie  tndnrlruUF,  some  ol  the  waste  products 
resulting  from  the  manufacture  ot  paper  luniish 
eicelleni  material  for  cheap  and  efBcient  tagging 
for  Bteam-pipes.  Tbe  waste  proJucla  in  question 
are  chiefly  those  coming  from  the  different  cleaning 
and  Bortine  machines,  and  which  are  of  a  flbroui 
nature.  'These,  when  dry,  are  to  be  mixed  with 
potter's  earth  in  the  proportion  of  4  to  1,  enough 
water  being  afUnvards  added  to  form  a  plastic 
compound.  This  is  spread  b;?  hand  over  the  snr- 
lacea  to  be  protected  in  thin  successive  layers. 
When  dry,  the  poating  is  said  to  adhere  firmly,  and 
is  not  eamly  broken.  Its  coat  is  practically  no  mora 
than  the  cost  ot  miimg  and  applying  it. 

Smoke  Annlhilator. — A  proposition  to  tree 
our  cities  and  towns  from  smoke  by  a  process  of 
absorbing  it  in  water  has  bean  made  by  a  Mr. 
Elliott,  who  has  devised  au  apparatus  for  curytng 
out  the  desired  object.  The  contrivance  conaiata  of 
a  small  fan,  wtucb  draws  the  smoke  from  the 
chimney  and  forces  it  into  a  tank  ot  water  at  a  point 
near  the  bottom.  The  water  ia  agitated  by  revolv- 
ing stirrers  driven  by  an  engine.  The  beat  ot  the 
amoke  and  other  products  of  combustion  in  time 
heats  the  water,  and  proviaion  is  made  tor  allotring 
the  resulting  steam  to  paaa  away  into  the  atmo- 
sphere. All  the  solid  particles  present  in  the  amoks, 
as  well  aj  the  sulphurous  vapoura  and  noiioua  gases, 
are  arrested  by  the  water.  When  fully  charged 
with  the  condensed  smoke,  the  water  is  withdrawn 
and  the  tank  reliiled  with  fresh  water. 


LETTERS  TO  THE  EDITOK 


XWt  io  td  JuU  tvtOim rtirvmhli  Jar  On  SftmloMet 


I.   via  shiift    it 


-  .  wiiU  What  ha  know^  and  ■> 

___  aa  hs  kaows,  bat  no  more;  and  that  notinUiis 
<mJj,  but  in  sU  other  aubieol* :  For  sodi  a  penoD  maf 
bava  aoms  partloular  bowLadn  and  AKporuiue  of  tu 
naton  ol  sooh  a  ponoD  or  waSh  a  fmmtafai,  that  aa  to 
Dthet  thinn,  knowa  no  mors  tiian  what  arerrbodT  dosi^ 
and  ret,  to  ken  a  dntter  with  this  little  pittanoa  •(  hia. 
wlUundartake  to  write  the  whole  bod;  of  phTiieka,  a  viae 
Inns  wbenos  great  ianmveiuaBHS  dsilTs  Ihsli  oiivluL'* 


BTJ&NH&ueia. 

^  [3181)1.]— If"  TBDehris"  has  followed  the  direo- 


T  Lyne,  and  further 


31oU2  to  God  ^  648,  h. 
:enittDrlJ61l,  whichisontheS.of 
rther  on  th(  ~ 


Anyhow,  the  posi- 
The  mean  ot 


Tenebria  " 
issue  shows  that  heTiaa  not  aeen 
all  my  eatimaied  positions  is  2.^'  it  i*  a  pity  Ur. 
Tanaot  did  not  favour  your  readers  with  his 
measures,  as  asked.  I  may  say  that  I  split  neatly 
this  object  with  4in.  some  weeks  ago,  out  of  my 
Slin.  mirror  by  With.  The  silver  of  this  mirror  has 
never  been  good,  through  a  mistake  I  made  in 
silvering  it,  and  it  is  now  ia  a  wretched  state ;  but  I 
find  it  vorj;  useful  tor  very  bright  objects,  and  I  do 
net  fiud  this  affects  its  deflninft  power. 
Nov.  Id.  C.  K.  Oaadlbert. 

OAI.DULATION  OF  SOLAB  SOLIPSB— 
THE  PI.ANST  U  AKB  —  CBLESTIAIi 
PHOTOOBAPHT. 

[31805  J  — Aaa  oolonial  subscriber  to  yonr  valuable 
journal,  I  wish  to  oonvey  my  thanks  to  Mr.  Slada 
for  contributing  a  folly  worked-out  example  of  the 
calculations  far  the  local  circumstances  of  a  solar 
eclipse,  the  preliminary  drawing  and  the  "Soal 
calculations"  being  particularly  valuable  in  enabling 
one  to  grasp  the  theory  of  the  two  methods.  I  have 
wotkedout  tbepartdoulnrsforthoEiilipseof  Deo.  Ii 
visible  here— lat,  by  projection;  2nd.  by  thi 
rigorous  method,  employmg  16  honrs  and  17  bonrt 

and  17*  'boui 

different,  I  rt — - 

hall-hnurs,  interpolating  differences  at  each  step  al 
a  c^eck  on  clerioil  errors,  the  result  being  that  on 
plotting  the  oo-ordinates  ot  the  several  apparent 
positions  ol  the  moon  with  reference  to  the  sun,  tho 
curved  path  ot  our  aatellite  (referred  to  in  Loomis 
2ii3)  was  evident,  hnd  explained  the  slight  diJTereuce 


of  Ending  tho  moat  sutlahle  data  for  working 
out  the  more  exact  method  of  dotormining  the  time* 
of  beginning  and  end,  aloj  that  rrn  additional  com- 
putation is  necessary  when  an  exact  determination 
ot  the  centra]  phase  is  required. 

In  working  out  Parallax  in  Dedination  (on  pags 
336,  Vol.  LI.),  Mr.  Slade  Ihrnbea  with  "  Correction, 
see  Loomis,  Art.  228,  tan.  c  '  =    -"—  ." 

I  have  diligently  atudied  Loomis'  formula 
for  obtaining  o',  and  cannot  see  the  neoea- 
aity      tor     tEa    further    correction.      On    reter- 


tan.    c'  —   — '.."   explained,   and    in 

articles  262  and  266  I  find  its  application  where  the 
factor  "  a  "  repreeenta  "  dUTereuce  in  It.A.  ot  sun  and 
moon."  Thisfnnderstand  to  be  necessary,  becauseln 
setting  out  the  eo-ordinatea  of  the  moon's  apparent 
distance  trom  the  sun  at  the  approximate  times  of 
beginning  and  ending,  parallel  Imea  are  used  initMd 
of  oonrergsnt  meridians.  I  should  be  glad  it  Hr. 
Slade  would  explain  why  he  praters"  Frlx.iuB.A." 
as  the  factor  "  a." 

The  planet  Mora  has  been  a  conapicuoua  object 
hare  duriox  the  recent  opposition,  culminating 
between  l(P  and  15'  from  our  zenith.  I  have 
examined  it  frequently  with  my  3i  Wray  equal  ireaj, 
but  have  always  been  disappointed,  as  I  could  find 
little  or  no  detail  corresponding  with  deacripti  ma 
found  in  books.  Previous  to  oppoaition  iteihibitel 
an  ill-defined  dark  central  portion,  surrounded  with 
a  bright  zone.  I  thought  my  instrument,  or  vision, 
inadequate,  and  was  not  a  little  relieved  when  I 
received  my  "E.  M."  of  Juno  11  to  find  a  drawing 
hy  Mr.  Kampthome  ot  its  appearance  in  a  mnch 
larger  instrument.  Just  as  I  bod  observed  it.  I  did 
DOt  get  good  views  again  for  some  weeks,  and  then 
its  appearance  was  quite  changed  ;  a  segment  whose 
velvdd  sine  was  equal  to  about  one-fifth  of  thd 
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Cet'B  diameter  wu  dutiDcUfof  a  ditTerentoolour 
I  the  TSit,  being  a,  kind  of  mj  with  a  Kreenuh 
tmn  (pn>b»iitf  complementary).  Could  tbii  poe- 
nb^  M  An  enormous  glooation  ?  1  hope  eome 
comepondent  having  a  lari^B  instmment  in  this 
hemiapIlaM  irill  tallow  Mr.  Kempthome'i  example, 
and  fondah  a  drawing  or  two. 

Five  daye  ago  a  large  ffroup  of  epoti  appeared  on 
the  ma,  oooopflnc  ax  eeconda  in  CToaaing  a  wire  ; 
they  have  ainae  increased  in  namber.  and  now 
oocnipy  fonrteen  eacoads  in  transit.  I  have  made 
many  att<mpta  to  photograph  each  ipotn,  and  also 
tlifl  moon,  but  havB  noTer  nieceeded  m  obtaining  a 
t/iaip  ima^e.  Attscbing  an  eipunng  boi  to  the 
teleeoope,  I  hare  tried  the  imam  at  principal  focus 
and  through  the  eyepiece,  wiui  Tanatlona  both  in 
and  out  of  the  visual  adjustment,  and  with  pnen- 
matic  dinttar  near  plate  aud  independeat  ooier  to 
o.g.  Aj  T  dare  aay  others  have  made  similar  experi- 
~enta,  an  account  of  same,   with    resulte,  would 


evening  of  August  14th,  the  fourth  satellite  and 
ihodow  being  simultaneonsly  visible  in  tnuuit,  the 
latter  being  Uie  darker  object. 

Several  yearn  ago  I  Btt«l  up  a  battery  and  lamp* 
for  *tllummating  the  Beld  of  equatorealj  and  for 

reading  the  drdea.    It  is  a  great 

even  a  very  *-'-*  -'-'—'■  —  • 

centred  ;  thi  . .  _ 

a  deecription  would  interest  your  readers,  I  shall 

be  happy  to  lend  one.  John  QrlSK- 

Tbamea,  New  Zealand,  Sept.  30. 
[Pluse  send.— Ed.] 

I,U1IAB    SNOW    UOUNTAINS:    TO 

"P.B.A'.S." 

fUSOG.l— With  reference  to  the  remarks  of 
.R.A.S."  in  regard  to  the  lunar  Apennines,  in 
letter  31530,  and  &t  probability  of  their  Buheidmg 
Ixidily  it  formed  whoUy  of  snow  and  ice,  I  would 
LB  to  say  a  taw  words.    In   the   first  place,  it  is 


only  at  occaaional  peaks  where  the  elevation  would 
b«  "neariy  10,O0Oft."  The  Watem  Apennines, 
aeoordiog  to  Neiion,  average  "  about  6,iiO0ft.,"  and 
tlM  «Mtera  lin  to  "  not  much  under  10,000." 

of  2I\000  and  over,  it  muat  be  borne  in  mind  that 
the  (UflfnooB  in  gravitation  on  our  earth  and  the 
moon  is  ■>  great  as  to  protoundl;  modify  most 
phaoomena,  and  render  aay  strict  compariKins  ex- 
oaodingl;  difflcolt,  or  even  misleading.  Forhistanoe, 
teneatrial  enow  would  weigh  on  the  moon  only  ^ 
(one  sixth)  what  it  do^s  here,  and  terreatrial  ice 
would  be  actually  lighter  than  cork.  But  ttiis  is  not 
all,  for  lonar  snow  in  falling,  or  piling  up,  would 
1 .. , 1  — rtically  by  th ' 


be  so  much  lea 


It  is  ditBcult  to  realise  the  extreme  lightness  of 
each  material.  It  would  more  nearly  resemble  very 
lightly  piled  feathers  than  our  sncw;  and  in  the 
"E.l£.''forAugust8,  p.  or>,  I  said:  "U  an  in- 
habitant of  our  earth  could  step  from  the  car  of  a 
ballooQ  on  to  a  lunar  mountain,  he  would  probably, 
I  take  it,  shoot  down  through  it  for  over  ball  a  mile 
ere  his  two  stone,  say,  of  weight  could  be  arrested. 
But  though  of  so  light  and  6occulent  a  nature,  the 
lonar  snow  mounlams,  rising  into  an  intensely  oold 
vacuum,  would  to  ua  appear,  and  practically  be, 
as  permanent  as  our  mountains." 

I  presume  that  the  main  difficulty  eiperieoced  in 
realising  a  snow  range  '2D,LiO0ft.  high  is  in  regard 
to  ite  weight  and  the  assumed  tendency  to  subside 
into  ice,  which  would  glide  off,  like  our  terreatrial 
glaciers,  or  ice  rivers.  But  under  the  assumed 
temperature,  lunar  ice  is  probably  as  rigid  as  so 
much  glass,  and  notviicous,  like  ours.  The  eiperi- 
tqents  of  Mr.  Thos.  Andrews,  F.R.S,,  reported  to 
theltoyai  Sodaty  (see  Xal^rr,  June  20,  p.  2H), 
regardmg  the  non-plasticity  of  ice  at  low  tempera- 
tures, clearly  demonstrate  that  viscosity  becomes 
rapidlu  lesa  as  temperature  declines,  and  at  last 
entirelj  ceases,  ice  becominif  quite  rigid.  Thus, 
the  arguments  based  on  the  viscositv  of  ice,  which 
have  been,  and  still  are,  urged  agauu[  fhie  theory, 
are  vitiated,  end,  indeed,  no  longer  ttnfi^^'    ''^' 


and  evaporation — a 
thus  the  posaibiliu 

Xow.  with  regard  —  . , , 

I  would  first  Sre,W  attention  to  the  fact  that,  as  a 
rule,  the  lunar  mountains  are  essentially  httoral 
ranges.  Whether  named,  aa  the  Carpathian, 
Apennines,  Caucasus,  Alps,  Hicmua,  Pyrenees,  &a., 
or  unnamed,  as  the  Sinus  Iridium  Highlands,  the 
borders  of  M.  Crisium,  &c.,  they  generally  border 
is  not  a  casual,  but,  on  the  contrary,  a 
well-known  and  pernstent  feature. 

Secondly,  'the  axil  of  the  diain  is  generally  a 
creeoent,  with  the  oancave  aide  facing  the  sea,  and 
tor  this  very  peculiar  feature  no  explanation — M 
far  as  I  am  aware — has  ever  been  offered. 

Tliirdly,  theee  littoral  mountain  ranges  almost 
always  present  the  predpitons  face  to  the  mare,  as 
though  due  to  marine  denudation  (see  M.  Crisium). 
We  can  hardly  suppose  that  theee  several  pecu- 
liaritiM,  so  persistently  associated,  can  be  the 
result  of  pure  accident,  and  we  are  driven  to  the 
conclusion  that  there  must  be  some  structural  cause 
for  it  all.  Some  structural  relation  between  the 
maria  and  their  peculiar  littoral  ranges.  When 
we  view  the  moon  with  low  powers,  it  is  evident 
that  these  ranges  are  practically  marial  ramparts, 
and  repeat  on  a  larger  scale  the  whole  or  trag- 
roentarr  rings  of  craters  and  walled  plains.  The 
sahent  features  common  to  both  are  so  notorious 
that  it  is  really  waste  of  space  to  detail  them  here. 
We  can  understand  how  marine  denudation  might 
have  caused  the  steep  and  diff-like  profile  ;  but 
not  tiow  the  sea  (aa  a  sea)  can  have  caused  V 
axis  of  ths  ran^e  to  be  in  all  cases  creecac 
shaped  in  plan,  which  is  carried  to  the  extreme 
M.  Crisium.  This  last  is  a  feature  of  the  cose 
whidi  we  may  not  ignore.  How  could  marine 
denodation  have  raised  the  huge  border  to  the 
Sinus  Iridium,  causing  it  to  have  a  deep  curve, 
and,  at  ika  same  time,  cause  the  whole  surface, 
east,  west,  and  north,  to  culminate  in  thaae 
"stupendous  cliffs"?  Why  is  this  question  ot 
greatest  elevation  of  the  crests  of  thess  littoral 
ranges  so  closely  associated  with  the  orescent  form 
or  curved  line  in  the  plain  P 

It.  is  precisely  what  we  see  in  the 
walled  plains.  My  explanation  is  (hat  thew 
"  littoral  ranges  "  have  basa  formed  from,  and  by, 
the  adjoining  inana,  in  the  same  way  exactly  ~ 

*' low  rings  around  craters.      It  is  here  that  S 

ing's  obaervationa  in  regard  to  tha  brilliant 
')  borders  to  the  more  regular  seas  on  Marr 
in   as   valuable    evidence  in  favour  ot  my 

I  refened  to  this  in  letter  3U13,  page  fill 

If  the  water  has  been  raised  from  M.  Criaium  (b£ 
aqueous  vapour]  and  deposited  as  snow  around  the 
margin,  we  have  the  reason — 1,  why  the  Booro: 
this  inure  is  so  depreseed ;  2,  why  the  ranges  so 
closely  drcnmscribe  this  sea ;  3,  why  the  mai^in  it 
highest  and  cliff -like  and  oolonrleas. 

We  could  onderstand  why  the  geoaral  surface 
trends  up  to,  and  culminates  in,  a  semicircle  o: 
atupendons  cliffs"  around  Sinus  Iridium— thai: 
growth  has  baan  lea-icariU.  The  bay  is  a  small 
"mare  crisium,"  arrested  in  its  growth  by  thi 
refrigeration  ot  H.  Imbrium.  This  view,  tbat  thi 
"littoral  ranges"  are  formed  of  snow,  derived 
from  tha  adjoming  mare,  would  link  them  (struc- 
turally) with  the  ramparts  around  the  walled  plain~ 
^d  craters,  and,  indeed,  all  the  smaller  formations, 
inch  as  ridgos,  aud  even  crater  cones. 

I  can  see  no  reason  why,  during  the  later  stages 
>f  tha  moon's  development,  in  theabeance  of  atmo- 
sphere, and  under  conditiona  of  low  temperature, 
vast  snow  depoaite  should  not  accumulate  arounil 
the  last  liquid  areas.  It  seems  to  me  only  reason- 
able to  suppose  they  should  do  so,  and  that  the 
brilliant  Iwrders  to  the  seas  on  Mars  are  the 
incipient  stagea  in  this  process,  seen  on  a  larger  and 
less  developed  globe* 

Thus,  as  far  as  I  can  see,  both  the;iiMii'ii/ifiriaa(l 
the  prolmhiiiUtt  ot  the  great  "Uttoral  ranges'' 
being  formed  ot  sooir  deposit  are  fairly  well  made 


is  given  in  the  N.A.  as  4  from  the  B,A.C 

KmirMge  as    0,  as  the   H.P.   valae  i*  M, 

Find  tha  U.A.S'9.   Ibavealsobeeacaiatiil  topoirt 

for  obvious  reasons,  when  occnttattontrivenk 


in  the  morning  of  the  tat  ot  the  iweaent  month.  I 
loay  remark  that  in  the  srtides  In  EKHtUif 
I  use  a  solar  parallax  of  SSO".  H.  S. 


7t  now— Le., 


'S?',.^4»^iS^ 


,  jf  the  astronomical  article 
lished  to  us  by  "  A  FeUow  of  the  Boyal  Art»- 
lomical  Sodaty'^'  in  letter  3170o,  p.  1641,  leads  om 
.0  reisll  other  instances  aomewhat  similai  ■ 
haractar  which  have  occurred  to  the  writer  inm 
ima  to  time,  some  ot  which  are  collected  iaOfe 

Many    astronomical    soled 

,pondents,  who  i-  -   ,  ^ 

technicalitiee  of  astronomy,  aud  oi 

less  pardonable  to  the  mind  of  one  who  MM 
laulta  are  not  thoae  of  careleaanesi.  Tbmt 
Fer  from  the  one  alluded  to  ahoTa,iAN» 
of  the  author  is  cleorij  to  instntet   Oi 

Dunt  the  Doosense  ponrisd  (oitk,  as  it  « 

■athedri,  is  doubly  noxious.  It  cliarty  mvwls  Oat 
the  auttior  hao.  a  number  of  technical  fhwil  it 
nd  ot  which  he  doe«  not  know  tha  nuaikg. 
»metof  1880  which  was  Tivtale  at  tU  0^4 
South  Africa  generally,  was  a  most «» 
object  on  aooount  of  the  ancmiioiM  Isngtt  «f 
'■- oomparolive  dimneia  or  want  of  ^-'-^ 


fairly  well  acquainted  with  the  appeaiaaoe  oft 
stury  heavens,  must  havs  been  puzilad  whal 
think  of  the  long  faint  brush  of  light  he  aught  late 
oaught  right  of  in  the  weetern  akj  after  wumt, 
strMching  to  a  great  elevation  aboTa  the  '"jtWv 
One  oorreepondant  wrote  : — "  It  sssmed  likaalMK 
rainlnw.  but  colourless :  it  was  only  one  third  of  H 
elliptic  arch  in  the  south-weet.  Can  aayofynr 
readers  explain  the  phenomenon  f  Was  it  Bi 
polarisation  ot  electric  light  or  a  mimgo,  iriMofti 
moon  had  not  riaenF"  What  the  vrriter  of ttb 
had  ia  liis  mind  when  he  referred  to  "  the  potad^ 
lion  ol  electrifl  light ' '  is  hard  to  say,  and  pnltil^ 
he  would  liave  been  uuable  to  deune  his  maaite 
of  the  expression  it  questioned.  Ttie 
idea  is  more  reasonable,  although  it  is  n  , 
*    'itmosphsrio   pheoomenosi 


ut. 
Oct.  10. 


S.  S.  Peal. 


[31S0T.]  — The  explanation  of  the  apparent 
discrepancies  in  the  augular  diameters  of  Mars  anil 
Jupiter  which  puzzles  Mr.  Moore  (queries  72Gi-; 
and  72800)  arises  from  the  tact,  which  nerhaps  I 
ought  to  have  stated  in  Knoiclffgf,  tliat  fitan 
May  onwards  I  have  given  Marth'a  valuee,  whicti 
he  will  find  in  "Monthly  Notices,"  Vol.  L.,  No*. 
2  and  S.  I  did  not  receive  No.  5  until  my  article 
for  May  was  written.  In  the  same  way  I  har^' 
^vsn  Uarth's  values  tor  the  diameter  of  SaturiJ 
throughout  the  year.  The  diameter  of  Jupilor 
when  that  planet  is  in  opposition  in  Fiscee,  may 
exceed  W  (using  Bessel's  value  for  the  equatorial 
diameter] .  He  will  also  find  that  the  magnitnde^ 
of  stars  occnited  by  the  moon  differ  from  those 
given  in  the  N.A.,  liecause  I  have,  when  it  has  been 
possible,  taken  the  magnitudca  for  northern  atua 
fRHn  the  Harvard  Photometric  reaults,  or  tor 
southern  atars  not  in  H.P.  from  the  XTranomstriii 
.g.  the  magnitude  of  C'lihrm  on  June 


is  not  ^5^1 

renmble  in  any  way  '^  comet's  taiL  *"*"  ■ 
paper  (the  Xalal  Witncsi)  after  fairly  aoeanlifrl 

describmg  its  appearance,  want  on  to  obsMf*>-l 
"  Some  have  asserted  that  the  li^ht  was  Zodiawl;  9 
but  a^inst  this  is  the  tact  that  its  base  was  astkfl 
tha  ecliptic  or  path  of  the  earth,  a*  soeh  wsrill 
^pear  to  an  observer  in  the  sun.  We  haieaMB 
aunilar  lights  in  the  dry  connb?  bordesia(iHlia 
Kalahari  desert.    It  is  to  oo~  —'-'  -   — -" — "" 

oertainty  that  the  '  brush  of  lij, —     _  , 

not  the  tail  of  a  comet,  or  it  would  nothoielwl 
obscured  by  the  earth's  shadow  as  it  finally  IM  M 
It  faded  alowly,  beginning  from  "  ■■-•■. 

horn,  gradually  shortening  till  it ' 

only  a  lingering  splendour  to  moi . 

this  waned  away,  and  totally  faded  ont  by  9  t''N 
The  editor  of  a  oontamporary  journal  allDM^U 
somewhat  wrcastia  way  to  tha  preceding  aw^^ 
in  the  following  remark;— "We  wish  tha  ViM 
had  explained  what  it  means  br  (he  <xatt  bi'  ~ 
obscured  by  the  earth's  shadow?    He  is  e  " 
wrong  in  supposing  it  not  to  be  a  comst "' 
which   show   that   Number  2  editor  h^  ■ 
ideas  in  his  cranium  about  celestial  a 
Number  I. 

In  connection  with  this  same  oomet  {«},  IM^fl 
following  extract  from  a  aomeirtiat  ecaHM 
effusion  addressed  to   a  Cape  pajier  reads kfl 

amusing  light.    After  askingthe  Aiti ^"^ 

(of  the  Cape)  for  details  as  to  the  p . —    ^ 

oomat,  and  pointing  out  that  the  conuit*  of  lW4 
1645  an  identical,  the  writer  proceeds : — "hjj 
part  of  the  world  I  claim  to  he  the  firrt ;  >-*""■ 
there  are  other  observers  in  South  / 
Australia,  &c.,  is  yet  to  tw  seen.  I  nndai 
it  is  custtunaiy  to  recognise  tha   ■ 

astronomer*  or  amateuit  who  le-c . 

by  which  its  orbit  or  period  can  be  clearlf  ll 
If  this  bs  ths  cass,  then  I  nr-  -'-'-  -"  *^^ 

privileges,  or  emofumgnts  tl    .  _ .   _    

unleas  that  honour  is  claimed  by  anothsr*^ 
the  7th  iust.,  in  another  part  of  the  W 
llemiaphere. 

"  A  question  may  arise  tor  writing  ia  tie 
place  under  a  hph  dt  plHoir^  and  vitiate  my  ik. 

"  I  now,  with  your  pemusaoa,  safaeeribs^i 
(Signed)         "J.  C.  GxiHlX, 
"  Allot  >  A  Colonist,'  and  Be-di*aon 
Wilmot's  Comet  of  ISIS,  «>  tb 
February,  1880. 

"  Port  Elizabeth,  12th  Febroary,  1880." 

Unfortunatelj  for   this 
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71— .iry,  »MtiboataTardin  length."  (!) 

The  foUawing  (XMUe  from  a  (Spo  paper,  reJer- 
ins  b>  tha  toannt  ot  Venua  iu  1382,  ii  genoinelv 
knmoioiu:  — "A  well-known  CoBtom  Honw 
offidoL  beiDg  otberwiae  unprovided  with  an  Itutni- 
ouat  toi  hi*  owB.  npecial  benefit,  had  Qtilued  u 
pi«Ri  of  bniiTD -coloured  glan,  which  mach 
naamUsd  the  side  o!  a  'iquare-fiM'  Qaak;  tho 
vimr  thiovgh  this  primitiT*  optieal  instrument  yits 
dadJadlT  niMatirfnetDiy^  and  It  would  be  ditBcult 
to  aay  after  iupeetian  if  the  ihap*  of  the  nut  was 
«ttl,  imgaln,  or  round."  It  ahould  be  explained 
for  tiis  Deoefit  of  thon  unaoquainted  with  the 
aOaiioD,  that  "iqiiara-face"  u  Uw  local  and 
popnlu  name  of  tlie  q)irit  known  eliawbere  as 
HoUaadi,  and  so  lanelj'  drunk  in  the  oolan;  of 
Satel,  that  it  is  aba  known  aa  "  Ute  wine  of  thu 
onintrf  •'*  It  ie  contained  in  a  equare-shaped  fiaak 
«f  dark-browD  glua. 

Th^  following  cutting  from  a  nnaJl  news  ahaet 
which  waa  pabMied  m  the  toira  of  FiatoriB 
dnrinic  It*  ioToatment  b;  the  Boers  in  18S0-81,  ia 
tacmBiepan  erf  the  lata  Charlea  Du  YaL  a  writer 
who  B  OBI  Mid  a  real  vein  of  hnmour,  which  ofteo 
biipvi  to  amoae  and  relieve  the  l«dinm  of  thoas 
lAo  mra  (hut  off  from  aome  months  from  com- 
onnloalian  with  the  oater  world.  It  is  headeil 
"Up  is  a  Balloon":— 

"IiMt  night  the  attention  of  gome  fonr  or  Svn 
inqMltant  offidahi  of  the  gartiaon  appeared  to  be 
ciTstod  upon  the  lieavens,  and  with  uight- glasses, 
talaaoopaa,  nitaats,  &c..  they  leemed  upon  a 
foyaee  of  disooven-  upon  the  air.  '  It  ia,'  said  one : 
'It  can't  be,'  said  another;  'Look  at  the  car,' 
«du>ed  a  third  ;  whilet  Dumber  four  could  plainly 
•n  tha  man  emp^ring  iandboos  out,  and  pulling 
the  valTB-sbring  to  allow  &e  gu  to  escape. 
bmnxj  as  to  the  enitement  proved  that  the 
«d)ntaiit,_  with  the  aid  of  an  orderly  officer,  a 
tfnl  ainnBer,  and  the  instruments  previously' 
alhaad  [to],  were  examining  a  balloon  which  had 
t«Mi  diaiDTand  and  rniorted  upon.  It  was  darkly 
ktatad  Oat  the  thing  (d  gas  and  nlk  was  the  odd 
^OffigadtotfbBVoUtil  aenioB,  and  comins  in  with 
tta  Imd  maila  Oom  Eugland  and  despat^w  from 
AOm.  CoUey.  Tha  baUoon,  howavM,  after  ; 
'(■ilhsr  annination,  turned  out  to  be  one  ot  thoso 
ll  of  the  firmament  which  go  to  the  tnaVing 


ot  f oretellinfj  things,  mark  well  my  forecast.  First, 
for  a  'certain^'  we  will 'have  two  tidal  wavoe 
on  the  29th  ot  next  February,  and  iilapa  should  bg 
taken  to  send  them  up  the  north  and  south  channels, 
as  it  thgy  both  go  to  the  one  way  the  floods  may  du 


'Sscond,  the  n 


1  may  '  poaaibly '  collide  with   i 


,  at  Uuitaen 
post  tea  that  night. 

"The  'probability'  is  it  will  fallen  the  BuTKck* 
street  band -room— timing  by  Shandon  clock;  but 
if  Scott's  clock  is  right,  which  it  seldom  is,  the  bit 
ot  the  moon  will  tall  into  one  of  the  Mayor's  tan- 
holes. 

"As  I  stake  my  reputation  ai  a  ssaman,  andhavti 
oonfldence  In  "  invisible  astronomy,"  please  let  the 
public  judge. — Yours  faithfully, 

"  PiTOHi  (F«nyman)." 

America,  of  coarse,  is  the  home  ot  exaggeration, 
whether  in  scieoce  or  literature,  and  doubtless  a 
very  largo  number  of  "  yams  "  may  be  in  eiistaneo 
in  periodical  literature  relative  to  astronomv.  Tbi, 
following  extracts  ore  from  an  article  which  ap- 


..  9  font  gVDtlemen  who  made  the  astronomical 
Akotscj,  and  dispelled  into  thin  air  the  idea  of 
'wMMfanoa  of  mails  by  steam-power,  retired, 
Aatag  In  qnartetla  the  plsasiog  melody,  ■  Beauti- 
fu  star,  Inlieaven  so  bright.' " 

Aom  inqoirie*  made  at  the  time,  Ihave  reason  t( 
Mitfa  tha  itar  in  question  was  the  mddy  and 
WIHint  Antares.  Those  who  have  only  seen  it  at 
■i  hnr  altitude  in  England  can  form  no  idea  what 
•Idght  and  beautiful  star  it  is  when  wen  htgb 
.  Aa'«7i  thlOO^  the  cloudless  atmosphere  of  Sou 

UdoB ;  and  hanoa  there  is  more  Tsason  than  mig 

meat  at  first  siriit  in  tho  apparently  absurd  idea 
oiKiibed.  ProMbly,  however,  it  was  comparatively 
MB  thahorlion  whan  first  "  obaarved."  I  am  not 
OTtain  vhother  the  anecdote  has  appeared  betoi 
■  Am  eolmiuia  of  this  journal;  shoaldit  havedoo 
kilmnit  ask  pacdon  of  your  raadgn,  as  I  hav 
Mt  the  itfaolB  file  of  the  Enoubh  Msi^Aino  t 
ate  to. 
Iha  tidlowine  tefen  to  Pons'  Comet  during  its 
:  Mnltion  m  18S4,  and  ii  a  ourious  qwdmen  <rf  the 
■  ■iUmm  lAkA  may  ba  prevalent  about  a  coraet.  A 
t^!»Mh  C^e  •pt.'pta  stated  "that  the  'celestial 
tjHkBt'  waaflnrtseen  in  Bloemfontein  on  Tuesday 
F.^Mk,  and  amateur  stkr-gazers  in  the  nelghboor- 
Mnd  fondly  believe  OtaC  bacauae  the  tail  points 
9  be  tuny  quartet,  the  N.E.,  the  ^eeent  drought 
^■O  won  be  tookeb  up  by  an  abundant  opeolng 
xlthsfonataiDiot  the  firmament.'  Let  ue  hope  the 
letion  will  be  fulfilled,  and  than  we  shall  have 
n  to  bless  the  comet  of  1881.  The  name— 
(  oouet — is  rather  sn^eadve."  Thiseditor 
J  was  "  down  "  on  the  star-gazers,  and  not 

'   nebvouar  of  tha  Emerald  Isle  is  well  known, 

'^'    -      it  of  it  uipeared  concentrated. in  the  tol- 

tar,  which  aopeared  iu  a  journal  pubhehed 

.-  a  hnndrad  miles  of  the  otuet  town  in  the 

b  of  beland.     it  should  ba  premised  that  a 

chad  announced  the  prahahilil?  of 


^-'Dujtlu. SmiDB, — I  am  much  pained Ijo  see 
^awBT  that  elevw  man.  Dr.  K.,  has bqan  ridiculed 
gfftte  local  Frea^  and,  with  your  permisaiou,  will 
H^  a  t«w  words  m  his  favour. 

*■  Ftn  over  aqtiarter  of  a  centurv  I  have  been  sail- 
9|  batwaan  tha  Coal-qun-  and  Sand-quay,  and 
J*Nld  know  aomethii^  of  '  tidal  waves '  by  this 
Ihe.  How,  iir,  no  tidal  wave  could  with  safety 
natora  up  Cok  Harbour  in  such  a  tog  as  yestcr- 
■w*!,  and  nirdy  that  is  not  the  doctor's  fault  F 


The  effusion  in  question,  entitled  '"The  Spots  on 
"■  -  luQ,"  starts  by  a  reiarence  to  the  distance  of 
luminary,  and  than  pnjoeeda  :  "Sevaral  vearH 
„  it  was  discovered  that  a  slight  error  had  been 
mode  iu  the  calculation  of  the  sun's  distance  fn 
earth,  md  owing  to  a  misplaced  loguithm 

■-"-- '■'^-'kind,B  mistake  of  3,000,000  miles 

...   _  . I  result.     People  cannot  be  too 

careful  in  such  matters.  Supposing  that,  on  the 
s&ength  of  the  informatioD  contained  in  the  old 
time-table,  a,  man  ahould  start  out  with  only  pro- 
visions EutEdent  to  take  him  89,000,000  miles,  and 
should  then  find  that  3,000,000  miles  still  stretched 
out  ahead  ot  him.  He  would  then  have  to  buy 
fresh  figs  of  the  train  boy  in  order  to  sustaia  lite. 
Think  ot  buying  nice  fr^sh  flgs  on  a  train  that  had 
been  at  route  1M  years  '.  Imagine  a  train  boy  start- 
ing oot  at  ten  years  of  age  and  perishing  at  the  age 
of  sixty  years  with  only  ona-nfth  of  his  journey 
sccompliidied  !  Think  of  five  train  boys,  one  aftar 
the  other,  dying  with  old  a^a  on  the  way,  and  th& 
train  at  last  pulling  slowly  into  the  depOt  with  not 
B  hviug  thing  on  board  except  the  worms  in  the 
'  nice  eating  apples ! '  The  sun  cannot  be  ei- 
imined  threugh  an  ordinary  telesoapa  with  im- 
puoity.  Only  one  man  aver  tried  that,  and  he- 
unow  wearing  a  glass  eye  that  cost  him  9  dol>.," 
&c.  It  is  to  be  observed  that  tha  authoi 
9f  this  jocular  piece  of  work  had  not  read  his  text- 
book with  the  care  he  ought  to,  as  he  implies  that 
Ihe  sun's  distance  waa  originally  underestimated, 
ivhersBs  the  tact  is  it  Was  overeetiniated,  until  the- 
-ediscUHdan  by  Mr.  Stone  of  the  observationa  of  the 
uonsit  ot  Venus  of  1769,  and  other  modem  obaerva- 
dona  reduced  it  by  some  three  million  milea  and 

Some  years  ago  an  amuang  article  in  the  World 
gave  an  account  in  popular  language  bt  the  duties 
of  the  Astronomer  Royal,  and  ol  tl£  extraordinary 
epistlee  which  were  occasionally  addressed  to  him, 
askiugfor  intonnation  ot  a  decidedly  astrological 

But,  apart  from  written  records,  I  suppose  every 
amateur  in  aitrenomy  con  recall  lome  instances  of 
uomical,  curious,  or  absurd  remarks  which  have 
been  heard  to  fall  from  visitors  to  an  observatory, 
or  otlien  who  were  temporarily  ioterestad  in  the 
science,   like   the   reverend   gsntlsman  who   was 

a  nested  by  Admiral  Smyth  to  give  his  idea  ot  the 
lurs  of  the  star  Cor  Caroh,  and,  after  a  very 
momentary  glimpee,  fiatly  declared  that  he  "  could 

I  was  once  engaged  in  showing  a  small  party 
cf  ladiea  some  "celestial  objecu"  through  a 
,"  yet  very  good,  refractor.  When  it 
I  tnm  of  one  young  lady,  she  evinced  a 
decided  disinclinBtion  to  pear  through  the  optic 
tube.  On  ioquiring  the  reason  tor  her  objection,  it 
transpired,  after  a  little  nervous  hesitation  on  her 
jiart,  that  she  was  afraid  she  would  not  see  the 
right  thing.  Dy  this  was  meant,  not  that  she  would 
lythmg  that  was  improper,  but  that  she  might 
jly  or  probably  give  a  deaoription  of  her  im- 

.   on  not  ia  accordance  with  the  cnt-and-dried 

iaxtbook  article  I  She  was,  ot  coarse,  immediately 
Bsured,  and  re<{uestad  to  have  no  tear  whatever 
_  describiug  the  telescopic  picture,  whether  that 
description  was  aitronomicaUy  orthodox  or  other- 
wise. And,  truth  to  say,  there  was  a  lesson  to  be 
Isamed  by  a  more  practisBd  observer  from  this 
addent,  lor  the  practice  of  cooking  observations  ia 
Jne  not  nnknown  in  recording  otwervations,  and 
generally  results  from  the  very  same  feeling  evinced 
J  the  young  lady — vii.,  a  fear  that  because  our  , 
jDservations  ore  different  from  others,  therefore 
hey  most  be  wrong.    The  old  proverb  here  comes 

a—"  Speak  the  truth  and  shame  the ." 

Those  who  treqnentad  the  meetingiot  the  R.A.S. 
3ma  few  years  ago  will  prebably  remember  a  dis- 
ussion  as  to  the  existence  ot  oxygen  in  the  sun. 
riie  atmosphere  of  the  room  at  the  Uma  was  some- 
what hot,  partly  due,  perhaps,  to  the  gaa.    One 


;>oestbly 


gentleman  rose,  and  looking  up  at  the  brilltant  star 
ot  gas  jets  which  illuminated  tha  room,  observed 
that,  however  it  might  be  abont  oxygen  in  the  sun, 
there  waa  a  decided  absence  of  it  around  him  at  the 

■  of  "  Ours  "  could  recall 
of  humour,  what] 
intentional,  which  they  have  m 
uie  cuune  of  their  aipertence  as  sCar-gazan ;  dui 
enough  has  been  given  above  to  illnatrate  the 
subject.  It  is  quite  evident  that  as  meat  is  nothing 
withont  salt,  so  life  would  be  a  very  dreary  affair 
without  an  occasional  joke,  and  even  asttonomr 
may  haveitsoocasionalspiceof  humour, for  "Memo 

B.  E.  ICarkwlok. 

THB  TAIL  OF  A  OOKBT. 

(.31809.]— "  Drorro "  CillM)  u  on  the  samo 
track  as  "J.  S. L.  L."  Is  it  not  a  "mmgnificcDt 
idea  "  'i  Donati's  comet  had  a  tail  fiO  "■■"Vtw 
ot  milea  long.  H  this  was  only  the  radius  of  the 
imagined  iphera,  the  sphere  was  100  million  milai 
diameter  !  It  would  have  enveloped  all  tha  Orbiti 
of  the  interior  planets.  As  to  the  second  psft,  tha 
candle  fluna  is  not  eclipsed  by  tha  sunshine;  it 
shines  as  brightly  as  ever,  perhaps  more  so,  aa 
would  be  seen  against  a  perfect^  dark  back< 
ground  and  aurroundingi.  Let  "  Dubito  "  carry 
the  lighted  candle  into  a  dark  room,  and  allow  a  raj 
ot  Bunahine  to  fall  on  the  fiame  through  a  hole  in 
the  shutter.  Hammer. 

[31810.]— UasT  years  ago  a  theory  to  accomit 
for  these  was  suggested,  if  I  remember  rightly,  br 
Prof,  l^ndall.  It  anumes  (I)  that  t£e  space 
threugh  which  a  comet  moves  ia  filled  (this  will 
nlesM  the  etherialists]  with  a  very  rare  gas  kept  in 
'    heat-nys,  but 


comet,  while  allon     _  -       — . 

freely  throagh  it,  obstructs  the  heat-tays.  Theee 
two  assumptions  being  granted,  it  follows  that  Uie 
appearance  ot  the  tail  ot  the  comet  is  caused  by 
the  condanastion  of  the  transparent  gas  within  the 
cold  ihadem  of  the  head  into  the  vaporous  form  in 
which  it  refiects  the  eon's  light.  Tbus  the  tail  is 
not  really  a  part  ot  the  comet  moving  with  it,  but 
only  a  transient  effect  produced  upon  the  mediom 
tlirough  which  it  moves.  This  theory  also  ai 
for  the  curvature  of  the  tail  as  well  as  its  dj 
pointing  away  from  the  sun  ;  for  tha  conde 
may  be  supposed  to  require  a  certain  time  for  ila 
production,  as  well  as  for  ita  cessation ;  oonae- 
quently  the  tail  will  lag  behind  the  shadow  [vo- 
duciag  it,  and  it  will  do  this  to  the  greatest  extent 
at  the  part  most  remote  from  the  head,  whcoe  the 
shadow  makes  the  widest  and  swiftest  sweep 
tlirough  space.  Welter  H.  Hardfa. 

A  STHIKIKQ  BtBTEOB. 

[31811.1- Ox  the  evening  ot  Sunday  last,  thalGtb 
inst,  at  about  10m.  past  IL,  I  witnessed  from  tha 
aeighbourhood  ot  London  the  fall  of  a  nnj  fine 
meteor  oc  bolide,  in  an  almost  plumb  hue,  from  a 
point  near  the  zenith.  Commencing  with  a  track  ot 
Sre,  it  expanded  into  an  orb  of  blue  light,  many 
times  exceeding  a  atai  of  the  lirst  magnitude  in 
apparent  size.  Tliis  suddenly  diaappesred,  when 
within  about  15  or  20  degrees  of  the  horizon,  and  a 
reddunmot  red-hot  frog  menta  fa  11  to  wards  the  earth. 
The  whole  strikingly  recalled  an  effect  of  ordinary 
pyretechny,  ita  almost  parpendicalar  course  aiding 
Che  illusion.  The  day  had  boen  dull  aud  hazy,  bat 
the  night  was  uuusuuly  dear  and  starlight,  and  it 
is  months  since  I  have  seen  the  (Jalaiy  so  beauti- 
fully defined  as  on  that  evening. 

Nov.  13.  A.  E.  Spanner. 

THS  WATCH  AS  A  COMPASS. 

[31812.]— I  aEoULO  hke,  it  you  will  allow  me,  to 
revert  for  a  few  lines  to  the  question  as  to  the 
employment  of  the  watch  as  a  compass,  for  the  sake 
of  pointing  out  what  seems  to  me  an  easy  way  to 
iliscover  the  "truth." 

To  employ  tbe  watch  so  amounts  to  an  attempt  to 
lind  the  sun  s  azimuth  from  the  hour-augls  alone, 
which    cannot    be    done    with    any    approach    f~ 


.  _  4°.  There  ia  also  error  due  to  Uie  difference  of 
longitude  (as  it  cannot  show  local  Mean  Time  svery- 
vhere) ;  but  the  largest  error  will  be  due  to  the 
ueglect  of  lat.  oud  decl.  Let  us  take  an  instance : 
'  ppose  our  lat.  to  ba  52*  N.  aud  the  time  3  o'clock 
<u  a  day  near  "11  if  (('infer  (say  Dec.  11,  1890),  when 
the  decUnation  is  about  23'  S.  Uolf-way  between 
HI.  and  Xn.  is  (th  of  the  cirde,  or  45*,  so  that, 
.leoording  to  the  watch,  the  south  point  would  be 
l:bat  muSi  to  the  east  of  the'  sun.  Azimuth  being 
counted  from  the  north  in  north  lat.,  to  oompiia 
Ihia  with  the  taUes  we  must  take  the  supplement  ot 
that,  or  135°,  which  would  be  the  sun's  azimuth  aa 
shown  by  the  watch  ereirwhere  and  at  every  date 
at  3  o'clock.     But  by  Burdwood's  "Son'*  Traa 
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TDM  on  Aiinmth  Table",''  or  by  compc 
ind  the  Ifuc  azimuth  lo  be  139'  10',  miiiL.„  .__ 
r  4°  10'  to  the  right.  Now,  luppiMe  it  ia  a  day 
midaminnrr,  uid  the  dec.  2!i°  N.,  vhile  the 
s  beBringB  hj  (he  watch  remain  the  nine,  the 
hearingB  fouud  from  the  lables.  or  hy  oompu 

J  tba  wiitch  would  give  the 

t  (or  in  roulheni  lalitudw,  the  north' 
'  Becumtely ;  but  usuallT  there  woold  be  i . 
wliich  would  vary  with  every  change 
place,   sad  which  might  amooat ' 

["uie 


.,  would  h. 


2i  point,  of  the 

ihow.  Id  latitade  30'  the  error  would  be 
one  oaae  (lat.  and  dec.  23°,  game  name)  46°  8',  and 
in  the  other  (l&t.  and  dec.,  contrary  najnei)  43'.  Ig 
this  enough  to  show  how  mialeadiug  the  watch  as  a 
tumpan  might  be  P  (fancy  an  error  of  46°  S',  more 
tiiBU  four  points  .')  Or  um  I  making  Hmo 
blnndeif  Will  ■' F.R.A.S."  Niy?  MayliukMr.R, 
Srown,  Yale  Obflervatcry  :  Suppose  the  tim?  to  he 
8  a.m.,  would  not  the  south  point  be  indicated  by 
X  and  not  by  IV.  ?  How  can  the  halving  of  the 
interval  he  along  the  course  already  travelled  by 
the  hour  hand,  when  the  buu  is  still  to  the  east  of  the 
meridian  'i  Surply  the  wiuth  point  wiU  be  lotlio  right 
X}t  the  Bun,  and  IV.  will  point  to  the  north  t 
Not.  Uth,  WM.  A.  J.  8. 

THE  BEFLEOTINO   TELESCOPE. 

[3  IS  13.]— Allow  me  to  thank  Mr.  Price  and  joui 
other  correipondenta  for  their  valuable  hints  witli 
regard  to  the  prevention  of  the  dewing  of  tb( 
plane,  and  concerning  the  question  of  adjustment. 
By  tbeaa,  and  two  or  three  very  Idnd  and  interest- 
ing  letters  which  have  reached  me  privately,  I  hope 
to  profit  verr  niaterially.  In  answer  to  the  query 
Ot  "F.B..&.S."  (Ietter3l778p.24"jl  may  say  that 
I  tried  i  Cygni  in  the'  momiiiK.twilight  last  spring, 
but  without  BiiccesB.'  This  year  I  have  removed 
the  iiutmmeiit  to  a  better  poution ,  and  intend  to  try 
■gain  before  long.  My  telescope  not  being  eqi" 
tonally  mounted,  the  evening  twilight  is  not  u 
■nitsd  for  the  purpoee,  as  I  caimut  usually  find 
the  star  till  the  sky  is  too  dark. 

Bingmer,  Lewes.        Oharlaa  B.  P.  Davles. 

DB'7  BATTBBIBS. 

[31814.]— Anoirr  sii  montlie  ago  I  made  up  a  dry 
b^tery,  which  has  been  iu  use  ever  since  tor  bell 


ing  them  up.  I  cast  a  slab  of  plaster  of  Paris 
vith  a  little  oxide  of  nine  mixed  with  it,  mixing  it 
with  water  as  thin  as  I  could  for  it  to  set  well,  and 
■whea  thoTOUgly  set  I  dried  it  in  an  oven  :  when  dry 
■M-  .._i._i .-.  ■ ^ng  solution  of  chloride     ' 


preaed  a  zinc  plate  on  it  before  it  was  set.    Tht 
did  the  same  on  the  other  side,  and  put  on  a  ]ilat« 
of  lithnnode,  of  ooureo  leaving  one  end  of  each  pro- 
jecting for  Wding  screws.     Afterwards  I  rolled 
parafinnad  paper  round  the  whale,  and  tied  it  up 


iiuo,  umt  there  is  absolutelr  no  circuia- 
tioD  in  a  so-called  "dry  "  battery,  aud  Mr.  Ball's 
theory  on  that  point  is  the  opinion  of  everyone  who 
has  given  the  subject  a  moment's  thought.  The 
point  surely  eritlent  is,  that  of  two  batteries  other- 
wise identical,  the  one  with  the  greater  circulation 
of  liquid  is  the  mora  efficient ;  for  obvious  reaeons 
there  is  very  httlo  circulation  in  ilzy  cells,  bat  they 
have,  all  the  same,  tlieir  uses,  uotatily  for  purposes 
of  advertisement  and  sale.  A  "  dry  ''  cell  will  un- 
doubtedly riug  a  bell,  and  if  large  enough  aud 
moist  enough  it  may  do  so  for  a  century :  it  mil  also 
plate,  but  no  one,  except  perhaps  the  "diy  battery" 
Duuiufactucer,  has  touuil  an  advantage  in  having 
plating  cells  <lri/.  The  current  of  a  dry  cell  is, 
moreover,  very  inoonatont,  and  the  internal  roaist- 
•Jioe  is  high.    Ara  these  dejitdrrala  for  plating  ? 

The  most  glaring  misrepreientatian  of  which, 
■ocxtrding  to  Mr.  Ball.  lam  guilty,  exists  in  connec. 
tion  with  my  comment  on  his  eel!  that  was  stated  to 
have  had  a  voltage  of  :it  volts  tor  "a  week  or  so.'' 
llr.  Ball  distiugniahu  betnccu  true  and  aciguired 
voltage,  and  he  reminds  us  that  the  3^  volte  were 
measured  rr/ffr  regeneration.  -There  is  nothing  in 
my  letter  implying  that  the  measurement  was  made 
buore,  and  no  one  double  that  a  newly-charged  or 
regenerated  battery  would  be  likely  to  have  a 
higher  vollaga  than  one  that  had  not  recently 
undergone  that  process.  In  my  last  letter  I  have 
mentionad  tbe  kmd  of  eel!  that  might  posnibly  give 
3)  volts  ;  I  need  hardly  add  that  the  ceJJ  is  of  no 
Dse  for  practical  purposes,  and  eonseque-tly  there 
b  the  mon  interest  to  fcnor  th«  "'IBilW"""  "' 


Mr.  Ball's  cell.    The  last  few  lines  of  Mr.  Ball'! 

letter  are  beside  the  question.  Were  we  to  a^ut 
on  the  lines  there  laid  down  we  might,  for  instance, 
get  the  following  charming  result:  — It  line  in 
chromic  and  sulphuric  acids  against  carbon  gives  on 
E.H.F.  of  2  volts,  and  iran  under  the  same  circum- 
stances gives,  say,  l'5  volt,  then,  according  to  Mr. 
Bill,  a  cell  consisting  of  line  and  iron  against 
car^n  in_ehromiR  and  sulphuric  acids  would  hai 


'  3i  volts!     Comment  i 

H.  a.  L. 


■  1-0 


packing  is  moist  and 
action  does  not  last  long,  because  the  new  product, 
ffhich  results  from  the  oxidation  of  the  zinc  being 
iractically  a  solid,  cannot  fall  to  the  bottom  by  its 
ligher  specific  gravity,  as  it  does  in  the  liiiiiid  coll ; 
t  remains  where  it  is  formed,  and  shields  tbe  iino 
against  the  furthet  notion  of  the  packing. 
Inventors  give  plausible  explanations,  and  pre- 
nd  that  the  waste  products  are  absorbed  aud  new 
oistare  regenerated.  How  is  that  possible  in  a 
dry  cell '(  'The  zinc  cylinders  of  these  cells  offering 
a  large  surfaoe,  the  chemical  action  must  go  on  lor 
some  short  time  before  all  the  moisture  is  neubal- 
ed ;  BO  long  a  current  will  Sow.  Still,  the  non- 
■movaJ  of  the  waste  product  must  speedily  prove 
,tal  to  every  dry  cell. 

Most  existing  dry  cells  have  been  bronght  to  my 
notice  either  I™  the  inventors  themselves  or  by  then* 
agents.  To  Ibeir  invilatioos  to  take  them  up,  I 
said  No,  because  I  bad  no  wish  to  take  people  in  by 


ereckJesf 


madel 


the  best,  though  it  did  not  last  long.    It  rang  a 
ball  fairly  three  or  four  times  a  day  for  atiout  a 

ith,  when  I  sold  it.    The  next  was  Dr.  Gonoer's, 

ch  has  been  making  tbe  greatest  noise  in  the 
Press,  I  think.  What  I  saw  of  its  performance 
during  three  or  four  weeks  was  very  disappointing, 
ind  the  agent  himself  agrees  tliat  it  was  poor. 
Two  other  cells  were  substituted  tor  the  first  one, 
with  a  view  that  I  should  teatifv  to  their  eicel- 
;  but  they  turned  out  very  little  better  than 
rst  one.  Two  in  series  barely  rang  a  deli- 
cately-set 3in.  bell  three  times  a  day  for  a  few 
seconds  during  three  weeks.  I  will  grant  that  they 
Ly  since  have  been  improved,  aud  that  they  may 
Ig  bells,  on  and  off.  for  five  or  six  weeks.  But 
what  is  that  compared  with  the  common  porous 
cell— Leclanchi'  ?  A  third  ceU  bronght  me  for  tast- 
ing was  said  to  be  of  Belgian  origin.  It  certainly 
performed  better  than  the  fjorroan,  and  was  still 
'lie  to  ring  a  bell  after  it  hod  been  short -ctreuited 
>i  nearly  a  day. 

Mr.  E.  Boll  talks  of  regeneration.   Well,  that  can 
be  effected  in  different  ways :  by  passing  a  ourront 
through  them  and  making  them  a  sort  of  Bccumu- 
'-■^or,  or  by  diluting  a  solution.    But  is  this  cure  not 
irse  than  the  disease  V     Who  will  undertake  that 
luble,  wheti  the  ordinary  Leclanchv,  wliich  costs 
t  half  as  much,  does  all  the  work  for  more  than  a 
a  without  any  regeneration  ?    True  it  is,  that 
competition  has  brought  the  price  of  the  latter  cells 
-  'iw  that  it  scarcely  pays  to  make  them  well,  and 
they  often  foil  on  that  accoui.t.     Itespectable 
«s  will  olwayejeell  a  proper  article,  became  they 
V  how  to,  and  it  costs  no  more  to  make.    There 
)ccaaions  when    dry    cells    are    very  suitable. 
When  you  go  out  testing  or  bsU-hanging,  it  is  more 
convement  to  carry  a  small  dry  cell  tluin  a  hqnid 
veo  so  with  the  medical  electrician.     In 
lasting  time  is  not  of  much  importance. 
Mr.  Heniv  Leitner,  in  Ietler3173l,  hit  the  nail  when 
he  stated  that    "circulation    of    the    b'quid  was  of 
fundamental  importance,"  only  barely  hard  enough 
to  drive  it  home  to   the    minds    of  the  unthinking 
reader,  who  ^cannot    see    the    absolute  conditions 
necessary  to  maintaiu    a    current.    The    moisture 
could  easily  be  maintained  in  a  moist  cell ;  but  the 
-~iduct  resulting  from  chemical  action  cannot  tie 
iioved,  and  it  will  soon  clog  up   the  zinc  and  stop 
further  action.     The  use  of  the  so-called  dry- 
cell   (which  can  be   made    even  cheaper  than  the 
'^clanchej  is  limited  to  experiments  of  short  dura- 
ion— for  lasting  bell,  telegraph,  or  telephone  work 
t  is  not  suitable.  A.  Oaplatzl. 

ippearanees  "J.  It,"  forwarded 
.  itore  my  reply  to  Mr.  U.Leitni 
appeared  ;  this  tieing  so,  be  will  have  seen  that  the: 
is  nothiog  wonderful  about  the  31  volts. 

As  regards  the  Gaasner  cell,  t  believe  the  inventor 
only  tntouded  it  for  bell  work  and  such  like  inter- 
—  ittent  purposes,   as,    like  the  Laclanchf,  it  aoon 
~ "  nqoires  nrt  to  ncoTsi  ib  itraiilh. 


But,  notwtthslondinc  this,  it  will  do  mora  isaty, 
continuous  work  than  the  ordinary  LocUadie. 
The  Qasener  will  ring  a  bell  conlinnoiuly  far 
twelve  hours  or  more  vrithout  r«t,  whanu  Ifce 
ordinary  LecJanchu  will  not  give  us  two  hoars. 

"J.  R.'s"  wet  cell,  with  E.M.F.  of  2-«»rolli 
andlowl.R.,  with  no  local  action,  I  ■boaldaa- 
sider  good  if  it  has  no  objectionable  tiicks,  ndiii 
crcepmg,  fuming,  ^c- ;  also  it  shoold  bo  *PP^ 
ciated  if  the  price  is  not  osainat  it.  Wmld 
",I.  R."  kindly  let  us  know  if  E.M.F.  of  thnosB 
is  higher  than  2-40  volts  on  beingtestedlmmatilWy 
after  regeneration  by  current  f  If  it  bebsTCS  aHa 
the  same  manner  as  most  dry  cells,  it  maj  poahlf 
'      -the.'i)  volts. 


Nov.  I7tl 


.  B.  BalL 


[Sl.Slfi.]- Mr.  W.  PEEBE.V  MiYOOCX  U,  V'^fl 

under  tbe  impression  that  he  is  forming  lomt  nsw 
rules  as  regards  electric  bells  and  wlriog  tor  tiMB. 
I  introduced,  some  2.^  years  ago,  the  foUowbgndi^ 
which  have  sitice  been  strictly  adberad  to  bj  all  ay 
employes  :~A  red  wire  fur  C  polo  of  b«ttalT,*U« 
wire  for  Z  pole  of  battery,  all  red  win*  tota- 
mioato  at  the  bottom  or  small  spring  in  aU  tbs 
pushes.  Ebll  the  blue  wires  to  terminato  at  tiiori^- 
baud  terminal  of  all  bells.  As  for  ntnm  oilxi 
wires,  no  rule  is  required,  as  a  workman  who 
knows  his  business  would  not  rssait  to  teating  ta 
find  in  which  diiectioa  the  wires  run- 

Ad»m  Koerbar. 

PBOB&BILITrEa. 

-  SoHE    time    ago    it 

_.    ...  Lisn   MEcnuj 

e  probabihty, 


it  represents,  roughly,  the  numbRCi 
mtained  in  33  globes,  oachof  tiUB 


contamed  ii 

in  Uke  manner  the  probability  of  all  tba  tr 
being  in  the  same  baud  is  represented  bj 


52,  a 

1 


o  13  factors, 


,380,900' 

There  is  another  band  apon  which  the  re*d> 

ay  exerdie  his    ingenuity.      What  i>  the  pr^ 

abili^  that  a  person  will  have  a  hand  in  'tiaA 

"---^ ard  of  a  higher  value  than  9  ¥    He  niD 

— '- ,   if  we  aeglect  decimal  plsoa 

piis  band,  if'  it  had  been  _grst  noticed  by  J<Ao 

h,  would  probably  have  received  no  name;  but 

is,  it  is  known  as  the  Yoiborough  hand,  iBa 

sleaan  who  is  said  to  have  won  targe  sunucf 

^y  by  bets  upon  it,  although  the  odda  wfaicbts 

„..    .  were  considerably  in  favour  of  his  oppoaoL 

The  piiuciples  upon  which  suoh  oaloulatiaBi  •>■ 

founded  are  few  and  simple  ;  but  in  the  ap]>livli> 

~f  them  to  cases  there  is  no  branch  of  mathraistl* 

.  which  an  able  and  caiefel  mas  is  so  liksljls 

lake  a  mistake  as  ia   the   theory  of  nrobabiQM 

ud  this  arises  chiefiy  from  the  fact  that  so  tcaj  . 

istincttons  have  to  be  made  which  are  liabls  (• 


may  be  said  that  the  study  of  the  subject  ii  n>  ' 

the  beet  mental  disciplines  we  con  pouibly  lis">  ' 

_.  teaching  us  especially  how  noadflJ  it  is  to  &- 

tiuguish  between  things  which  look  like  each  olli>> 

'    ■  ■  1  reality  are  not  the  same.  W.  O-  ?■ 

{Ti   be  LviiliiiiieiS.) 


HICBO80OFICAL  SECTION  ODTTIBO- 

[3IS'J0.]— Aa  Ihis  subject  began,  I  think,  ^ 
.DmHOQO  asking  for  information  on  tha  prepanltf 
of  lung  sections  tor  photo -micrography,  and  U 
Inng  requires  special  proliminory  traatment  to  be  > 
any  use  for  a  real  study  of  ita  structure,  I  Propo* 
begiuniug  with  this,  ^ow  when  on  aolDuTsttsa 
is  opened  the  iungs  partially  collapse  or  shiink,  M 
if  they  are  cut  up  aud  the  pieces  put  in.  any  haite' 
Ig  solution  this  shrinkage  ia  carried  fuitlur,  sMd 
ictions  cut  from  such  material  will  be  niiEta  Bstti 
IB  living  tissue,  as  the  air   cells  a«  idl 


'rvja,  and  remove  them  with  the  windpiiM  attagiii; 
rith  a  syringe  inject  through  th«  windfif 
■-■'    '-  ndiSSr  1 
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opga  ore  fully  bat  not  over  eipanded,  tia 
pipe  to  prarmt  ths  fluid  MCapin^,  and 
lie  whols  man  in  a  Urge  quauticy  o( 
■"'d  Bolution  in  a   mdo-mouthed  j--  "- 


Slav,  taking  care  that 
.  liiis  maj  be  inauied  b;  triug  on  iomt 
a  oool  place  lot  12  houn, 


ige  the  KiIutioD  aud 

t  Kantly  wash  them  in  water,  and  put 

•a  equal  pails  metbylated  aloohol  and 
□lutioD  and  leave  tor  two  or  three  days. 
M  will  now  be  fixed,  and  the  longi  niay 
o  imall  piecei  — ■"  ■'■-  ■■— ' — ■' 


ofili 


ind  the  hardenioxjirooeu 


t  oMuse  to  be  diamlourcd. 

w  keep  iade&nitely,  the  whole 
-1  ita  natural  posilic"    — ^  " 

S  may  be  gained  bj 
next  dcaciibe  the  method 
ring  the  tieaue  tor  caitting  by  the  fieeiing, 
and  osUoidin  proceoua  regpectively.     F 
dng   jiniiien,    either  by  ice  and  aalt 
ay  microtome,  laka  a  amall  pieoe  of  .   _ 

nutteriol  and  loak  it  in  water,  changing 
time  to  time,  uM(t^  it  linA^i.  Then  tra^e- 
ton  of  gam  aiabio,  not  foe  a  tew  minuti 

by  "  B.Sc,"  bat  until  the  tissue  u 
It  permeated  by  it,  which  will  take  many 
Inated  thus,  the  material,  wben  frozen, 
be  oonostency  of,  and  cuta  like,  new  soap ; 
I  toll  of  water,  apiculea  of  ice  are  torm^, 
"* "■*  — "-'I  and  blnnt  the  knife. 


anSnpi 


d  yet  devued,  the  material  _ 

Kilute  alcohol  for  at  ieaat  aome  houra. 
"aneterred  to  pure  ddorafonn  in  a  email 
and  ihredg  of  hard  paraffin  added 
ime  until  no   mora  will  dinolie. 
then  placed  in  a  warm  chamber  provided 

hennometer  and  a  Page's  or  of- '- 

ice  for  maintaining  any  deaired ^___ 

ch  in  thia  procees  must  not  deviate  greatly 

■ride  of    130*F.      More  paraffin  ' 

til  no  more  is  taken  ap,  when  the 
»ly  evaporatee,  and  at  the  end 
le  whole  forma  a  nlid  maaa.  The  tiame 
baolutely  iaterpenetratad  by  the  paniffin 
iaiological  elementa  are  Snnly  retained  i» 
he  Uoek  is  removed  from  the  suironnding 
n  the  form  of  •  amall  cube,  and  may  lie 
ce  01  kept  indefinitely  in  toil  oonditiOD. 
ng  aections  of  material  prepared  in  Ihie 
10  inatrument  eqoala,  in  my  opinion,  the 
;e  rocking  microtome.  For  imbedding  in 
prapar6  a  very  thin  solutian  of  this  eub- 
i  equal  paita  of  absolute  alcohol  and 
id  ether,  ap.  gr.  -TIT.  The  tiasue  ia  trans- 
na  abeolute  aloohol  to  this,  and  amall 
I  of  celloidin  added  daily  until  it  becomes 
a  ayrup.  It  will  roqnire  frequent  stirring, 
d  be  kejit  in  a  moderately-  warm  j '  -  -  -  - 
lered,  wide-mouthed  bottle.  Make  a  paper 
IT  luver  than  the  spedoien,  and  fix  the 
Isairedpontion  for  cutting  by  a  ooupln  of 
Sll  up  with  the  thick  solution,  arcidiDB 
«,  and  place  in  a  quantity   of  methylated 

angth  about    80°.       In    this  it  bee 

t  and  as  firm  as  boiled  egg-albumin,  1 
■  for  cutting  ;  thia^  howsvsr,  is  best 
rit  with  a  apodal  microtome  made  on  ,  . . 
tiona  stain  well  in  Ehrlich'a  htemato^lin 
oiTounding  celloidin  also,  but  thia  can  be 
out  by  the  mixture  of  ether  and  alcohol, 
lescribed  Iheae  proceasea  as  briefly  aa 
B,  it  will  occupy  ooniiderabla 


for  them.  .     

:a  to  be  offered  the   choice   between 
nd   Lealand  and   a   Zeiaa,   and   aa  f 
'.     Zeias'a  objectives  ara  admirable,  mo. . 
the  higher  powers,  but  the  brass  work, 
ting,  and  fitting  on  many  of  the  CodI  ' 
indal  have  come  acrosa  would  be  repi 
a  Belt-req>ecting  gas-fitter. 
A  Oemonatrator  of  Phyalolo^y. 


taTAOES    70B    STirSBNTS' 
HIOROaOOPBS. 

— The  queation  between  Measrs.  Watson 
251)  aud  myself  (31772,  p.  228)  relate 
ihility  or  not  of  retaiumg  the  pivol 
.    of    the    mechanical    anbstAge  m   tl 
I  Stadent's  Microscope,  as  shown  lu 
y  reproduced  with  letter  31741,  p.  '.    . 
t  to  the  numbers  of  these  mxcroacopes  sold 
utt  the  system  must  be  good ;  whiut  I,  on 
hand,  point  to  the  mechanism  itself  m 
the  ^stem  is  bad,  and  I  will  explain  my 

it  aim  in  the  application  of  toctiilDng  and 
noramenta  to  the  rubetege  is  to  enable 
a  to  adjust  the  illomination  with  all 
lecoiacy.  Experts  have  long  been  etriv- 
iladae  tha  bnA  that  onlea  a  medianical 
I  prorided  tbe  itudent  ii  pUoed  at  a  aaiiona 


disadvantage,  for  he  cannot  otherwise  get  the  beat 
work  out  of  his  optical  battery. 

In  the  most  perfect  microscopes  hitherto  con- 
structed, no  efforts  hare  been  spared  to  make  the 
mechanical    subatage    thor "-'-    — * 


t  to  the 


aa  rigid  as  posiiUe ;  hence  the  ontlay  on  the  sub' 
stage  ia  a  large  item  of  the  total  cost  of  theae 
inatraments. 

Id  the  less  perfect  microacopea,  which  are  alao 
leas  coatly,  leas  eipensiva  forms  of  mechanical  sab- 
atages  have  to  he  applied,  and  as  the  outlay  ia 
redncAd,  the  oonstmction  naturally  reaches  a,  lower 
grade  of  genenl  stability,  until  finally,  in  order  to 
cot  down  the  cost  to  the  lowest  point,  the  optician 
givea  up  the  aubatantial  connection  ot  the  Btting 
witb  the  main  instrument,  and  attaches  the  suhstage 
to  the  under  face  of  the  stage  proper  by  a  screw- 
pivot,  as  shown  in  Messra.  Wataon  a  figure.  The 
prime  motive  foe  adopting  the  pivoting  n'stam 
origtnaUy— I  do  not  say  the  prime  motive  of  Messrs. 
Wataon,  but  of  the  real  originators,  the  French  or 
Qerman  manufacturers  of  lowclaaa  microacopes  tor 
toy-ahops,  &c— was  to  reduce  the  cost,  for  the 
attachment  is  of  so  inexpensive  a  character  that  I 
suppose  it  may  be  done  tor  a  shilling,  and  then 
ciury  a  profit  ot  50  per  cent.  Such  a  system  may 
be  tolerable  in  toy  microacopee,  where  the  subatage 
is  intended  as  a  mere  diaphragm  carrier,  and  it  was 
formerly  much  in  vogue  evan  tor  dissecting  micro- 
scopes as  mode  by  Chevalier  and  others ;  but  when 
the  Bubatasa  has  to  carry  centring  arrangements  on 
a  rack-and-pinion  movement  on  a  tail-piece,  the 
whole  purpose  of  these  appliance!  is  frustrated 
fay  the  apeedy  development  of  "wobble"  and 
general  instability  that  disgust  the  critical  worker. 

Good  aabstage  -applianc»  ara  most  esaential 
adjunct*  for  all  serious  work,  and  they  merit  that 
the  substage  shall  b«  aonndly  and  aubatontially 
attached  to  the  microscope,  with  raasoDaUe  assur- 
ance that  the  condenser,  &c.,  shall  focus  and  centre 
accurately  in  the  optic  axis  of  the  microsoope  with  the 


known  conditione  

the  application  of  an  efficient 
microBcope ;  and  they  are  not  piinieily  met  by 
attaching  it  to  the  stags  proper  by  a  pivoting 
arrangement  such  as  that  ffgnred  by  Hessra.  Wataon. 
The  studeut  cannot  too  soon  learn  that  the  firm. 
neis  of  his  mechanical  anbetage,  its  ri^d  attach- 
ment to  the  mioroscope,  either  by  a  tail-piece  oi 
other  fitting,  ia  infinitely  more  important  in  practta 
than  the  Ulierty  of  swingiug  it  aside.  He  mai 
take  it  tor  granted  that  tha  construction  of  hu 
low-priced  subatage  will  be  quit^  unsteady  enou^ 
in  itself  without  the  addition  ot  a  pivoting  motior 

As  to  the  pivoting  eystem  bemg  reeommeni. .  _ 
by  Meesis.  Watson's  medical  patron  at  "  Modem 
Athens,"  that  fact  auggesta  to  me  only  tha  proba- 
bility that  the  recommendation  ia  baised  on  ven 
limited  Biperieace  of  high-class  work ;  whilst  then 
own  approval  ot  it,  according  to  the  tone  of  theii 
lettar,  aeems  largely  due  to  commercial  reasoni 
which  are  not  in  my  province  to  discoss. 

I  condemn  the  system  on  its  merits  as  totally  unfit 
to  be  combined  with  a  mechanical  aubotage.  I  see 
in  ita  application  oidy  tha  evasion  of  the  reoogniaed 
good  and  durable  methods  of  attaching  the  substage 
to  the  microsoope  which  are  adopted  wherever 
such  matters  have  been  seriously  airned  at. 

We  have  had,  inallconadeuce,  enongb  with  over- 
measure    ot    inferior    constructiona   ot   stndenti' 
■omething  altogether 
Kloroaoopiit. 

ATTZIIiIABT  POWEB  POK  TBIOTOLBB. 

[3J822.1— ConpsEBSEn  Aib  um  Qu.— Some  < 
"ours"  have  gone  as  for  as  proposing  that  v 
should  come  to  aome  arrangement  to  compresa  a 
when  on  a  level  track.  Nov,  therreally  could  ni 
have  looked  at  this  seriously.  And  to  atore  this 
power  in  a  receiver  to  help  us  up  tha  inclines,  they 
really  ooold  not  have  any  idea  of  tha  work  out  out 
foriem.    Now,  we  will  aay  h 


Now,  two  pampe  2in.  diameter  would  be  out  of  the 
queation.  Suppose  wa  say  two  IJin.  diameter,  and 
Sin.  stroke :  I  think  that  Uiis  will  be  ss  much  ss  we 
ahoU  be  able  to  manage.  Now,  the  most  economical 
way  of  compressing  airis  by  water  :  but  even  than 
there  will  tw  a  loss  ot  from  10  to  15  per  cent.,  all 
'  '  igs  in  working  order.  But  tor  dry  pumping  you 
/  sately  count  npon  a  loss  of  40.  if  not  more, 
hag  things  aa  dose  aa  you  like.  Now  let  us  see 
what  work  wa  have  cut  oat  io  get  a  charge  of  5001b. 
per  square  inch.    They  muatbe  single  acting— i.e., 

Yon  will   never  be  able  to  work  doubla- 

pompa.    Now,  area  of  reservoir  9-621  x  18 

173  sqoare  or  cubic  inches— we  will  drop  the 


ill  chawa  of  air  at  everr  stroke,  yon  would  have 
>mak«betweKi400andS00ieT(ililtioti*:  bat  bom 


loas  yon  would  have  to  make  about  700  ^to  get  a 
charge  of  5001b.  to  the  inch.  Now,  when  we  have 
got  it  we  will  want  to  economise  it,  and  shall  wont 
a  reducing  valve  to  regulate  it,  so  that  we  may  use 
it  at  701b. :  and  auppoae  tbat  we  have  an  arrange- 
ment that  wa  can  use  the  pumpa  in  return  for 
driving  power,  what  shall  we  get  ?  About  charge 
sufficient  for,  say,  88  or  90  revolationa.  Now  how 
tar  will  that  carry  us  over  or  up  an  incline  ?  Not 
tar,  I  am  thinkiDg,  after  all  our  slavery,  for 
tbat  is  what  we  should  find  it,  I  am  thmking. 
Now,  suppose  we  have  the  means  of  charging 
this  reservoir  with  compressed  gas— Le.,  coal  gas, 
or  air  gas,  or  hydrogen— up  to  uie  same  preasure, 
what  oonld  we  do  with  it  ?  Could  we  lef  this  out 
at  a  cubio  inch  at  tha  time,  at  about  101b.  pressure, 
or,  aay,  61b.  above  the  atmoephere,  or  even  less 
than  that,  and  mix  it  St  for  exploaion  at  the  rate 
of  about  one  of  gas  to  eight  or  nine  of  air,  and  nae 
two  2in.  cylinders  F  How  tar  would  that  go  F  But 
then  there  ia.  How  ara  we  going  to  get  the  charge 
compreaaed  in  the  reservoir?  Can  we  get  it  made 
up  ready  for  use,  as  the  oiyeen  is  done  for  the 
lamps  now,  and  depots  about  me  country  to  supply 
it.  (hat  ona  might  unship  the  exhausted  one  and  inip 
another  F    Then,  again,  Shall  we  make  our  own 

effwrtive 

This  is  what  I  have  sketched  the  little  ej , 

affair  out  for  and  aubmitted  to  you,  to  see  what  I 

conld  learn  from  those  who  would  feel  mterasted 


tried,  a 


id  until  Borne  expenmentJ 
the  result,  we  cannot  move  ui 
What  I  have  put  forth  will,  I  have  not  the  least 
doubt,  set  many  thinking.  Well,  now,  gas  ogaiB. 
What  about  mddng  our  own  gas  on  the  road,  oa 
we  use  it  F  You  will  sav,  How  is  that  to  be  dona  ? 
Well,  easily  enoagh,  and  as  simple  as  A  B  C.  Shall 
it  be  an  explosive  gas  F  Well,  I  think  not,  in  one 
sense,  although  itisinaoothar;  it  is  notauignitabta 


gaa.  Wemigbtgeneratehydrogen :  batthatwould 
need  metal  and  a  corrodve  acid.  What  do  yon 
aay  to  carbonic  add  gas?  This  would  need  no 
metal,  in  one  sense,  or  corrosive  add.  What  do  you 
say  to  acetic  addF  With  tbis  we  could  do,  and 
hud  grey  cbalk,  or  free  chalk,  common  washing 
soda,  put  upon  a  shelf  in  the  fireplace,  untii  it 
disposed  of  its  water,  or  bichromate  ot  aoda,  and 
after  it  is  saturated  this  bad  no  need  to  be  wasted, 
itate  ot  soda  is  marketable,  and  can  be  manu- 
factured over  again  with  refuse  sulphoric  add 
0  sulphate  of  soda  and  acetic  add.  Now, 
dealing  with  these  agents,  we  can  get  enor- 
us  power  at  a  moment's  notice,  we  must 
_ . :  forget  that  a  thousand  pounds  per  square  inch 
can  In  generated  in  a  vary  little  time,  so  that  it 
wants  c^^dI  manipulation  ;  and  again  it  ia  dan- 
gerous in  another  way — it  ia  an  enemy  to  all  animal 
Ute.  1  could  tell  you  bow  narrow  an  escape  I 
had  no  less  than  three  timaa  ;  once  by  experiment 
and  twice  by  ocddent;    bat,    like 


panorama. 


mind  like  a  vivid 


whan  i  have  basai  stnok 
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fut,  and,  from  ft  f>ll  when  I  hftve  alid  into 
tb«  water  with  the  wind  knocked  ont  of  me, 
managed  to  put  two  and  two  together  and  help 
mjteS  when  not  a.  nol  wai  near  to  help  me,  and 
here  I  am  yet.  Well,  tliat  is  going  from  the 
qneation  at  iaeue.  I  lorword  hare  a  iketch  for  a 
genomtor  for  carbonic  acid  gaa;  it  ia  a  cylinder  of 
mild  iteel,  auch  ae  the  oxygen  giu  U  compressed  in 
— bottles  they  are  called  by  some — Sin.  inside  dia- 
miter,  ISin,  long,  and]\in.  thick.  This  is  capabla  of 
standing  between  3  and_l,OOOIb.  per  eqoare  inch. 
It  has  a  cap  screwed  on.  This  is  made  of  malleable 
oast-iron,  Milii  metal,  or  mild  steel ;  in  fact,  it 
•hanld  all  be  well  annealed.  The  top  has  three 
-  bosses  cast  OD  ;  the  centre  one,  the  feed-sciew  and 
valre  anangement,  comes  through ;  on  one  side  boss 
the  tabs  frmn  the  add  chamber  oomee,  that  it  may 


fa)  the  wash -bottle  to  free  it  from  add,  and  from 
then  it  possee  through  the  redudng-valve  to  the 
engines,  the  reducing- valve  being  adjusted  to  901b. 
per  squam  inch.  Now  for  sketch,  A  ia  the 
OTlinder  mild  steel  I'^in.  diameter,  inside  3in. ;  B  is 
the  cap  :  C  is  the  acid- chamber,  vnlcanlsed  india- 
rubber  hall  with  a  Deck  to  it  that  comes  out  at  V. 
This  is  tor  feeding  the  add  or  replenishing  it.  The 
Arrow  shown  there  and  at  I  shows  two  of  four 
holes  in  the  valve  and  shell  that  commonicate  with 
the  inside  of  add-chamber  and  generator  to  keep 
np  a  balance  that  no  pressure  come  upon  it  to 
liberate  the  add ;  S  is  another  boss.  This  is  where 
the  connections  are  made  to  take  the  gas  to  the 
wash-bottle ;  N  N  are  lugs  of  rubber  put  upon  the 
ball  to  let  (he  gss  pass  and  keep  the  ball  off  the  sides 
•o  that  hU  rihall  he  free :  E  ia  the  lock  oat  that 
fixes  the  said  valve  and  chamber  in  ita  place.  F  ia 
a  oap  with  packing  that  screws  npon  the  same,  and 
keeps  the  needle  tight.  Q  ia  the  knob  npon  the 
needle  that  actuates  the  valve — this  valve  ia  so 
airanged  that  its  lift  is  limited— see  F ;  Q  Q  is 
showing  where  the  holes  for  hatancing  the  pressure 
oome  into  the  chamber  ;  O  ia  the  acid,  and  in  the 
bottom  of  valve  shell  R  It  is  shown  two  of  four 
holes  that  let  the  acid  down  to  the  cone  H  when 
theneedle  D  ia  raised;  K  is  a  tin  tube,  pwiorated, 
that  slips  on  a  pin  at  the  bottom :  the  stud  or  bolt 
U  to  which  the  pin  is  shown  may  be  made  large 
«nongh  to  discharge  and  wash  out.  if  needed,  sup- 
posin);  you  use  chalk  granulated ;  L  L  L  ia  showing 
how  it  ia  dispoaed  of,  the  finest  at  the  tiottom, 
then  the  neit  largest,  then  the  neit  larger,  until 
y  be  as  la^  as  beans.  Bat,  I  think, 
d  for  cleaulLoess,  &c.,  eoda  bicarbonate 
vrill  carry  the  day,  as  I  think  it  can  bo  got  in  the 
market  for  sometlmig  under  2d.  per  lb.,  the  rubber 
ball  being  of  that  rubber  that  the  chUdren'a  balla 
axe  mode  of;  2 1  internal  diameter  would  protiahty 
hold  G  or  Toz.  of  add.  Now  ia  there  any  of  ours 
that  can  tell  how  many  cubic  feet  of  gas  can  be 
generated  at  atmospheric  pressure  with  this  per  lb. 
of  carbonate,  that  we  may  know  what  to  expect  I' 
C  A-CO  in  chalk  for  weight,  are  they  not  ?  What 
is  the  weight  per  cubic  toot  F 


1  top  may  bt 
kt  if  used  f  c 


it  will  be  add  chamber,  reducing;  valves, 
snif ting  valves  for  the  various  purposes,  and  wash- 
botUe.  Jack  of  All  Trades. 


[31823.]— If  you  had  read  the  aiith  edition  of 

Kbook,  "  Tho  Dynamo  :  How  Made,  and  How 
id,"  you  would  have  known  all  you  now  ask. 
For  your  sake,  and  for  the  sake  of  others  who  have 
not  read  the  book,  I  condense  the  main  rules  for 
dynamo-winding.  In  the  first  place,  it  must  lie 
remembered  that,  owing  to  the  usual  slack  winding 
of  the  amateur,  it  will  not  be  likely  that  he  will  get 
mora  than  1  volt  out  of  each  yanl  of  active  wue 
on  the  armature  at  an  angular  velodty  of  t,250ft. 
per  minute.  The  angular  velodty  is  obtained  by 
multiplying  tho  circumference  of  ihe  armatore  by 
the  nnmt)^  of  revolutions  per  minute.  Starting, 
therefore,  with  the  assumption  that  the  speed  will 
have  to  be  I,250ft.  per  minute,  and  that  we  are 
niing  to  ose  one  yard  of  active  wire  for  each  volt, 
the  first  question  becomes  :  What  voltage  do  we 
require  P  In  your  case,  GO  volts,  or,  allowing  for 
loss  of  potential  in  leads,  &c.,  say,  65  volts.  The 
next  question  ia  :  What  form  of  armature  f  If  the 
armature  is  of  the  drum  or  shuttle  form,  and  the 
lenf[th  is  three  times  the  diametw,  the  dead  wire, 
which  liee  at  the  two  eitremitiee  or  "  heads," 
should  not  exceed  j  of  the  total  amount  of  wire  laid 
ontheaimatnre;  hence  65  -^  21|  —  SQj,  or,  say, 
87  yards  for  the  aake  of  round  numbers,  is  about 
what  will  be  needed  to  give  the  65  volta.  But  if 
the  armature  is  of  the  ring  type,  and  especially  if  it 
is  a  rather  flat  ring,  the  amount  of  wire  wMch  is 
inactive  will  be  much  greater,  certainly  mare  than 
half  the  total  amount,  and  nearer  three-quarters. 
a-type  armature,  the  amount  of 


What  must  the  circumference  of  armature  be  to  get 
an  angular  velocity  of  1 ,260ft.  per  miDnM,  at  only 
1,000  revolutions  per  minute  F  A  sin,.,-  rule  of 
three  nun  gives  us  1,000 : 1,260 : : iTtf^,  <«  f» 


drcamference  of  the  annoture  should  be  1ft.  Sin. 
In  other  words,  an  armature  4|in.  in  diameter 
wonld  fulfil  the  refjuiremenia  were  it  not  that  there 
wonldnot  besufficwut  spaoeon  it  to  wind  the  162 
yards  of  wire  on  it  of  the  required  gau^  if  it  ivero 
of  the  ring  type,  unless  it  were  made  inordiiiaCuly 
long  in  proportion  to  ita  diameter.  If  the  armutuce 
were  shuttfe- shaped  or  drum-shaped,  from  4Jiu.  to 
5iQ.  in  diameter,  and  about  ISio.  long,  it  Ugiilil 
answer  very  well.  But  for  a  riug-ihaped  arm-ituro. 
to  avoid  having  to  wind  on  many  layer),  it  waulil  bs 
advisable  that  the  armature  were  not  leas  ili.ui 
Sin.  in  diameter,  and  12in.  would  give  grt'.H"r 
facilities  for  winding.  The  neit  consideratKiii  in 
the  gauge  of  vrire  to  be  used  for  winding.  Th^iL' 
we  must  be  guided  by  the  number  of  ampilri;^  no 
require,  both  for  the  outer  circuit  and  for  uui;rnet. 
iiing  the  field-magnets.  In  your  cose,  let  us  sa.j 
36  ampires.  On  referring  to  a  copper-wire  tablo, 
we  find  that  No.  9  will  carry  safely  this  correiit,  if 
the  whole  current  paaaes  UirDUgh  it.  This  is  the 
n  thecii 


tselt  tietween  the  lower  and  upper  coils,  the  amount 
if  current  passing  at  any  time  through  the  wire  ia 
only  half  the  totsi  output :  hence  a  wire  carryiug 
IS  amperes  will  be  ample  for  the  purpose.  Tlii^  ii 
found  in  No.  12.  Therefore,  to  wind  a  shut'Je 
armature  to  65  volts,  321b.  Xo.  9  would  be  reqiiir'?il. 
while  161h.  No.  12  would  auffioa  in  the  caii<  uf  n 
drum  or  ring  armature.     As  to  the  fldd-maciieli, 

he  two-thirda  that  of  the  armature;  U  ahunt-w.uinl, 
400  times ;  if  com  pound- wound,  the  series  n.nh 
ahould  have  the  same  resistance  as  the  ormiiturc. 
and  the  ahunt  coils  3O0  limes.  It  mnst,  honuvcr, 
be  Iwme  in  mind,  in  calculating  these  reaiataiici.-?, 
that  in  the  shuttle  annature  the  resistance  of  thi> 
armature  coils  is  equal  to  that  of  the  entire  Icu^th 
of  the  wire,  whereaa  in  the  drum  or  ring  form, 
owing  to  the  two  circuits  beii^  open,  the  resii,tniiL:i' 
is  equal  to  only  ^  the  total  length  of  the  iviru. 
Hence,  sinoe  No.  9  has  a  resistance  of  OODs  |ii:r 
pound,  the  32tb.  on  a  ahuttle  armature  would  Uiiv.' 
areaiatanca  of  0'246  ohm.  In  a  nog  or  drummnia- 
tnre  the  I61b.  No.  12  would  have  a  resistaiicr-  [>f 
only  0-12.  The  gauge  of  wire  uaedfor  vrmdiiiL;  i\:n 
F.M.'a  of  a  reries  machine  may  conveniently  hit  four 
sires  larger  than  that  on  the  armature;  while  f..r  a. 
shunt  machine  it  should  be  four  sizes  smaller.  Tiiu 
aame  proportions  hold  goodinthecaaeof  compouml- 
wound  machines.  In  these  latter,  however,  owiiii; 
to  the  apace  taken  up  hy  the  series  coils  ('Lvliich 
should  be  laid  on  first),  the  shunt  coils  may  iX'ti- 
veniently  be  six  sizes  smaller  than  the  wire  ou  tlie 
armature.  Your  engine-power  is  ample  for  30  lights. 
S.  Bottone. 


Thz  manufacture  of  cement  has  grown  in  Ger- 
many during  the  past  26  years  so  rapidly  tliat  at 
the  present  time  the  annual  output  ia  eaUmatiiil  ut 
!0,OOO,OO0  barrels,  worth  70,000,000  marks.  TLn 
chief  seat  of  the  industry  is  North  Oaimony,  in  llio 
vicinity  of  Berlin,  Steniu,  and  Hamburg.  Tmt 
export  trade  has  increased  (rem  137,000  kilc- 
ceutners  in  1B79  to  1,341,300  kilocentnen  in  lti^:i. 

Bnrreying  by  Vartloal  Ang'lea.— In  a  e:,\n- 
muoication  to  the  Institution  of  Civil  Engiiieern, 
Mr.  Wilfred  Airy,  B.A.,  M.Inst.C.E.,  gives  aa 
account  of  some  oiperimentii  he  has  reoenUy  nmilo 
on  the  probable  errors  to  be  expected  in  surveying 
by  "  vertical  angles."  In  this  method  of  survpyius 
the  distance  of  a  staff  from  an  observer  anditfl  l«vtjl 
is  determined  hy  means  of  two  observations  -i^n  an 
ordinary  theodolite.  The  staff  lias  two  or  thriw 
bold,  well-defined  divisions  painted  on  it  at  kuown 
heighta,  and  the  diatance  is  determined  by  sightirig 
the  telescope  of  the  theodolite  first  on  one  division 
and  then  on  the  other,  and  noting  the  two  verticjil 
angles.  The  level  can  he  deduced  from  the  untie 
observatioDS.  The  work  can  l>e  effectually  ioua 
with  a  Sin.  theodolite,  and  though  the  office  u-urk 

than  with  a  tacheometer,  the  field  work  is  some  wlrit 
hghter.  In  order  to  try  the  method  fairly,  Mr. 
AJry  set  out  twenty-four  stations  in  GreenwH^h 
Park,  forming  a  circuit  of  rather  more  thuii  1 1 
mile,  and  determined  the  distances  aud  lev^l^  oif 
these  stations  on  four  different  days,  and  under 
different  couditions  as  to  weather,  the  instrument 
uaed  being  an  ordinary  Sin.  theodolite.  Tho  sUilT 
was  an  ordinary  level  staff,  which  was,  howt^ver. 
fitted  with  a  small  circular  levd  to  guide  the  stiilf- 
holder  in  keeping  it  level.  The  ground  wax  vt^ry 
favourable  for  ti7iiig  the  method,  as  some  parts 
vere  steep  and  others  level,  and  there  was  a  rise 
Lod  descent  of  US  in  the  complete  cireuit.  Tho 
stations  werd  from  four  to  six  chains  aput,  and 
the  theodolite  was  set  up  at  alternate  s^tiouit,  m 
that  the  reading  distances  also  varied  from  four  tii 
After  the  fourth  set  of  obeerviL 


refullyob  (lined 


and  levelled,  and  on  comparing  the 
with  former  obaervationB,  it  waa  found  that  tiie 
probable  error  of  distance  amounted  to  3'6Jf  t.  per 
mile,  and  in  level  of  0' 33ft.  per  mile.  By  shortening 
tha  Bghti  both  these  ttton  can  be  largely  r«dut.Mhl. 


EEPiJES  TO  QTjmaa 

%•  In  IMr  mumn.  OTTupomJmt*  an  rt^ 

filBu  riqUttUd  t»  MMtflM,  Ml  MsA  swrtMSi,  OulUi 


[71802.]— Olaudo  IiorralrLa  Klrrm.  —  TUs 
query  appeared  some  months  ago,  and  has  bsa 
answer^,  hut,  I  think,  not  correotlj.  Ths^Mti, 
I  believe,  notintcndedaaahdpin  the  diawiag  of 
the  picture,  but  in  the  colouring  of  it,  sud  also  ai  i 
guide  in  the  choice  of  what  is  liblj  to  Bsln  i 
pretty  picture.  I  made  one  somA  7B>n  ■(<>■  V 
rather,  had  one  made,  as  follows :  A  oonves  gU^ 
about  4in,  in  diameter,  or  Larger  it  predonad,  taA 
as  are  used  for  covering  the  face*  of  tunepissa^ 
black  varnish  concave  aide,  and  put  it  into  a  U^ 
frame  with  a  handle.  It  is  much  the  samssai 
convex  mirror,  only  the  convexity  ahould  be  miuk 
less,  or  it  vrill  distort  the  perapactive.  His  lilsd 
bockis  supposed  to  represent  the  colour*  of  natun 
more  truly  than  a  silvered  ona.  £■  G. 

[72168.]— Blectrio  BeU  and  Battray.- Hsvb 
read  the  replies  hereon,  perhaps  the  writets  wil 
kindly  aid  me  in  the  following  di£Bcmltj :  la  a  bd 
installation  I  have  been  mamtaining  (put  ir  <- 
anotharfirm)  V- —  •■—  '^ i.j_T_»,'_  . ji 


I  mamtaining  (put  m  bf 
been  electioTytui  aotiim  at 
tarminal'of  each  of  the  pushes  on  the  gftiaad- 
fioor  of  the  house,  and  early  this  year  I  eonssd 
these  terminals  with  guttapercha,  and,  with  As 
exception  of  two  instances,  il  have  bad  m>  tnrttitr 
trouble  with  these,  so  far.  There  ii  no  appsitat 
dampoees  in  the  house  itself,  thaagti  in  ■  damp 
situation,  neither  ia  there  the  slightest  loakage  to  be 
discovered  through  detector  galvanometK'.  Tit 
groaud-floor  pushes  have  all  bnia  axtariors,  and  it 
bos  occurred  to  me  that  ths  metal  oocawnsll^ 
causes  condensation  in  the  posb  irtm  tbe  air  is 
moist,  a  slight  temporary  leakage  from  ons  tsnoi- 
nal  to  the  other  is  setup.  andcauBeaeorroaonotca* 
of  them.  Ia  this  Ukely  V  Added  to  thi*,  On*  of  O* 
wires  pinning  to  a  bedroom  presael  has  now  givaa 
out.    Two  unsolder^  joints,  insulated  by  gntta- 

gccha.  had  bma  made  on  each  wire  to  lengtban 
em,  and  these  two  wires  ran  along  a  joist  ondsr 
the  roof,  well  separated,  not  the  uiglitest  damfi 
being  yisihle,  but  only  ths  usual  lime-diut  about. 
On  uncovering,  all  four  joints  were  perfe^y 
sound  ;  but  one  wire  had  corroded  right  tbrongfa  a 
one  place  where  the  guttapercha  met  the  eotta 
and  rubber  insulation,  and  similar  action  had  begot 
in  a  similar  poeitioa.  Just  off  the  otlier  joint  ca  J 
same  wire.  I  haveused  Chattnrton's  oomponndB  | 
ooveiingthe  new  joints.  Will  this  oomponndhsie 
any  effect  in  corroding  the  wires,  as  I  have  haaid 
that  guttapercha  has  a  had  effect  on  wires  -^— 
tinned,  as  theae  are  P  What  else  canbetheci 
I  tear  I  may  find  the  same  destruction  going 
other  wires,  and  of  course  I  am  anxious  to  prertnt 
this.  As  these  points  seem  to  me  to  bear  upon  lb* 
present  discussion,  1  shall  be  glad  to  recdve  *ay 
information  tending  ' *  »■—•»" ——• 


revent  further  a 


F.  B 


S:3U.]— □riving'  Ueohanlam  for  Triarc^ 
e  method  suggested  by  "Cycloid"  is  Ml 
altogether  new.  for  I  remember  a  mmilar  *n*ig» 
ment  being  tried  eight  or  ten  years  ago.  It  was  a 
failure.  The  loss  in  friction  is  considerably  gnstK 
than  "Cycloid"  thinks.  What  doe*  h«  msaalT 
saying  there  is  nothing  for  the  dost  to  stiA  to  !  B 
his  racks  and  pioious  an  exposed,  ofooDlMM 
will  stick  to  the  teeth  of  same  and  ganenOe  *"■-"- 

A.F.   " 

Matemiatrasse,  3  Dresden. 

[72128,1— Bookbinding I  m 

when  I  read  D.  Blackburn's  remarks  on  the  stota 
I  must  confess  I  have  never  eeen  book-adgMll*^ 
nor  would  I  like  to  try  the  dod^  However,  Wto 
that  than  have  them  rough  ;  if  he  wonld  flioA' 
with  a  steel  scraper,  he  would  have  them  qoitsavfc' 
manlike.     About  cutting  with  the  fcnit^-4aalj 

done ;   hut  it  requires  a  great  deal  of 

patience  to  do  it  property.     In  soma  ^o 
have  a  great  deal  of  practice  with  it  in  ev 

idicas.  I  have  seen  ia^  hand-made  sapa-i^^ 
-i^couut  books  with  over  1,000  pages  tod*" 
through,  and  of  couiae  these  had  to  M  eat  n 
the  knife  and  straightedge,  and  when  Stda 
with  a  piece  of  sandpaper  (we  conld  not  SM 
them)  looked  almost  as  smooth  as  it  outwUt 
guillotine.  Of  coarse  amateun  are  idwajt  *t - 
disadvantage,  as  (hey  have  not  the  vnuttss  ■ 
ordinary  workmen.  Many  thanks,  B.  Blatkli^ 
for  jour  appreciation  of  my  artidea. 
PniCTTCil! 


Ii.-» 


refer  to  his  query  on  p.  110,  ha  wdl£ik 
•'  this   power "   (that   ia  4lc.p.,  for    i 

mentiooedjj  and,  as  th" ^- 

lin.  flat-wick  burner  t 
quantity  of  oil."  He  is  "tired  of  seekiiv  SMV 
thing  suitable  in  shops," — so  I  expect  I  sbonldlii 
but  I  have  a  very  good  bracket  i»nuf  wf&  AC 
nfiector,  which  gives  a  poweifiil  V^b£  faM  ifeMl 
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1  lin.  flat  irick,  and  uiathar  with  a  tin  reBealar  and 

fe.  wick,  wfaich  gives  a  light  quite  strong  enough 
moat  purpoMa.  KcH.  Dob. 

IT2473,1— Toy.-Iu  answer  to  "  Simon."  the  ball 
bolds  Hie  lower  positino,  i.e. :  If  I  place  it  on  tho 
tftbla  lad  hold  otbt  it  the  tahe  aa  □Barlj'  tonching 
tiiB  ball  as  possible,  without  duiiig  ao,  then  blow 
duuply— it  will  atlTuct  the  biill,  and  cause  it  to 
iBvolTa  r^iidJy.  If  "  Simon  "  wilt  advertiH  hia 
■ddnae,  I  will  send  him  one  with  pleaaore. 

t7M78.]-aiigar-ooatlnK  PIllB.— If  "Maud" 
knows  the  ingredients,  what  more  is  wanted?  The 
fills  are  either  dipped  separately  into  the  mixture 
of  ijnip  and  gelatine  and  dried  rapidlf ,  or  they  are 
lolled  oboat  in  a  very  shallow  bath  ot  the  miiture, 
■ud  dried  quickly  in  a  warm  room,  shalcing  fre- 
quently. C.  D. 

[T2581  and  T-2583.]— Fountain.— I  send  iketch 
Ot  "perpetual"  fountain.  A  in  a  tube  lending 
from  the  bottom  of  the  dish  to  nuar  the  bottom  of 

la  lowvr  globe.    B  leads  from  the  top  of  said  alabe 


le  jet  pipe 


upper  al 


.  globe  replace 
in  the  dish.  It  will  run  down  a,  onu 
1  ait,  which  wilt  react  on  tlie  water  in 
[lobe,  forcing  it  out  tbroufih  the  jet. 
to  the  height  of  the  jet.  the  air  in  the 
under  the  preBBUro  of  two  different  columns 
"■-'  ~  '•■-  jet  and  in  A.     The  laUor  is 


af  water,  that  in  ib> 


[72600.  ]-El80trio  Ball  Clook.-The  neoei 
details   have  beea  frequently    given;    bat  u 

Iueriat  requires  the  clock  to    ring  the   bell  at  any 
eaired  hour,  itwillbBuectusarytomakethe  contact 
piece  removable  to  the  hour  required.    There  must, 
"-en,  be  a  slot  cut  all  round  tho  dial,  or  some  raoana 
iiiaed  for  shifting  the  contact  piece  to  the  desired 
lur  ;  then  a  little  wire  brush  attached  to  (he  hoar 
hand  will  sweep  over  the  contact  piece  and  complete 
the  circuit.    One  wire  of  battery  must  be  couueoCeJ 
the  arl>or  carrying  hour  hanil,  the  other  to  the 
ntact  piece— the  bell  being  in  the  circuit.    Ei- 
ploined  man;  times  in  back  numben.  T.  L. 

[T2606.]— Protoplaam.— Did  Qthe  discoveiy  of 
rotoplosm  turn  out  to  be  "  ho  great  a  mistake  "  > 
presome  the  query  has  some  reference  to  Qlobi- 
srlno',  but  is  ot  the  vague,  vagnest.  Why  does 
ot  •'  J .  S.  C."  quote  the  actual  worils  ol  the  atate- 

liem  up  in  order  to  answer  his  question  ? 

Kirs,  Doa. 

[72016.]— Bnglne  Qaery.— Tho  qnestions  in 
this  query  can  be  onswurcd  only  after  inspection  of 
igina.  T.  M. 

[72fi33.]— N.B.Ky,  I^oos.— As  this  query  has 
been  but  partially  answered,  the  following  outlines 
to  the  soile  of  /„in.  to  a  foot,  and  lh(<  leadine 
dimonaions,  may  perhapa  be  of  service  to  "  A.  F." 
and  other  readers.  Fig.  I  represents  Mr.  T.  W. 
WoisdoU's  latest  type  of  six -coupled  goods  Bn)(ines. 
Some  ot  these  are  ordinary  bigh-pree3ure  eogiuea  ; 
'   '  many  are  compounded  ou  Uie  Worsdail  and 


■nater,  therefore  the  water  will  rise  (tlieoreticallv] 
V  a  height  equal  to  the  difference  in  the  two  loTefs. 
la  practice  it  never  does  so,  owinR  to  the  resist 
of  the  air.     Fish  globes  con  be  used  for  the  n 
'      fciii,  the  mouths  being  well  corked.     The  ^! 
I      tta  PPM  is  immaterioTj  J  or  Jin.  pipe  being  t    ^ 
,      irnigh.      The  jet  pipe  is  tapered  and  regulntod  by 
I      «tu.      It  can  be  led  through  a  cork  in  bottom  ot 
[    tMbtortasy  remoral  when  filling  the  top  globe. 
L    K.  Brooki  is  quite  right  in  statin?  that  my  former 

h  Jliri<Tl«I  motion.    The  abnve  is,  however,  the  true 

'/■  ftaBCT.     I  have  sketched  the  fountain  to  a  r^uarter 

■■b  lo  (oit  *'  C.  E."  CAu>imoN£. 

[TUDI.]— Onpld   and  tha   Binga.— From  th( 

Wadption  I  should  imagiae  that  the  tigum  is  made 

Id  ttiof  jwt  where  the  attendant  pleases.    It  is  most 

tUtj  m,  "■"!■ «"!"''    arrangement,   for  electricity 

4dm  oort  BKHiey.  Kitn.  Dob. 

n2SK.l— Light   Pon7   Trap.— This  query 

awr  k  Mige  order,  for  no  one  can  build  evei 

Ml^it  pony  trap"    without  some  knowledge  of 

IkwoiC.  Uthaqueriitcan  refer  to  Vols.  XXXII.  to 

3XXTI.  be  will  find  therein  some  useful  artidaa 

k*  MMaet,  and  if  his  abilitiea  ore  equal  to  I 

iiriM  lia  Aonld  find  no  difficulty  in  boiidinB 

pan  B^i  from  the  Instmctioas  there  given,  i 

;  Md^  » liade— a  skilled  trade— is  not  to  be  learned 

t  mt^ftrtttrmn  H^ri.  Nov.  Dcb. 


prosaure,  ISin.  dism. ;  one  low-preaaure,  26in. 
diam. ;  stroke  of  bothj  21in. ;  cylinder  of 
ordinary  high-presBUre  engtno,  ISin.  diam-  by  ^in. 
stroke.  The  beating  aiufoce,  i^te  area,  and 
boiler  are  identical  with  those  nf  the  six-coupled 
goods  locomotive  described  above.  The  working 
prcaaure  of  the  boilcra  ot  all  three  dosses  illus- 
trated is  liiOIb.  per  square  inch.  Tlie  engine  is 
Httcdwith  a  hand  brake.  The  vaJve-eear  isolso 
Joy'a.  This  class  waa  built  at  Gateshead,  from  tho 
deaigDi  of  Mr.  T.  W.  Woradell.  Capacity  of  tanks, 
1,241  gallons;  of  coal  bunk,  2  tons  !4cwt. ;  centre 
of  boiler  from  rails,  7tt.  -5in.  Besidea  these  tank  en- 
gines there  ore  some  small  six- wheeled,  all  coupled,  as 
No.  299,  which  have  also  been  quite  recently  biUlt, 
and  some  older  closaea  by  Mr.E.Fletcher  and  others- 
Glasgow.  MEiKtn. 
[72(>09.1-Indlofttlnff.— To  "  W.  S.,  Lirm- 
rOoL."— Will  you  excuse  another  set  of  diagrams, 
as  I  uuly  get  a  set  when  the  insurance  company  will 
take  me  a  sot  extra  ?  You  want  more  particulars. 
Diameter  of  h.p.  cylinder.  ISin. ;  diameter  of  l.p. 
cylinder,  20jin. ;  stroke,  3ft. ;  revs.,  (Kl — the  engine 
is  tandem,  with  ordinary  valve  and  bock -slide  out- 
off  in  ii-p.  cylinder ;  clearance  in  the  h.p.  cylinder, 
lAiii. ;  and  clearance  in  l.p.,  2in. — will  have  to  esti- 
mate the  ateam  portf.  Initial  pressure,  Golb.,  will 
take  the  eiliaust  to  close  at  (iin.  from  end  like  tha  . 
opening.  Other  thinga  as  per  original  query.  Will 
you  please  say  how  I  could  make  the  low  preaaura 
do  ita  shore  of  work  V    Also,  should  I  take  your 


J'^^^fa-  .PJ'^-^j^^ 


Von  Berries  q'stem.  Coupled  wheels,  5fL  IJin, 
diom. :  high -pressore  cylinder,  ISin.  diam.:  low- 
pressure  cylinder,  20ir.  diam. ;  stroke  ot  both 
cylinders,  21in.  ;  heating  surface  —  tubes 
102(i-l'^.ft.,  fire  -  box  110-OO^.ft.,  —  total. 
113C-t2Bq.ft. ;  grate  area,  17-233q.(t. ;  boiler- 
length  of  barrel  10ft.  Tin. , diameter  outside  4ft.  3in.; 
number  of  tubes,  203  (brass) ;  Hin.  outside  diam. 
by  lOtt.  Iliin.  between  templates.  Weight  of 
engine : — 

Empty.  Full. 

On  leading  wheels.  11  0  2  ..  U  3  2 
„  driving  „  ..  15  0  0  ..  13  10  0 
„  trailing      „   ..     13    8    0  ..  12    3    0 

39    6    2  ..  II  IG    2 

The  valve-gear  ia  on  Joy's  principle,  and  is  reversed 

by  a  wheel  and  screw  on  the  right-hand  side  of  the 

foot-plate.  Tho  euRino  is  fitted  with  a  hand-brake, 

a  cast  iron  block  acting  on  each  ot  the  six  wheels. 

Tha  wheels  of  the  tender  are  3ft.  Olin.  diam.,  the 

capacity  of  the  tank  2,G50   gallooa,   the  coal-space 

four  tons.     Tho  tender  is  fitted  with  a  baud-brake, 

Bimilur  to  that  on  the  angine.     Weight  of  tender:- 

Empty.  Full. 

On  loading  wheels.       d    2    0  . .  10  10    0 

„  middlo        „   ..       5  U    0  ..   12  H    2 

„  traUing       „   .,       5  10    0  ..     0  14    2 


!7 


.  32  19    0 


Fig.  2 


ia  a  pasaenger  tank  engine,builtatthe  Corn- 
works,  Qateehead,  from  tbe  designs  of  Mr. 
■r.  W.  WoTBdflll.  It  will  be  noticed  that  it  is  very 
simQar  to  those  be  built  for  tbe  (jreot  Eastern  Kail- 
way,  when  superintendent  ot  that  tine.  Leading 
wheels,  3ft.  9in.  diam. ;  coupled  wheels,  Stt.  7in. 
dinm.;  trailing  wheels,  lift.  !)in.  diam.  Leading 
and  trailing  wheels  ate  fitted  with  radial  axle 
boiea.  Cylinders,  ISin.  diom.,  24iQ.  stroke.  Heat- 
ing surface  :  Tubes,  994sq.tt. ;  fire-boi,  DSsq.ft. ; 
total,  l,092sq.ft.  Boiler:  Length  ot  barrel, 
lOIt.  7in. :  diameter  outside,  1ft.  Sin. ;  weight  of 
engine,  .54  tone  2cwt. ;  capaciU  of  tanka,  1.241 
gallona  :  coal  hunker,  2  tons.  The  engine  is  fitted 
with  the  WestiughoUBO  automatic  air-pressure 
brake,  also  Joy'a  volve-gear.  Fig.  3  is  a  goods 
'ive.  Some  engines  of  this  class  arc 
and    othen    ordinary.      Six-coi^ed 


first  reply  to  bo  correct  if  they  were  a  simple  h.p. 
engine  exhausting  into  the  ail  and  the  l.p.  eogiiiA 
a  single  cylinder  'i  Thanking  you  for  the  past,  and 
in  anticipation  for  the  next— 

Torso  E:;oisEltlM. 

[72722.1- Paint  for  Model  Loco.- Mix  yoop 
colour  with  japanner'a  copal,  and  vou  will  get  what 
you  want.  A.  F.  SiueesteaB. 

Matemiatraase  3,  Dresden. 

[72723].— Pottery  Painting.- If  you  have  any 
doairo  to  become  acquainted  with  the  art  of  pott«rT 
painting,  I  ehould  bo  very  pleased  to  lend  j|ou  « 
book  on  tha  aubject  for  amaleuis,  but  there  is  no 
satiatactory  method  of  producing;  any  permanent 
effect  by  merely  ■'  painting"  ou  thearbcle  :  it  ia  ■ 
large  art  in  itself,  and  requires  no  little  amount  of 
application  before  auccess  ensues.       F.  ViELET. 

Giilcher  Electric  Works,  Battersea. 

[72733.]— Barometer.— No  thumb  or  plug  of 
any  kind  is  wanted,  because  the  flask  is  inverted, 
and  contains  only  air.  It  the  variation  is  due  to 
temperature,  why  doea  it  (to-day)  amount  to  on* 
inch  and  a  quarter  f  Of  course  at  first  llie  water  in 
the  neck  ot  the  flask  is  depressed,  and  the  level 
graduijlv  rises  and  falls.  My  diflicnltj-  ia  this :  the 
air  outsiile  and  iuside  the  flask  must  closely  resembia 
each  other,  aud  yet  the  water  oolumn  attains  thia 
height.  F.  W.  C. 

[72T3.i.]  —  Barometer.  —  "  Nun.  Dot."  is 
altogether  wrong  In  saying  the  flask  should  be  filled 
with  woterand  uiveite'dinthejor,  tbesameway  aa* 
standard  barometer.  This  would  hold  good  il  the 
neck  of  tha  flask  were  30(t.  lous,  wlicn  he  would 
have  a  veritable  water  barometer.  Tho  iiuestian 
was  ' '  Why  doe*  the  water  rise  and  fall  in  the  neck 
of  the  flask  f  "  The  answer  is  "  Aa  the  preasure 
ot  the  atmosphere  iucroasee.  it  compresses  the  air 
contaiaed  in  the  flask,  and  this  is  rendered  visibls 
by  tha  rise  ot  the  water  in  the  neck."  With  » 
decrease  ot  pressure  the  ait  eipauda  and  the  surface 
falia.  It  also  acta  as  a  Ihetmomeler,  tor  with  an 
ini-J^ose  ot  temperature  the  nir  in  the  flask  expands 
and  down  goes  the  water,  and  a  lowering  oj 
tamporatute  willsondit  up.  Theonly  way  tomaka 
it  somewhat  useful  is  to  fit  a  sliding  scale  to  th« 
neck  ot  flask,  and  then  by  means  ot  a  thermometai 
adjost  the  scale  to  the  lempenture  and  read  ofl  tha 
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level  frt  the  watar  u  Toa  voutd  a  boromstcr.  Tbe 
•djoitmeiit  ol  the  iliding  xals  caa  anl^  be  Birired 
at  b7  experiment.  So  muij-  erron  ccMp  in  that  at 
Itest  it  can  onlj  be  called  a  toj.  I  agree  Kith 
"Sm."  and  "  B.So."  E.  PiBB. 

[72760.]— 00,,— In  order  to  Brtjmate  the  amoiint 
f>t  thii  gai  In  the  ojr  of  a  room,  we  reqoiis  the 
ioUowins  apparatui  and  •olutioju.  (1)  A  wide- 
ttouthed  glam-rtoppered  jar  ot  bolUe  of  fonr  or  Bre 
Ctiea  capadtT,  to  contain  tha  Bampie,  the  content  oC 
-vhich  must  be  accuntlelj  meaaured  and  Bcratched 
vn  the  luttle.  (21  Some  sort  of  bellowi  to  change  ' 
the  air  in  the  jar  for  that  of  tha  room— prelerablj 
better  to  ladc  the  air  out  of  the  jar.  and  alloir  "' 
of  room  to  flow  into  it.  I  rigged  up  an  exoelli 
bellova  for  this  purpose  oat  of  an  old  concertina  hj 
substituting  wooden  endi  for  the  re«d9,  with  a  1< 
tube  at  one  end  to  so  down  into  the  iir.  with  a. 
ftble  Talve  opening  uiwardi,  and  ralra  at  handle- 
end  opening  outward  a.  (3)  GO  and  2o  cubit 
mitre  pipettes,  (-t)  Burette,  SO  cubic  cent 
gradnalM  in  tentbi,  with  stand  and  clamp.  (S)  A 
if  or  6oz.  Qaik,  with  stirrer.  (i3)  A  thermometer 
tCeotigradel.  1?)  A  standard  solution  of  nryfltaliisod 
Oialio  add  CAO,-2H,0.  containing  SaSM  grairu 
to  the  litre.  (8)  A  saturated  solution  of  barium 
hydrate,  pore  and  tree  from  soda.  (9)  Same  strips 
of  turmeiic  paper.  Tbe  flnt  operatioa  '-  '- 
OtandardiKi  tbe  barfta  wster.  Take  inOc.c. 
•aturaled  Bolution,  add  to  it  500  or  QOOc.c.  ul  uia- 
tilled  water,  and  ^ako  well.  Fill  np  the  burette  to 
the  mark  with  standud  oxalic  acid  :  (hen  take 
^c.c.  (with  tbe  pipette)  of  tbe  dGuted  barrta 
watar,  and  run  into  the  fla*k.  N^w  jou  must  add 
the  oxalic  add  to  the  baryta  until  a  drop  taken  out 
wiUi  the  itiirar  and  applied  to  the  turmeric  paper, 
I  a  red  ataiu.  Tbia  tuuet  tie  done 
adding  the  oxalic  add  in  drops 


like  to  aik  Mr.  Stanley,  Analftical  Chemist 
(p.  263) ,  whether  be  ba*  erei  tried  the  recipe  ha 
gtTea,  and  whether  he  has  found  it  laooesaf  ul  ?  The 
mo«t  frequentlr  adopted  formula  was  giTen  in  tbe 
"EM.,"  Vol.  XXCt.  p.  S20.  I  may  also  ask 
"Pharmacist"  (p,  2o3)  whether  he  has  tried  tbe 
redpe  ha  qootei  mim  apatent  ■pedflcation.  I  will 
look  it  up  abortiy  and  sea  whether  it  is  still 
"natent."  Nmt.  noR. 


DO  longer  eii 
vaij'  Duetiulr, 

waidi  the  sad  of  the  reaction,  Tbe  red  sti 


□itju 


HaviDg  got  this  done,  wo  label  the  banrta  solution 
2oe.c.aao  manycc.  of  oxalic  acid, 'oi  take  an  actual 
«a»  from  my  notebook,  2<}C.c.  were  equivalent  to 
26'fic.c.  of  standard  oxalic  add.  In  order  to  make 
a.  deteiminatiou,  we  take  our  jar,  which  must  be 
4rr,  into  the  room,  along  with  bellows,  rtandardiaed 
bajyta,  and  60c. c.  pipette.  Place  the  jar  in  the 
leqoired  position,  genetatly  3  to  5ft.  from  the  Sfxir, 
insert  the  bellows,  and  give  '2t>  or  30  rtrokea  bo  as 
to  make  sure  of  complete  change  of  air  ;  then,  with 
the  pipette,  measure  out  and  run  into  the  jar  50c.a. 
oi  the  limrjta  wafer,  insert  tha  atopiier.  and  note  the 
temperatcu-e.  Itemove  to  the  laboratoiy  or  room 
where  the  analysis  ia  to  be  made,  and  ahake  up  the 

auid  with  tbe  air  in  the  jar  for  about  five  minutes  ; 
ow  to  settle,  tbeu  withdraw  25  cubic  centimL-tres 
with  your  pipette  and  run  into  tha  titration  flask. 
Which,  of  course,  has  been  previously  well  rin»ed 
out.  Pill  tip  your  burette  to  the  mark  as  before 
with  standard  oxalic  solutiun,  and  add  aa  before  to 
tbe  baryta  in  the  Bask  until  the  red  etain  or  tur- 
meric just  disappears.  You  will  then  dod  that  not 
•D  much  oxalic  sulutiim  is  re(]Uirod  as  when 
itandardising,  aa  the  CO,  in  the  sample  of  air  has 
Beutralised  a  portion  of  the  alkali.  Let  ma  now 
'([note  an  actual  aualyais  : —Capacity  of  jar.  3'4GO 
litres ;  hut  deducting  .Wco.  for  the  volume  of  liquid 
used  in  the  jar,  we  have  an  actual  capacity  of 
3-41  litres;  observed  temperature  !'G°C.  Now, 
25c.c.o(  BaCOH).were  equal  to  S-j-Gcc.  of  oxalic 
add :  but,  on  titriling  '23c.c.  of  B»(OH),  shaken  up 
with  thie  aample,  we  only  rei^uired  touae  'JIJc.c.  of 
Cxalic  add.  Subtra^uig  t)us  from  original  value 
2d-6—2i-i  •=  l-lc.o.  of  oxalic  add.  fJow,  this  is 
et^uivalent  to   half  the  CO,  in  tha  aample  as  we 


the  place  of  which  bus  been  taken  up  by  tbe  CO, 
the  air.  Now  Ic.c.  of  our  oxalic  acid  laequivalenc 
to  -001  gram  of  CO,,  and  2+a.c.  will  consenuontly 
be  equal  to  '00:^1  gram.  Therefore,  3'411itresDf 
air  at  1'6'C  contain  '0024  gram  of  CO,.  Bat  1  litre 
of  CO,  at  O'C  and  TOOm.m.  o  weight  of  htro  of 
hydrogen  x  density  of  CO,,  or  -WJi  x  22  -  l'S;i2 
gram.  Therefore,  -0024  gram  CO,  -  J^* 
K  -001217  litre,  and  correcting  tor  temperature,  we 
hKve  -OOnilxiTi^G  ^  .ooDi23;i   litre   of   CO,  at 


B  get 


■001223    X    lO.OOII 


Representing  thig  in 

I  the  usual  exprea- 

'.!!^  D  3'59    vols,   par 


10,1)00  of  air.  If  "  H.  8.  M."  has  had  any  training 
in  chamicol  maaipulation,  the  above  operations 
abould  easily  be  carried  out.  Of  course,  the  calcula- 
tionfl  involved  can  be  redoced  to  a  factor  for  each 
jar,  for  each  degree  Centigrade,  so  that  one  liaa  only 
to  mnltiply  the  factor  tor  the  jar  in  question  by  the 
number  of  cubic  contimitres  of  oxalic  acid  which 
bave  been  icpiaced  by  the  CO,  in  the  sample. 

J.  FooaiE,  F.C.S. 

[727Gl.]-88lf-Polialilnff  BUokln^.— Is  there 

anything  of    the    kind  except  those  prej,»ralions 

which  leave  a  film  of  shellac  coloured  ataH  on  the 

leather,  and  do  that  more  bans  than  food  ^r  alioold 


Dob. 
I  temper. 
,  irience  ia 
..._..  wayof  general  advice.     Having 
suffered  to  a  serions  eiteut   from  this  diatresaing 
malady,   my  experience  may  count  for  aomething 
should  the  qneriat  chance   to  poiseea  anything  in 
common  with  myself .     In  the  fiiet  place,  the  effect 
of  alcohol  in  any  form,  hot  or  cold,  was  dubioua  ; 
sometimes  it  appeared  to  favour  a  belter  nigbt  but 
squally  often  failed.    Tbe  samo  experience  applied 
to  tobacco   and   to   a   meat  taken  shortly   before 
restiug.     I  am   indined,    however,    to   favour  tl 
abstention  from  both  alcohol  and  tobacco,  or  that 
fair  trial  should  be  given.    Tea  or  coffee  weretoui 
deddedly   objectionable   in  the  long  run,   thou; 
seemingly  acting  as  palliative  at  times,  and  I  a 


e  injut 


ol  alo 


at  first  tokinn.  were  found  worse  than  useless 
afterwards.  The  usual  hackneyed  reme" 
found  of  no  avail.  Washing  before 
even  if  only  the  faoe  and  hands,  especially  it 
in  oold  water,  waa  found  very  objecttonable  by 
freshening  up  tbe  system  instead  of  mducing  sieep. 
Sometimes  a  change  worked  wonders;  at  another 
time  no  more  relief  was  obtained  when  sleeping  (or 
trying  to  sleep)  in  a  eountry  place  than  in  a  busy 
London  thoroughfare.  The  following,  ifhen  per- 
eisted  in,  was  found  by  far  the  most  succeaiful 
treatment.  To  endeavour  to  tire  out  the  body 
before  retiring  by  walking  or  other  exerciae  in  tbe 
open  air,  eo  as  to  induce  sleep  by  a  partial  physical 
exhauatiou  of  the  system,  limiting,  at  the  same 
time,  the  period  devoted  to  rest  to  five  or  six  hours 
— say  retiring  at  midnight  snd  rising  at  five  or  six, 
with  or  without  having  had  any  sleep.  The  first 
^._. .,»  .1.:.  . — ...,.„f  ..  ~...if„tly  unsuitedtoaU 


I  betiev. 


'  shall  m 


a  raakiog  the  general  statement  that  a  harmless 

iobby^«lly  or  otherwise,  not  necessarily  physical 

ir    unintelieotual,    but    something  different  from 

me'a  ordinary  occupation— ia  often  of  great  value 

a  these  cases  by  diverting  the  attention  of  tbe  brain 

rom  itsdf  and  from  one's   own  malady,  tending  to 

aise  it  out  of  tbe  usual  rut  of  thought.     Kuading 

meselt   to   a'eep  by  a  short  piece   of  agreeable 

literature  not  requiring  any  serious  thought  baa 

been   found   of   most   eJTectire   assistance. 

I  air,  in  whatever  weather  or  season,  is  a  groat 

«r  of  sleep,  and  in  addition  to  breathing  aU 

possible    during  the  day,    tbe    bedroom- windows 

"lould    be    as   wide  open  aa  weather  wUl  allow 

mug  the  nigbt  at  boUi  top  and    bottom  in  all 

Bsona.    I  am  confldent  that  if  the  querist  will 

:amine  himself  and  analyae  his  own  habits,  giving 

.e  moatnataral  treatment  the  fairest  trial,  be  will 

I  more  likely  to  succeed   in   mitigation,  if  not 

iring,hii  malady,  than  by  ooDSulliiig  Che  physicians 

the  world.  A.  Miiaos. 

[727136  ]— Hone    Ker.— I    am  afraid  Mr.  11. 

Wilsou  has  miaunderetood  my  query.    It  he  will 

favour  me  with  a  sketclr  of  the  uuJer-side  of  tbe 

key-bed,    showing    how  the   wires  are  cinnected 

between  tbe  terminals  and  the  bridge  otlhe  key,  I 

ahould  feel  obliged.     Should  he  prefer   commurii- 

cating  with  me,  I  have  advertised  my  addieas  in 

the  Address   Columa,    and    shall    be  glad  of  his 


time  ago  Lsdy  Paget 
her  peraonal 


extracts.  There  is  but  one  subatance  wbidi  poBKSM 
all  the  above  qualitie*— that  ia  water.  None  of  dM 
above  preparatiana  differ  at  all  from  water  ia  saf 
ot  their  properties.  PsAaMAcai. 

[7277S.]— Caneer.-^trangely  enough,  I  bail 
t>een  cogitating  over  the  possible  advaatagwttnt 
might  be  obtamed  from  the  use  ot  tha  otiiao  is  sB 
external  application  over  the  linaaed  meal  I  bad 
generally  used  for  external  cancer.  I  do  not  bok 
(or  such  advantage  from  the  oltiioate  rrinrlali 
sulphate  of  allyle— as  from  its  reputed  and  Bsri 
valualile  quality  of  attracting  aud  abnrtjyg  il 
prevalent  and  mfectiout  matters,  and  mon  f*r- 
tioularly  the  slimy  maous  which  ooUecta  in  &■  po- 
cess  of  vital  action  and  degeneration,  Qloar^nfllM 
visoera  and  imncdmg  their  tuncljona.  Hmm  Hi 
value  in  obstmctiona  of  tha  lungs,  kidnsjn,  ta.  U 
is  in  this  way  that  it  might  be  ot  value  in  canoKd 
the  stomach,  in  acting  upon  and  reeoltiag  ttt 
"scblrrous"  (or  leathery)  lining  ot  tliatoiBaB,ial 
absorbing  and  carrying  oft  the  "colloid"  (miy) 
matter  out  ot  the  ayatem.  For  external  euoMit 
Blight  not  be  so  suitable,  unless  it  w«ra  "ope" 
cancer,  or  would  cause  the  "hard"  oanoK  Is 
"  gather  "  and  discharge.  For  if  it  only  diBObld 
the  tnmonr,  the  ooUoid  products  wonld  hare  ta  I* 
taken  up  by  the  venous  or  lymphatic  vjitana,  mi 
thence  be  re- deposited  in  the  interior  atnuton,  <f 
be  carried  to  tbe  throat,  and  so  cause  mem  aartaa 
oom plications.  These  complications  the  "dist'* 
use  might  obviate,  but  I  cannot  say,  aa  I  bsTa  m 
eiperioDoeof  its  use  in  that  way.  But  I  skanU 
strongly  advise  the  oooking  of  the  onions — boilsdia 
a  very  little  water  and  mashed  up  for  oitaniil 
application ,  and  atewed  or  fried  and  eat«n  freely  m 
a  vegetable,  or  tor  an  early  supper.  It  tbestomad 
were  tdcerated  (open  cancer),  this  would  be  both 
soothing  and  healing:   while,  eaten  raw,  tha  ei- 

tioii,  perhaps  bleedmg.     If  tbe  latter,   chew  aoiDS 
oak  bark   and   swallow  the  spittle.     With  thsas 
cautions  I    think    the  trial  might  be   made  with 
safety,  and  be  productive  of  much  leliat — certainly 
lotofhurm.    But  the  diaeaae  is  ons  so  Protauii 
ts  nature  and  development  as  to  make  advice  diffi- 
cult without  some  penooal  knowledge  of  tbe  oaai 
ind  iU  features.    But  I  have  made  tbe  disesia  s     . 
ttudy  of  many  years,  have  both  palliated  and  cund 
n  scleral  difficult  cases,  and  six  yean  ago  had  afin      j 
nontha'    experience  of    a    ver^  serious  phass  is      I 
myself — so  1  apeak   with  confidenco.      So  shoald       I 
querist  eiperiencs  any  doubt  or  difficulty  in  tlu 
of  his  experiment,  I  shall  be  pleased  topliea 

will  address  lo  IIS,  Kushmore-road,  Claptonl  N'.B. 


[72778,  ]-Oano8r.-Son 


Elettridt 


iffected 
knowledge  by  Count  Mattel's  mi 
iderable  interest  has  in  cnns^que: 

Paddiogton,   Bathnal  . 

I  analysed  Count  Mattel's"  Flectridtiea,"  anatne 
results  have   been   communicated    to    the  curreut 
.ber  of  the  Rnin':    The  samples  were  labelled 
Bianca,"    "Eleltricita    Verde,"    and 
iitu  Rossa."  ■  ne  stales  that  to  Bud  if  they 

I auy  special  electrical  properties,  they  were 

placsd  dngly  in  thin  gloss  tabes  :  these  tubes  were 
suspended  by  silk  filaments.  L'lider  such  ciroum- 
atances  au  electrical  Iwdy  would  point  one  end  lo 
the  north  and  the  other  end  to  the  south.  Not  one 
ot  them  came  to  rest  in  audi  a  position :  neither 
they  attracted  by  a  magnet,  as  au  electrical 
body  would  be.  Uence,  they  certainly  ore  not 
electrical.  To  delicate  test-paper  they  wote  per- 
fectly neutral.  Vegetable  extracts  are  usaolly 
either  alkaline  or  aad  ;  even  it  neutral  when  fresh, 
they  speedily  change.  Uattd's  preparations  had 
the  following  charactera  :— Colour,  odour,  taste, 
polarity,  metals,  and  alkaloids,  none :  specific 
gravity,  lUOOij  Bianca,  I'OOOJ  Verde,  l'(K)i)2  Kossa  ; 
solid  matter  per  cent.,  O'OI  in  each.  The  microscope 
ahKQce  of  any  floating  particles  or 
.ch  as  ftrs  usually  present  m  vegetable 


[(yon  nil 


,    7SG.]-Uodel  Karlne  BoUer.- 

boder  7in.  long,  4in.  wide,  oin.  deep, 
long,  2|in.  high  by  3jin.  wide. 


ce  and  smoke  l»i.    I  hBTaoneot  Ihsslint 
isious,  and  it  liams  and  steam*  well.    I  ban 
also  used  spirit  in  il.  A.  F.  S&ixnFKii- 

Matomistrasse  3,  Dresden. 
[727SS.]  —  SiamoTidi.— Yes,  from  oon^iMd 
u-bonic  odd,  such  as  is  nsed  for  the  new  GUIiri 
uu,  but  more  compressed.  The  resalting  diamnnili 
t  preseut  very  small,  but  still  diamonds,  u  As 
lape  ot  tbe  crystal  shows.  "Nemo"  asks  Bad 
lo  natural  formation  of  a  diamond.  I  soppoMbi 
leans — docs  it  grow,  or  is  it  ot  sudden  cryrtallia- 
on,  so  tu  speak  !■  I  incline  to  the  lattei  nar. 
o  with  crystals  of  silica  or  Bint,  and  in  this  «n1 
innot  uiideratand  the  flint  breudna  with  anni- 
choidal  fracture  it  the  flint  crystal  has  gtownlf 
successive  layera.  Tliis  might  be  the  case  if  tu 
crystals  ware  formed  instantaneously,  as  nystalmf 


■med-i.e 


Z.T.I- 
lia   most  widsly-K- 

and  natural  fonnsti> 
ormed  by  the  gndol 

,  ..   ..„ .-,  with  or  without  h* 

Yes,  diamonds  were  artificially  formed  about  flw 
years  ago  by  a  Scottish  chemist,  Mr.  J.  B.  Hansifi 
of  Glasgow;  but  they  vrere  not  worth  "cuttinf 
as  ornamental  gems.  This  gentleman  startled  m 
sdeatific  world  by  declaring  that  he  had  solved  1^ 
roblom  of  diamond  making,  and  thereip- 

, in  newspaper!  several  letters  of  a  surpriio! 

and  fasdaating  character,  which  led  many  peojli 
to  believe  that  diamonds,  instead  of  being  dug  oal 
of  the  bowels  of  the  earUi  in  distant  parts  of  tl» 
world,  would  henceforth  be  obtainable  tmm  sii 
laboratories  at  home  ;  but  the  excitement  bood  aai- 
id  the  subject  was  allowed  to  drop,  SM 
„  has  since  been  heard  ot  the  cfaenist  and  lui 
diamonds.  It  is  not  very  likely  that  human  ikS 
rer  be  able  to  produce  diamonds  equal  to  Aim 
LUTO  probably  been  huudroda  of  years  da- 
voloping  themselves  in  the  bouels  of  the  earth.  ThS 
following  is  a  biiet  outline  of  Mr.  Ilannay's  metbod 
ol  diamond  making,  as  taken  frum  Edwin  W. 
^treeter'B  work  on  "  Predous  Stones  and  Oems"  :— 
I  ParaSlu  spirit  was  submitted  to  prolonged  h«al< 
ng  in  company  with  one  ot  tlie  idknlina  mitali. 


KNQUBH  HBUHAZnO  AND  WOBU)  OV  BOIBNait    No.  1389 


"  T.  O.  L.-  kindlT  Bay  i(  I  Bhoufd  ba  able  to  get 
either  iron  or  steel  cutiagt  free  from  blow-lialea, 


nee  mixture  of  nubstSDMU  tcae  pl&csil  iu  a 
■iron  tube,  having  its  ends  wciiraly  welded 
It  WES  than  Bubjocted  to  tho  be&t  of  a 
iting  furnace.  In  mcit  of  the  eiperimeali 
<  exploded,  even  uLatteriuK  tliB  roof  nod 
d  injiiriDg  tha  assiatanlA."  The  great 
tttending  the  eiperimeata  and  the  email 
if  diunantaid  carbon  obtained,  evan  whan 
rimcnta  vera  moat  succeuful,  roodorad  that 
if  dtamond  making  a  poor- paying  buBinen. 
no  "  ii  eiperimenting,  aad  ahould  he  meet 
mSf  I  hope  ho  will  not  be  bIow  in  pQb- 
le  results  of  his  labonra.      Diamond  duit  ia 


rtat  until  fine  onougS  foe  tibb. 

NCBiVLS:  HOBDLOOIST. 

'.] — Diamonds. — Toor  oorreapondeot,  Mr. 
'roy,  gireea  elighlly  enonooui  impression 

occvir  in  the  vicinity  of  itaooluioila. 
Mom.  Fabro's  geaeralisation.  Uiamandi, 
esent  at  all,  invariably  □ccur  ia  rocks  of  I 
ature  to  each  other.  In  Southern  ludia  the 
I  a  sandstone  breoda  of  oloy-sUte  forma- 
1  BuTidal  KuDd  diamonds  are  found  in  s 
a,  nhiL:h  Captain  Franklin  supposed  to  bt 
d,  of  which  at  least  100  yards  underlaid  thi 
iamondiferouB  beds.  Iu  Brazil  diamonds 
ID  found  in  tha  ^iranulai,  laminated,  I 
,uart7,  itacotumite.  or  in  a  femiginoui 
«  conglomerate.  Sir  Isaao  NewUm  ra- 
the similarity  iit  the  refraction  of  light  by 
ad  diamond,  and  from  it  infaned  a  similarity 
racess  ol  solidification.  The  Hecks  and  sir- 
generally  found  in  diamondj  (tho  Koh-i- 


arti^cialiy  produced  in  glai 

ates  of  glass 
...  On  heatiugi 
contained  air  produced  the  four  sectors, 
is  fact  Sir  David  Grairster  argaed  that,  like 
liamonds  originated  iu  the  sol idiH cation  of 

On  reference,  I  £ud  MM.  Desnretz  autj 
obtained  crystals  by  the  action  of  an  dec- 

bon,  such  09  siitphiuo  of  carbon.  M. 
t'e  diamonds  were  blaiJc  or  colour- 
tab  edrona  and  plates,  which  entirely 
ired  on  the  application  of  moderate  "---' 
net,  in  the  description  given  by  him 

Jtcntlif  of  bis  eiperimenls,  on 
le  conduct  of  his  crystals  in  the  prese 
'rof.  Roscoe  rBiuarki:  "It  (the  diamoud) 
however,  have  been  produced  at  a  .'  *  ' 
ture,  because,  when  hasted  stronglj- 
incapalile  of  acting  chemicallv  upon  it,  the 
1  swells  up  and  is  converted  iuCo  a  black 
■embling  coke."      I  think  this  settles  the 

of  its  volcanic  or  plutouic  origin.    Tha 
[  is  a  Tenuukably  iudestmotible  stone,  and 
fld  cmcible  can  be  brought  to  B  white  baa 
begins  lo  bum  a  littla  below  the  maltii 
'  silver.    Harduess  10,  ap.  gravity  3-52 
light  I  ask  "Koa"  to  give  ua  some  notes  r 
rrence  of  diamonds  in  dilfGreut  countriei 
Men  everywhere,  bojond  the  sight  of  a  tol 

!.]— K.S.   and  L.  BokIbh,  Type  661. 

fft.  tiin. ;  bngie,  3ft.  Bin. ;  stroke,  "'ijby 
iders,  1  lOlb.  per  square  iiicb.  The  old  class 
shave-llrivcrs.  Oft.  Oiu, ;  bogie,  3tt.  3iD. 
IG  by  171  cylinders,  14Ulb.  per  square  inch, 
D.  Lzrrcn. 
i.l  —  Water  -  Tube      Boilers.    —   1 

£.■'—1  must  thank  "  O.  T.  L."  foe  h 
Would  he  kindly  give  ma  an  opinion  on  tli 
g?  I  propose  to  construot  a  IwQerinthis 
'he  ends    would    consist    of    iron    or  steel 


pandol  into  ends  1  propose  to  allow  i 

of  metal  if  iron,  and  thinner  it  of  cast  Bassen]" 

eel.  ToLCiNio. 

[T3RDg.]~Uaffnetiam.— Yes;    to   go   near   a 

powerful  dynamo    at  work  means  to  spoil    your 

watch.    I  had  piofesaionally  to  da  this,  and  forgot 

~y  watch.     It  was  affected  for  a  long  time ;  but  I 

lieve  the  effect  has  worn  off ;  but,  then,  I  was 

.ly  with  the  dynamo  five  or  six  hours,  on  s  case  of 

death  bj  completing  the  circuit  contrair  to  orders. 

Z.  Y.  X. 

[T2S3o.]— UuDtclpal     Engineers'    Bxam.— 

he  course  of  study  foe  this  oiani.  is  one  wMch  can 

best  be  learned  in  a   municipal   surveyor's  office. 

"Craia"  ia  soon  detected  by  the  examiners.    For 

ngineering  ax  applied  to    municipal    work,   read 

Uull  an  "Land  Surveying,"  Baldwin  Latham  on 

"  Sewerage,"   any  good  oook  on   vator  supply, 


between  each  tubs.  Tuhea  wouin  oe 
refully  tiimeil  at  ends,  and  the  holes  ai 
>red  to  receive  them  :  then  expand  them 
with  expander  ;  each  vertical  row  of  tubes 
in  a  space  at  top,  to  which  would  be  hotted 
pper  or  steel  tube  running  the  whole  length 
,  to  act  as  a  receiver  for  the  steam.  £ ' 
if  castings  a  mud  box  would  be  left,  and  i 
1  fire-door  one  end.  In  middle  of  boili 
e  a  brickwork  baflle-plate,  to  return  fiomes 


tubes.  Opposite  each  tube  end 
SB  screwed  plug,  removable  for  cleanh- 
e  whole  series  of  tubes  would  then  be 
a  caat-iron  casing,  with  fireclay  on  it, 
.  I  sboold  then  arrange  for  several  w.i. 
go  ontside  casing.  This  is  to  drive  a  pair 
mgiaia  3J  bj  Ij  at  afressure  of  JtiOUi.  per 


luld  he  suggest  any  improvement  F    Where 
■jdinto  ends  I  propose 
and  thinner  it  of  cast  Besseiuer 


ruction,  &G.,  read  Kivington,  Knight's  "  Anno- 
tated Model  By-laws."  For  sanitary  science  as 
applied  to  towns  and  buildings,  read  Crimp  on 
'■  Sewage  Farms,"  Boulnois"  "Municipal  Surveyors' 
Handbook."     For  Public    Health    Acts.    Glen  on 


,.  ^  .  never  took  note  ot  the 

water  temperature,  but  as  there  is  do  frost  in  the 
vicinity  of  the  city,  the  supply  is  moderately  cool : 
November  lo  March,  indusite,  have  a  delightful 
season :  ice  hardly  requisite  as  an  addition  to 
beverages  ;  but  there  is  a  wall-slocked  ioe-house, 
from  which  at  all  seasons  it  was  sent  to  me  by  rail ; 
lea  very  cheap.  A  strong  corduroy  suit,  two  stout 
tweed  ditto,  two  merino  vests,  three  pair  ditto  socks, 
one  pair  bed  blankets,  two  ditto  sheets,  and  two 
pillow-cases:  a  good  supply  of  London-made  booCa; 
on  arrival  gst  a  sun  bat  with  muslin  turban  wrapper 
at  a  native  shop.  If  possible,  have  a  small  tent  and 
its  tumitura ;  for  all  strangers  who  wish  for  cleanli- 
ness and  pure  air  eucamp  on  the  esplanade,  thereby 
onjoyingsBa  breezes  and  quiet  nights,  taking  their 
meats  iu  town ;  but  you  can  manage  your  own 
tireakfaat  at  anv  hour  by  getting  a  light  kettle,  a 
small  native  stove  of  sheet  Iron  fsold  everywhere), 
and  a  stock  of  aharcoal.  Take  a  largo-aized  chest, 
with  patent  lock,  on  board  ship  with  you,  which 
will  be  found  an  indispensable  article  in  a  tent,  so 
that  you  can  secure  your  property  when  going  out 
[or  the  day,  as  thieves  are  rather  numerous. 
Lodgings  and  hotels  are  very  dirty  aad  axpensiVB. 
An  alarum  bell  with  spring  catch  flt1e<l  inside  the 
lid  of  your  box  I  suggest  as  a  great  improvement 
on  BBcurity.     Novel  keep  cash  in  room  or  tent. 

[72S32.]  —  CoollQB  Water  at  Bombay.  - 
To  "Eoa."  — The  Bombay  water  is  tepid  a 
throngh  the  year.  The  usual  and  simptest  way  t 
cool  it  is  to  lot  it  stand  for  a  few  hours  in  a 
earthenware  "  ctaatti."  The  evaporation  from  the 
surface  ot  these  unglazed  and  porous  vessels  soi 
lowers  the  tempeiature.  Cbattis  can  be  bought 
the  Crawford  Market  for  a  few  annas.  The  mc 
suitable  dothas  for  a  mediaoic,  or  wbatlshau 
take,  if  going  out  for  a  few  months  only,  are  as 
follows:  — 3  pairs  strong  boots,  13  paiti  r-'" 
(meriuo),  4  flannel  shirts,  i  pairs  drilTtronH 
jackets  [stand-up  collar  like  military  undress 
Jadiet},  12  coloured  handkerchiefs,  waterproof 
coat,  hat,  and  laggings.  Solar  topee  you  will  buy 
out  thero  ;  you  can  get  one  suitabia  for  working  in 
for  one  rupee  eight  annas,  and  Meadow-street  is 
tha  street  to  find  the  right  shop  in.  The  things 
mentioned  above  are  all  you  will  require  for 
working  about  in,  but  take  what  you  like  lor  even- 
ing and  Sunday  wear.  The  height  of  London  and 
Paris  faahions  reign  in  Bombay.  I  know  of  n* 
book  giving  useful  information  to  suit  medianic' 
life  in  India;  yon  can  get  them,  written  for  th 
'  military  and  civil  service  people,  ahowin 


how  to  live  0  ... 

rupees  per  meueum.  But  the  best  information  I 
give  you  in  a  letter  to  "  B.M."  must  be  short, 
to  make  it  plain,  I  shall  give  a  typical  case  of  the 
finding  your  level  in  Bombay.  You  arrive  in  the 
harbour;  Prone  Light,  on  Colaba  Point,  ia^  the 
ailremity  o(  the  island.  Cnstom  Hi 
rummsguig  your  baggage  for  spirits, 
fireorma.  If  you  leave  ship  in  the  harbour,  you 
must  engage  a  place  in  a  shore  boatj  got  your 
baggage  down  the  side,  and  you  will  soon  be 
landed  at  the  Apollo  Bunder,  (are  about  eight  annas 
(or  one  rfiilhnnl  according  lo  size  and  capadty  of 
Ixiat.  You  will  then  want  to  6ud  your  oiGce  and 
report  arrival.  Leaving  your  baggage  in  charge  ol 
the  cloak-room  on  bunder,  got  mto  a  buggy  (a 
httlo  hansom  cab,  with  the  body  over  the  wheels 
and  driver  in  front),  state  the  place  you  ■ 
to  go  to,  and  the  buggy-wallah  will  soon 
there.  The  faiefroiu  ApoUoBunder  toEIi 
Cirde,  Bampart  Eoir,   or  any  part  o(   Fort,  ia 


nnas.     Having  got  that  far,   you   should    be 

ight. — K  you  go  up  into  the  docks  with  tho 

ships    at  Uazagon,     Iha     fare    to  Fort   will   be : 

fouit«en     annas  ;      shigram,    one    rupee 

3as.     A  shigram  is  like  a  funeral   hearse! 

„  very  comfortable.     Finally,  remember  yoo 

must  team  the  language  as  quickly  as  possible,  and 
keep  away  from  Commattepoora,     See  If  you  — 


[7283).]— Cubio  Oontonta,— I  beg  to  apologisa 
for  an  abaurd  mistaka  of  mine  in  the  aboTe  reply. 
I  have  used  the  expression  for  the  "  droQailerenoe  " 
instead  of  tlut  for  the  "area"  of  a  circte.  The 
Dumber  in  my  reply  expresses  the  area  of  the  side! 
at  the  shaft  in  square  feet,  and  not  the  contents,  i  g 
A8aoo,N.S.S-\- 

[7283Q.1— Toss  Machine.  —  Prom  accidanfal 
surface  InequalitiaB  a  alight  diEEerenca  ot  potential 
is  established  by  friction  between  the  brushes  and 
buttons,  and  the  coostnictian  of  the  machine  is  such 

on  the  compound  •interest  principle.  In  working 
the  machine  the  plate  is  rotated  in  the  direction  A 
the  arrows  showu  in  theUgure.    I  assume  initiaUf 


a  small  potential  diffarBaoa  between  the  armature" 
A  A,  and  will  show  how  this  difference  is  increased. 
Omitting  the  conductor  C  C,  which  takes  no  part  in 
tha  initial  stages  of  charging,  eadi  button  paisai 
during  a  revolutlDn  four  brashes,  two  bolonpng  to 
the  armatures,  and  two  to  the  diagonal  conductor. 


Frq  2    ' 

Tig.  2  shows  one  button  in  torn  consecutive  posi- 
lons,  or  four  buttons  simultaneously,  remembaring 
that  pairs  of  buttons  always  occur  at  ends  of  a 
diameter.  Consider  first  the  pair  of  buttons  ja 
position  i.  and  ill,  in  Fig.  2.,  in  which  i.  representi 
a  portion  of  tho  positive  armature,  and  lii.  a  portJMi 
ol  the  negative  oimature.    At  L  the  4  umatute 


■NGUSH  HXUHAJNIO  AND  VOBLD  OV  SaEENOB:  No.  1889. 


Ath  , 


No.  22,  lUiii  driven  in  Boitalile  Iie1d9, 
I,  sa  a  df  nuDO,  To  volte,  1  unp^^e  = 
Lnd  this  same  armstura,  i(  supplie'  "' 
[  li  uiDpfre  at  73  volts,  voulJ  gi' 
poirer,  which  is  equal  to  Tl'G  watta. 

8.  EOTVONE. 
-KMCnry— Add  a  (aw  drop 


le  copper  in  t^  form  of  a  bright 


pum] 

that  will  fit  the  gtaad  tiglit,  and  the  plunger  will 
rscoM  the  bii«h,  or  connteraink  it  next  the  plooger, 
and  pack  it  with  a  ring  or  two  of  daroiog  or  lamp 
cotttin  soaked  in  socae  clean  taltow.  Notr  put  joiu' 
gland  ou,  and  yoa  will  be  right. 

J.ux  OF  Au.  Thadcs. 
[72902.]  —  Coin.— "Wli J   not    make   eleotroljUo 


-  BookbiudlnB. 
t."— I.  I    havB    I 


yonw 


If    niarcury    ia  present,  it  vnll  be 
a  tho  copper,  Amoo.N.S.S. 

-Meronry.  —  To  teat  for  mercury, 
.  pcirtiou  of  the  mLttore  to  drjueis,  mix 
with  dry  aodium  carbonate  and  heat  in 
0.  If  mercury  is  present,  it^will  be 
9  a  grej  film  iu  the  cool  part  of  the  tube. 
iSf  be  collected  into  small  globules. 

Duurro. 
-Uerciiry. — Put  a  little  medicine  iuto 
ogelhec  with  a  slip  of  thin  copper  toil 
int  hydrochloric  add  to  make  it  acid, 
ly ;  if  medicine  contain!  mercury  it  will 
copper.  Take  out  copper,  gently  dry 
Ida  of  blotting-paper,  plac«  it  at  hottoni 
Iry  test  tube,  warm  gently  at  the  bottom 
ihe.  holding  tube  horizontally,  when 
ill  be  sublimed  and  condensed  oa  cool 
ube.  By  collecting  sublimate  by  pushing 
ither  with  a  cleoit  glass  rod,  metallic 
II  he  plainly  risible.  PaiKJtACisr. 

'StBiiineismanni  TnbQH.— I  sea  no 
I  mJtking  tubes  with  both  ends  closed  by 
isnuun  lotliog- process.  Ths  statement 
>at  it  is  possible  to  do  so  ;  and  as  a  matter 
dotie  much  in  the  same  way  as  a  baro- 
lenaomelar  tube  is  closed— that  is,  by 
iug  the  ends  whilst  in  a  viscoua  coudi- 
illufltmtiona  which  hare  appeared  give 
notions  of  the  dericcs  adopted.  Wbera 
S.  R. 
1  "  Pbacticai, 
Been    anything 

^ used  for  fixing 

blocliiog-preaa.  I  know  sQ 
ng,  and  the  stamps  dropping 
■a  tell  me  that  in  the  binding- 
^  L  that  they  had  not  been  pro  - 
p.  1  will  toll  you  how  I  used  to  do  it  (I 
now — it  is  my  business  to  see  it  done). 
!Co  of  strawboard  the  size  at  my  cose  (if 
iill-aiiied  stampj,  and  marked  where  tlie 
ither  portions  of  the  stamp  were  U>  bo 
liis  I  glued  all  over,  and  after  heating 
of  the  stamp  a  little,  I  laid  them 
lown  on  the  glued  board  with  the 
if  coursa.  When  this  was  done  I  laid 
3CB  of  tmnrd  over  it,  and  put  it  iu  the 
-ass,  nhjuh  hod  been  heated  preriously, 
ht  the  pres9uie  dowu  upon  it,  and 
It  to  remain  until  properly  set. 
ig  the  stamp  to  the  plate,  I  generally 
uch  of  paste  at  the  tour  comers  qaite 

0  hold  it.  I  have  used  this  method  for 
lily  Bible  work,  and  acldom  had  any 
I.B, — Xever  rub  youc  plate  with  oily 
EH  cleaning,  scrape  with  knife  only.  2.  I 
k  not ;  you  had  batter  not  have  any  dirty 
nder  my  (upcrrision,  if  you  had  any 
your  own  peace  of  mind.     Do  you  not 

dry  albumen  dissolTSd  is  aa  Uk( 
.as   glair--     Use  the  gl, 

and  coat  the  cases  all  over,  avoiding 
using  a  largo  sponge  with  plenty  in  it. 
eked  coses  without  glair  or  siie  of  any 
'oulJ  not  advise  you  to  make  a  practice 
'he  bast  way  to  gat  up  a  high  qloss  with 
s  is  to  got  good  ink  to  begin  with,  and 
your  cases  blind,  and  afterwards  with 
eii  the  press  is  cold.  For  this  to  be  done 
ou  require  a  blocking  press  adapted  to 
if  work.  I  hope  this  will  suit  you.  I 
er  it  a  pririlega  to  aisiBt  my  fallow- 
it  any  time  to  the  bast  of  my  ability- 

Flii.cn.CM.  BooimiNiiEii. 
-Pmnu.— Shorten  the  lift  of  the  Talves, 

1  too  high  off  ttieir  seat,  I  think,  and  so 

Uind  to   put  a  back-presaure  valve 
limp  and  boiler  in  delivery  pipe. 

—Pumps.— It  is  a  mistake  to  make 
I  Ihiiiga  with  conical  val-vea.  The  host 
lifl  them  is  to  chuck  a  piece  of  hard  rod 
torn  dowu  the  niii  the  size  you  want 
e  in  the  chuck  ;  file  three  flat  sides  upon 
p  to  the  valve,  bringing  the  feathera  up  to 
B knife  edge,  rsow  take  a  fine  pointed 
ondcrnitit  under  lie  head  aud  into  the 
recruiug  the  head  to  the  diameter  of  the 
<>  torn  the  head  down  to  size,  leaving 
of  valve  just  to  that  you  can 
■ka  oS  the  wire  edge  clean,  leaviiig 
■NGlthtoTiMt;  tUD  the  face  of  you 


ikoly  to 


going  to  try  it  dry  ;  but  if  you  are  going  to' work  it 
wet,  take  off  tho  above  equal  jiKett,  aud  mil  with 
another  part  of  fiuely-waahed  pipeclay,  mould  with 
pressure,  aud  dust  with  French  chalk  tied  up  in  a 

Eieca  of  fins  muslin  ;  dry  and  burn  at  a  good  red 
eat ;  smoke  the  mould  and  cast.  Or  uaa  pTumhago 
with  turpa,  and  polish  with  a  soft  brush.  Either 
must  be  done  clean  and  regular.  Make  mould  hot 
before  pooiiug.  JaOIl  OF  Au.  T&LDEB. 

[72903.]— Boiler.— Make  this  of  iron  ISin. 
diam...  3fl.  6in,  high;  put  in  18  tubes;  firebox, 
!£Gm.  by  Uiu.  But  much  batter  to  have  one  pro- 
perly constructed  by  workmen  that  you  can  depend 
upon.  A  boilar  this  size  is  too  much  for  any 
"amatoor"  to  attempt,  and  may  lead  to  danger 
if  imperfectly  constructed.  J.  A. 

[72901  .]-aliop  UghUae  by  Elsotrleity.- 
—To  Me.  Bottonr.— a  Ilicp.  48-volt  lamp  will 
light  brilliantly  33o.ft.  of  space.    " ' — 


it  briUiantly.  This  moans  a  dynamo  capaljle  of 
giving  nearly  2O0cp.,  taking  nearly  IjH.P.  to 
drive.  The  armature  should  be  b!  the  ring  or  drum 
type,  about  Ein.  diameter.  For  full  workiug  details, 
with  description  of  mode  of  winding,  dimensions  of 
parts,  and  proportions  of  wire,  ic  I  must  refer 
vou  to  my  "The  Dynamo:  IIow  Made}  and  How 
Used."  S.  BOTTONK. 

[72307.] -Electric  BellB.- To  Ma.  AtLSOP.— 
Move  your  hattery  from  where  it  is  at  the  bottom  to 
the  place  at  the  top  A.  Connect  up  pushes  as 
shown  by  your  dotted  lines,  aud  insert  a  switch  in 
the  wire,  so  that  they  can  bo  cut  off  in  the  day- 
time. Disconnect  the  wire  that  runs  from  the  bell 
B  and  joins  into  the  bottom  wire,  and  connect  it  to 
the  wire  between  the  battery  at  A  and  the  call-bell. 
I  faucy  you  will  be  able  to  understand  this  without 
sketch  ;  but  if  not,  writs  again,  and  1  will  send  one- 
There  is  a  similar  diagram  to  this  in  Figs.  122  and 
and  123  of  my  book,  '■Practical  Electric  Ball- 
Fitting."  F.  C.  Ali£DV. 

[7-29fl9.]— Boiler.- Make  this  of  strong  sheet 
copper — perhaps  No.  20  may  be  strong  enough— 
13m.  diam.,  2Gin.  high,  with  lu  fire-tubas ;  fire-box, 
12in.  by  12in.    Btaza  all  ths  joints.  J.  A. 

[72909.]— Modal  Boiler.— Ton  had  better  braze 
all  the  jomts,  and  then  finish  off  as  you  tike. 

[72910.]— Bectora  for  WimBhurBt  MacliiDO. 
—'■Puzzled  One"  will  find  the  best  renulla  from 
16in.  plates  may  be  obtained  by  using  H  sectors, 
cacb  Sin.  in  length,  tin.  in  breadth  at  the  outer 
end,  and  Jin,  in  breadth  at  the  tuuer  end,  placed  so 
that  the  outer  ends  ace  Jia.  from  the  outer  edge  of 
the  plates.  The  length  of  spark  will,  however, 
depend  greatly  upon  naving  suitable  Lcydcn  jars 
and  suitahta-nzed  aud  well-polished  terminal  hails. 
Tho  jars  tor  16in.  plates  may  he  made  up  from 
thick  test  tubes,  say.  Sin.  in  length  and  ]iB.  iu  dia- 
meter, the  tinfoil  coat  being  about  one-third  their 
length.  The  tubes  should  bo  coated  with  shellac 
varnish,' aud  all  the  ends  of  the  wire  coDQCctions 
must  be  Well  covered,  a  single  point  if  exposed  will 
spoil  the  results.  The  termmil  balls  should  be  Jin. 
aud  I  Jin.  diameter  respectively  and  highly  polished. 


[729Il.]-:6ri8'hton   EnBinai.— The  foUoi 


II  the  information   J   have 


biiUt  1875  :  No.  DT  built  in  187-i  ;  Nos.  42,  lit,  and 
llobnilHnl877;  Sos.  208  and  269  built  in  ISfiO. 
The  cvlindara  of  No.  lo7  are  ISiiu.  diam.  and  2i;in. 

stroke.  S0!!TH-Wl3IEB.\. 

[72912.]  —  EngliiB  and  Dyname.  —  See  my 
reply  in  last  week's  number  of  the  '"K.  M."  to 
enable  you  to  calculate  the  power  of  your  engine. 
If  wall  made  your  engine  sliould  give,  at  the  pres- 
sure stated  (is  this  not  a  miitaVo?)  about  r.iH.P,. 
sufficient  to  drive  a  dynamo  capoble  of  lighting  60 
incandescent  lamps  of  50  volts  and  10  c.p.  each.  A 
drum  armature,  about  8iu.  diameter,  IGin.  long, 
wound  with  2Ilb.  No.  S,  would  do  this.  This  should 
run  in  Kapp,  or  Edison-shaped  fields,  the  cores  of 
which  should  be  wound  with  about  SJlb.  of  No.  IG, 
and  connected  in  shunt  with  the  brushes.  For 
further  particulan  and  sketches,  see  "  Tfia  Dynamo : 
How  Mftde  and  How  tTsei"  S.  Bdttose. 


[72913.1- Photoffraphin^  the  Moon.- Hav« 
yon  clockwork  driving  -  gear  to  your  telesoopo  f 
Because  you  cannot  photo,  the  moon  without  it* 
Any  sort  of  a  plate  carrier  will  Jo,  carried  by  a  rod 
fixed  to  telescope,  and  covered  with  a  velvet  sleavA 
to  exclude  extraneous  light.  You  must  find  th* 
focus  by  successive  trials.  Sx. 


in  of  the  relay  described  there.  Slightly 
increase  the  size  of  parts  and  quantitiM  shown 
there.  There  is  no  need  for  it  to  be  of  the  shap* 
shown  in  "Practical  Electric  Ball-Fitting"  ;  butH 

Gu  wish  it  of  this  shape  you  can  get  the  size  of 
bbin,  lire,  from  the  Jensen  indicator,  shown  ia 
Pig.  106  of  "  Electric  Boll  Construction." 

P.  C.  Aixsop. 

IGS,  Queen  Yictoria-stroet,  E.G. 

[T291o.] — Oanal  Boat. — Suppose  A.  is  going 
north,  B.  aoutb.  Then  at  the  moment  of  jumping 
I  have  a  northerly  motion  of  three  miles,  which  I 
retain  while  ia  the  air.  But  the  iustimt  my  feet 
touch  B,  tho  friction  cheoka  their  northerly  motion, 
and  imparts  to  them  a  southerly  motion  of  thret 
miles;  but  my  head  retains  its  northerly  motiDO, 
BO  that  if  no  I  precaution  19  token  my  feet  will  h» 
pulled  from  under  me  towards  the  south,  and  I 
shall  fall  with  head  to  north.  Tha  prccautioD  is  to 
mn  a  tew  steps  towards  the  nortli  at  the  moment  at 
alighting,  so  as  to  keep  my  feat  under  my  bead. 
It  follows  that  in  jumping  I  must  face  towards  tha 
north,  unleaa  I  am  prepared  to  run  sideways  or 
backwards.  LATBia. 


cordlioard  1'    I  have  found  good  results  from  tha 
former,  but  never  obtained  any   satisfaction  froiA 
the  latter.     Unfortunataly  all  those  flexible  mate- 
rials alter  in  shape  aud  give  a  good  bit  of  trouble. 
J.  W. 

[72017.]— Cardboard  Platea  tor  WlmahiiTat 
Mftohine.— I  do  not  recommend  the  above,  now 
that  perforated  gloss  platos  can  be  had  so  cheaply. 
Still,  a  very  eS'ective  machine  can  be  mode  from 
them.  Procure  two  sheeta  of  millboard  about  Ma, 
thick  ;  cut  these  to  the  required  diameter  ;  let  them 
dry  thoraughly,  by  standing  some  hoars  over  tlia 
kitchen  manteliriielf.  Now  procure  a  flat  iron  dish 
or  tray,  rather  wider  than  the  discs  ;  put  ^Ib.  beat 
hard  paroBin  woi  into  this  dish,  place  it  in  ^e  oven« 
and  let  the  wax  melt  perfectly.  When  quite  hot 
place  the  millhoard  discs  in  the  melted  wax,  and  let 
them  remain  therein  until  they  cease  to  give  off 
bubbles ;  then  take  out,  and  allow  to  drain  and  get 
quite  cold.  They  will  act  bettor  if '  not  vamiabed. 
'The  sectors,  however,  should  be  stack  on  with  whlta 
hard  or  shellac  varnish.  Allow  the  vamiah  to 
harden  thoroughly  before  attempting  to  use  tha 
machine,  or  else  tha  brushes  will  tear  up  the  tiutoil. 
S.  BOTTONS.    - 

[72017.]- Oardboard  Plates  for  Wimatinrat 
Uacblne.— Aa  tha  writer  of  tha  article  referred  to 
in  this  1^0817,  it  may  perhaps  help  Mr.  B.  II.  Tomlin 
to  describe  my  method  of  preparing  the  plates.  Ia 
the  first  place,  a  great  deal  depends  upon  the  kind 
of  cardboard  used,  the  comm'jn  sort  being  altogether 
too  soft  for  tlie  purpoie.  What  is  wanted  is  a  veix 
stiff,  close-grained  board,  not  too  thick  in  substauCA. 
Having  cut  the  discs,  lay  one  upon  a  fiat  surface  (I 
usedamatalplate), and  with  a  flat  iron,  aa  hot  a* 
eon  be  used  without  burning  the  paraffin  wax  [not 
oil),  work  the  latter  well  into  the  disc,  treating  eacli 
side  separately.  This  operntioD  wants  doiof 
thoroughly,  without  apariug  tha  wax,  and  it  is  vary 
important  that  it  abould  be  finished  off  so  that  tha 
Burioce  of  the  disc  is  covered  uniformly  with  a  thin 
fllmof  wax,  about  l-16in.  thick,  thereby  securing 
good  surface -insulation.  If  the  platee  ore  largo, 
soma  difficulty  will  probably  be  experienced  m 
getting  them  perfectly  fiat  after  this  process ;  bat 
fair  rraults  can  usually  bo  obtained  with  a  litUa 
trouble.  'Then  varnish  with  shellac,  and  stick  tha 
sectors  ou.  Such  plates  work  very  well ;  but  It  il 
impossible  to  prevent  them  touchiug  one  another  at 
top  and  bottom  when  at  work,  being  pulled  togethcc 
at  these  points  by  electric  attraction.  Thisdoesnot 
hurt  the  plates  or  affect  the  results :  but  it  makes  a 
very  disagreoable  noise :  and  chiefly  in  consequenoa 
of  this  I  prefer  to  use  glaaa,  which  never  breaks  or 
gives  any  Ironbla  when  properly  fl.ied. 

Leiceator.  E.  E.  B. 

[72918.]— Flnorlae  of  Ammonium.— Surely 
yon  can  get  it  in  London:  it  ia  the  white  acid  used 
by  gloss  etchen.  Take  a  guttapercha  bottle  to  anf 
glau  etcher,  and  no  doubt  he  would  oblige. 
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right- 


ii  somewhat  enaier  to  make.  Toa  ue  i 
it  miut  liavfl  been  a,  very  bidbU  arc  bi 
volM.  S.  BorroNK. 

[7232".]— Bound  Copper  Caatinpa.— I  thint  1 
■hoDld  ba  right  in  Baying  it  ie  pnwlically  impowblo 
to  cut  coppar  otherwiie  tbui  epou^.  BuLi. 

[72920.1— Soaad  Copper  CaBtinar«.  —  Fuae 
TOUT  metal,  and  don't  get  too  hot :  and  eea  that 
TOUT  mouldi  are  dry  sad  hot  if  yon  can  get  it. 
Ibon't  Ist  jonr  metU lob  into  the  mould,  but  pout  it 
inbi  a  wall  or  bay,  and  allow  it  to  ran  down. 

Jack  or  *".  TauiEe. 

[TW21.]— Spherioal  TalTos,— Be  content  with 
the  conical  Tulvea  which  Bid  well,  and  can  be  eanly 
tamed ;  or  buy  ■phoritnl  bolls  and  >eat  ready  mads. 

[72921.]— Sphsrloal  ValveB.— Bauort  way  to 
get  a  Bphero  /,|in.  ia  to  call  at  a  bicycle  material 
Bhop,  where  you  can  get  Btcel  balls  o(  I'jin.  to  Jin. 
diam.,  which  am  groand  tnia  by  special  mElchinery. 
To  turn  a  ball  in  a  lathe  requires  a  cup  chuck  and  a 
tool  like  a  eteol  ferrule  an  a  handle :  ia  this  case 
-I'fia.  bore,  8nowbu.l. 

[?>9'>1.]— Spharical  Valval. —  To  do  thesa 
tnoperl^,  you  want  a  cup  tool  and  buih  or  hoop. 
uat  a  piaca  of  sonnd  cast  ateel  aboat  i  diameter  and 
lia.  long,  centre  it,  and  bora  a  holo  up  oae  end 
Kbout  i  ,  ^,  and  lin.  deep  at  the  bottom  of  this  IioIp. 
Bore  three  holes  from  the  outaide  i',,  full  into  the 
large  one,  place  between  the  centres,  and  turn 
down  about  Ijin.  to  about  J  diameter  for  handle, 
and  square  it.  Turn  the  othot  tmd  from  the  bnlea 
taper  down  to  the  ends,  leaving  that  V:i  thick  full, 
■jid  with  a  Sae-pointed  tool  make  a  One  tine  about 

5V  from  the  end.  Now  get  aomo  fine  wood  charcoal 
uat  and  niiw  with  a  little  salt  and  water,  and  fill 
tba  hole  and  bury  itiualittletroughof  tiuor  aheet- 
Iron.  With  the  aameget  a  mce  red  heat  and 
plunge  it  either  into  water  or  tallow.  LearB  antil 
cold,  take  out,  and  try  with  a  file.  If  hard,  lap  the 
ioside  holo  out  with  a  lead  or  copper  lap  and  flour 
Bmory,  and  mFkke  aa  true  as  you  can.  ^V'hen  you 
bave  done  that,  bring  the  end  aquare  od  down  to 
the  lino,  finish  aquare  Hpon  a  good  level  oilstone 
and  it  ia  ready  (or  use.  Your  cup-chuck  ahould  be 
bald  in  a  chuck  madeof  brass  or  fype-raetal.  When 
jou  have  roughed  your  balls  and  got  thorn  up  to  as 
near  aa  yon  can  with  a  gauge,  put  them  into  the 
cup-chuck  and  Qnish  them  with  the  tool,  letting 
the  ball  mn  in  hole  of  same,  and  keep  turning  it 
about  until  you  find  it  fidl  of  eyes  or  centrea  a  good 
face  and  can  take  next  to  nothing  cfl,  and  your  balls 
Will  be  a  a  near  true  aa  it  is  poaaible  to  get  them. 

— Bemoval  of  Baat.— Put  it  in  pickle 
in'l  of  Bulpburic  acid  to  H  or  lli  parts  of  water. 
JiCE  ov  Au.  Tau>EB. 

E  1923.]— Ball  Baarlnrs.— Stamped  from  rods 
Oliver,  hardened  and  ground,  same  as  marbles. 

BiJLI. 

[T2923.]-BaU  BaaiiiiBa.—TbesmaU ateel  balls 
used  in  cycle  boaiinga  are  ground  true  ia  special 
naohine,  which  is  a  patent.  I  believe.  As  far  aa  I 
can  remember,  it  coosista  o(  two  r«Toliing  dlaca 
whoee  centres  also  deacribla  a  circle  aomewbat  like 
the  aarth  motion  round  the  sun ;  the  diaca  are  fed 
with  emery.  Snowball. 

[7292J.]-]ICodel  Oon.— I  don't  think  anyone 
would  care  about  taking  the  trouble  of  calculatiag 
the  Telocity,  trajectory,  &e.,  of  your  model  gun. 
Ton  can  easily  get  drawiugs  to  scale  of  any  largo 
gnn  and  carriage,  and  booka  from  any  military 
publiahor  of  any  cahbre  gun  you  require  for  a  few 
pence.  Coiux. 

[72925.]— Snbatllnte  for  Stereotype.— Since 
nothing  will  excel  the  proper  metal,  the  ordinary 
reader  cannot  see  the  necessity  for  a  aubatilute. 
Tou certainly  cannot  "cost  "  guttapercha.     Sn. 

[73925.]— SubBtttute  for  Stereotype  Matal. 
— You  can  make  plate  of  Tulconiaed  rubber  by  BUh- 
jecting  the  rubber  to  the  vapours  of  hiaulphide  ot 
carbon,  then  pressing  the  rubber  into  moulds,  sub- 
jecting them  to  heat.  But  uuleasyon  oreacquaintod 
Bd,  it  iB  a,  dangerous  game, 
n  hot  water,  and  pron  it 

.._ ,  —  . — _,   JTO  a  very  poor  substituto 

for  metal.  Jack  oy  A'l.  Tkuies. 

[T292G.]  ~  Bnamol  for  fiiaoa.  —  There  is  the 
cryital  vsjnish  and  the  colourless  lacquer.  Wilt  not 
thay  do  F  Jics  og  All  Tbadeb. 

[72927.]— BeBtBtance.— This  eSect  is  due  to  the 
fact  that  the  griJually  iocrca^ing  E.U.F.  of  the 
cella  acta  as  a  reaiatonce.  Thia  can  be  overc]ome  by 
incroaaing  the  apeod  of  the  engine,  or  by  eoupiing 
■ome  of  the  celts  in  parallel  during  charging.  See 
Salomon's  "  Management  of  Accumulators  "  on  ibis 
lubject.  S.  BoTTo.'iE. 

[72929.]— BlndinB-Sorew  Olampa.— I  Qover 
■aw  a  good  platinised  surface  yet,  and  I  don't  think 
that  one  could  bo  got  that  would  stand  »eid.  Pla- 
tinum ia  very  dear  just  now.  S.  floJTOIfE. 

[72032.]— Doleienne  Olrole.— Too  ji^  agood 


[72922.1- 
in  I  of  Bulpb 


with  the  n 
Tou  can  soften  ;  .      . 
o  moulds ;  but  they  s 


deal  of  wire  of  low  resiBtance— say  Xo.  IS.  The 
oommutator  used  is  similar  to  that  on  Clarke's 
machine,  which  reversesthe  current  at  every  hftlf- 
rerolulion,  so  as  W  obtain  a  coutiniioua  current. 
Sm. 
[12932.] -Delazenna  Circle.  — It  the  hoop  is 
HI.  in  diameter  you  may  wind  it  with  about  lib. 
No.  21  ailk-corered  copper  wire,  and  get  good 
results.  The  commutator  is  prensely  the  same  as 
that  of  a  Siemens  n-onoature,  and  consists  of  a 
short  piece  of  brass  tube  encirdiii^  an  ebonite  or 
ivorf  rod.  The  tube  is  fastened  on  by  two  short 
acrewB,  not  reaching  to  the  spindle  ;  and  ia  sUt  with 
a  fine  fret  aaw  at  two  diametrically  opporile  pointa 
of  its  circumference.  S.  Boitdn&. 

[72934.]— Rabber.-Tou  will  not  get  anything- 
to  do  it,  as  the  rubber  beioR  elastic  it  apewi  nbou^ 
and  you  cannot  help  it  nnleaa  you  have  it  confined 
in  a  feiTulei  Why  not  stick  a  [nece  ot  smooth  sola 
leather  with  some  glue  and  treacle,  or  Prout's  glue, 
or  some  of  the  shoemaker's  stick-fsst  cement  ? 

Jack  of  An.  Tiuseb. 

[7303o.]  —  TTnldlreotion   MaoUna.— Such   a 

machine  could  be  made ;  but  it  would  Dot  be  ad- 

Tisahle  so  to  do.  since  large  permanent  magnets  are 

costly,  loae  their  power  quickly,  and  at  beat  are  not 

rly  so  elFective,  bulk  for  hulk,  as  electro-mog- 

I.    An  armature  to  give  20  volts  and  S  amp^rea, 

iild  be  Uin.  long,  im.  in  diameter,  and  wound 

3  lib.  No.  Iti.     I  ahould  strongly  advisa  you 

to  make  a  dynamo  instead  of  a  magneto. 

B.  BOTTONB. 
-old. — A  local  jewellc  , 

id  teat,  pronounced  the 

■'nnn"  lo  ca  gold,  and  the  matter  got  into  the 
□ewspapora.  A  sample  was  then  submitted  to  a 
well-kuowa  analytical  chemist,  who  found  that 
though  it  stood  the  nitric  acid  and  aOme  other 
mplB  teats,  a  more  complete  oiamination  showed 
a  article  to  be  a  siliralc  coloured  withoiideof 
an.    The  gravel  .was  disintegrated  granite. 

[72037.] —Birkenhead  Oold.— The  following 
appeared  in  the  Birkenhead  papers  of  Saturday 
'ast:— [Copy.]  "Iconsider  the  following  cipla- 
lation  to  bo  due  to  the  public.  Accidentally  the 
jupposed  discovery  was  reported  in  the  Birkenhead 
and  other  papers.  The  deposit  ot  gravelly  spar 
found  in  emking  a  well  uiiou  my  premises  was 
tealad  with  odds  by  a  neighbouring  jeweller,  and 
ironounced  to  be  gold.  Since  then  a  sample  boa 
leen  tested  by  a  member  of  the  LiroijioolOealogical 
iodety,  and  he  declares  it  to  be  ailicious,  coloured 
.■ellow  by  coming  in  contact  with  iron."- (yigned, 
il.  IJonE,  Haymarket,  Nov,  Hlh)." 

H.  T.  W. 

r7a038,]— Salt  Olaao.— Ordinary  clean  salt.  I 
believe,  is  uaed,  and  it  appeora  to  me  as  if  it  was 
thrown  in  over  the  articles,  aa  moro  than  once  or 
twice  I  have  had  stone  bottles  and  jan  with  a  good 
cake  iuaide  like  a  cake  of  aalptunella. 

Jace  of  *rr.  Tamsa. 

r7294i.1— Telaaoops   for  Box  Sextant.- To 

W.  S.  P."— I  happen  to  know  o(  one  for  sale, 
detached  from  the  instrument,  but  with  the 
required  bracket- Siing.  If  you  write  to  me  at 
Stomes's  (late  Pitcajm  s)  Library,  King's  College- 
road,  N.W.,  I  wiUlet  you  know  what  I  can  do  for 
you.  J.  K.  P. 

[72914.]  —  Telaaoope  for  Box  Baxt&nt.  — 
Generally  about  3in.  long,  and  ot  a  diameter  suited 
*-  *Se  ring  in  which  it  «  screwed.  The  focus  ot 
object-glass  will  cooseqUBntly  bo  slightly  less 
the  length  ot  telescope  with  draw-tube  closed. 
The  focus  of  the  eye-lens  will  depend  upon  the 
magnifying  power  required,  say  lin.  Sv. 

[72945.] —Compound  Snglne. — I  sboiUd  not 
recommend  you  to  use  compound  engine  for  launch 
it  not  condensing — you  will  aave  nothing  by  it. 
Field  boilers  are  ver^  good  for  Bteamins  ;  but  my 
advice  is  to  use  a  honzootalbailer— your  boat  won  t 
roll  so  much.  Coiul. 


[72917,  j-Indlarnbber.— It  se 


impossihle  i 


luppliea,  nnleas  we  know,  besides  its  wi 
length  and  breadth  ot  a  given  thickness  ol  rubDer 
OS  a  standard.  Happening  to  have  at  the  moment 
a  piece  ot  rubber  at  hand,  I  found  ita  dimensiona  to 
be  IJin.  by  lin.  by  jin.,  and  its  weight  aa  nearly  as 
possible  ioz.  The  problem  can  now  readily  be 
solved  by  the  double  rule -of -three,  and  may  be 
stated  thus  : — It  a  certain  quantity  of  rubber  mea- 
sures IJaq.in.  in  superficial  area,  with  a  thickiicaa  of 
Jin.,  and  a  weight  ot  Joe.,  how  many  square  inches 
would  another  quantity  of  rubber  measure  whose 
thickness  is  vgin.  and  weight  IGoz.  ?  The  terms 
will  stand  thos— 

Ain,:8in.::l3«i.in. 
Jos.  :  lOoi. 
The  answer  is  SSsq.in.  Autoltcub. 

[72048.]- Curlooa  Musical  Inatrument.— I 
think  I  saw  at  the  French  Exhibitiou  both  wind 
and  stringed  instruments  in  which  the  notes  were 


made  to  sound  by  passing  perforated  paper.  Has 
"  Puzzled  "  tried  the  organo-piano,  a  stringed  i»- 
stniment  with  pedja  and  knee  levers.  I  cooaidB 
it  a  aplendid  instrument.         E.  R.  Dale,  F.SA^ 

[72919.]— Faulty  Dynamo.— The  output  is  IW7 
amall  compared  with  the  large  amonnt  of  w»* 
you  have  on  the  armatore.  Premising  tbatlhsn 
never  known  a  +  shaped  armature  to  give  goM 
results,  owing  to  the  interactioQ  of  the  adjaceaf 
coils,  I  shoulilimagine  there  is  consideratde  tsksp 
in  the  annature.  Change  the  armature  to  H  ^s^ 
replace  the  cast  cores  bv  wrouaht-iron  oaai,tt4 
wind  them  with  about  lOlb.  No.  32  connected  op  b 
shunt  with  the  brushes.  This  machine  shoold  gin 
10  ampcroa  at  24  volta  pressure.  H.  Bcmai. 

[72%2.]-DopOBltin»  Vat.- GIoM  would  da; 
but  to  piloh  box  inaidfl  would  do  better. 

SlEBEBT  C.  Hxxt. 


[72952.]-DBpo8ltlnff  Vat. 
to  deal  with  a  vat  of  such  amal 
moke  one  of  one-inch  wood,  t 
no  difficulty  in  this.    If  you  t 


-The  simpleat  av 
measumoents  is  B 
atertight.    Thais  k 


.  )  and  smooth  . 
t  cotton  wool  and  thin  paint 
ata  lead  lining  ' 


joinb,layaU 

,. lem.    Fortaip 

where  CoSO.  ia  used,  sil 
__  vats  for  cyanide  ol  ailver  or  potassium. 

Bini. 

[729ii2.]— Bepoaitlngr  Vat.— Uake  a  good  lomd 
ue  and  got  soma  stout  gloM  cut  to  line  it;  no* 
,ke  equal  parts  of  gas  pilch  and  parafGn  war  asd 
melt  and  mil,  line  your  box  with  that.  Ityootww* 
much  the  better  ;  wiUi  a  hot  in 


with  a  warm  iron.    '^ 
it  if  you  like.     1  have 
. .  „  IBB  for  patting  nitric   c 
and  it  does  not  aaem  to  aAect  it. 

-Thabuttsd 
J  t»pa  DIL 

started  true,  will  not  nuiData 
truth  :  it  niuflt  be  fed  to  ita  work  veir  alowly,  aatt. 
hsa  a  lot  of  cutting  edge.    If  the  holes  are  of  sij 
depth,  you  will^find  a  description  of  the  tool  k 
oBt  handbooks  on  the  subject.  SirowsALL, 

[72954.]- BrozInB   by    Blectrtclty.— I  hsi. 
seen  lead  that  has  been  welded  by  it;  perhaps  It* 
■       I  waa  told  it  Was  B* 
~   j._Jthina— miebt  Boon  ml 

[■ 


apparatus  might  do ;  but  I 
plaything— might  soon  put   me  into  the    _ 
>r1d  :  so  take  care.  E.  R.  Dale,  A.I.E.E. 

";!9o5.] — Telephouea  andBUcrophones.Caa- 
lotlng-.— This  is  a  most  interesting  query,  audi 


have  searcheii  Preece  s 

;  find  any  reference  to  it,  so  I  hope  KBi 

,  ill  supply  the  desired  diagram  Bbowmg  Ik* 
battery  coiuiectious  at  each  end  of  the  circuit.  T 
evidently  ia  important  which   way  the  wires  ii 

noted  to  the  talephonea,  because  Lockwood,  is 

Practical  Information  for  Telephoniati"  « 

,  aaya  :  "  Should  it  ever  huppen  that  tdepiuMi 
are  used  on  a  battery  circuit,  see  that  the  line  jd» 
of  the  battery  goes  to  that  acrew-poat  of  the  t*- 
phone  which  ia  marked  Z.  In  other  words,  it  ttB 
copper  pole  of  the  battery  at  the  ofRce  ia  tolins,!!* 
wire  leading  from  t)ie  ollice  must  beconDactedb 
that  aorew- post  which  ia  not  marked  Z.  If  ttaani 
pole  ia  to  hne,  the  wire  from  the  ofQce  mnal  M 
conoected  to  the  post  which  ia  marked  ft 
Then  if  the  battery  has 
it  will  be  to  strengthen 
weaken  it,  as  would  bi      . 

conditions.''    From  thia  I  gather  the  liiiiiilhalii 
telephones  in    America  are  marked.     It  is 
now  since  I  saw  a  pair  lettered,  and  the 
terminal  had  L  and  the  other  E 
earth  respectively ;  so,  in  days  gone 
rate,  even  without  using  batterif-   ''''" 


Aa 


iferesJU^ 
og  leiepbcaB 

A.  I.  or 


[729.ifi.]— Turning  Cylinder.— The  (anltilh 

the  ceutr^,  either  not  true  or  not  in  line  with  bai 

Buu. 

[72956.]— Turning  Traa  Cylinder  in  StesL- 
I  Dipectyour  centres  ara  straight  cones.  If  m.p* 
may  keep  shifting  with  the  same  result.  I  slnji 
worked  with  a  barrel  ccntro,  and  had  no  difhniltT. 
These  ore  things  you  have  to  learn  when  youiK 

Eoidied  for  time  and  price,  and  the  job  eipecttdl' 
Q  A 1.  Jack  of  All  TsAnt!.   k 

[72958.]- KioroBoopio-OellolOin  Seotton.-'V 
In  reply  to  "  A.  (1.  E.,'  pacticolars  of  thisnxttu*. 
will  be  found  in  the  Journal  nf  AttatMng  aitd  f%  L 
.•ii?oyy,  October,  1884.  Celloidin  ia  «  pure  j^io*  Bi 
line  mode  by  Scheiing,  and  is  sold  by  Uaitiiida 
10.  New  Cavandish-atreet.  Portland- place,  sill 
dry  or  in  solution.  Imbedding:  Cat  die  tiH))a-_ 
amoU  tubes  ((rom  )iD.  to  Jin.,  if  poaubU},  aod  It  » 
the  squares  must  tie  larger,  make  them  pnpV'  U 
tionately  thinner,  in  order  to  allow  the  ceUoidin  MH 
penetrate  the  mass   thoroughly.    Haiden  in  0*  1 


-2U  1890. 


miGXJSH  ICBOHAWTO  AND  WOULD  Of  BCUBNai:    No.  1839, 


icben  ''  Quid  or  oicohol  in  the  usual  tray. 
in  ■bmiute  ilcohol,  had  then  in  aulpharic 
i  lioun  in  e&di ;  then  in  a.  thin  solution  of 

for  troin  MTen  to  ten  days,  until  the 
Uioroaghl^  saturates  the  man.  Remore 
boxes  which  are  filled  with  the  solution, 
IN  to  the  air  :  when  the  atber  and  alcohol 
porated,  a  crust    forms    on  the  nirtoce. 

boxes  in  a  uiitare  of  Aiethilated  spirit 
1 1r..r  about  throe  days,  until  the  celloidin 
BOlid.     Cutting  :  Csual  way  ;  but  see  that 

is  flooded  vith  aloohol.  Staining  :  Usual 
Clearing  :  Do  not  oss  absolute  alcohol  or 
lei;  use  alcohol  at  95  per  cent.,  and  ail  of 
'^  panders,  or  origaniun.     Meant  in  Canada 

N'ote.— The  dry  celloidin  is  dissolved  in 
rts  of  05  per  cent,  alcohol  and  sulphuric 

uth.  B.Sc. 

] — Sound, — The  orackine  of  a  wlup  is 
to  ba  caused  by  the  snddeu  return  and 
at  vibration  of  the  two  oolnmns  of  air  into 
9  original  mans  is  separated  by  the  motion 
ip.  Dtmrro. 

J — Sound. — The  sudden  condeniaUon  of 
I  front,  and  rarefdction  behiud  the  lash  □( 
set  up  wayei,  which  wavea,  striking  c 


ofth 


3  the  sr 


i.    BOTTONE. 


IHSWEEED   QUERIES. 


I  BoftcD  PiMtod  Cloth.  Hi. 
otled  Drawing  Puper,  fla 


QUERIES. 

— Unalin  Stamp  UfakinO''— ^^uld  an 
Form  me  how  the  sump*  for  marking  mbBlibft 
UoideiT  "Otk  are  nude  I  TboselbiTeeeenai 
make.  Some  are  of  tliin  braia  bent  Into  dap 
in'o  blodu  of  mod  tti*  cod  war  of  nain; 
r  eridenUy  out  in  apparoklT  t^pe  meCaJ,  ud 
Baked  to  ploMt  of  vood:  Dthen  are  bent  into 
I  DMIanted  <Hi  mllen.  What  J  want  to  know  Is ; 
ledaliitbepsttenimaiiUsd  lot  I  ban  tried 
lav,  but  it  coaoka  in  diying.  Plaatv  ot  Paris 
licklr  to  aaable  ■»  bat  *  -mr  sboct  vUtem  to 
isd  Am  la  not  aaaiartorr.  I  have  also  tried 
ler'aaand  with  better  remits:  bat  this  la  rather 
dnotaaffieieDUyadheelTB  to  allow  of  the  neai 
DBiiaof  tAo-oatCarw  to  each  other  whicb 
.    The  lino  of  th> 


ok.  The  lino  x 
as  thDi^h  the  pal 
a]  b«it  to  shape 


-AtmoBphOrio       

■  used  in  cben^l  work  r-^V^K. 

— Traa  sparent  Unbreakable  Uatarial, 

sllnw  of  writing 

repealedly.— 
—T«l«pbone.— Would  any  mder  say  the  beat 


bat  will  ti^e  ink  or  pBndl  readily  to 


itanci    isuitre  any  tskphoDS  wouMdo 
UoT.   nieh  as  hais  been  docrlbed   ij 

-^MasnatlaiiLft  Bteol.— How  can  I 
eJ,  bent  into  horsc-ahoa  shapfl  T  Also 
fl  stcd  shooid  Iwl  I  have  a  hstterr  of  3t 
rTar^l  eella,  also  a  componfid  woood  aynuao 
■.lOOToltL    Gil-  ^ —-' - 

-Zdshtlnff.-I. 

after  the  FiiUer  type,  bat  aied  Sal  line  plates 
lods,    sd  hats  pnt  carboa  paddsg  round 


)iushedofrr    WTiat 

S-TOlt  SiJ.p.  lamp,  working  at  interveraU  of  abont  two 
ourrtperaayl  la  the  charge  riifht,  and  would  it  bo  b»t 
D  niEpsrallol  eonawtloiu imtsad of  aeries  t  Anylnforms- 
ion  mil  oblige.— Ei-iHasT. 

[7»G8.]-DaTlt^— IwonldeatMm  it  a  (ayourifyon 
T  Boma  o(  joor  readers  would  giro  me  a  good  rale  for 


[7S9fl8.] -Indicator  ftjr  Hedioal  CoU.-To  Ma. 
BcTTUyi.— HaTing  riAd  your  book,  "Electrical  losbni- 
mealrMHkinR  tor  Amatmrs,"  I  have  madea  mediod  ooil, 

public  pujpoaee,  Flease  tell  me  the  simplest  way  to  ooa- 
nEct  tfati  suae.    Am  using  a  bnua  nftfulator.— N. 

[TiMO-l-Ma^o-IrfHiteTn   Soreoo.— What  is  the 

bwlportableacre™  for  ma~— '— j:— .  .- -n   •    t- 

1  toller-blind  feaaiblel-A. 

[IS! 


toSft.T    Is 


la  teU  Ike  cauae,  a 


suggoat  a  remedy  I— A. 
[TMTS.l-Kodol  BolIor.-ShoQld  like  to  know  if  this 

Ilia,  stroke,  Jin.  bore;  berrel  8ia.  long.  flin.  diameter ; 
flroboi  aim.  high,  lengUi  ajin.,  breadth  J}m.,  with  seven 
|m.  tub^ ;  also  what  gEiuge  of  metal  (brasn) !  Should 
likn  to  dn  wilbout  itaying  Brsboi  ■- 
steam,  sboold  like  dimeosioiis  of  oa 
10,1b.  aq-in.— AiUTiua  Momtuca. 


[73973.]— Kanafkotiued  Jewell.— In  the 
a  fe«  wefdcs  aao.  Uute  was  an  acotnuit  of  some  sap. 
ood  robiee  which  are  said  to  have  been  maoufactu 


fours"  oould  tell  me  how  it  is  done 
[7S9Tl.l-Bleotrlc  Boat— To  Ma. 
'  E,  M."  of  l)ct.  17, 1  asked  a  quMtioo 
iropdliag  a  boat,  3ft.  »in.  long,  by  dec 


[73875.]— North  Weatem  Bnglnaa.- 

the  edninea'oi  tb""L»d>™th'e  Like'"cli 


ttn-  there  with  6ft.  3  wheals  '■  Dreadnought"  claimt  I 
tbould  be  r«ry  itlad  also  of  the  nanus,  datoi,  and  olasses 
of  Noa  2,  Sia.  3ta.  SO&T— C.  F.  DUDT-Miasitii.L. 

r7»T8.1— Whool  Drlvan  by  Pandnlnm.— Be* 
(juired  to  drivp  wine  mcchaniam  by  thu  motion  ot  a 
pondulum,  which  in  actuated  by  aeparat^  machinery.  The 


a  eertaln  potpose,  and  in 

querjBBMO,  VoL  L.  page  IBS, I  ssktd  for  a deaB^ca  ol 
it.  lieTnlyonpagoJOedld  not  glTS  the  infoimatiaii, 
laying aDsnbstitiiEe was  aTBiUble.  As,  howeni,thafDna 
ol  Che  battery  is  not  important  (eitept  for  eonreaiimie), 
I  do  not  care  to  send  to  Uie  otha  aide  of  the  glr*-~  ' 


aatiiacd   mfself  o 


lor  kind  ODnoipoodMit*  (umiih  n  precis  of  tto  procemi, 
>r  refer  me  to  any  book  on  tbaaubjcctwhichl  might  send 
[or,  naming  nublisher  and  orioe  1-J.  O. 

[7Sa79.]— DiMOlvinB  Anibor.— Will  any  of  yoor 
'eaden  kindly  inform  me  cf  the  beat  method  of  dinolvlng 
1  small  quantity  of  amber  t    Textbook  infonnation  is  not 


ger^coMri.  lu 


.^  f»w  JMgy  V  Mvuse,^ 


on  sketch  I    Bldgii 
other  buildings, 
subatituted  for  rid) 
[TWSl.]-Tnrbino.- 


sketcb  showing  how  the  slatee 

lou  say  what  is  used  and  how 
not  let  in  theraini— A.  B.  T.. 
Would  any  kind  friend  adrii* 
ir  waterwbeel  to  giye  3H.F.  \ 


iron.    WOnld aoyana bak 
and  qnaoUty  of  wire  to  giTe  6 
aoopet  mlnute.~«W  X. 


ijBin.  by  ilin. 
Mo  teU  me  Ih,- »» 
to  amperes !    Speed 

p«BS.]— Soiey  Piano.— Can  anyone  kindly  suggest 
nime  DioaAa  to  preveut  the  eoimd  of  a  grand  puna 
(Broadwoodl  being  heard  in  the  rootna  below  T  1  llTe  in 
a  fiat  {lop  floor) ,  and  wish  to  ptaetiss  wlthoat  annoying 
my  neigbboars  T — Gbochct. 

paetl-IUlIwaT  BridKe.-I  want  to  make  a 
railway  bridge  oyar  a  mill  atrcam  to  a  brickworks,  tnjokji 
to  lany  1  tons.  Width  ot  stream  ;fl„  depth  of  water 
about  aft.,  rabhs  awift^  wbiob  camiot  tw  tuiae*]  off  only 
In  the  night.  EariDg  plenty  of  bricka,  but  no  slona 
without  ^eat  expense,  will  some  kind  reader  give  his 
□pinion  on  the  [□llowiag  plan !— An  JSiu.  wall  buHt  on 
both  sidee,  and  biilld  de  bricks  through  cement  abqvo 
wafer  la  blocks  of,  say.  eft.  lung  and  lift,  deep,  and  let 
them  dry  for  a  few  days  before  laying  them  dawn,  or  shall 
feel  greatly  obliged  for  any  other  plan  or  suggcation.— 


prinoiple  as  a  tandem  Qicyolel    Also  would  it  be  advis- 

eitha  side  of  axle  on  paddle-wheel,  the  objectiaa  to  Iho 
latter  being  that  one  pnlla  against  the  other  1  Which 
would  act  the  meet  satisfactorily !— Uutitx. 

(7998a.]— Pnra  Qluolved  Bonoa.- 1  bate  been 
trring  for  a  long  lime  now  to  make  the  abote.  but  &id  I 


ways  get  the  aai 

ncaf  f  den ' 
9  and  fji 

■MW.l-OraTit] 


iTitv  Eleotrlo   Olopk.— I  h 

sit''naw]ira'uM^«i.°'loi§d  I  w 


a  amall  weight  falling 
ht  being  at  the  end  n 
i^ndaliim,  then  the  batt 


^naated 
.lost  loe  pendu- 
rod  Ihat  would 
catch  away  the 
n.ill  catch  bold 
attecyl  AsaiD,  could  not 
^ight;  but  now  eould  tliia 
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-bart  be  dane,  and  would  tbc  t 


'  of  tbe  wdgbt  CTpTy 


luttaila  would  b«  b«t,  ud  bi 

]q  tlie  dock  1  hxya  the  cont&ci  wka  uihib  d;  b  piece  oi 
Invw  nibbuig  ft^oinnt  jmotbor  p[w?  of  bnss  In  «  nuaU 
Tflsul  of  ponffln,  Aa  tb»?  weight  vonld  ftlwmya  be  thf 
■■Aw  and  BJwafH  r&l]  thr  floiQo  dirttDOCi  voold  not  thii 

33  ftbout  to  Tuke  a 


"  -.>^^-<^-3:'i>-^>|Wr.    '.Jw-'.a^"-  '4. 


KikinlutwMk"",  he  will  find  "Oioicron"  (No.  JSSa)) 
I  Id  a  ■imjlai  poution  ma  mrielfi  though  he  haa  been 
orUnK  on  flah^oUa  uod  ohlorlda  of  lltus,  iBAead  of  bone 
It  aadinchromat«.    The  query  ii,  vhf  voa't  the  mtar 

[T»90.]— OoIllBiT  Ptunplnr  Machinery.  ~WU1 

nne  of  TOUT  nadenUndlr  glre  &ir  Ideaa  ■•  to  the  belt 
lu*  of  nlTU  and  arraiiganenta  for  deliming  the 
muonm  qoaotltT  of  nter  poinblB  witli  the  foDoiriiir 
^umpfl,  hairlna  n^ard  to  the  Itut  poialUe  ribratloii « 

acting  Sin.  diam.  DDmia,  dilmibr  a  pclratlQla.  lUun. 
■team  irrlindas,  dlnet,  with  ■  itoaai-iMmure  on  gBtise 
br  engbie  of  SBIb..  wlHi  a  pair  of  Korthif  Bom' vm- 
deitMii  Mtacfaed  vbish  giTei  alMot  lOlb.  Taoaam.  The 
Tater  ie  ralaed  by  the  aaetion  from  IBft.  vertlcAlIy  bdov ' 
pnDip  barrel,  odiI  ddiTDred  MOft.  abore  pnmp  bancL 
The  diameter  of  metJOQ  pipea  (one  for  eaeh  pump)  eqiul 

~'''~^  acta  for  both  pumpi,    OuFDreeoitnlminDamH 
Comifih  trpe  made  of 
ga,  irilba  dial     ' 


vfaAt  die  to  make  It  for  a  launch  enrijie,  !j  bore,  a 

aitnike,  to  get  the  beitrenilti.    I  would  woik  itntSlil 
eaae  aay  ilie  of  firebox  and  nomber  uid  lize  of  tub 


.   and  if  S-ie  pUte  *DU 


,  E  tubei.  F  gnis  to 


P.  of  An  enginej  dUi 
— in.,lWl«Talntiau| — 


if  cyLinder  lOlo. ,  Icn^h  of  stroke 

— -  boiler  ptMBuw  Bib.  niuarB 

-.  giuge  Indicatilig'  lUb.  I 

..__ ,._— nerwonldburl^htforthii 

uAnraUl  of  aJr-panvTl  irtSi  to  b»T«  rumgine  and  boiler 
oat  liable  to  sxploaon.  I  know  there  ie  anih  nude  and 
wurkins  cheap  with  erery  aaUsfaatlon.  The  makera 
lefnae  mformaUon  aa  to  aliea,  Ac— Fooi  Joi. 


fi  ptorided  irith  a  awitch-board  i 
of aeoneonthalflephone.u'  ~ 
u  per  ^teh.    Wbai  I  ring  1 


Ut  the -(5s  ■  II 
Bve  charged  Uie 

iTer<^  copper  wire,  t  bnaa  terminala.  Prom  aril  to 
oolt  incandeMent  lamp  No.  18  B.W.O.  oattan-coTcred 
kppcr  wire.  I  have  made  a  awiteh  with  braaa  lerer  and 
iDnections  mounted  on  haid  wood.  All  the  elTect  I  gK 
..  the  uniill  wire  m  lamp  beoomea  red-hot-  Will  anj' 
faruthBr.-rflader  teU  nwthrougb  thla  intluiLble  paper  wbcru 
'  am  wrong  I    A  aketch  will  greatly  oblige  a  young  bo- 

[73001, ]-PIno  Omm.- Tn  "  MiiiiEsnjiaQ."— Many 
luolu  fur  jour  reply,  which  provid  Yerjr  huef ul  to  me. 
_  h&Te  m^c  nme  further  erperimoita  on  a  aolca  of 
aeren  boilera,  and  should  be  elkd  if  ytiii  would  give  me 
your  oplniiw  on  the  reiulta.  No.  1  boiler  (nnrert  the 
dhjmney)  indicated  a  preaaure     -     -  ' 


mdepoider 
from  C  the  bell  at . 


.    Vm  aayrtaderpleaae 


ringa  aiao,  and  blui* 

pnai.l-Bynamo- WlndbiB'.- Will  any  laiet 
kindly  tell  mo  tbv  qtanUty  and  gauge  ot  wire  Itqolred  to 
wind  [compound)  u  djOBino  for  (1)  SO  Tolta  and  10 
amptaea.  and  (t)  60  Toltx  aod  IS  an>pt>reel  Tk-  Beld- 
nagnet  oore  ia  3m.  diajneter  and  Sin.  long,  armature  core 
(laminabgd  drum)  4in.  diuaeter  by  6&.  long ;  ipocea 
DaMeaa  pole-plecea  dm.— T.  B. 

[raw.]— PnrifjrlnB  Vitriol.- 1  wiah  to  purify 
KDOot  flve  tona  per  week  of  vitriol  which  eontaiuB  &nie&Lc 
and  other  irapnhlica,  and  ahalt  be  glad  if  any  raider  will 
gtn  putlsuIarB  with  aule  iketch  of  bat  plant.  I  havo 
qaiaaton-piwer.  I  can  also  obtatD  alkaUwiate  cheaply 
on  the  ipoL-Fuii  Fiun. 

[m9S.]-SoaT  Olaret-— I  was  Induced  aome  niaatlia 
ago  to  buy  a  few  dozeoa  of  elaret  for  my  wife,  then  tlowly 
noomiu  from  fatflueoEa.  It  is  now  deoldedly  acid,  ami 
I  am  aflMd  hiJiniDUB.  Ia  there  known  to  any  ot  your 
ooiiHpuadaita  any  wholVHime  way  of  ooiraAiBg  thi 
Bddity  t— AaiHoa  Id  u.Hi». 

TTSH.!— Sewin^UKoblna.— To  Ua.  Bottoju.- 
WhaC  power  Is  requited  to  diire  an  orduiary  sewing 
machine,  and  whit  ipeed  is  the  bot  for  it  l—Q. 

t73»M.]-Plnld  for  WrlUoK  Zlno  Lktiela.- 
Want«d.  b«t  piepaiaUoo  for  th*  abore  pnipoK.    t  hav 

pSSBB.]— Vaonnm  TubBi.-Aro  there  any  of  th 
•hove  that  will  gite  a  light  sumdEDt  to  light  a  anull  nwm 
What  are  they  ealled.  nod  the  deaign  I  Would  a  coi 
gir^ atoi.  apatk  work  Ihem  aatintadorily  t    Would  th 

pSBBT.]— Battery  LiBhtlnw.-I.  there  any  few  o 
u^tnuig  competing  theeJecQicOTouit  anddamiuriDg  th 
battery  f  Would  a  wire  from  the  UEgatlvo  taken  to  th. 
w»lcr.iiipe  sitt'  uujUiing  bcingdumnged I    Would  some- 

[;^*M-W»tt'B  Bleaching  Prooe«».— In  reply 

ttia  "E.  M."  in  printing  "WpJl'ii"  inaleadot  ''watfa.' 
WhatlwiahedtDBsk  WB«^  hnw  wao  it  that  after  eipeti- 
mentuigoii  booe-fat— asupeciflcdin  Wall's  "Art  of  Soap- 
Making"- l),.tn«rly  all  the  wafer  addetl  to  tJ"" '"I"'! 
I»i  aloDg  with  blchrumuie  and  tbe  aeid  iLe  page'iul 
faiJedloKipiiwlfloiithefatsolidfyiiigl  j} fr^El"  wii: 


Hperm 


ite.  Uiey  aluke  i 


inwi'thuiaol    By  so  doing,  yoi 
[73000.]  —  Bleotrio   Light. 


--„ Br«olSrt. 

Qd  daah  until  we  think 
o«nbe  the  !»!t  clM.  of 
It  whioh  the 


«.t-Borliifr  Fiatol-Barral.- 


Hteel  T    AUo  bowto  properly  adjust  1 
Hare  3|ln.  lathe  and  all  toola.—Bau 

[79008.1 -I^Oanohe  BattarlM.- 1  ■boold  a 
it  a  gmt  favour  if  a  reader  of  the  "  B.  If  would  k 

-■—  —  " '  proportiona  of  DaitMoaadm 

•  ' »  cdla. 

ruatlpu 
I  have  tE 

both,  but  with  Tery  inferior  romlls.— A.  C.  ton. 
[noiD.l-^BIaotric  Bell  Uagtkete.- 

— "oiant  atrength.    I  have   read  in  books  a!. 
iketa  belog  able  to  aostoln   hundreds  of  ti 
weight  with  yoy  amaU  baCterisa.    t  m 
it^  flaar  than  la    gounlly  uied  oa  I 
nd  on  bare  lion,  andl  have  wouad  oath 

I  no  better  eSeob    The  iioa  ia  a    ' 

make  el^it  laycn  40  convolutd 

' in  OIL    I  aometunea  eod 

loit  it  wiU  nutain  ia  aboi 


-      "elni 

■SSiiL    Bhould  thi 


and  N'o-k 


andT, 


Am  I  right  in 
IDC  ia  only  half  the 

nes  aa  great  aa  the 


Ily  and   clHdcnUy  I    I   And  Ibe 
lue  lo  b»  dll^  Pabr.    Is  not  this 


lue  TKwlving  the  gnuea  linm  thi 

...njathe  preSuir  »■-  "■ '- 

binler.  and  also  for  the  main 
aappcoing  that  if  the  arm  of  the  n 
total  area  of  the  boiler  dampera, 
gBoea  will  bo  doubled!    1    iind 

lain  flue.  Should  this  be  lO  1-E.  A.  B. 
[7300l.]-HeBtofFlaeOaiea.— Whr 
mperalure  of  the  f  ■"■  "»*"  in  m.in  fliio  <■ 

[  7K0S.  ] — Aoonmnlatoi 

iroo  aniiiU  B.P.8.  aeoumulaiurv,  lypoD.  d..  wnico  nave  i 
e  mhnrged  with  3.B  ampOres.  we  have  an  electni 
light  circuit  of  M  volts  in  use.  supplied  by  two  seU  of  i 
, ^  15  j_  (ypp^  ohoiged  by  (hunt  dyn*mo  ot  ( 

I  for  rwhaiglBg,    without  interfering  wit 

I  use  altio  somt-timAi  act  of  aaecumulator,, 
me  oiae  aa  uood  for  Ugbt.  Can  1  rechajgir 
at  with  othen,  and  ho~-  -^.'-.i'*  v  ...... — < « 


„    Metal.      --      -—   - 

l^udoro.  —  May  U  be   SAked  ol 

It  the   iufoirujttion  be   has  already  g 
7  DU  the  MHnnHmun  Droa.  patented 

_, „  if  the  Cubes  drawn  by  this  new  ioven 

applieabh]  to  cycle  eoBstnictiou,  and  if  they  are  calculated 
to  supersede  and  entirely  supplant  tbe  weldleaa  sold  dmwn 
tubes  noweKolooivriyusedinthenkaimfaetureof  bieydes, 
Ac.t  A  letter  >aa  bean  addreased  to  "S.T.  B.."  141!, 
Nwlh-Toad,  l^Ulaie,  and  ratumed  to  the  writer  through 
the  "  dead  letter"  office,  ofllcUlly  endorsed  "  not  to  be 
found."  AaditmaT  ban  be  aahed  why  ia  a  Journal  of 
(he  high-elaaa  atandbg  of  the  BiouBR  luciusio  sppoi^ 
antly  tiwd-jtrfr  addRases  iliould  be  given  b^  oorreapood- 
mta  which  are  iDcoRect  and  mlaleadlng  t  Ilellamc  in- 
formation ia  (antestty  •oUdted  on  this  Impnrtant  matt 
ftom  any  reader  wbD  praotieally  understands  the  nc 
BTDCeaa  of  the  UanntsmaDn  Broa.,  now  being  exploited  i 
lAndore.— UiKuri)  EiaiiEea. 

[73006,1— OoiiloSBotloii».-lnChambeTs'a"Elymo- 
lopcalDictionarv"  118«ai,  Is  the  following  respecting  ti - 
ellipse:-."  So-called  bfcaiifli?  its  plane  forms  with  tbebaj 


than  that  of  the  panbolo,  and  this  latter  becsuK  the 
ciitliny  pluDB  la  pimllel  lo  the  side.    W.  "~    '  ■ 

"Conioaectiuna'MlSWI  gives  the  toUowiog 
of  Appollonius  for  so   ocsignatiDg  theso  ... 

puftSola  '■  on  ncaiunt  of  the  equality  of  the  aqusra  of 
the  •emi-ordinule  In  u  pflilangle,  conluined  by  the  pom- 


(e  from  the  rectAogle  contained  by 
if  thi'  oriinate  above 


absdss 


•fti 

. Jieeie* 

the  reotongle  contained 
"    I  , should  be  glad  to 


.jhich  of  the  two , 

adopted  by  the  prreat  ireometer  is  in  ncceptunce  amongi 
math<muticisns?-A.  U. 

[7S0M.]— Problem  In  H««,t.— WiU  any  roader  n>l< 
the  following  for  me:-Sbaw  how  tu  find  :the  momenta] 
ttmpetalure  of  a  quantity  of  air,  wbish,  being  at  ■  ten 
pemtiire  nf  ludegreca,  ban  its  volume  suddenly  redu« 

[73007-1- Problem.— Will  one  of  your  reodirs  kindly 
solve thirf  problem  gtometri^ly  1    Describe  -  --    - 
that  each  side  touchca  one  of  four  given  ciK. 


Can  refrigerated  milk  bo  tested  for  pui 
way  aa  any  othsr  milk  I  -K  O. 
(7»01i.]-HaIr-brQalio«.— "  Jack   u 
"  LleUiglbly  I 

(TSOIR.J—Bleotrloliiffhtiiir-—'^  ^■■ 

Having  aeariy  oompleted   a  nngls-floid   < 

battery  of  60  arils,  eaoh  with  two  carbons  aad  ooe  ca. 
ptate  Iln.by  Slln.  by  Un.,  at  tin.  aput,  and  wdlpB 

. ..,_   I  .!._.«  V,  pieaaad  m  know  £e  bat  way  iri 

for  best  lemlts  fra  both  ORiad  I 
lUeBcent  Lampa,  and  method  of  ealculating  tlie  1 
■ ;  also  b.tt  lamps  for  the  purpooe.  The  t^  j 
I  teotod  aingly  peem  to  give  fully  3  volta  each,  | 
folly    80   amp.'TtM    on    ahoil   cirouit.     In  «t«l   J 

a  I  have  piitehBoedit  states  ttist  any  Bumbvff  As   j 

ordinary  iDCandoscent  lamps  con  be  lit  up  with  a  CORIA 
''""''"     ~~d  1  similar  statement  appears  in"Oim''    | 
,  page  Hi,  lu  respact  to  at.  Paaowa.  Ctnld   ; 
b«ublnintd  by  a  primary  bottscy  giv^    ' 

... ..  so,  I  should  like  to  know  Uw  ostSadil 

calculating  for  the  same.— O.  WuiTa. 

(730H.1  — 400.D.  Sttnnt  Dynamo.  —  WO  Ifr. 
Botlafle  kindly  tell  me  if  the  fallowjag  tyn  ol  iliiBiiai 
sod  dimensiona  would  be  right  to  UbU  to  Toll  taribtUQ 
two  4S-volt  90c.p.  lampa  in  parallu  to  ran  oootiBao^ 
without  healioe  I  If  so,  pleHa  give  die  and  wvagU  d 
wire  for  armature  and  F.AL's.  laminated  8ivneBa  E 
■fmalnre.  Sin.  long.  iiin.  dlam.,  F.lL'a  aboot  BJiB.  bid. 
Sin.  wire  apace  each  way,  wron^t  Ima  enwi  |b.  HA. 


L  is  daad,  or  haa  no  effaet;  but  la 
[leal  Instnimeot  HaUog  "  yoa  give  aa  eUBpH  a 
J  a  ring  armatare  to  give  K  *d£  with  SO  iw  3«^ 
ot  wire,  ao  I  mpposs  this  wire  weald  have  (o  be  all  sctm 
to  give  M  volta  I  3.  If  the  fields  of  a  drnaaio  araweMd 
with  budy  snfSdent  win  and  If  moie  h  put  oa,  wbal  k 
the  gain  f  la  It  in  volta  or  eairent  F— Elsctucai 
1— IiOOOiOotlTa  Fmmala — Conld  an 
a  with  a  list  of  the  dilfcrent  patterns  of 

^  thevariansBritiahrallwsyooinpaniesl   I 

and  details  would  be  wehxjme.— Cauoasua. 
[TSDIO.]— BoUer-- 1  have  a  horiiootal  boila  madt^ 


oblige  m 


bruzM  by  U3 


9Ult).  i 


It  hi 


WiU  it 


It  that 


to  voritK  sinA 
te  t—A.  Bam. 


la  b^^longing  to  thp  A,  B,  tX  l^i  ^ 
nauoiaiwesua  CDH  anuve  linel  Also  height  of  m< 
himney  from  rail  level  would  oblige.  —KmrB-Vfrnam^ 
[iaoiB.]-Dymamo.— WillHr.  Bottnoeldndly^ag 


-Arruumca  pAmamo' 

[73019.1— Watch  HoTamuita. —WiU  one  of  — ._ 

kindly  give  me  a  tew  hinla  how  to  judge  the  qiuliiT«M 

watch  movementi  whan  buying,  as  1  And  the  mojiaitf  w^ 

go  at  aUI— PounxH  Wnaai;  ' 

r73I»0.]-To  Kr.   Bottono. -Kindly  teU  a 
kind  of  botterrls  that  which  ban  a  nattow  strip  o(  * 
divided  from  what  appears  to  be  a  aoull  plate  of  aii^,^ 
me-ran  of  a  pod  of,  I  think.  bJotting-papec.    Tin  [••  ■ 
mouteood  bv  K>me  MiluUon.     What  solution  t    DaoWP 
p.nt..,drylialleiyT    Would fterebescooUmialear-' 


1  how  long  would  it 


|7.W!>l.]-Tiii  and  Steel  Ironwork,  to  PUT 

-la  there  any  kind  reader  who  can  tell  me  how  U^ 
hedangoover  of  tin  and  sheet  ironwork,  such  Si  tele 
he  edge  over  of  a  pan  to  take  a  lia.  rod.  or  the  edp 
lort  of  an  elboB.  «  as  to  join  th<<m  together,  oad  ■ 
ools  are  required  for  tho  work  I— T.  E.  _ 

[7.*>«.]-Broken  Wreat-Pin.-Ciui  BnyoortBD^ 

lio  is  biokcn  short  aS  to  the  plank.    Alst  bo*  cu  ^^^U 
kn  buzilng  uf  a  covered  suing  I— Fus  Foaru.  V 


EN0LI8H  UEOOANIO  AND  WOULD  OJ  80IEN0B:  Ho.  1339. 


in  tbp  orduivy  onrfl.  Will  you  Wndlj  kii 
ndv&ntBgfA  Di  tho  under  fUmpet  T—I>  3,  D. 
..  BndTr.RIiOOOB.— Would  lome  co-tp- 

1  goola  tuk  aDgu»4,  nnd  (1)  or  Ur.  J.  A.  F. 
.pw   fift,    ein.    fuor^-i^HEpled,   dauUg-ejidtd 

.ll  locos.  I-C0MK)UXD. 

ileBte  of  Lead-— Can  this  bo  caavensd 
tT    It  u  dov  of  LhacoiuuteDcj' of  ioft  U4p  f 

liBcIanelie  Battery .~~I  ban  i  Lrcluichii 
DOIT  Icomjftatod  oalltl.  1  coold  not  Krt  thorn 
vithont  axiDg  dilDtad  talphnrio  acid,'  vbich 
I  Teiy  well,  ud  Hfter  Gay  vpn  ebiu^^  mid 
.  gvn  ■  TMI  tood  cutTBBt ;  but  in  a  few 
l£  rtopped,  ud^tbs  linn  <ill  in  bolu*.  Will 
or  Mr.  Alteip  kindly  tell  me  tho  bert  way  to 
ids  ol  thi  «Ua,  and  how  I  am  to  get  Che 
tUt,  ai  I  tlitnk  it  ia  thniugb  that  tut  the 

S&rmoulimi.— I  ban  iHWatly  imnlutHd 
<jDLiun  coDlamJctf  four  rowa  of  loeda,  and  am 
.ddm^aset  of  peaalxwith  IndepmdeDt  leoda. 

ii  the  bellawa.  Can  anV  reader  gin  ma  a 
vitabla  arangBBent,  and  state  appmimate 
lanthaiMdaouibsbongbt  I    I  ihould  pre- 

pedali  woe  to  organ  pattern.  1  am  al^o 
Saraing  ba*  to  tnor,  aDd  atop  ths  oecai 
Dior  two  of  (helaigei  notea.— Hanrao 
Pr«olvlt»tlmi  of  BllvBT  ttnd  Copper, 
rf  your  fhemltal  wadeta  kindly  Infom  mt  Uu 

ndocfl  iltTBr  and  eopp^  to  fliuit  poslble 
chemlgal  nwani  aa  mrf^H't  dtut  I  Alan  the 
Conn  alta  of  tha  twn  matala,  gitbaacpai  ' 

.  whlcb  vill  oaally  melC  on  a  plena  of  chi 

wplpe  mtolbe pars  meUli  or  alloy!  Wbat 
;  can  I  UM  eieepl  botai  I— F.  J.  T. 


"I.  Pixaaa,  KnoUalds,  Vawl,  Lyme  Bseli, 
PBOBLKK  HCCXXIX. 


AKSWSE8  TO  COBSESFOHSKVTB. 

>/SuS 

1.  W ,_, ,.  —  , ^ 

lor  msatistlotig  on  sspwate  piesei  ot  paper,    a.  PaC  titles 


_  .  J]  aa  Uu  titlsi  at  tht  anctica  to  whish  Uis  npllsi 
nit*.  B.  Mo  aham  la  mada  for  InaaHlBC  Istwn,  ftiunea, 
or  npUaa.    t.  LatEnt  or  giuriai  aiddiif  for  addieaiBi  of 


iskiBB  tot  edBm 

Ted  tuougb  the  post,  0.  LeUeti  sent  .... 
.-.—J,  andi3  corar  to  the  Bdltor,  are  not  forwardsd, 
the  oamsi  c^  soRHpandSDli  an  not  cina  to  &i- 

VAttwUoBlsaqHClaayAnim  to  HInllfa.*.  Tha 
ipaM  dSTDMd  to  Mtsn,  laaltt,  and  npllai  Is  maurt  lot 
tu  smaial  Bood,  and  it  la  not  fab  to  omipy  it  wlUi  qaaa- 
Uou  nub  u  an  indieaM  abon,  wbloh  an  only  of  Indi- 
Tlanal  liiTiiiia).  ""^  vbklu  if  not  ailiiiiliaiiiiiiiiila  In  tbam- 

'  T— ■  l«ad_tn  wpUw  nHth  ua.     Tha  *'  Blxpeany  Bats 

B,  and  «•  tnul  oni  nadsn  Will  aiall  tasnudTsi  of  It. 
•  tollmrbw  an  th*  tnltlala,  &■.,  of  Isttat*  to  hand  np 
o  Wednesday  VTeolnf ,  Xot.  19,  and  nnaoknowlodgea 


Cambridge.— A.   J.     Dew.— H.    A.— Water  Jt 

Turaei.— H.  O.-A.  E.  D.-CeUirt J.  H.   BooUe.- 

El(-ktr(in.-Caldemime.  —  C.  —  It.  8.  8.  —  K.  C.  I 
-A.  C,  Walkcr.-H.  S.  C.-J.  A.-Edwaid  M.  Nclioc 
— J.  PbUlip^-P.A.  IL— Idfis. 
J.  J.  B.  (Full  detailH  aa  to  lighting  a  houio  by  meuu  i 
eleotdciCy  have  been  Hirtn  dever^  liines ;  ^ut  the  moi 
important  detail  i«  that  it  ooita  mu  ' 
If  you  bsTB  a  dynamo  and  power  ti 
daytime,  you  can  charge  aecumolaton  lur  luei 
Toa    can    nae    the    dynanjo    direct,  or    you  c 

Ltleriea ;  bnt  (he  last  are  ont  of  the  ,-. 
~  ~    '  view.    Many  peopta  i 


it  during  thi 


primary  bat 


oLht! 


eaiDy  generatad  at 
wi  it  is  really  eipennTe  as  •« 
pamffln-oil  lamps,  unless  li 


pared  with  gaa 

Irom  a  eeoM  station,  and  erea  then  it  la  eost^.  Pteaaa 
■eeindicea  of  baiA  Tolnmea.)— Bncaxra.  (Dlrsotians 
for  maklDg  Indiambbar  itamps  baTs  bem  frequently 
giren:  but  a  aoltable  plant  ia  required,  and  it  Is' — '~ 

ally  cheaper  to  bay  them.    The  type  Is  set  np 

rdaater  east  Ucsn  of  it,  whldi,  vhm  drr,  ladoMedvitb 


tMinylbsi  ^asi 
liw,  vhenitie 


KTlii*.  Black. 

*.  I.  Any. 

t,  or  P  Tiut«a. 

'OTICES  TO  COaKESFONDENTB. 
Bolutioas  to  law  by  F,  W.  N.  Lambert  (key 

J.  H.  Eft.itwood,  Lieut.  Col.  Eyan,  Bicne, 
jhl  (wcood  BOluUonwill  ootlioldK  1.  bIqj), 
a  elsrei  and  woU  conetrocted  problem).  Fr. 

A.  A,.  V.  Jay,  A.  FeUowa,  V.  Qleaie  ta 
ting  ot  a  nlat,  but  much  u.ed,  Woal,  T.  H. 
(npltal).  W.  b.  Clark,  W.  L.  Martin,  Link, 
[  i  to  1««  by  T.  H.  Billtngton.  J.  H.  Eastwood, 
ght  liery  Ingmiousl,  F.  W.  N.  Lambert  (nciir 
p),  W.Jay,  andLlnV. 


n  offi<Hal  docnment  j  att  pabL'ibed  ItaJy  is 
«t  coQsuniHr  ia  Eqtodb  of  English  ooale. 
•ring  ia  the  proportion  of  coala  provided 
■  the  principal  Powers  :—Itiilj,  1,4S3,6!)0 
ncB,  737,829  tons  ;  Uermuiy,  302,967  tons  ; 
13,937  tona;  Spain,  l-ii,Sl\i  tons. 
Ibere  is  a  tbnmpitig  or  knocking  in  a  pisce 
lerr,  it  ij  often  diuluult,  the  auirounding 
teflaring,  to  locate  the  one  particular 
Che  Serur  Iitduilrirlle  mentiona  tbe  lue  of 

tube  about  a  metre  long,  one  end  of 
placed  in  the  ear  and  the  other  passed 
■uspectad  ipota.  The  vibrations  from  all 
bi  thaa  the  one  coreroJ  being  excluded, 

to  be  on  eiuy  matter  to  locate  jarring 
[,  whan  found,  to  observe  the  intensity  and 
f  with  wMoh  It  ocQuiB.  I 


mould,  th 
aaaak,i- 

rubbecis , .__ 

plailereast  and  tha  rabbet  batween ^ 

which  can  be  aenwed  togethsi  aa  they  are  bested 
a  gu-jet J  but  if  yon  mqnira  "  many     itampa,  ai 
Bay.  it  will  pay  to  get  a  proper  plant]— S.  N.,  Gi 
(We  do  oridUok  the  lathe  attactammtia  mada  Ic 
iHiTiiiaij  sej  nflmeliiiM  eiiilaerhiiiiitliiiF  In  I  m  ml 
wo  caoDOt  eits  any  farther  lafonnation  at  present, 
may  be  able  to  do  so  abortly.    We  will  nraembei 
queatjoa ;  bat  *a  bdlate  the  device  is  the  invent 
an<IiinotmadeforBaIe.)— RaroLB.    <?<atw>mfar 
thins  about  the  dlrinlna^tod  Juet  now;  beiddea,  it 
been  folly  disnused  in  bau  volttmes.     Aa  a        ,, 
those  who  "  find "  water  by  the  aid  of  tha  dlvinlng- 
rod  know  a  likely  ipot  to  Bnd  It  vitbont  the  aadstanca 
ol  the  twirlinf  twig.  Forahlslory  in  brief  ot  tha  aoper- 
■tltlan  see  No.  1018.  Nov.  SO,  1881,  where  the  aaperl- 
meats  of   Chevieul,   mode  as  long  ago  as  1S11,  are 
mentioned,    and     a    almiJir    story     to    that    ^ven 
ia    the    entUng    forwarded    by    yon    1*     misted,  l- 
A.  Z.    {The  aiilh  edition  of  a  work  should  be  betli 
than  any  pnviDUs  edition ;  bot  it  you  are  offered  tti 
aeeond  edition  of  that  named  ''cheap,"  it  wauld  t 
worthlbnying,  for  we  believe  it  la  bettor  than  the  dltl 
As  a  guide,   we  may  inform   you  that  the   riith  J 
publiabedat  two  guineas,)— TaaDioaiDa,     (Directioi 
tor  dreHsing  rabbtt  skins  have  been  given  many  time 
Clean  the  nesb  side  and  dress  with  arssi^cal  soap  If  ya 
want  to  stuff  them ;  but  the  sin^plest  way  is  to  rfj 
alum  Into  them.    They  must  he  well  worked  betwee.. 
thehanda,aDdpulledoveT,  Bay,thebaGkof  aebairafter 
the  anal  washing  if  they  are  wanted  aofLj-Joi.     |" 
elnhlng  metala,  tiie  mort  eominoD  thing  is  nitiie  i 
(wiuafortiB],  the  snrfaoe  belna  protected  by  a  layer  ot 
soap  or  wax  \  but  powdered  btuestine  or  green  yiCrlol 
can  bo  used.    See  IndlMs,  or  p.  389,  Jnnel/ last.)— G. 
Youio.    (The   office   of  the  A'aUiHil    Alman-t  is    ' 
Veralam-DuildinKs,  Graf 's  Inn,  and  it  is  published  fc  _ 
years  In  advance  by  John  Murray,  Albemarlfr^tnet, 

prioeSs.ed.    Donotknow  thootherwork.1— f 

(Please  see  tha  index  of  VoL  L.,  under  beading 
metical  ruiiles."  Sou  will  And  all  about  yo 
in  that  volume— that  ia,  within  the  last  twelve  months.) 
— Abiioch  Of  It.  (MUtoti's  "  Workman's  Manual  M 
EngiaM*in  I  Drawing,"  Cresby  Iflckwood  and  Bon, 
Sutioners' Hall-conn.  E.C.,  3e.  6d.,  ia  as  good  a  book 
asyoucan  hBTD.)-J.  CiivT.  (No  rTOillootian  of  such 
an  articie.l-H.  E.  (Serl's  "Fractlca!  Trestiae  oo 
Metallurgy,"  Longmans.  £1 19s. ;  PbUllpa's ''  Elements 
of  UetoUutgy,"  Qiifflo,  £1  lU.  There  are  several 
works  at  lowat  prices,  tot  whlc3i  sec  bookHllen' 
catalogues.)— O.  vf.  B.  (Tbe  most  likely  place  wonld 
be  tbe  Finsbnry  Teohnieal  CoUega ;  but  eleetr»-plattDg 
Is  not  a  niee  oooupation  for  class  work.  Probably  If  a 
suJQdsnt  number  of  students  joined,  a  class  might  be 
formed  to  do  pnKtlcal  work.)- W.  H.  Biacoi.  (Ves; 
Ihnao  "S^  the  depths  given  ns^lor  a  ivply  to  J,  C. 


(We  aai««nd  yon  dlstlnetly  on  <p.  IM,  tdlins  you  that 
tha  IA  nnmben  can  be  had.  Do  you  wish  ua  to  mike 
out  a  list  of  their  dates  when  we  have  spare  time  I  It 
is  uselaaa  to  send  questions  and  neglect  to  look  tbroil^ 
the  Aaraen  to  Correepondents.)- A.  T.  T.  (There  ars 
the  gelatini)>iopying  pnaaes,  theeleetiiopai,  thettTpo- 
graph,  and  eoma  otbets,  for  whldi  see  iBdloaa  and 
advertisements,  and  read  '*  Hints  *'  above-)*-HaO. 
(Where  do  yoa  find  any  mautiaaDf  the  "nBivenal" 
system  T  %  We  prenna  yon  mean  a  shosUng  coll— 
rhlch   explains   itself.)— ftricaoa.    [Marine^ue, 


Conpha  ee 

— f«  alnS.~Other"quffly~inKrtod.)-0.  W-IbT  '(mS 
necessary :  it  ia  a  matter  ot  lasts.  3.  What  sort  of 
tabeaT  Spirit  woold  bs  bert.  See  the  artidea  on 
"  Uodel  LoDo.  UUhw.")— J.  U.  K.  (The  gu  used  In 
llgbtinfr  railway  ooaian  is  mostly  that  made  on  what  Is 
known  aa  Pinlaoh'a  system,  which  is  the  pnnierW  of  a 
oompsny.  It  Is  pressed  into  iron  syllndos,  snd  eon- 
duBted  to lampa  through  aiegnlatingvalvp.  >.  BlotUnf- 
papei  is  idnitilr  a  loose-tannred  papo'  mada  of  good 
statt  and  left  miriaed.  It  Is  made  aeaib  at  all  papor 
milis.  3.  Depends  on  th^  eompoaitian  of  the  gaa.  A 
oaaapnasorpomp.  4,  Boms  patented  system,  we  Bnppoas* 
fi.  A"pstent"  bfora9"uiVBitlan/'batamereae(lsn 
can  be  registered.  j—Eiainia  lao  DsTiii.s  or  Looo- 
■OTivaa.  (We  most  reatriet  the  immbac  of  these 
ijueHea,  and  cannot  be  bothered  with  tha  nqncsts  ten 

siderately  make.)— W.  J.  Favsi.  (Ton  can  onlr 
appeal.  It  may  be,  of  oonrac,  that  tbe  honss  is  worth 
£M  IDs.  though  you  only  pay  £30.  As  lo  getting  anr- 
thingback,  we  expect  there  u  little  chance  of  thaL)— A 
Fooa  Ivvi-i.lD.    (Bead  Ur.  AUinson'a  articles  in  the 

mo'oti)'-V"!.oai.  °'l¥hei?'    ™<.i°'be     i     "-■ 
wrong    m  the    questiaii     as     you     have  i 
One   might  as    well  try— given    the    lo 
latitude,    to     determine     tte     colour    t .      __ 
tain's     whiskers !)  —  Anou)    K«lt.      (There    L    _ 
such    Ksbool   of    Amal-nsTigatiun    in   England.)— A 


riven    the    longitude  a 


;.    J.    LlTTDS, 

eek    to   rBi«.      u 
ofUr.  Btretlon.) 


le  fody  of 
m^rthe 


Harvonnieaa  In  Man  is  senously  on  the  innease. 


OHASOES   FOB   ABVEKTISnU. 

twnj  WmJ> 


— ipnai  Islv  Cili 

la:  as  n^BcUda  u  BsSt  «■  nuaitd  Laisranh  saS  b 

|L>  sisvut  tmx  suh4i  0«  SlQiUu,  ths  PairilAn  n 

ftsWU  1(  •  P.O.O.  »Bk  t«  •=!,  sad  net  rtm^i,    »Ui>pi.  k 

[HitinlilT  hJliMaBj  lUiBFi),  •■!  In  SMl  "Km  11  »■  lawSMa 


■IH^UIIIIUI 


TERXS   OF    BUBSCKIFTieH. 

Jnti'^  Eiiii*iil/J'™.">t'  Sl"oliurKu,  11.,  «  uJ. 


should  think,  m  every  teitbnok  of  phisies.    Ths  quta- 
tion  has  nothing  special  to  d*'  with  shafts;  the  "iphon 

down  the  'longer  lea,  provided  the  nrldoe  of  ^t  is 
btilinr  tbe  DiiUce  ol  the  abort  lejf.)— ASiauu,  Bolton. 
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NOTICK   TO    SUBSCRIBERS. 


OUS   SXCHANOE    COLUUH, 


Astro.  T«I«aoo»a,  (iio  O.O.,  Cogki,  tin  vrqilecs 
Tslsaoop*  B^AtorlaJ,  la^  With  reflMtor.  ^ow 
Transit  Instminsiit.  li  o.*..  ■ftrsr  cIrIm, 
BSTOBMtan.  >  ufniid,   PMUnu  ror  EquUicui 


AMirlHa  Ottui  vtatod.  vitk  BrT«n]  tdwi  nadi 
Wutod,  4at(|n>k  LMtn  o(  OdfbritiH,  or  pliitiii 
Vlll&ra  Osrt.  11  ludi.  Ilfht  nuio^  «niBd 
imi  eiakufi  fmel]'!"  Dictionary  of  Cookary.' 

SsfstJ,  kollaw  Hull,  twvmt  ipokn,  billa  throne))  oat 

TrWrclt.    Criip".    UUl    lbr.II|^>at.    ^I'h.If.     L.IU  ^  111. I 

tlm.  OngariiiD  Befleottnc  Telescope,  )>r  Bniton, 
ICodel  Btesju  Bnffino,  i  by  lui..  ud  luui  boflsr. 

Bat  of  Osstlavs.—FUtai,  (MiDdm,  Rnknui.   sod 

Vutod,  unwd  I't'^n   Shelli  kthI  ut  BooIu 

Berenl  Qss  Bass,  new  am]  •rraod-luuid  ;  UnwUght 

BercnJ  XiOokaUtob  SvwIhk  Uachlnes,  nJclit 
.1..-1 ^ 1...     wb.i  cff^i  lo  «.!iMjKi,-3 »]..-,  ; 

Booth'a  lis.  ;   lilt,  Wl    "W: 


I>u^  Sos  Boots,  two  good 

"BngUsli  Uaoluutla,"  14  TDlnoea,  to  dslr, 

iS-'S;«.''i'i'->"«<.Ediob,iTrh.     '"   "■  ■■  ""  "' 

■WtntBi,  anuU  Ltnocb  Boi1«,  vilh  about  10  ii 
i^o=UI  p.ri-t.M.  Geoi  «cMoi.,-»Vh°°H.V1^,'p,i..|uII, 
ISro  Doable  SelBys.  ml 


Tuitcd,  nnill  Gu  BiulDe.   In   nchuige  tor  SH.P. 

Complete  net  LlmBUffht  I-antorDB.  lin-  Wtooo- 
Wanti>it.  imuU  BOund  Minolne  Mschinti.  perfoM. 
Lathf,bai:kB«u«di>Tic»ir-cutlJng,iniitail.luaishitn{;i 
Aatronomlosl  TelasooM.  len^  Bit,  O.O,  ){, 
Horlsontsl  Bn^liieB.  Vn.  itnlH,  lin.  bore.  «»t 
tllo.   watn  Xisthe,  irom  bed  Slin.  Iddk.  ind  Btb 


Oost,  TooagN 
Steam  Bost 


Praotloal  DynaiDo  BnildlM  for 
Nicotine    Dlffionlty    Solyed.  — 


ble  tor  diatut  belli  at 


For  Bloyole 

One-hotw  BnElDe,  good  woridog  orfei,  wood  brt 

Oitsn  wanted.— Hnsloal  Box.  M  b;  (Hs.;    lu» 

"  Bn^lsh  Ksehsnia."  IG  Tolnmca,  lo  eiehiuiee  for 
■nlllbicuH— (vUl  lUibHl  IDI  DblrcM  id-o>  u;  oni  CHUlUlBld 

Omwlty  Olook  Oraat   Wheel.  144   twth,    nnd 
Hand  ShaiMT,  br  Bellg,  4)  rtnke,  IUd.  tnime, 

CiHBc  Fnm.'k,  UUi>h  iBtt*!S^  °F!^c.Iln^  Ui«  titoH K^ 
Uk^^?£*lJ^''°'^"  t)  wivVs  B>«  £>.  Itla.  pLu  Sr 
_B«*^To!aniM   EnoLitn     MiOHiuio    nkntei.      Ofta 


If.  Tilue  ItL',  Mi^o-Lantern  nd 
149iD.  lou,  lldwn.  10  wldi,  pm- 
KedloftlOoll,  8pow»(»,b«tl«»inloii-upBiJi«nj 
BoUer.  iH.P.,  SMt  £14.  btk*  £7,  or  exohinpi  for 
Oeouine  Einguoo  Safety  Blcyale.  for  4|ia.  Senw- 
Bfjjoh  DrilUng  Kaolilne,  drill,  i.  noill.  aoounte 
"  Oasaell's  Popular  Bdnoator."  What  oSara  T 
"Kitto'B  Oyclopndla."  oompl.to.  Wbat  offenl 
Tertlcia  Boiler  SbaU,  all  aitJDj.  and  pump.    Ollen. 


Euhann  good  SUde-Xest,  auit  at  lathis,  for  a  mode 
Sn^insi  all  IroQ.  crlinder  Ain.  aboki^Sln.  bon.  di 

Handume  Sliver  Watch,  pofeot  tlmekseper.  nla 

Twy  powafnl  ShookinK  Ooil,  nWet  ooTpred,  will 

Silver  Watoh,  la  pcrf  »t  gain;  order,  pwd  appear- 
hj^.  W.™,  •,8.1d«ai>l.-r™l.  pitb™. 

anbbar  Type  PrtattngOatflt  (lUchford'i). 

lIiluaClnUiClntiwlWiullwliUrp'lkR.-Wi'LTiiil^atno 

Oni  pair  A  Standanls.  for  Ka.  ihafting.  weight 
Wbat  Dltm   for  M-mU   Dnnlall   Battery,  a  Sun 

Bmall  Enslae  aad  Boiler.  1  Hia  at  Taps  and  DIm, 

Fait  of  S.N.  Instromenta,  T  B.N.  Eeya,.DI-mT 

Biemeiu  Dynamo,  aenea  wonnd,  06  nlta,  SB  ampi., 
iii<itmii<i4.Unill..U>iii>L  W^IMKkUpieci  li>^Diii.u4^ii 
I,  UpluA  f*ik-fstA,  CbLivLrk. 

Gromnton-BcniB  Dyiuuno.  TS   Tolta,  IW  unpersij 

1  Local  Sounders,  S  Hanodai  with  rela^  r  In- 
Staam-OauKe  op  lo  1Mb.,  ditto  4aib,,  UaNan^ht'a 


ti^t^t:.iiJi':r^\,i!^ 

-h',^"^!,."/^::!.  b«',""" 

^yrfUi«hMkToluin«a 

r  '^^^ellsh  Hachanio 

Baifch  lAths.  HiB.  « 

ntre.  gannwlal  oolhu-,  tir- 

flnU  eiKhaoge  Above  tor  Maeio-Lant*™,  Hlooicope, 
Tandem,  Radge  uaTertible,  Bnt^,^ 

Small  Btaam   BnKine,  rerUnl   bnilar.  13  noppsr 
rt.-yiii*M,n,truti-u,rux,cni4ta.    "^jt""'  ' 


THE     SIXPEKNT     SALE    COLVHN. 


■all  if  M.  for  the  fir 

J,  Mew  Blnjrrtjd  IWoi JJi*  of  Borewa,  Bolts  and 

-Uiaau  Cgain.  in,  Kl.ki»l«>  L— Ji.        ""  ""f  "' 

^^MiU^a^Bleatrio  Depot,  14,  Dewugate,  Man- 

Tam   o'  Shanter  Hones.— Fine,  raediam.  iharp 

WheeL-oattlnii  and  Dlvldlnje  to  11  faeliM  dla- 
,-  I'W"'"!*"  Bleotrloal  Stores.  —  For  BeUi, 
^Fratwork.  aarvlnff.  Keponaee.  and  Leather 

o.S"iSTi"rr<Sf^.'&  '"'"  "^^^  **-  Fretwork 
^Tomlnr  Woods.- HboBT,    Bm,    Ltemm  Vilie, 


"  Roll  Oall"  Pipes,  port  frte  1«.  M-iad  la.%U- 
Brass  Name  Plate.  »la.br«llB.,4L«d.  Uibha. 
Uaohina  Enrravlnir  and  SMd^  '"i^ 
Brass  Window  Plates,  enawed,  tor  ■hor^ntt. 
ZlDO  Btanoil  Plates  >' 


To  Bam    Money.  —  Partiou!iir». 

Oopper  Bit.  with  pitrait  looking  joint,  aom 
Boonomlc  By-pass  Workshop  OssTspnl 

Spindles  lor  rrlndAoneii,  emrrT  wheala,  tb 
Telepbonee.  goarant^ed  r.lear  atticutalini  iina 
AKKlomerate  Blocks  and  Bands,  J«a.lfc 
Dynamo,  100  eandlea,  improted  ann 
Dynamo.  Wi  oaudlea,  Impmred  anniln^  |<l 
Dynamo,  OO  cuidlaa,  inii>nTed  anutar^  4 
Dynamo  Oasttngs,  from  Si.  ltd.  per  Ht.  H 
das  Bndnes.  from  IH.J'.  (BatterinHth'i  |M| 
Uloroaoopio  SEoojatlns  Katertals  ol  lU  lok 
On  Hard  SoIderinB.— A  oaeful  work  Smoi 
On  Hard  Bolderlnw.  —A  aaiDpls  of  tairin 

ilrd  Pi^rr  nclDHd,    -\-^    p^uUcll    lUIruIliliBl.-ltw.  Jr 
hllK.    1>.41. 

Writs  for  Xing:,  Hendham,  and  Oo'i  (Mj 
"The  WlmshoTst  Haohlna."  by  W.  P.M 
Tables  and  Memoranda  tor  EleotrisbAs 


CHasters'  Diamonds,  flu.  U.,  npi 
Diamond  Polnte  for  an  kinda  of 
Diamond  Turning' Tools  tor  b-nlng  ai 
Diamond  Drills  firm  u.  DrOI  f 
Diamond  tot  l»ildariea.  Diamond  Bparki 


To  Ladles. -wbit  to 


0  beet  and  what  to  aToidl 


Ohlma  Olooka.  all  paita.  Boiahed  or  tooA.  0 
n^\.  pti.:li>l.-Ei»i,  lin.  ll<>TBit.u^-»iil.  LoaJiOi^ 
Trains  of  Wheels,  foi  antonaUo.  M^^ 
Wheels,  Racki,  Pinluna,  Wonai.  Screws,  allita 
ETerT>i  Patent  MnsioalBars.  lOtteraiid  povl 
Prise  Medals,  London,  Bdinbiir«h.  AB« 
We  are  comitantlT  Deiigning  a&d  UaUngTotH 
Teohnlcal  Schools,    Workehont,  and  I 

ItlM  nnnpllU  riU    Elllin,  gbbRlDit,  ToDli.     PIU.  •U 

Heavy  Department. -Toola  up  to  II 
See  the  patent  Sheper  detinad  for  DaTTl 
,  Lathes,  rmra  Ui.  to  £3U.  US 
fiend  all  itamiM  for  New  CatldoKoe,  wilt  I 
Notice.- We  are  bujeri  ol  Bnginem  asl  1 
Out  Uonthl;  Oalaliwue  of  •eoosd-liaiid  EnglaMi 
Entrie*  st  KachisBry  and  Tootl  tot  xk 
We  Sell  for  Cash  or  on  hin-pordsB.  I 
Call    at    I.ondon    Depot.      AQ    MM 


KNGLI8H  UEOHAiaa  AND  WORLD  OT  BCTgNOBi    Wo.  1340. 
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ra   CONSTRUCT  A  aTTASTEE 
CHIltlMO  CLOCK.-V. 
—The  Striklnr-TrKin  BEurrel. 

a  exactly  like  the  going-tmin  barrel 
are  described,  and  o£  same  dimen- 

13.— The  Fusee. 


isoe.    but 

ass  body  is  of  the  eame  dimensioiu, 
^reat  wheal  measures  2iViii.  diaio. 
Uiick,  and  containa  84  teeth.  The 
ling  smaller,  the  ratchet  is  smaller 
□g  lin.  in  dinin.  The  click  and 
uiE>  ^^7  ""d  fusee-arbor,  and 
tre    same  dimenaons  as  in  going 

13,— The  Pin*  Wheal. 
h»  mext  wheel  in  the  striMng  train, 
I  Ifin.  in  diam.  by  a'Vin.  thick,  and 
64  teeth.  It  ib  mounted  on  the 
sad  in  the  eame  manner  as  the  centre 
!  the  geii>?  train.  Its  pinion  has 
iTes.  The  position  of  wheel  and 
Q  oibor  can  be  seen  from  Tig.  iG. 


r7f  Y 


-howa  plan  of  wheel,  from  which  it 
een  that  the  outer  rim  is  left  wider 
other  wheels,  to  allow  the  eight 
e  firmly  ptantod.  These  pina  should 
illy  spaced  out,  or  irregular  atriiing 
the  result.  They  must  be  made  of 
I  and  polished  steel,  left  as  hard  as 

and  should  be  quite  perpendicular. 

best  riveted  tightly  into  wheel,  aa, 
3d  they  may  have  a  teadency  tu 
Be.  The  pina  should  bo  about  Ain. 
',  care  must  be  taken  that  they  are 
e  of  the  plate.  The  pivota  of  the 
il  should  be  of  good  thickness, 
f  that  next  the  wheel,  which  should 
strong,  »8  shown  in  Fig.  ^U, 
-The  Btrikinr-BanuiiBr  Arbor, 
18  gives  dimensions  of  this  arbor, 
ta  must  be  stout.  Close  to  the  back 
re  is  a  short  arm,  aa  shown  in  Fig. 

■honld  bo  fitted  on  a  square  formed 
[  arbor,  and  riveted  on.  The  whole 
[st  be  hardened  and  tempered,  and 
ilished.  It  will  not  do  to  leave  thp 
ha  square  where  the  arm  is  riveted 
work  against  the  plate :  a  second 

must  be  formed  juat  beyond  tht 
id  bock  cut,  as  shown  in  the  figure, 
it  the  oil  being  drawn  away  from 
;.    It  will  be  seen  that  this  arbor 

I.  i8«a. 


■■^> 


jr 


3^' 


_;^    A,o 


projects  Jin,  through  the  back  plate.  This 
is  sfiuared  and  slightly  tapered,  \o  receive 
the  hammer.  The  arm  upon  wluoh  the  pin- 
wheel  operates  must  be  as  hard  as  possible, 
and  well  polished.    The  tip  must  not  be  left 


as  a  sharp  edge,  but  should  be  rounded  oS 
slightly,  or  it  will  cut  the  pine  badly. 
16.— The  Pallet -Wheel. 

Fig.  40  shows  the  pallot-wheel.  It 
measures  liin.  diameter  by  Ain-  thick,  and 
contains  ti:t  teeth.  Like  the  pin>wheel,  it  ia 
mounted  on  the  pinion-head.  Its  pinion  baa 
eight  loaves,  arrangement  and  dimensions  as 
figure.  It  will  be  seen  that  the  arbor  pro- 
jects through  the  front  plate  to  the  extent  of 
jin.,  and  la  formed  into  a  small  tapered 
square,  upon  which  the  gathering  pallet  is 
fixed.  Tho  pivots  should  be  of  fair  thickness, 
the  front  one  being  the  stouter  of  the  two. 
le.— The  Wamlnff  Wheel. 

The  warning  wheel  [Fig.  41)  ia  Ifin. 
diameter  and  Am,  thick,  contains  56  teeth. 
It  is  mounted  on  a  brass  collet  in  same 
manner  as  the  third  wheel  of  the  going 
train.  Tho  figure  shows  position  of  wheel 
and  pinion.  There  being  no  great  strain  on 
this  wheel,  the  pivots  are  maSe  rather  fine. 
There  is  a  pin  projecting  from  the  rim  of 
the  wheel,  which  engages  with  the  lifting- 
piece  shown  in  Fig.  1,  which  is  a  general 
view  of  the  striking  mechanism,  itc.  This 
pin  ia  of  hardened  and  polished  steel,  rather 
less  than  iVin.  thick,  and  projects  Jin.  from 
the  wheel,  theendbeingjust  free  of  the  plate. 


e  taken  thsl 
The  pinioa  hac 


It  should  be  riveted  i 

iiuite  perpendicular, 
seven  leaves. 

17,- The  Fly. 

The  fly  is  shown  in  Fig.  42,     It  condsU  of 

pinion   of   seven   loaves,    upon   which  it 

"'"''""      This  fan  is  free  to  rerolv* 


lounted  a 


upon  the  pinion-arbor,  but  is  hold  fiiclioti- 
tight  hy  a  small  steel  spring  A,  which 
works  in  a  shallow  groove  on  tho  srhor,  Ii 
the  figure  the  dimenaions  of  the  parts  are  all 
given.  Fig.  42  is  a  general  view.  Fig.  4t 
13  a  section  taken  at  the  point  .\,  where  lh« 
fan  is  held  by  the  small  spring.  Fig.  44 
shows  the  construction  of  the  fly.    It  shouU 


mr 


be  mode  of  very  thin  brass.  The  'oiid  piecec 
may  be  'An.  wide,  and  must  be  mada  U 
light  as  possible.  It  is  to  be  soft-solderol. 
and  riveted  together.  The  whole  fly  is  aiaifa 
very  lightly,  and  should  be  quite  easy  ok 
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^y 


TTy  ^-^ 


the  arboT — easy  enongli  to  drop  off  vhea 
the  piece  of  aprin^  ia  remoTod.  Thia  steel 
aprin^  may  be  Am.  wide  and  as  thick  as 
watch-spring,  and  juat  strong  enough  to 
hold  the  fly  to  the  pinion  arbor  so  that  one 
cannot  reyoWe  Tery  easily  without  the 
other.  If  the  fl^  were  made  solid  in  one 
piece  with  the  pinion,  there  would  bo  too 


■■^  ^6 


Pttchlnr  the  BtTlUnf  Train. 
Having  now  completed  the  striking  train, 
the  next  thing  will  be  to  pitch  the  depths. 

Take  the  back  plate  and  draw  a  line 
straight  across  it  through  the  ceatre-wheel 
hole.  On  this  line,  2fiin.  from,  the  oentt«~ 
wheel  hole,  drill  the  hole  for  fusee  back 
pivot,  and  mark  off  the  place  for  front  pivot 
as  before  described.  Immediately  aoove 
this,  in  a  straight  line,  mark  off  the  pin- 
wheel  pivot-holee;  above  thia,  but  about 
tin.  further  to  the  right,  drill  the  paUet- 
rteel  pivot-holes.  In  a  line  with  the  pin- 
wheel  and  pallet-wheel,  and  above  them 
both,  drill  holes  for  warning-wheel  pivots. 
The  fly  is  placed  above  the  warning  wiieel, 
hut  somewnat  to  the  left.  A  reference  to 
Fig.  1  will  show  their  positions.  The  barrel 
is  planted  2jin.  below  the  fusee-holes  and 
somewhat  to  the  left  as  ehown  in  Fig.  1. 
Fig.  -lo  shows  the  arrangement  of  the 
atirking  train.  The  hour-hammer  arbor  \& 
planted  rather  higher  than  the  centre  oj 
~}in-wheel  and  near  the  edge  of  plate.  The 
lepth  to  which  the  arm  enmges  with  {uns  in 
ninute-wheel  is  shown  in  Fig.  46. 

The  ratchet  and  click  for  barrel-arbor  are 

ixactly  the  same  as  ia  the  going  tiain  (No. 

10) .      Stopwork    and    chain,    £c. ,    to    be 

described  later  on,  when  all  the  train-wheels 

completed. 


great  a  slkock  on  the  stopping  of  the  train 
suddenly  by  the  pin  in  warning-wheel  or 
the  gathering  pallet,  and  the  pins  and  pivots 
would  be  strained.  But  this  arrangemeut 
allows  the  fly  to  run  forward  on  its  aibor 
until  its  impetus  is  spent.  When  the  train 
is  running,  the  pallet  -  wheel,  warning 
wheel,  and  fly  act  as  a  sort  of  flywheel,  ana 
when  stopped  suddenly  by  the  wing  on  the 
^thering  pallet,  have  a  tendency  to  run 
on  and  cause  an  injurious  strain  on  the 
pivots,  &c.  Thia  cannot  be  entirely 
avoided,  but  is  greatly  reduced  by  arranging 
the  fly  in  the  manner  described,  and  making 
the  train-wheels  aa  light  as  possible.  This 
should  be  home  in  mind  when  crossing  out 
and  finishing  off  these  wheels,  as  well  as 
those  in  the  chiming  train.  If  slow  striking 
is  preferred,  a  regulatiDg  fly  should  be  used, 
like  that  to  be  oescribM  in  coai;gj,^on  with 
the  chiming  train. 


Tht  Chemitlry  0/  Iron  and  Steel  Makina.  By 
W.  Mattieit  Williams,  F.C.S.,  F.ILA.8: 
London :  Chatto  and  Windus. 

THE  author  of  this  work  is  well  known  to 
our  readers  by  repute,  and  if  we  mention 
that  he  waa  formerly  chemist  in  the  worka  ot 
Sir  3.  Brown  and  Co.,  the^  will  understand 
that  he  has  some  pretensions  to  be  able  t« 
write  a  book  which  will  instruct  workers  in 
and  st«el  manufacture  in  the  tachnolc^y 
of  their  trade,  Mr.  Williama,  pertinent^, 
we  might  almost  say  necessarily,  draws 
attention  to  the  difference  between  "  techni- 
and  "technological"  education,  the 
former  a  word  much  hackneyed  of  late,  bat 
which  means  merely  the  learning  of  the 
operations  necessary  to  produce  a  desired 
result,  whereas  the  latter  word  meaus  the 
learning  of  the  "  why  and  the  wherefore"  of 
those  operationa — in  other  words,  the  prin- 
ciples underlying  the  work  of  the  craft«- 
~  ~~  It  is  technolt^col  education  that 
"anted— not  teohnicaJ — for  the  ap- 
prentice learns  that  in  the  ordinary  work- 
shop routine.  The  present  work  deals  with 
the  chemical  technology  of  iron  and  st«el, 
and,  to  a  certain  extent,  is  a  history  of  the 
development  of  the  industries  of  the  iron 
trade.  In  some  parts  Mr.  Williams  is  argu- 
mentative, and  differs  from  the  "authori- 
ties," but  when  he  does  so  he  states  his 
reasons  and)the  experiments  or  data  on  which 
they  are  based.  The  chapters  headed  "  Wiiat 
Steel?"   "Fallacies  Concerning   Sieel," 


and  "A  Theory  ot  Steel"  posaess  spedil 
interest  to  many  of  our  readers.  Beyond 
thoee,  however,  the  work  ia  full  ot  infwma- 
tion  of  great  value  to  all  who  wish  to  under- 
stand ue  reason  for  this  and  that  in  the 
manufacture,  working,  and  treatment  ol 
iron  and  steel.  The  work  is  readable  as  well 
as  "  scientific,"  and  some  of  Mr.  Willisnis's 
remarks  are  almost  amusing,  as,  forinstaoce, 
where  he  quotes  a  well-known  work  on 
Physics,  in  which  "  tempering  "  is  confuted 
witn  "  hardening." 

The  Melatlargij  of  Gt^Ul,  Siher,  and  Meiwf 
in  the  Utdted  Stata.  ByTnoMAS  EaLBSTOJ, 
LL.D.  London ;  Offices  of  Elngmtavij. 
New  York  :  John  Wiley  and  Sons. 
This  is  the  second  volume  of  an  elabonb 
treatise  on  the  metallurgy  ot  the  more  vsln- 
able  metals  as  practised  in  the  United  8tsl«, 
hut  its  publication  has  been  delayed  by  at-  . 
cumstanoes  beyond  the  author  s  otnitnL 
The  first  volume  dealt  with  the  metallncgr 
of  silver — a  metal  which  has  been  the  soma 
of  enormous  fortunes  to  several  well-kncm 
men,  and  another  will  treat  on  tlie  methedl 
of  dealing  with  the  silver-bearing  lead  oree. 
Qold  Euid  mercury  run  together,  so  fu  u 
metallurgy  is  concerned,  and  the  importanci 
of  tiie  subj  ect  was  well  shown  in  some  lettoi 
which  appeared  not  long  ago  in  oar  calonuH, 
as  it  seems  that  no  process  has  yet  be» 
devised  which  will  extract  all  toe  |qU. 
Uodem  appliances  hare,  however,  matensllr 
reduced  the  expenses  of  extracting  the  gm 
and  the  author  informs  us  that  in  one  in* 
stance  at  least  a  mine  was  worked  kt  1 
profit  on  a  yield  of  only  GO  cents  a  ton  ol 
material  treated.  That  is  an  exceptianil 
case;  but  in  California  gold-bearing  qnub 
is  profitably  worked  on  a  yield  of  5  doUm 
per  ton.  The  matter  included  in  then 
volumes  is  the  result  of  personal  inspeetiai 
by  the  author  during  Eeveral  tours,  in  vhicfa 
be  visited  the  principal  metallurgical  eifi- 
blishments  of  the  United  States  and  the 
Territories,  and  as  it  is  freely  illustrated,  tlw 
work  forms  the  moat  useful  and  elatranta 
treatise  on  the  subject  that  has  beenpnb- 
tished.  Bt.  Egleston  save  that  it  seemito 
have  been  clearly  proved  that  gold  ia  not 
only  not  insoluble,  but  that  in  nature  it  a 
constantly  being  dissolved  out  of  the  roekf 
and  placers— the  waters  of  filtration  dis- 
solving out  of  the  rocks,  in  their  paaav 
througn  them,  all  the  materials  nemMSTT 
tor  the  solution  of  the  gold,  wliicli  is  caiM 
in  dilute  solutions  until  it  meets  some  nb- 
stance  th^  precipitates  it.  This  vidnH 
contains  ov%r  900  pages,  and  is  a  weAtU 
will  be  found  of  great  value  to  t^a* 
igsged  in  the  labour  of  extrmotaog  te 
preoioua  metal  and  in  separating  the  meKB^. 
lr(»a  the  ores,  which,  in  the  form  of  metill* 
mercury  and  cinnabar,  occur  in  large  qnM- 
California. 

a  Engineering.     By  W.  SLisoosli; 
LOOKEB.    London :  Longmans. 
Messks.  Slinoo  andBaoosER  are  twovtO- 
known  teachers  of  electrical  engineering,  nl. 
having  been  asked  by  artisans  and  sti  '■"*■' 
to  recommend  a  work   covering  the  _ 
field  of  electric  lighting,  their  inabili^ 
comply  with  the  request  prompted  tJ"" 
endeavour  to  supply  the  wante  of  both 
men  and  students,  while  giving  eudi : 
mation  as  will  assist  these  who  have,  (>tj 
certain  extent,  the  supervision  ot  eleato 
machinery.     The  authors  reoogpise  thit' 
most  successful  electrical  engmeers  art,i" 
a  rule,  evolved  from  men   who   are  p* 
mechanical  engineers,  and  while  givii| 
clear  insight  into  the  purely  soientilicw*^ 
as  the  practical  part  ot  the  subject,       *"* 
the  former  '"  ———"-'  -*  =-  ^ — -* 
principles 

transmission  ot  power.    At  Sit,  »— -j, 

the  work  covers  the  syllabus  of  the  City  ua| 
Guilds  of  Ixindoo  Institute,  and  as  vat&f- 
matjcal  tonnulEe  have  been  ayoided  as  ht' 


a  concerned  it  is  limited  toft 
F  electric  lighting  and  i' 


Ifl,  lfi90. 
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the  wEirk  may  be  commended  to 
dually  increflsing  Dumber  of  those 
ire  to  become  acquainted  with  tbe 
[  applicationa  ot  electrioily.  There 
illustrfttionB,  which  include  nearly 
lost  useful  machines  and  appUancoa^ 


thor  of  this  work  has  had  bo  much 
ice  that  his  manual  for  atudonts  in 
d  classes  (one  of  the  publisbera' 
>d  Science  UaDuals]  will  probably  be 
id  by  teachers  as  n-ell  as  by  students, 
the  author  has  assumed  that  the 
<  poiiSf  ssed  of  such  knowledge  as  can 
ired  from  an  elomoutary  textbook. 
:  methods  are  not  included,  because 
o  baa  recently  writtea  a  short  treatise 
branch ;  but  he  has  taken  advautago 
rorks  of  Uiller,  Mayer,  Eoscoe,  and 
and  has  producod  a  volume  wbich 
iseful  to  many  who  have  no  thought 
jting  in  exammatione. 

Riiloiy  of  Ihe  Ammai  K.ngdom  for 
Tm  of  Youitff  People.  By  \V.  P. 
V,  F.E.S,  London  :  Society  tor 
oting  Christian  Knowledge, 
mirably- produced  volume  is  divided 
30  parts,  comprising  the  Mammalia ; 
rds;  and  the  Beptiles,  Amphibia, 
Insects,  Worms,  Molluscs,  anil 
tes.  It  is  abridged  from  the  Oarmau 
Y  Prof,  von  Hcnubort,  by  the  well- 


entomologiat  whose  n 


e  appears  o 


ellent.  For  uso  in  schools,  or  for  a 
htioQ  volume  to  young  people,  one 
irdly  select  a  better  book  of  its  class. 

I  of  ArCklea  O'l  Fool,  and  Haw  it  h 
ttd.  By  T.  E.  AiLissoy,  L.E.C.P. 
in :  F.  ritmaa,  :;0,  Patomoster- 
KC. 

I.TX30M,  the  Medical  Editor  of  the 
Timts  and  Echo,  has,  in  this  plainly- 
and  sensible  sixpenny  treatise,  put 
yspeptics  and  tbe  rest  of  the  sufierers 
idigestion  the  one  real  and  natural 

lie  explains  the  process  ot  digea- 
ints  out  the  merits  and  demerits  of 
t  kinds  of  food,  shows  how  the  im- 
-e  and  excessive  consumption  of 
loleaome  food  engendera  disease,  and 
3  the  easy  and  certain  method  of 
g  perfect  health  without  the  aid  of 
;  doctor.  As  most  people  know.  Dr. 
1  is,  in  practice  and  precept,  a 
an ;  but  he  is  not  a  bigoted  one,  and 
ate  flesh-eater  who  will  live  by  his 
ill  find,  not  the  greatest  benefit 
,  but  certainly  the  utmost  security 
the  troubles  which  beset  over -fed 
Bail 
nof 
>nEtitutiDna 

aVB  also  received  Traill  d' Astrononiif 
;  by  Oeliox  Towxk  (Paris :  E. 
:},  a  work  which  is  well  said  to  be 
ous,"  and  which  will  be  welcomed 
maleurs  and  others  who  read  French, 
sphere  Celeste,  by  LeonFenet,  show- 
mnenitudos  of  the  stars  with  an 
Ml  of  the  colour,  renders  the  work 
to  all  who  have  occasion  to  observe 
ra   in   either   hemisphere. Science 

to  Work,  by  Jon.V  A,  BowEii 
i:  Cassell  and  Co.,  Limited),  is  a 
irk  that  has  been  written  specially 
Irtisan  Section  of  the  National  Home 
;  Union ;  but  is  also  adapted  as  an 
ition    to    the    science    of    practical 

ic8,  notably  in  technical  schools. 

■(  of  Bookh'rtdhig.  by  Joseph  W. 
iDoitF  (London :  George  Bell  and 
i  the  second  edition  of  an  illustrated 


work  on  the  art  of  bookbinding  by  a  well- 
known  worker.  It  fonns  one  of  the  techno- 
logical handbooks  of  the  publishers,  and  has 
plates  in  colour  illustrating  choice  speci- 
mens of  binding. Printing,  by  CnARLES 

Thomas  J.icobi  (London:  George  Bell  and 
Sons),  ia  another  "  technological  handbook  "; 
but  the  author  more  oorrecQy  says  that  it  is 
a  contribution  to  the  advancement  of  techni- 
cal education.  It  is  a  practical  treatise  on 
the  art  of  typography,  freely  illustrated,  and 
well  adapted  for  those  who  wish  to  under- 
stand the  whole  art  of  printing  a  book. 

Cora/  Ite'fa :  Oeolonieal  UbierKalioiia  on  the 
Voleanie  Iiland$  and  Paris  of  South  Ajiitriat, 
by  CiLUtLEs  Dakvtix  (Loudon:  Ward, 
Lock  and  Co.]  is  a  volume  in  the  Minerva 
Library,  containing  three  of  Darwin's  works, 
with  a  critical  introduction  to  each  by  Prof. 
John  W.  Judd,  F.R.S.,  illustrated  with 
maps,  plates,  and  engravings.  Those  who 
remember  the  voyage  of  the  Beagle,  and  the 
attention  which  was  drawn  to  the  writings  of 
Charles  Darwin,  will  be  gkd  to  have  this 
work  in  so  convenient  a  form.  Prot.  Judd 
may  well  call  it  a  remarkable  ■■  trilogy,"  and  as 
the  book  is  clearly  printed,  it  will  be  welcomed 
by  all  students  who  cannot  aSord  the  price 

of  the  original  editions. .4  TTeatkt  on  the 

Melallurgij  of  Iron,  by  II.  Bauekiiaj;, 
F.G.S.  (London :  Crosby  Lockwood  and 
3on)  is  the  sixth  addition  ot  a  well-known 
textbook.  The  necessary  additions  have 
been  added  as  supplementary  notes,  bringing 

the    work    practically    up    to   date. J/i/ 

Lift  and  Bal'oon  Erjieriencea,  by  Hexky 
CoxwELL  (London:  W.  H.  Allen  and  Co,), 
is  tie  ■ "  second  eeries"  of  the  veteran 
aeronaut's  interesting  and  amusing  record 
ot  his  adventures  with  his  balloons.  In 
concluding,  Mr.  Coxwell  says  that  "  balloon- 
ing  is   still   an   infant,   but   it  will  lead  to 

aerial    navigation." flow    to     Make    a 

Dijtiaino,  by  Alfred  CliOITS  (London  : 
Crosby  Lockwood  and  Son),  is  the  third 
edition,  revised  and  enlarged,  of  a  useful 
practical  treatise   for   amateurs    which  baa 

already    had    a    large    sale. Ciidcs    and 

Cijding,  by  U.  HbWITI  GrIFFIS  (Lpndon  : 
George  Boll  and  Sons),  is  a  history  of  the 
origin  and  development  of  the  "cycle" 
under  various  names,  accompanied  by  some 
curious  illustrations  of  the  ancient  machines. 
Mr.  Griffin,  in  Chapter  II.,  does  full  justice 
to  the  part  played  by  the  Exglisii  Me- 
CiU-Nnr  in  developing  the  modern  cycle  :— 
"  The  thanks  ot  the  cycle  constructors  and 
riders  all  the  world  over  are  duo  to  this 
journal  for  having  acted  as  fost«r-mother  to 
'countless  germs  ot  thought.'"  Kvory 
cyclist  will  be  glad  to  have  this  little  work, 
tor  it  is  freely  illustrated,  and  there  is  much 
useful  information  in  its  pages. 


pioce,  IT,  which  ia  arranged  subatanlialty  paiallel 
'  ~  tbo  end,  liut  of  lets  length  than  the  end  piece, 

oA  to  Ifiare  a  pafleage  at  ea^b  side-     From  the 

strip  e  th«TB  extends  a   strip  or  piece  rf,  aub- 
■     -'lally   parallel  with  the  aide    piece   of  the 
tacle,  but  of  lens  length  ttun  the  aide  piece, 

to  leave  a  pisaage-way,  t,  the  toll  length  of 

the  box.  I'poQ  the  oppoaite  side  there  ii  a  piece 
/,  of  leas  length  than  the  atiip  or  piece  d,  and 
extending  in  a  slightly -anstilar  direttion  instead 
of  parallel  with  the  aida  piece.  Extending  from 
the  strip  c,  between  the  atrips  or  pieces  rf  and/, 


JOHES'B  lUFBOVES  PUZZLE. 

Tim  puzzle  illuatmtod  in  the  uiaeied  diagram 
has  been  patented  in  thia  country  by  llr. 
F.  Jones,  of  Pompton  Plaina,  New  Jersey,  and  is 
ot  the  kind  in  which  it  ia  tlie  object  of  the 
opsmtor  to  Rat  all  the  "  niarhles,"  &e.,  into  oni 
division,  'rhis  invention,  then,  is  claimed  tc 
form  a.  new  device  wherein  a  different  arrange- 
ment of  comparlmenta  ia  provided,  giving  n 
new  and  poaaibly  more  dilliciut  game,  the  object 
being,  as  m  all  Biich  puzzles,  to  get  the  aniinals 
represented  by  marblaa  or  other  apherea  from  one 
or  more  comportmenta  into  a  predetermined  com- 
partment. The  novelty  in  the  present  instnnce 
reaidoB  in  the  peculiar  construction  of  the  box  or 
receptacle  whereby  a  new  atrangemont  of  com- 
partmontB  and  pia*«go-wnj»  is  producod.  Fig.  1 
IS  a  plan,  and  Hg.  2  a  trosa-section  of  the  device. 
A  designates  a  auitabls  receptacle.  It  may  be  a 
' any  other  analagoue  receptacle  having  side 


1  pieceB.  a 


displacement  of  tbe  marbles  or  other  apherea. 
The  interior  ot  the  box  ia  divided  by  means  of 
luitnhla  Btripa,  B,  which  are  arranged  as  follows  : 
—Beginning  ,it  one  end,  aubatiiolially  at  the 
middle  thereof,  ia  a  short  atrip  or  piece,  b.  which 
ia  glued  or  otherwise  fixed  in  plve.  and  joining 
the  end  piece  of  the  receptacle  with  a  strip  "- 


■i-ijv  \\)im~ 


anil  of  less  length  th-in  the  strip/,  is  the  strip  g, 
which  extends  at  nn  angle  to  these  strips,  a» 
clearly  shown  in  Fig.  1.  At  the  end  of  tbe 
receptacle,  oppoaite  the  strip  or  pieiie  c,  there  are 
rranged  the  three  strips  or  pieces  k,  i,  andy,  the 
TO  latter  being  arranged  substaDlially  parallel 
ith  the  sidea  of  the  receptucle  and  the  other  at  an 
igle  thereto,  m  shown,  the  piecoj  being  shorter 
than  the  piece  <■  In  practice  the  giimo  will  be  to 
get  the  spheres  from  the  recoptuole  or  paesage- 
way  f  into  the  compartment  ).  This,  owing  to 
the  peculiar  arrangement  ot  strips  and  possage- 
w.iya,  will  bo  found  to  be  a  very  difficult  ttsV. 
Any  numbar  of  apherea  may  be  employed  in 
pitying  the  game,  and  marbles  or  any  other  suit- 
ible  devices  may  ho  uaod. 


A8TB0NOMICAL    H0TE8    FOR 

SECEUBEB.    1890, 

The   Bun, 


1 

gouthi. 

At  Oreeowich  Mean  Noon. 

c 

Bion.     1     South.          ■^^"■ 

1 
11 

21 
26 

h.    m.    a. 

U«3  13'43.. 
11  SI  \li\, 

11  as  ii-Ti , 

11  55  52-*7  , 
11  GS  21-03  , 

0    0  60-28,. 

0    3  10-34  , 

h.  m.  s.  1  .     ,    ,      h.  m.    i. 
10  30  2121  5\  26    jiail  10-G9 
lU  52     8,-22  a  14    ,17    0  fi3-l7 
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17  68  2323  27  13     IB    0    1-85 

18  20  3523  22  It    |18  19  44-6* 
18  42  44  23    6  20    ,lS39:i7-43 

1                   1 

The  method  ot  finding  the  Sidereal  Time  at 
Sloan  Noon  at  any  other  station  ia  explained  on 
p.  353  of  Vol.  L. 

The  student  will  continue  his  watch  for  spots 
and  taculni  on  the  solar  disc,  whenever  the  aun  ia 

At  8h.  45m.  p.m.  on  December  21>t  the  Sun  is 
said,  technically,  to  enter  (the  sign)  Capri- 
cornua,  and  winter  ia  suiipoaad  to  commence.  He 
ia  in  reality  at  ttiia  instant  at  the  right  angle  ol  a 
right-angled  trianglu  formed  with  /j  and  X  Saglt- 
tarii.  This  ia  the  theoretical  date  of  the  sborlert 
day  ;  but  in  London  no  sensible  difference  in  this 

^^.^^^  .^11  V.A  t'lc^KIa    tmm    Mm   90fh  t^  t>lA  llnA 
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■  Knd  an  Ooonttfttlon  of 


SWiNuoD. 

i 

YLeonii 

«i 

B.A.C.  ten 

as  Pisdum  - 

.  Piscinra' 

1^ 

E.A.C.  741 

B,A.C.  75S 

38  Arietia 
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• 
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1.1    Dark 

i    Dark 

'    Dark 

Dark 
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a.-    Datt 

n.  Du-k 
Dark 

a.,  NbyE 


Heappew- 

Moon'a 

n 

Mioe. 

i^ 

h.m. 

S  41a.m. 

Dark 

9  4lp.m. 

Bright 

239 

Bright 

206 

8  49  „ 

233 
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Bright 

201 

14    6».in. 

Bright 

26S 

9  38p.in. 

182 

11  68  „ 

247 

Dark 

219 

133a.m 

Dark 

268 

]£«T*lhe  horizon  (and,  of  course,  for  16ti.  16id. 
Mow  it)  on  all  three  of  the  daya  apecified. 
Thia  off orda  a  very  favourahle  opportunity  for  the 
deteniunation  of  the  Meridian  "by  the  ancient 
setbod  of  equni  altitudes. 

At  7  p-m.  on  December  3 1st,  the  eunwlllbe 
ia  Praigee,  which  is  only  another  way  of  Baying 
lliat.  at  the  time  apeciSed,  the  earth  will  be  in 
Uiat  part  of  her  orbit  where  she  approaches  within 
Ike  leaat  distance  of  him.  If  we  accept  the 
•flkinl  pnrallai  adopted  in  the  Saiiikal  Almanac, 
>-818',  the  centrea  ot  the  earth  and  sun  will  then 
ke  B^iarated  by  an  interral  of  only  U0,842,919 
mSm.    There  viU  be  an 

Solipas  of  the  Bnn 
•■  December  1 1 ;  but  aa  it  will  only  be  visible  £rom 
Ike  Southern  half  ot  Australia,  New  Zealand,  &c, 
tke  mere  mention  of  its  occurrence  will  saCGce 

Tils  Hoon 
•ntOB  ber  Last  Qoarter  at  Ih.  2Q-Gm.  p.m.  in 
Ike  afternoon  ot  the  4th.,  and  is  New  at 
Sk.  lD-9m.  a.m.  on  the  12th.  She  will  enter 
ka  First  Quarter  on  the  18th,  at  8h.  36*3m. 
y.11.;  and  be  Full  at  ah.  67'lm.  in  the  early 
soming  of  the  26th. 


•  Early  morning  of  27th. 
Tke   Moon    is  in    conjunction    with    Satnm 
(3*  44- N.  of  him)  at  7h.  p.m.  on  the  4th  ;- with 
n  the  11th  (Venus  l)''36'N.); 


(Jupiter  3°  44'  N.) ;  and  with  Uors  at  9h.  p.m. 
•D  the  leth  (Mai^  4*  14'  N.) 

At  n»on  on  December  let  the  Moon  is  just 
to  the  North  of  y  Cancri ;  but  paases  out  of 
CiMDE«T  into  Leo  at  Gh.  a.m.  on  the  2nd.  She 
Tesains  in  Leo  until  6h.  SOm.  a.m.  on  the  6th, 
when  riieleaves  it  for  Virgo.  Her  journey  throagh 
Ti^io  terminates  at  S  p.m.  on  the  8th,  and  then 
Ae  enters  Libra.  Crossing  Libra,  she  is  found, 
at  4h.  p.m.  on  the  IDth,  in  the  western  confines 
ti  the  northern  spike  of  Scorpio  over  which  she 
tra*dB,  nnd  corner  out  in  Ophiuchos  at  3b.  a.m. 
M>  the  nth.  S>]e  U  in  Ophiuchus  untU  1  p.m. 
•n  the  12th.  She  then  quits  it  far  Sagittarius ; 
as  skedoes  Sr.gittarius,  in  turn,  tor  Capricomns 
OD  the  14tK.  Uer  passage  through  Capricomns 
Sniahes  at  noon  on  the  IGth,  when  she  cr~~ 
the  kcmndarj-  into  Aquarius.  She  continm 
Aqoaxius  until  2h.  p.m.  on  the  IBth,  and  then 
•nters  I'isces.  In  traTeUiug  through  Pisces  she 
enters  an  outlying  portion  of  Cetua  at  4  o'clock 
stlM 'early  morning  ot  the    19th,  re-ontering 


Pisces  at  7  a.m.  on  the  20th.  After  travelling 
a  little  further  through  Pisces,  she  plunges,  tor 
the  second  time,  into  Cetns  at  4h.  30m.  a.m.  on 
the  21n;  and  when  she  finally  quits  Cetusat 
Ih.  30m.  p.m.  on  the  21st,  she  emerges  in 
Aries.  By  9h.  p.m.  on  the  22nd  she  has  left 
Aries  for  Taurus,  and  is  traVelling  through  the 
last-named  constellation  until  7h.  30m.  p.ir  — 
the  2dth,  when  she  enters  Qemini,  She 
Gemini  until  lOh.  30m.  p.m.  on  the  27th,  at 
which  hour  she  leaves  it  for  Cancer.  Having 
crossed  Cancer,  which  she  does  by  2h.  p.m.  on 
the  29th,  she  losses  into  Leo,  through  which  she 
■'U  journeying  when  the  year  ISOOtermin'" 
Xareury 

is,  nominally,  an  Evening  Star,  and  attains  his 
greatest  elongation  East  ot  the  Sun  [19°  360  at 
noon  on  the  18th ;  but  as  his  South  Declination 
ia  between  26°  and  26°  during  the  earlier  part  ot 
December,  merely  diminishing  to  between 
21°  and  22°  at  the  end  of  it,  he  is  shrouded  in 
the  mists  of  the  winter  horizon,  is  to  all  intents 
and  purposes  inriribte,  and  an  ephemeris  of  him 
would  <nily  occupy  space  uselessly. 

s  into  inferior  conjunction  with  the  Sun  at 
6h.  a.m.  on  December  4th,  having  then  between 
23°  and  24°  ot  South  Declination.  This  diminishes 
towards  the  end  of  the  month,  and  she  may  be 
picked  np  in  the  East  before  sunrise.  As  in  the 
case  ot  Mercury,  however,  she  is,  tor  the 
observer's  purpose,  practically  invisible,  and,  also 
o"  ••\  his   case,  an  ephemeru  would  needlessly 


left  u 

Jupiter 

until  the  corresponding  season 

Rises  about  llh.  GOm.  on  the  night  of  the 
1st,  and  about  9h.  66m.  on  the  last  night  of  th(> 
year.     Hence  towards  the  end  ot   December  he 


ly  observable  by  midnight,  though,  ol 
he  gets  into  a  better  position  in  the  early 
—jmiiw.  He  is  in  quadrature  with  the  sun  at 
midijfpit  on  the  Sth.  His  angular  equatorial 
diameter  increases,  quite  imperceptibly,  from 
16'8''  on  the  1st,  to  16'G'  by  the  end  ot  December. 
The  gradual  closing  up  of  his  ring  aystent  will 
strike  the  attentive  observer. 


few  minutes  to  the  NorUi  of  the  401  mignilidt 
atai  a  Leimii. 


Is  invisible,  but 

HaptniM 

May  be  seea  all  nig^t  long,  and  is,  ii 
respect,  well  placed  for  tbe  obsarvet. 


The  short  retrograde  arc  thuihownliMMi^ 
what  to  the  west,  and,  roughly,  i>  to  tbs  h4 

ot  the  4-3  mag.  star  t  Tanri. 

mmmB  of  the  VkrUble  Star  Algal 
will  happen  on  December  S  at  5h.  62m-  4.b.)B 
the  Ilthat  2h.  40a].  a.m.,  on  the  13tli  it  IK: 
29m.  p.m.,  on  the  IGth  at  Sh.  18m.  p.m.iwai 
19th  at  5h.  Tm.  p.m.,  on  the  28th  at  7b.  Hi. 
a.m.,  and  on  the  Slat  at  4h.  22m.  a.m.,  Hid 
as  on  other  occa^ons,  when  the  phenomwai  J 
be  invisible. 

Hhootlns'  Star* 
are  less  nnmerons  in  December  than  th^  uh 
tbe  previous  monUi.  The  moat  likely  m^l 
which  showers  might  be  expected  an  Mai 
10th  to  the  13th  {noUbly  on  that  of  the  H^ 
on  tbe  21st,  and  again  on  the  24th. 

G^reenwloh    Kean    Time    of    BanObl  i 
Fifteen  of  the  Prinolpal  Vtud  tl»ar~ 
the  Nlrbt  of  Deoembez  lat,  18M. 

6tar. 


h.   n.   i. 
,    6  IB   «-RM 
.    S    9U«« 
,    6  IT   I'M  • 
.     e  62    1-t)  .• 

T  20  Sl-H  . 

7  fil  M-a  . 


Aquarii 
Kmialbaut        ., 
Markab 
1  Piscinm 
a  Andromedie  , , 
„  ^^asdopeioi    . . 

Polaris 8  36  M-OI 

a  Arietis  9  18  i8« 

a  Ceti 10  1»«I'.- 

»  Fersai  10  3t  37-«a 

r'  Eridani         11    9»«. 

Aldebaran         "  *fi  "'•'i—. 

Capella -12  26  ««■ 

Bi«l 'ISM    *«^ 

=  Leporis         '12  44  »■» 

*  E^il^y  morning  of  2nd. 


The    method    of     finding    the    OtM 
lean  Time  of  Southing  ot  either  ot  "m^ 


UeanT 


the  above  list  for  any  other  nisht  in  Deoi^ 
'  determining  the  Local  iutsna 
any  other  station,  will  be  fw 


also  that  of „  -- 

Tranmt  at  any  other  station,  will  be 
p.  364  of  Vol.  L.    It  must  be  noted,  a 
that  tbe  rules  there  ^ven  are  notiigiolyi 
as  applied  to  Polans,  or,  in  fact,  to  ■■ 
ciicumpolai  star,  althongh  they  will 
found  to  be  quite  sufficiently  bo  in  ad 


JBNBEH  SOLDEBU^  HAGHIB 

THE  iUustrations  show  a  deviti*  adopitdir 


'^i 


6  14-3 
6  56-3 

5  36-1 


The  path  indicated  in  the  above  epben 


'     IsgcoA 

itftaMi 


THE  iUustrations 
Jensen  Can-Fiuin( 
U.S.A.,  tor  soldering  t 
sahnon,  lobster,  &c.  T 
beodinB  in  the  ends  ot  the  e 


j,wW(ihtakwthe«Bl 

from  the  horn  at  thefrout  of  Uiamasbta^ai 

the  body  forward  to  the  bmiding  diM,  « 

•    of  th    '    '      ' 


masbteBi 

„  diM,  i/lm 

^   _.  the  seem  an  ootnl  % 

shown.    The  next  forward  EOroraBaailol'ttt"* 

«  fluxing  darioa,  wlM« 

flux,  while  thefluxbinM 
D  by  tbe  tnnked-upMa  . 


carries  it  through  the  fli 
■   toudi"    "  - 
ine  the  can  by  the  tnnked-upsata 
next  forwsA   movement  .ourias^  Ike  on 


bom  entering  the  can  by  th 


tiitough  the  soldering  dsvioa,  which  elosH^g 
with  solder.     Another  [ooveneat  bmImj 

wiper,  which  removsa  ftlj"^ 

flnonasolder.     "" 


The  next  movemsoit  oaniM 4*4 


and  restore  it  to  its  original  tc 
ment  carries  the  can  out  of  the  m 
is  ready  for   further  manipnlatian 


BNOUBH  mWHANIO  AMD  WOULD  0>  aoOSaS:  Ho.  1340. 


B  of  the  part*  of  the  mftdiina  &re  affected 
miooi  UTUigenieut  of  coma  and  geeiiug, 
Idle  u  diiveD  by  uij  aultalila  powor.  Bt 
thu  improTed  mkchiDo  the  Bolder  u 
the  sewn,  aud  ia  preveated  from  enteruig 
□{  tha  oui  during  tbe  procen  □(  eolder- 
Jiis  manner  the  apoiliug  or  poieoniug  of 
kta  at  the  flaished  can  is  aToided,  and, 
ra,  a   ooDBiilaraible   mTing   in   Bolder  i> 


EL   METHOD  OF  HOnKTUTG 

PRISTS.' 
itnu  ue  the  atjle*  in  tue  at  praent  tol 
.mounting,  and  bo  varioo*  the  ooloun  and 
>peanuice  of  the  moonti  oied,  that  it 
oat  impoeeible  to  sii^eetanytJiung  new, 
•d  we  are  about  to  deecribe  lb  particnlarlf 
T  nee  with  platinotjpe,  geUtiDo -bromide, 
ode  of  prints  where  the  black  eneisnng 
Seot  are  to  be  preaerrad,  and  it  haa  the 
adTsntage  ot  extreme  econom  j. 
the  favourite  methode,  if  not  the  moet 
I  Bt;le  at  the  preunt  time,  is  tha 
ik"  mount,  with  or  without  India 
yle  which  undoubtedly  adda  a  most 
■ah  to  prints  in  the  now  popular  tone, 
mounte  are  eomparatiTBly  aipensiTei 
le  we  have  to  recommend  give  a  naarly 
!t  at  a  mere  nominal  cost,  and  ma/  lie 
ik,''  if  deairad,  with   very  little  extra 

ce  of  material  for  the  moontB  maj  take 
e  range,  though  for  genaial  purposea  we 
moat  suitable  a  slightly-tinted  cartridge 
t  pa^  of  not  too  rough  a  texture.  For 
itrikmg  effects,  the  roughest  drawing,  or 
ping  papers,  may  he  used  in  much  the 
nar  as  modern  bookbindera  adopt  for 
he  public  aye  by  means  of  an  uncon- 
__    ....  ^^       ^p  j^^ 


feofthe 

I  well  as  the  process  ol  mounting,  tiiis 
M  a  difficult  nuttter.  As  will  be  Men, 
prooees  oonsiBti  in  thMrou^hly  dunping 
•a  well  Be  the  print,  which  in  the  case  of 
er  does  not  prteeut  the  same  difflcuftjee 
tae  of  a  built-up  cBrdboard:  while  the 
[idorgoing  the  damping  proceas,  it  is  an 
[to  aubmit  it  to  a  littls  extra  washing, 
aaary,  chemical  traatment,  ~~  '  ' 
>  impnriliee  if  Buch  bt 

'  to  the  print  may  be  

I  a  more  or  leas  imperrious  Taniiah  to 
which,  while  not  prevantiDg  the  absorp- 
«r,  fonn*  a  piot«atiTe  coating  when  dry. 
[liih  is  found  In  bleached  lac  dissolved  in 
ilution  of  borax :  if  this  be  applied  to 
Unint  before  damping,  it  will  dry  with- 
g  any  glosa,  and  when  the  mount  is 
^  aoaked  anjr  aicegs  of  borax  trill  be 
and  when  d^  the  impurities  will  be 
m  the  print- 
hod  of  mounting  cc 
ig  pqwr  previoualy  out  roughly  tc 


latter  ove 


u  beau  already  effected.  When  par 
the  sheets  are  taken  out  of  the  water 
dted,  blotted  off  between  blotting-paper, 
inta  are  aimilai'ly  treated,  and  then  both 
1.    .V.  1... auch  part  only  a» 


D  the  Britiil 


ourx^  0/  I^tography, 


lumps.     It  ll 


a  to  occupy— well  impregnated  with  tha 
If  the  pnnt  only  be  treated,  it  will  in 
liilitf  peel  off  at  the  edges  on  drying, 
□awaii  BO  well  tor  mounting  as  arrow- 
maile  pretty  thick  and  allowed  to  cool, 
ic/i.\l  through  fine  cambric  to  remove 
ould  be  used  fieah,  as  it  soon  becomes 
1  which  condition  it  loses  its  adhesJTe 

aient  plan  for  applying  the  mountant  to 
of  the  mount  consists  m  making  a  lw*^^ 
:.  amooth  paper,  or  perhaps  better  still, 
shcat  lino  of  tiia  ontaide  dimenBions  of 
with  a  central  apotnie  a  little  larger — 
ch  >ray — than  the  print.    If  this  be  laid 


folds  of  paper  or  in  the  copying-book,  a  plate  of 
rinc  of  the  proper  giie,  and  with  ite  edges  ali^tlT 
bevelled,  being  laid  over  the  face  ot  the  print. 

Such  prints  are  eqnallr  luitable  tor  fraaing,  (ec 
binding,  or  for  fceepmg  loose  In  a  portfolio ;  tot  the 
two  Isjat  purpoaea,  mdeed,  this  method  of  aioantinr 
is  more  convenient  than  any  others  we  have  tda£ 


Pim  ADJVBTMEHT  FOB  BVXFACI 
OAirOE. 

THE  surface  gauge  with  flue  'adjostBeat  ahowB 
in  the  annexed  Uluatration  is  considered  bf 
Mr.  W.  Giibben,  who  writes  to  the  AaurUmt 
Mathinul,  an  Improvement,  as  it  combines  (ke 
desirabla  features  of  simplicity,  rigidi^,  and  eoa> 
venieooe  in  use.  and  the  adjustment  I)  asoospliAeA 
in  a  mtnnei' radically  different  from  any  be  lud  easK 
up  to  date.  It  is  in  the  washers  that  c(anp  tha 
BCriber  and  in  the  scriber  itself  that  the  chief  featwea 
lie.  TlM  waahen  were  cat  out  square  floBs  sheet 
steel  and  soldered  togethac :  the  hole  for  the  ecribec 
was  then  drilled  uid  finished  with  a  rose  rnamnr 
made  of  the  lame  sized  wire  as  the  scriber.  Altec 
this  the  centre  hole  was  mads  in  the  washeci,  aol 
they  were  turned  up  round,  polished,  and  tlum  aa- 
aalderad.  After  cleaning  off^ the  solder,  the  waahen 
will  bring  up  solid  on  their  iniida  faces  at  the  bsb* 
tune  that  they  clamp  the  scriber.  Although  the 
damping  is  tight  enough  to  prevent  the  sciiber  frasa 
being  moved  endwise  through  the  washers,  or  tha 
washed  fnnn  being  rotated  on  the  stud  A,  tka 
soriber  can  be  twisted  in  ite  bearing  by  graspiug  ita 
hooked  end,  as  this  latter  has  bo  Inuch  tevanga 

.. .-_., ,.  ijiameter  of  Ike  wire. 

bead  in  the  scribec, 

.  _  .   .  ...  -  length  from  the  point, 

would  canie  its  point  to  ma  eccentrically  when  tka 

soribei  was  rotated  in  its  bearing  in  the  wasben,  if 


over  the  comparatively  small  d 
This  being  the  case,  a  sUfdit  \ 
about  one-quarter  of  itsleng 


on  tha  damp  mount,  the  arrowroot  is  easily  applied 
to  the  proper  portioiis  with  a  sponge,  and  tha  print 
can  be  laid  dawn  in  its  positLon  nefore  removing 
the  mask.  The  narrow  stnp  of  arrowroot  extending 
bpyood  tha  edges  of  the  prmt  may  be  removed  by 
means  of  a  damp  sponge  after  the  print  is  Tubtted 
dawn  :  but  this  IS  scarcely  needful,  as  it  dries 
porfectlv  matt,  and  is  only  likely  to  show 
coloured  mouut. 

With  regun!  to  the  rubbing  down,  this  is  n .  . . 
aimplo  a  muttor  with  gelatine-surfaced  papers  as 
with  albumen  or  platiuotype ;  but  all  difScolty  is 
BurmoQuted  bj  intopoeing  a  sheet  of  tha  Uii- 
paruffin-waA-satoratva  tiinue  paper  sold  f( 
wrafiping  or  waterproof  purposes.  This,  while 
it  adheres  doaely  to  the  gelatine  surtaoe  during 
the  rubbing,    comes   easily  away  from  it  when  ' 

We  next  o>ine  to  the  drying,  which  is  the  mo. . 
important  pnrt  ot  the  process  it  perfection  of  result 
ia  deaired.  It  will  be  noticed  that  in  order  to  avoid 
"cockling"  of  the  dried  print,  the  mount  as  well 
oa  the  pnnt  hai  been  moistened  so  that  each  may 
swell  and  Bhrink  equally;  but  this  is  not  alone 
ffleetivc.  It  left  to  dry  alons,  the  edges  ot  the 
mjunt  will   dry  first,  Uie  extra  thickncas  of  the 

siileruMy  I  OTigur  period,  and  taking  a  sauosr  shape 
from  the  coiitru^ion  of  the  surrounding  portions. 
To  obviate  tbi»,  the  print  as  soon  as  mounted  may 
Bat  board,  or  laid  on  a  sheet  of  glass 
if  the  mount  turned  over  and  stuck 


^ohav 


lity  of  eheeta  of  clean  blotting-paper  slightly 
irger  than  tl.e  mounted  prints.  Let  these  be 
horoiLj^hly  ilned  by  exposing  them  for  aome  time 
II  Q.lii<t  ovtn.  then  packmg  in  a  mass,  and  wrapping 
[1  tinfuil  uiitil  required. 

Tiio  jiriuts  Fire  allowed  to  booome  partially  dry  ; 
lut  bui'uio  Uioy  lose  keir  limimeao,  or  abowany 
endeiicy  to  curl,  they  are  taken  singly  and  placed 
ictwocn  the  blotting-pads,  at  least  two  sheets  ot 
rving  \ia\Ki  interveniiig  b«twe<D  each  pair  of 
jmnta.  In  lh«  case  of  gelatine -surfaoed  prints  a 
hcot  o(  n-inpd  tissue  paper  is  also  naceasary.  If 
lie  jiile  III  iiit'  rleaved  prmta  be  now  placed  under 
[eutle  rrepfijtc  for  a  few  houre,  they  will  be  found 
nirfi?i.lly  iliv,  iiod  ae  flat  as  it  they  had  been  rolled, 
I  iiiily  noiv  rsmalns  to  trim  the  mounts  to  aize, 
iml,  if  do^irt'l.  to  apply  a  "plate mark"  by  giving 
he  print  a  "  jjjueeze  "  in  a  copying  picas  betweso 


the  latter  held  it  at  about  its  mid-length.  The  eat 
of  the  sCTibsr  shows  the  bend  in  an  eiaggeiatet 
degree,  it  being  mads  in  the  same  directtoa  as  Ae 
hook,  the  dottwl  lines  showing  the  parta  after  tha 
acriber  Ii  given  a  half-turn  in  its  bearing.  If  the 
hook  is  set  horizontally  at  first,  the  pomt  at  the 
other  end  will  then  be  in  the  middle  of  its  range  of 
odjuatment,  and  may  be  raised  by  twistina  the  hook 
up,  or  lowered  by  twisting  it  down.  The  Bdihec 
has  about  -ffiin.  range  of  adjustment,  which  was 
found  amply  aaSdent.  Howevar,  the  scriber  may 
be  bent  more  if  naceasary,  but  it  would  dalnut 
somewhat  from  the  looks  ot  the  tool,  ai  well_aa 
from  the  aensitiveoess  ot    the  odjuatment. 

1_ ■ \  small  Ttin  to  kee^  -*  *——  *.— 

which    prsvan 
rotating  the  1 

odjuatment.     L- -—   — -   , 

Btrokes  ot  a  smooth  file  on  the  iniide  faces  of  tl 
washers  will  Si  it,  or,  if  too  tight,  its  hole  say  b* 
lapped  oat.  ^_^^^^^^^^^^^^_ 

defending  tha 


ding  tha 

ittaEaot 

the  diataac* 


Whes  Sir  John    Herschel 

nearly  4,000.000  ot  mOaa  in  es 
of  the  sun,  the  correction  was  shown  to  apply 
error  of  observation  so  small  as  to  be  equival 
the  apparent  breadth  of  a  human  hair  ot  a  di 
of  12Sit. 


,,  ot  ia,  (jAorcn-aireei,  n.ensingwn,  aeaa 
i  apecimena  of  their  Christmaa  NoveltM^ 
which  will  commend  Ihemselvaa  to  all— young  anc 
old.  The  2s.  Gd.  packet  ot  Christmas  and  Ifaw 
Toar's  cards  is  wonderful  value  tor  the  maoey,  aul 
BO  is  the  la.  booklet,  which  is  presented  gTatista 
every  purchaser  of  two  half-crown  packete.  Tha 
Bo^  Old  Uoid  Oame,  which  sells  at  la.,  will  keep 
many  a  round  party  interested.  Dollla  Dsia* 
Dimple,  Dimple  Vilh,  and  Ramping  BoUickiBC 
Koderiek  are  well  established  favourites,  a-'  '- 


HMan.  Theobald  ai . 

ot  over  10,000  of  theee  poi>ular  toys,  and  ai 
them  at  half-price— viz.,  siipenca  each.  TheCate- 
donian  skates,  which  require  only  one  screw  at  tha 
back  to  fasten  the  entire  akate,  and  whidi  cannot 
loosen  in  skating,  will  doubtlesa  delight  many  a 
skater  if  only  we  gat  any  ice  this  winter  to  (7 
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SCIENTIFIC    SOCIETIES. 


SOTAL    A8TS0N0XICAL   SOCIETY. 

fT^HE  Ent  ueetiu^  at  the  new  leBiaiijru  held 

Tiid 
nthad 
-      -^ 

■Dtitled  "  SpaiAzaiopic _ 

Obaomlioni  ol  Spectra  of  Sunspoti  msde  at  Stonj- 
bnrrt  IStJ-SO."       Tbe    fint    point   diMOsed  iru 
whatber  tha  bright  lice  of  th«  chiooioipbeTe  neu 
D,  iriudi  ii  known  u  the  D,  line,  hu  aisj  duk  line 
in  Um  bIu-  ■pcctrum  which  corretpondt  to  it.  Af  tec 
dtKOMiiig  the  mBuiinmenli  made  bj-  different  spec- 
tnecopic  olnerreri  of  dirk  lines  in  tha  aeighbour- 
liood  ol  D„  Fkthor  CoTtie  comet  to  the  concloaoa 
Hut  the   onlj  dark  linn  !□  the  ndgtabouibood  are 
TuiaUe,  and  «e  [(inter  in  the  specmun  of  the  ma 
irhen  high  abote  the  horiioa  than  when  it  ii  Mtting  : 
ooDwqnentlr  they  iro  evidenWy  nlmo»pberic  «b- 
■orption  Ui]«.     His  conduiiOD  ia  confirmed  bj  a 
_>.  .  ..  ..         .  ^  which  hu  been 

I.     Light  from  Ihe 

laOaght   L^,^^.^   v»     ^-,     nu.,   Buu     «u<*     i^v    np*n.l^>, 

each  riiarply  defined,  were  pbotomphed  one  ibove 
the  other.  The  eoUr  linee  were  Ul  diiplaoed,  while 
the  atmoipherTc  linee  retained  their  place  in  tiietwo 
■pectra.  The  dark  line  in  the  neigbbonihood  of  D^. 
which  wa*  luppoted  to  have  seme  connection  wiU) 
the  ehiomOHphere  linOi  wu  thus  ahovn  to  be  an 
atmoapheric  absotptioD  line,  and  not  to  have  ita 
origin  in  the  solar  eosBlopes.  The  Tsriability  ol 
t«o  dark  lines  in  the  solar  spectrum  referred  to  bj 
1£M.  ThoUoD  and  Angstrom,  was  also  diuasied. 
Father  Cortie  cornea  to  the  coDcluiion  that  there  is 
not  mfEcient  oTidenoe  of  chanee  in  the  intenaity  or 
breadth  of  these  linea,  and  that  the  suspicion  of 
Taiiabilitj  is  probiblj  due  to  a  mistake  of  Ang- 

I  bis  own  on  the 
_.  ._.  _5  and  Sept.  S 
— andon  theSunspotiof  18'i'i."  The  first  of  these 
noupe  was  Terr  persistent,  and  was  traced  throagh 
three  solar  rotations.  It  was  vei;  large,  and  there 
was  a  considerable  shift  of  the  separate  nuclei  of 
which  it  was  composed  generoily  towards  on  axis 
which  was  rougbfj  parallel  to  the  solar  equator. 
During  1S»S  there  seem  to  have  been  manj  inter- 
mittent spots  which  dinppeared  and  apppajed  again 
after  a  Uttle  time  in  the  same  locality. 

Prof.  Alex.  Herschel  asked  if  these  intenaittent 
spots  of  IS<M  were  all  in  the  neighbourhood  of  the 
aolai  equator  ? — as  one  would  expect,  according  to 
Spurer's  law,  that  the  apota  at  minimum  as  they 
decrease  in  number  are  aU  in  low  latitudes  near  to 
the  solar  equator,  whereas  the  first  spots  of  a 
oomina  suDspot    maximum    break  out  in  higher 

Ht.  Maunder  said  that  all  through  1889  there 
were  dearly  traceable  two  classes  of  spots  of  some- 
what diflerant  character,  the  one  all  within  ID'  of 

the  solar  ennal^r    »r,H    tha^  " 

latitudes   < 


join  in  the  photographie 


surrey  of  th( 


Ur.  Knobel  read  a  p*V^  on  Mucktat  Pasha's 
proposed  new  alteratum  of  the  MohamiDedin 
calendar.  At  preeent  the  Mohammedan  year, 
which  is  founded  on  the  lunar  cycle,  is  moet  incoa- 
veoieat.  for  it  causes  the  Mohammedan  feasts  to 
shift  oil  roaud  the  year.  Mucktar  Pasha  proposes 
to  substitute,  with  theapnroTal of  theSiiltan,aeolar 

Star  which  will  be  still  more  accurate  than  the 
regorian  system  we  at  present  make  use  ol,  as  the 
rule  for  dropping  Leap  yean  will  more  accurately 
approximate  to  the  true  solar  year. 

Dr.  Spitta  read  a  paper  on  photometric  experi- 
ments with  ree^t  to  the  brightnees  of  objects  ol 
sensible  area,  in  which  he  showed  that  while  the 
angular  msgrnCude  of  the  object  remained  small 
compared  with  the  aogolar.  magnitude  of  the 
foTsa  of  the  retina  of  ibe  observer,  the  aize  of 
the  object  made  no  practical  difference  in  making 
photomenie  comparisons.  Butwilh  objects  ol  larger 

portions  of  the  retina,  and  aUowance  must  be  made ' 
tor  oonaeqnent  toss  of  light. 
Mr.  A.  Fowler  read  a  pi 


.1  I.v: 


I  paper  entitled  ' 


periods  as  whes  iba  groand  has  aarer  been  allawil 

to  dry,   or  is   receiTing   tnoirtare   by 

tion  or  capinari^.    The   study   of    m 

water    shows    that      certain     diaeUB*    us  ims 

rile  when  waters  are  high  in  the  ground,  and  nthan 

when  the  water  is  low.    The  oooditions  that  lfn| 

about  and  sccompaQv  tow  water,  bowerer.  hatsM 


tor  the  n 


t  potential  infioe 


a  heaJth.  i 


sfi 


tow  water  yean  are.  without  exception,  unhealthr. 

As  a  nile,    the  years  of  high  water  ore  uausltf 

healthy,  except,  as  often  happens,  when  hi^  watsr 

1  low  wstar,  whs 

cnhoaltbj  parioi 

D  haia  found  IW 


healthy. 

on  tha  rise   of    the 
iurariably  lollowx.     Mr.  Iiathaoi 
those  districts  which  draw 
direct  lr\nn  the  ground  are  n 


aonVed  in  somu'.  while  it  is  sioglo  in  others.    The 

ETindpal  lines  of  the  Epectruiu  of  a  Lyno  ore  due  to 
ydrogen,  and  are  very  broad  and  oebulous  ;  but 
the  K  line,  which  ia  due  to  calcium,  is  very  narrow 
in  the  apectmm  of  this  star.  Fourteen  photograplia 
of  the  spectrum  of  Vega  lisve  been  token  ;  iu  some 
ol  tbem  the  K  line  is  single,  while  in  others  it  is 
doubled  by  different  amounts.  The  only  way  ol 
explaining  this  duplication  is  that  suggested  by 
Prof.  Pickering,  namely :  that  the  star  u  double, 
and  that  the  two  components  more  in  an  orlHt, 
which  nearly  passes  through  the  sun's  place.  Mr. 
Fowler  announced  the  astounding  fact  that  in  this 
case  the  revolution  is  completed  in  a  period  ol  a 
little  over  ^1  hours,  and  that  the  joint  weight  ol 
the  components  must  be  oyer  twenty  times  that  ol 


F.  Folii  _    _     _  _ 

Latitude  of  Oreenwich  ^  ;  H.  C.  Bussell,  "  Eleo- 
trical  Control  lor  Driving  Clocks";  H.  Jaooby, 
"Correction  of  Micrometic  Measures  for  Re- 
fraction "  ;  J.  £.  Keeler.  "  The  Red  Spot  on 
Jupiter";  J.  E,  Gore,  "Orbit  of  99  Herculis  "  ; 
John  Tsbbutt,  "  Observatioos  of  S,  Carinic 
138G-gO  "  ;  Royal  Obeerratory,  Qreenwich,  "  Obser- 
vations of  Comet  a,  1890";  J.  I.  Plummar, 
"  Observations  ol  Comets  at  Orwell  Pork  Observa- 
tory, 18S9-90  "  ;  Rev.  T.  E.  Eapin,  "  On  the  Spectra 
ol  R  Coronic,  R  Scuti,  R  Aurign,  and  R  An- 
diomediD  "  ;  R.  Inwards,  "  On  a  Mechanical  Method 
dI  Describing  a  Parabolic  Curve";  O.  Uim, 
"  Photogiapb  of  the  A  line  in  the  Solar  Spectrum  "  ; 
A.  Martb,  "  Ephemeridas  of  the  Satdlitas  of 
Saturn,  1890-91  •' ;  Royal  Obaaryatoiy,  Qteenwieb. 
"Observations  ol  tha  Solar  Echpsa  of  1890, 
June  16,  17  "  ;  3,  R.  Peal,  "  On  a  Posnble  Cause 
of  Lunar  Liliration  other  than  an  Ellipsoidal  Figure, 
with  Postscript." 


pbeti 


itseUb 


them  in  which  there  ware  no 

that  he  considered  that  the  ooioing 

-—    had    already  bwun  to  diow 

ita  of  minimum  character  had 

Captain  Noble  said :  Wlien  does  Mr.  Maunder 
coneidei  that  the  absolute  minimum  was  reached  ? 
Doea  he  place  it  as  early  as  188S. 

Mr.  Maunder  :  I  should  rather  prelar  to  put  it  in 
the  middle  of  1S49. 

Mr.  Sanyard  :  I  should  like  to  ask  Mr.  Maunder 
what  he  means  by  the  axis  of  a  aunapot  group. 
Doea  be  oonsider  that  there  ia  any  line  with  reapect 
to  which  the  pirta  ol  a  suuspot  group  mora 
symatricalty  ? 

Mr.  Maunder  :  Yes.  I  think  thst  very  frequently 
Ihara  is  a  tendency  to  elongate  with  respect  to  a 
line  which  is  loughly  parallel  to  the  sotar  equator. 
In  the  case  of  the  great  spot  groups  I  have 
mentioued,  the  axis  made  an  angle  id  9'  or  10°  with 
the  solar  equator. 

Mr.  McClean  read  an  important  paper,  illnstrated 
by  photographs,  of  the  spectra  ol  tha  high  and  low 
(un,  iWitn  notes  on  the  chemical  methods  he  had 
employed  lor  photographing  the  red  end  ol  the 
spectrum.  The  photographs  passed  round  to  the 
meeting  showed  tha  striking  similarity  of  the  great 
A  and  B  groups,  each  of  which  consiats  ot  a  bundle 
of  lines  forming  the  head  of  the  group,  followed  by 
a  long  aanes  of  double  linei,  evidently  arranged 
acoordmg  to  some  harmonic  law. 

The  President,  in  thanking  Mr.  McClean, 
msntionad  the  Sir  Isaac  Kewlon  Astronomical 
Scholarahips  which  have  recently  been  founded  by 
Mr.  McClean  at  Cambridge,  and  which  are  intended 
to  promote  the  study  of  gravitational,  as  well  as 


byUr.  Il.'tJ.  Kusseli.o. ^ ^ 

with  the  13in.  refractor,  with  which  he  pi 


ROYAL  HEIEOBOLOSICAl  30CIETT. 

THE  opening  meeting  of  this  SMsion  ol  the 
ICoyal  Meteorological  Society  waa  held  on 
Wednesday  evening,  the  19th  inst.,  at  the  Institu- 
tion ol  Civil  Engineers,  when  tha  president,  Mr. 
Baldwin  Latham,  M.Inst.C.B.,  delivered  on  address 
on"TheRBlaliouof  Ground  Water  to  Disease." 
The  pages  of  history  show  that,  when  the  ground 
waters  of  our  own  or  other  countries  have  arrived 
at  a  considerable  degree  of  lownees,  as  evidenced  by 
tha  failure  of  springs  and  tha  drying  up  of  rivers, 
such  periods  have  always  been  accompanied  or 
followed  by  epidemic  disease.  In  oil  probability, 
ground  water  in  itself,  except  under  conditions 
where  it  is  liable  to  pollution,  has  no  material  eRect 
in  producing  or  spreading  disesse.  As  a  rule,  it  ii 
only  in  those  places  in  which  there  has  been  a  con- 
siderable amuunt  of  impurity  stored  in  the  soil  that 
diseases  become  manifest,  and  the  moat  common 
modea  by  which  diseases  are,  in  oil  probabihty, 
disseminated,  ore  by  means  of  the  water  supplies 
drawn  from  the  ground,  or  by  the  elimination  ol 
ground  air  into  the  habitations  of  the  peopie.  It  is 
fouud  that  the  periods  ol  low  and  high  water  mark 
those  epochs  wben  certain  organic  changes  are 
taking  place  in  the  impurities  stored  in  the  ground, 
which  ultimately  become  the  cause  and  lead  to  the 
spread  ol  disease.  Mr.  Latham  defines  "  ground 
water  "  as  nil  wpter  found  in  the  surface  soil  of  the 
earth's  crust,  except  such  as  nuy  be  in  combination 
with  the  materials  forming  tha  crust  ol  the  earth. 
It  ia  uiually  derived  from  rainfall  by  percolation, 
and  it  is  also  produced  by  condensation.  In  dry 
countries  ground  waterisprincipally  soppHedby  the 

Delta  of  the  >'ile.  The  absence  of  water  passing 
into  the  ground  for  a  long  period  naturally  leads  to 
the  lowering  of  the  free  ground-water  line,  and 
may  lead  to  the  drying  of  the  Krouiid  above  the 
water  line ;  and  it  ia  curioua  to  note,  with  reference 
to  «mall-pox,  that  the  periods  marking  the  epochs 


Ir  mor*  •abjatl  I* 

HiMrioti  inwU* 

rater  supply  is  drawn  from  rirera  sappliad  tnm 

extended  BiBss,  or  from  soiiToea  notlUbkh 

undergronud  pollution.    In  the  case  of  Cravda^ 
ooe  portion  of  the  district  (under  thr«a- fourths]  ii    i 

from  the  river  Thames.  It  is  canons  to  ruts  IU  I 
even  so  recently  as  18S-5,  the  xymotic  death  rats  k 
the  districts  supplied  with  underground  watn  «■ 
twice  as  great  as  in  that  part  ot  the  district  mf^ 
from  tha  Thames ;  and  in  this  wticnlar  jraai  41 
deaths  from  wnoll-poi  occurred  in  the  dirt~^~'  ~'* 

[idenronnd  wat 

alt  urgely  with  xmab 


affected  by  groi 

ordinarily  breaks  out  whan  there  is  tha  least  powl 
water ;  a  high  air  and  ground  tampmaton  is  ate 
necessary  for  its  development,  and,  as  a  mle^  At 

low-lying  diatriela  are  ut ""'"  '"  "" — -' — ''~ 

if  these  high  ' 


nonnbla  to  the  pndaclia 

— „_ , .urea.    Smallpox  is  alaai 

always  pieceded  I7  a  long  period  ol  dijuuss  oftk 
ground,  aa  maaiurad  by  the  abaanoe  of  parcol*<i« 
Typhoid  farar  is  moat  prevalant  alter  a  dry  pnol 
and  the  first  wetting  ot  the  Cpnnd  or  pareolslica 
Irom  any  GaDsetakeaplaca.  The  condition  as—liJ 
to  the  development  01  diphtheria  it  >i  damp  stats  d 
the  ground  "'i'-^*^  by  eitttme  senaitiTenea  to  ft- 
eolation  of  rain.  Scarlet  fever  foUowa  Uie  stsls  d 
the  dryness  ol  the  j[rouDd,  wbii^  is  sassptlal  1st  fe 
development,  and  it  occurs  iu  the  percolatioa  pwiat 
The  oonditiona  that  precede  imaU-poi  ""  " — 


may  check  its  devalopmaii 
and  it  is  most  rife  in  low- 
least  prevalant  at  the  low-water  periods,  and  moritf 
rife  at  and  near  high-water  periods.  Whoofill 
cough  follows  the  percol^on  period  "~  -■^■'-— ■»—■ — 
increasing  with  percolation  and  di " 


years— that  is,  with  a  very  much  colder 
m  a  low-water  year  there  if  •  ™~  ' 
death-rr'-   ' "-'-   -"■ 


mpai 


kte  froni  this  disease.  Hr.' Latham  bM 
tnat  tbe  general  death-rate  of  a  district  is  tamMl 
to  the  state  ot  the  ground  water,  years  ot  druo^ 
and  low  water  being  always  the  most  anhaalthy. 


aUBEETT  MICROSCOPICAL   Cim 

TKE  28Tth  ordinary  meeting  of  this  dab  wm 
heldonXovember21st  at  21),  ~ 
W.,  Dr.  W.  H.  Dallinger,  F.R.S., 

The  minutes  olthe  preceding  meeting  w«n  Mil' 
and  confirmed. 

Mr.  Karop  exhibited  a  simple  adjustable  frsM- 
to  carry  pieces  ol  blue  glaa,  fitted  to  the  OfiUf  - 
ol  on  ordinary  bullse^e  oondenaer,  so  that  it  m^  j 
be  used  in  conjunction  irilli  the  latter  il  '  ~'~* 
Although  an  old  acceasory,  having  been  in*' 
by  Mr.  Kainey  some  lortj  yean  ago,  the 


light  modifier  seemed  maulBdently  apprachtsi, 
j  udging  by  the  almost  blinding  glare  arhuh  eiUf- ; 
ton  frequently  made  use  ol.  He  thonght  this  WM 
partly  due  to  the  want  of  some  ample  paM*  < 
apparatus  to  take  glanea  of  several  shadei^  wlW 
could  be  rapidly  changed  acoording  to  tha  natanv 
the  exhibit,  and  not  take  up  much  spaM.  Ik 
gloss  he  hod  found  most  suitable  was  that  &■ 
which  blue  spectacle- lenses  were  made,  and  «UA 
could  bo  procurod  of  various  depths  ot  tint.  HiAm 

Mr.  Moriand  read  a  communication  fMa  It- 
Shrubsole,  of  Shaemees,  on  a  new  marina  dkM 
tilrepMhfta  Thameiii,  recently  disoorarad  tff  Ita 
It  was  BO  imperfectly  siliciBed  that  it  was  dom* 
by  treatment  with  even  very  dilute  add.  Tw  b  , 
the  case,  however,  with  certain  other  undotM 
diatoms,  such  as  Rhi:'mlmiii,  sp.  It  bad  !•■ 
submitted  to  Prof.  Cleve,  ot  Upsala,  who  (W 
sidered  it  a  true  diatom  from  the  arraagHnsDl  of 
the    endocbiDme,  which    was    that    ol    tha  ordK 
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iDsderattoii  Dr.  Hudson 

onuatDUat  be  founded  to  receive  it,  and  he 

ned  it  Hi'ioi  hnnip/f,  the  (reneric  title  bei 

from  a  word  in  Sopbocleal  msaiiiu); 
arful  to  behold,"  tui  the  BpeciSc  from  the 
if  the  foot. 

;oiuKlet  abo  read  a  note  on  the  aam 
na,  which  he  thought  was  ideutical  with  a 
hiia  Gffured  andduoribed  bf  the  lata  Mr, 
"  """  ?""■"'''  o'  lie  Royal  Microscopical 

ifelion  read  i  note  on  "Some   Point*  ot 
■a  iy  the  Uuman  Spermatozoon." 
1  ooone  of  some  ramarka  on  Mr,  Nel»on' 
ho  Preridant  said  that  two  points  stood  on 
n  tnTntigationa  of  this  Iiind.    One  was  th 
B  of  motion  on  the  interpretatiQu  of  atiuc 
JB,  although  of  the  highest  importance,  ha 
leen  studied  at  ali,  and  be  thought  it  ws 
of  the  attention  of  the  mathematician  and 
cian,  who  would  probably  be  able  to  funii  " 
in  their  own  ataiidpoiut  ot  mateiial  value 
roacopioal   observer.    The  other  related 
sme  caution  with  which  infarancos  drawn 
eierred    and  etained  specimens  should 
.     He  had  been  deeply  impressed  with  t 
'  of  this  caution  on  repeating  obsarTalio 
1    ptBTiona   years;    a    reiuTeatigation   had 
im  the  unrelinbilityof  much  which  had  been 
rom  such  material,  and,  although 

[Teat  value,  il  possible,  some  kind 

e  made  use  of  which  did  not  destroy  the 
>e  organism,  for  instance,  mothjl  green. 
i^n  gaTB  an  acoouut  ot  a  miccoioomoal 
itioo  of  a  certain  popular  dentilrice.    This 
in,!   tn   ~™..;„   diatoniB,  and  aome  of  the 


oted  cloMlr  resembled  those  in  the  well- 
"Cberryflald"  deoosit— viz.,  -d.mp!,iplci 

AoPHtcirfM.    Ha  also  described  aoma  ot 

itiona  on  mouutiug  media  ot  high  rofraetisa 

of  thanks  were  given  to  tlieae  gantlenu 
respective  camniunications,  aua  the  pn: 
tenninatail.  The  next  meeting  will  be  hel 
y,  December  19th. 


n   AND    SCIENTIFIC    NOTES. 


iBt  Tree  In  the  World.— The  Urgest 
Jie  world  has  been  diacovered  in  Fresno 
beating  by  all  odds  tha  wonder  of  C'ulaveraa. 
loomis,  an  old  mountaineer,  with  a  party, 
ling  bears  in  tha  Sierras  east  of  Center- 
1  wounded  a  big  fellow  in  the  most  rugged 
Df  the  range.  In  pursuing  him  they  were 
I  use  aies  aud  knives  through  the  under 
id  they  uneipeetedly  came  upon  the  kin| 
ireats.  In  spanning  it  a  rope  H3ft,  ^in 
I  required,  and  its  diameter  was  found  b 
The  great    trea  was   christened   "Lo 


y,  and  Clevoland  Hail  way,  Mr.  J,  S.  Porter, 
advooatea  painting  with  aspholtum  all 
rfaoes  in  contact  with  the  water— vii!.,  the 

the  shell  and  the  outside  of  the  hre-boi 
B  Hues.  Hs  claims,  judging  by  the  appoar- 
be  pit,  that  more  acalo  becomes  detached 
le  au  engine  is  washed  out  than  when  the 

allowed  to  attach    itself   ijirectly  to  the 

surfaces.     The   removal  of  "        '      ' 

bo   greatly   facihlated,   aa  t 
J  a  few  taps  of  a  hammer  on  the  end  of 


1. 

rle  Ka.Uway.—'Piie  SiirnadGa^rtlta^n 
now  in  operation  360  miles  of  electnc  raU' 
:be  United  States,  which  ia  tice  miles  mora 
toDerated  hy  cable,  as  shown  by  therecent 
ulletin.  No.  11,  which  covers  street  railroad 
stion — a  new  fleld  in  national  statistics— 
is  forward  information  which  can  but  be  a 
o  those  who  have  not  been  conversant  with 
resa  of  the  electric  motor  iu  street  railroad 
Vith  reference  to  the  mileage  of  city  rail- 

_. , lo..  --5,gija 

iHB,  wiuLju  IS  au  increase 

.  Ten  years  ago  the  total  mileage  wa£ 
id  it  hiu  nearly  doubled  sinca  that  time. 
B  miles  are  operated  b;  Eteam  on  elevated 
s,  aod2'21  miles  by  steam  on  surf  ace  roads, 
ihia  haa  the  largest  mileage.  283 ;  Boston 
0;  then  follow  Chicago  with  1S4,  Sew 
Ji  177,  aud  Srooklyn  with  ttll.  Chicago 
mieit  length  of  double  track,  176  miles ; 
k  next,  IGI  miles.  The  total  number  ol 
Iroade  in  independent  operation  at  the  fint 


SCIENTIFIC    HEWS. 

THE  number  of  known  phinetoi'ii  now  amounts 
to  300,  that  observed  by  I)t.  I'alisa  ot 
Out.  G  being  the  latest,  though  it  was  really  dia- 
covered  by  31.  Churlois  on  Oct.  3.  The  rate  of 
discovery  of  these  amall  planets  seems  to  be  about 
one  hundred  in  ten  yeara — ^tbat  ia, 
times,  for  No.  1  Ceres  was  discovered  by  Piazzi 
of  Palermo  ao  long  ago  as  Jan.  I,  1301. 

Prof.  Ricco,  ot  the  Koyal  Obaervalory,  Palermo, 
haa  been  appoinled  director  of  the  new  observa- 
tory at  Catania,  which  ia  to  be  apedally  devoted 
to  the  work  of  aatronomical  pbyaics,  celeatial 
photography,  and  seismology.  The  usua' 
logical  records  will  also  be  kept. 

HeiT  O.  Stumpe,  ot  Bonn,  contributes  to  the 
,■(»(.  .ViicA.  a  determinatioii  of  the  direr'--  ' 
the  solar  motion,  made  from  the  proper 
of  l,OLil  stara  in  four  groups.  The  different 
values  thus  obtained  show  that  the  apex  of  the 
sun's  way  is  either  in  Lyra,  or  qi 
Cyguus. 

Appendii  If.  of  the  WHshington  Obaerx-ations 
lEtaioa  an  account  of  Prof.  Aanph  MaU' 
1  r^atum  during  1373-89.  From  a  ae 
obaervations  of  the  white  spot  on  the  eqiia 
calculates  the  rotation  period  as  IDh.  Ilm.  S3*8s., 
nore  or  less  2 '30a.,  menntimp.  which  agrees  with 
]is  result  obtained  in  1S7A,  but  differs  from  SIi 
W.  Henchel'e  estimation  by  some  minutes,  and 
very  materially  from  Schruter'a,  whose  highest 
figures  were  as  much  as  Vih. 

Although  Pingre's  notes  of  his  expedition  ti 
odriguez  to  obeerve  the  tranait  of  Yenua  o 

61   have  been   published  in  the  Flitl.  T.vik., 

far  as  aatroDomiual  details  are  concerned,  his 
personal  narrative  with  topographical  and  natural- 

anotea  has  never  been  pubUshed.     Cspt. 
1  Oliver  has,  however,  by  the  courleay  ol 
Bouquet  de  la  Grya,  obtained  an  exact  tran- 
Bcript  of  Pingrc'a  manuacript,  and  will  publish  a 
translation  shortly. 

Circular  No.  28  of  the  Wolsingham  Obser- 
vatory (Eev.  T.  E.  Ejpin)   reads  as  follows;— 
■■Es..l)irm.    7lOi,    U.JI.    +   63°    2flHl ;   R.A. 
lb.    37m.   esec. ;    Dacl.    +   53'  49'  (1890) ;    or 
Nov.  15  was  only  9th  mag.     It  was  observed  in 
"  e  spring  BB  7'6 — 30.     The  atar  is  very  red, 
ith  a  magDiGceat  III.  type  spectrum." 
News   from    Cupe   Town    contains    an   item 
iting  that  Mr.    L,    A.    Eddie,   F.R.A.S.,  ot 
Grahamstown,  observed  a  comet  on  the  27th  of 
October  from  7.4.)  p.m.   until  8.32  p.m.,   when 
the  last  trace  faded  in  the  S.E. 

The  death  ia  announced,  in  Ajoarican  papers, 

ot  Dr.  Henry  Jacob  Bigelow,  probably  the  most 

distinguished  surgeon  in   the  United  mates,  at 

the  age  of  seventy-two.     Dr.   Bigelow  invented 

litholapaxy,   a  method  of  dealing  with  stone  in 

the  bladder  which  revolutionised  that  branch  of 

surgery.      From    1319   to    1833  he  Occupied  the 

Chwr  of  Surgery  at  Harvard,    and   on   Nov.   t 

the    Faculty   of    Medicine    of    that   university 

recorded   ita   appreciation   of   his  services,  and 

lid  a  warm  tribute  to  hia  character  and  talents. 

At  a  meeting  of  the  Court  of  Victoria  Uni- 

iraity,  Manchester,  a  "burning  question"  was 

icided  by  IS  votea  to  M,  the  mriority  being 

^nat  the  proposal  to  grant  theological  degrees. 

When   the  university  waa  foundeil,  theological 

teaching  and  theological  degrees  were  expreisly 

excluded  from  ita  operations  by  the  unanimous 

consent  of  the  chief  actors  in  the  formation. 

It  i»  probable    that  Mancheater  will  have  a 

emalorinm    next   year.      The   plans   tor  tho 

building  have  been  prepared,  and  the  movement 

la  ripe  for  aettleinent. 

In  at.  Louis,  Mo,,  tbe  names  ot  the  streets  are 

intod  on  tho  glass  globes  surrounding  the  am 

lights,  and  tbe  sbndons  are  tbiia  thrown  on  tho 

adjoining  walls  and  pavements,  ao  that  the  names 

ji  be  easily  read. 

In  New  York  the  "infectious"  wards  ot  the 
City  Hospital  are  placed  in  telephoni,;  communi- 
cation with  the  visitors'  reception -room  a,  so  that 
frienda  can  convHrse  with  the  patients  without 

The  French  Minister  ot  Commerce  has  created 
,  the  Conservatoire  des  Arts,  (cc,  a  chair 
of  industrial  electricity,  and  the  president,  on 
the  recommendation  of  the  Paris  AcadcmJe  d«s 
ScienCBH,  his  nomiiuted  M.  Itlircel  Deprez  as 
prolamet. 


Electrii:  traction  is  to  be  trieil  on  the  tramway 
from  Uibriilge-roudatalion  to  Ken.  Tbe  Linetf 
lystera  will  be  used. 

The  City  and  Southwark  underirround  railway 
was  opened  to  the  public  on  Wednesday,  the 
26th.  Much  intereat  attaches  to  its  successful 
working-,  apart  altogether  from  its  tiuancial 
results. 

Prof.  F.  W.  Putnam,  in  a  note  ta  the  Boston 
Society  of  Natural  History,  gives  fresh  evidence 
leading  to  the  belief  that  in  America  man  waa  a 
contemporary  of  tha  mtistodon  and  mammoth.  A 
portion  of  a  shell  with  a  rude  tigure  of  a 
mammoth  scratched  upon  it  has  been  found  under 
a  peat-bed  in  DaLiware  in  the  company  of 
human  and  aninul  bones,   cliarcoal,  and  atone 

Mr,  W.  L.  Calderwood  has  been  appointed 
Director  of  tbe  Laboratory  of  Itlariue  Zoology  at 
Portsmouth. 

Prof.  Elwin,  F.R.S.,  succeeds  Prof.  Stuart  in 
the  chair  of  Mechanism  and  Applied  ^tlathematics 
at  Cambridge. 

Tha  car  stove  has  almost  disappeared  from 
railway  carriages  in  New  York  State,  and  will  be 
discarded  in  Canada,  and  the  Now  England 
States.  Trains  will  in  future  be  heated  by  steam 
from  the  boiler  of  the  locomotives. 

Amongst  the  materials  useil  far  making  armour 
plates,  none  seems  to  have  given  better  res ulta 
than  thoae  known  aa  "nickel"  pUtes  ;  but  the 
vy  believes  in  "hastening 
^  ^  to  try  two  ot  the  nickol 
plates  before  giving  eitenaivo  orders.  Large 
quantities  of  nickel  con  be  procured  at  low  pri<:as 
iw,  and  it  aeema  to  exercise  a  toughening  effect 

1  the  iron. 

The  Royal  Microscopical  Society  will  hold 
their  next  Conversiiziono at  20,  Hinover- square, 
Monday,  December  the  lat,  at  8  p.m. 


d  the  EUi  system. 
k  pegs,  varying  fr 
a.  deep,  aud  laid  < 


with  sand,  watered,  and  repeatedly  rammed, 
til  au  even  and  solid  surface  is  produced.  It  is 
imed  that  it  ia  leas  expensive,  more  durable, 
nei  to  remove  for  the  purpose  of  laying  pipes,  as 
<re  is  no  bud  of  concrete,  and  that  it  is  not  so 
ipery  as  the  blocks. 

3wi»o  to  (he  incresaed  duty  of  40  per  cant. 

imposed  on  English  coal  imported  into  the  Black 

'^    L,  all  English  vessels,   except  those  bringing  a 

leral  cargo,  now  arriving  at  Odessa,    come  in 

ter  ballast  instead  ol  brmging  coal.    The  con  - 

_uenc«  of  tbis  new  impost  will  probably  be  that 

during  the  wiuter  Odessa  will  have  a  ooal  famine 

similar  to  that  which  atllicted  that  city  in  1337. 

The  Hussiau  coal  brought  from  the  Azoff  and  tha 

"       tz  buia  is  lying  in  huge  heaps  near  the  quays. 

0  one  will  purchase  it.     It  is  of  a  brown  shaly 

ance,  and  ita  heating  and  combustible  qualities 

are  equal  to  about  10  per  cant,  of  those  ot  British 


they  were  the  sasie  thing.  Mr.  F.  J.  R.  Can^ 
has  given  the  fijUoiving  clear  distinctive  explana- 
tion, which  will  bo  of  u«!  to  many  :-■' In  the 
earlier  or  Siemens-Martin  process,  malleable  iron, 
wrought  scrap,  or  scrap  steel  ia  melted  in  a  bath  of 

f'  ;-iron.  ttoia  which  the  impurities  are  ehminated 
sly  by  tbe  action  of  tbe  ttime  and  the  addition 
I  Spiegel  or  torro- manganese.  Wrought  metal  or 
■np  is  ao  easeutial  elemout  of  the  process,  an  1  no 
..~e  is  used.  In  the  Siemens  piooeM,  on  tbe  other 
hand,  a  much  larger  relative  quantity  of  pig-iron 
ployeil,  end  although  scrap  is  also  generally 
worked  up,  the  process  eau  very  well  do  without 
igain,  tbe  impuritiBB  are  driven  out  from 
by  the  addition  to  the  bath  of  a  properly 
selected  iron  ore,  which  becomes  reduced  while  ita 
oxygen  carries  away  tbe  carbon,  and  assists  iu  ihe 
formationof  asilidousslag.  Both  procassea  re  1 1  u 
Uushet's  addition  ot  ferro- manganese  at  the  e  i ' 
immon  need  for  steel- making  processes.  It  wi! 
require  very  little  further  eipliuiation  to  show  that 

"     -^^ process  lends  ilaelf  more  readily  than 

Martin  to  the  production  of  large 
quantities  of  a  liigh'class  loatetial  of  uaitorm 
nature,  as  pig-iron  and  iron  ora  of  the  necessary 
quality  are  always  available  in  auy  required 
imouuts,  whereas  wrougbt-irou  scrap  aud  ecrap 
iteel  are  very  dlAicult  to  prooure  iu  quaatit;  and 
of  the  required  quality." 
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LETTERS  TO  TEE  EDITOB. 


Mdnbtohankdntta  wUh  thla  littla  piEtun  al-Ui, 


BBanmzHa  at  thb  wkonq  xbd- 

TEB  BOT&TIOS-FBAIOD  OF  TBSTTS 
—  THS  TIDES  AT  TSB  SOOIBT7 
ISLAHD8—  DIAHBIBK  O?  KASS— 
ICASIHa  DBN8B  OL&SS-TBI^SOOPB 
POB  BOX  SBXTAirr— I.XTSAB  BVOV 

sonHTAnra  _  tbe  watoh  ab 

COKFAS8— OOXETAAir  ORBITS. 


19  Xiinh  AstioDomer-Rof  ^ 


In  laplT  to  queiy  T2)1G  (p-  2£T],  I  am  igmorant  \ 
iietber  the  piocaM  of  oHBpn«ion  relemd  to  bf  I 

A.  S.  L."  hu  e«r  beoi  «dopted  by  gUMnukera  i  f3i827.T— Aa  Oen  liai  b««  aoaa 
.r  DDt.  Tbey  han  aU  aoila  of  trade  •ecnta, !  —^  ^i-i....  utd*  on  O*  (obiMt  of  ol 
Woody  giurded  onn   from  Uie   pun  amateiu.   lanntt  me  b)  MDd  too  tanefa  Aatd  oftdMoopv- 

Tlwro  «  a »«cy  dm»*  flint  ri»« in  the  n»rket  ■■  It   ^o^ i,oilt  loi me *t ■  kMalotHit '—;-*'■ 

it:  bat  I  know  nothing  oTtho  jwooewol  ■*- — ""-      .  .    -f  ..      .... 


cfthlajear. 


W.  S.  P."  Cqn"^  72944,  p.  2-58)  cunot  hare  a 
tdmcope  fitted  to  hi*  boi-eeitant  wiUi  any  adTuit- 
■n.  f  han  one  myieli,  with  a  nght-hola  only, 
eu^Mbedeecribea:  one  ot  tluiee  made  by  Elliott 
axpre^y  for  the  <adet*  at  the  Bojai  Militair 
Aeadaar  at  Woolwidl.  Itie  k>  good  aonethat  I 
thoo^t  I  dunild  lilcB  a  tdesoope  fitted  to  it,  and 
bwkit to KUiott'i tcf  that pofpoae ;  b 
rutthefield 

Hay  I  laoie  Mr.  Peal   (letter   SISOS,  p.  268; 
that   the  fact  that   giaTitation   on   the  moon  la 

only  Jth  rf  temebrial  grarity  by  no  me 

-Ardalion '    ''■■''- '  ■" 


But  he  muat  know  that  ii 


131K2*.]-I*  I"*'*'  SI**'''  P-   '20,  I       ^ 
hMM  that  n  coona  of  lectures  then  about 
deliTaredlnB 

geeted  local  aationomical  aociety 
<mMm.  Ai  far  Bi  tbe  enthnnaBn  ia  oonceniiid,  my 
TatJeimitory  hope  baa,  if  I  may  judgs  from  local 
BXnmpar  eorreKiondeDta,  been  eatirely  fnlflUad ; 
bat  I  onlem  that  Sir  Ii.  BaU  leenu  to  bsve 
unbned  eome  ot  hie  liitenen  with  a  zeal  which 
not  according  to  knowledge.  For  more 
han  DIM  gentlemaD  writea  to  the  Bclfatl  .Vnrn 
Z'ffrr  propocing  to  raiia  fundi  to  bay  tale- 
•oopea :  One  ol  theee  correepondenta  uiodeetly 
■oggesti  that  Sir  Howard   Unibb  might   lupplj 

CDimcil  gire  a  aite  for  an  obeerratory.  Another 
one  propoeBe  that  the  initial  equipment  of  the 
totoAf  ■nonld  be  "  one  good  telescope  at  £200,  and 
ktawMnalkroneaatf'^  to£:)Oeach."  If  thiibe 
not "  putting  the  cart  before  the  hone,"  I  a 
loei  to  know  to  what  that  exprnsion  is  applic 

"Tvbyitui"  (letter  31T»tJ.  p.  248)  mvil 
opinioD  aa  to  the  alleged  det^mination  ot  the  period 
o(  rotatjon  of  Venni  by  Schiaparelli,  and  of  ita 
"  confirmation  "  by  Perrotin.  W«ll,  it  ii  aoon 
giTen :  I  have  not  the  very  iltghtest  faith  iu  the 
Talidity  of  tbe  oonclunona  oeriTan  from  the  oljeer' 
vationa  made  at  Uilan  and  Nice  reepectiTely. 
Brery  practical  obeerrer  t>  aware  of  two  facte  in 
eonoection  with  the  planet  referred  to :  the  fint 
beiny  the  extraordinary  difficulty  ot  detecting  and 
holdmganr  martiog  whatereron  her  surface:  and 
the  not,  Uutt  inch  difficulty  actoally  tncreasea  with 
the  aperture  ot  the  talcacopa  employed  ;  io  that  it 
thara  were  any  atable  markingi  on  Venua  akin  to 
thOM  on  Mars  Tiaible  in  a  imall  or  moderate  tele- 
■oope,  they  woaM  almost  certainly  disappear  in  a 
larger  one.  But,  really,  it  it  an  idle  loleciim  to 
talk  about  FerrotiD  ''confirming"  Schiaparelli'a 
obaarratiDna  (or  rather  dodactioua  from  them),  for 
thp  HQaneie  aatronomer  malieg  tbe  perioda  ot  rata- 
tion  and  revolulion  identical,  while  the  obserrer  a' 
Nine  laya  that  "  The  lime  of  rotatiun  of  the  planet 
doea  not  dlller  from  ita  sidereal  period  more  than 
30daya"l  Nice  kind  of  corroboration,  certainly. 
For  myaelf,  I  think  that  De  Vico's  period  of 
23h.  21m  23'93b.  is  aa  likely  to  bo  correct  aa  any, 
albeit  I  am  conatraiued  to  admit  that  "  that  ian't 
saying  much." 

I  can  only  say,  in  reply  to  query  T28R.3.  ou  p.  2S6, 
that  I  do  not  know.  I  pr^ume  that  there  is  soma 
HTifitJfir  warrant  fo  ' 
traveller  whom  "  I.h 
cock-and-bull  atories 
perfect  good  faith. 


mebkal  progreesian  as  the  height  above 

incTsasea   in  arithmetrical  progretsion,  auu  •■«>«. 

thirt,  li^t  as  his  "  snow  "  indalitafalyi^ald  beat 

„ ood's  surface  most  he  &r  no 

BO  trivial  aa  ha  would  aak  ns  to  beUave. 

Even  BMumiDg  it  to  be  there  converted  into  "nnd" 
ice,  there  ia  alimit  to  the  cohesion  of  that.    I  do 
not  know  whether  Mr,  Peal  knows  London  Well,  or 
has  ever  seen  Uie  Qoean  Anne's  Manaiona  between 
Victoria-street  and  Krdcue  Walk ;  but,  if  so,  he      --^-z 
must  have  witnesnd  what  I  take  to  be  something    ^'^1^] 
approaching  tbe  limit  ot  safe  compressibility  of  an    '*"■■'"- 
ordiiiary  bncfc,  which  Is  usually  regarded --- **"'" 
rigid  material,  and  one  far  from  br-"*  ' 
fiux.    How  long  would  a  toll-sizei 

jelly  ?    Mr.  Psal'a  argnmsnt  from  certain  appear' 
ancoa  on  Hara  appean  to  me,   if   I  may  say  ao 

without  offenoe,  to  be  the  veriest  p<(i(u)  /Ji-iiici/iii. 
"  A    T.  A."  r.  amply  reiterating  in  letter  31812 
-TseU  said  on  p.  IGGin  letter31705. 
the  meridian  bf  the  aid    ' 


g  subject  to 
1  model  of  the 


to  dotenn .._. 

a  watch  laid  h 


itally  is  predsel; 
the  same  aa  thoogb  wa  were  to  try  to  get  the  time 
in,  say,  latitude  45'  from  a  horizontal  anndial 
divided  into  equal  apacea  at  16°  each  tor  houn, 
Take  two  of  your  oorreapondent'a  own  ezamplea:  , 
OnDeoember  ll,inthisyear,  the  sun' «  declination 
■    '  '""     ■"--   afipartnt\ 

14',  be  waa  at  2h.  47m.  52s.  p.m.  apparent  solai 
e,  m  latitude  30°  X.,  actually  on  the  prime 
vertical,  due  west,  or  had  an  azimuth  ot  'Xf.  Now 
tant  tbe  hour-hand  of  a  watch  was  on  Un- 
ite from  12,  and  halt  the  interval  between 
this  and  12  o'clock  is  7  minutes— i.e.,  ,^ths  of  W, 
The  sun,  though,  woa  not  42',  but  90'  from 
idian  at  mittnurtd  on  tht  harizon,  to  that 
ig  the  directions  aa  given  by  Truth  anil 
reproduced  in  tbne  oolumna,  we  should  get  onr 
meridian  48'  wrong  by  a  watch  lying  flat  on  ite 
back  i  or,  in  other  worda,  our  imaginary  south 
point  would  be  reaJly  the  south  west ! 

I  would  refer  "  J.  G."  (qoeiT  7-2978,  p.  279)  to 
pp.  69and71otVol.LI.  otlheEsoLl3HMsclt*lIIe- 
A  Fallow  of  the  BoTml  Aabronomloal  Society. 

BTTSNHAW   648. 

[31H-2.>.]— Is  answer  to  Mr.  Gaudiberfs  letter  in 
o-day'a  ijBua  (let.  ;31S04)  I  am  unaware  of  anv 
,pecific  request  for  measures  ot  tbia  object,  havini; 
Lpparently  overlooked  the  letter.     '  "  ~     " 


kdfrey's  sketch,  and  deao^ition  in  VoL  XXX.  ef  ft* 
btoLiiB  HEcaxKic ;  but  mjroot,  initeBdotbni 
asked,  is  curved  like  that  of  a  nUhrqr  cn^ 
vhich.md»Bd,  the  wfaola  house  ferymudiTwsMifc 
Theraol(pt  matcJt-bowdiDg,  oovoed  wittMM 
pointed)  sUdeaol!  eomplatsly  m  the  diieotao«dtt> 
uiow,  the  teleaoop*  ^riien  moI  is  on  bsog  ■* 
T^earty  horiumtal  poatiao.  The  honte  is  most  «■• 
Lble,  whether  open  or  dmt,  mA  the  tm<|» 
ie in thavrmdiest weather.  Ihimiabm 
Idea  for  protectioD,  it  nuuesuaiy,  faws  ** 
IrBught  and  the  "  vulgar  gaze,"  when  obMniif 
i,eartheienith;bnt  I  scaioely  evei  nqiuirelhsj. 
The  house  Is  abont  lOtL  square,  andlodgean^Sj^ 
iJalver,  with  abundance  of  mat^ci.  CoitAsrt 
£12,       ■  -       -    .        .  ..i-_ 


fectly  safe  ia 


d  what  Mr.  Tom  Moore 
1  he  alleges,  on  { 
1  astronomy  Bives 
er  of  Mart;  becaL__,  _ 
<  elaborate  talile  of  the 
1  Vol.  I.  ot  Ghambers'a 
oy,"    published    at    the 


„„„ _,  ea^temoraHa 

thoroughly  nleaaed  and   ratiided  wiA  1. 

jcept  that  the  bright  peris   of 

ittan  covered  with  moistn—  '-  " 

.rill  lid  me  of  this  nuiaam 

ingjor  hours  every  week 
Will  some  eorre^ioiident  kindly  give 

Veptune's  (OsitioD,  in  respect  to  amal 

Id>l>,  P.BAft 


atfe 


Uanelly. 

A    BBiaHT    KBTBOK. 

(31828.]— Tkb  meteor  seen  by  Mr.  A.  E.  BpW 
at  London,  on  the  16th  inst.,  was  also  sesn  M» 
DuUin.  It  started  juit  below  the  bri^Mc 
BetelgensB,  in  Orion,  and  moved  do  am™ 
towards  the  E.  or  S.E.  horiion ;  bat,  owisf  ■ 
fog,  I  could  not  well  trace  its  oonraa  anaa  Sj 
itan.  The  end  was  like  a  rocket ;  Int  I  aita* 
notioe  any  bine  colouf.  The  aly  hme  was  *ss, 
eic^  near  the  horizon,  whmw  fog  intertewni 


DuUin,Nov.  21. 


-W.  B.  B.  SoHk. 


fact,  I  examined  the  star  some  three  years  ago  whi 
tbe  air  waa  unfit  tor  measarea,  and  since  than  ba 
not  again  referred  to  it.  I  will,  however,  place 
on  my  working  list  when  a  favourable  on>octuni 

With  regard  to  71  Tauri,  a  star  which  haa  fro 
time  to  time  been  reported   as  double,  a  commor 
recently  received  troi    "      i"-  — 'i-—   — 


SXTBBIAaBS    FOB    BTUDXIVTr 
KICBOS0OPB8. 

l31829.)— "MiOBOBOOPwr"  (31722)  mppaMsM 
'I    iDOwreoogDisatheinferiori^tdmyqrinltoauM 
'•'   tube  tor  a  subataae  ctmdssisef  ■    Allow  las  to  •■■ 
-  '  that  he  ia  quite  ^■«»^— ,  tor  I  ant  nnre  thw  ew 
"  '  convinced  of  its  ne^  utiBty.    I  bioodittt^M 
"  a  cheap  form  of  condenser  to  meet  the  wna* 
stadents."  ("E.M."  VoL  XLL  No.  10421. 
The    microsoope   to    whioh    it    waa    fltteo.  o* 
'   '■       '— ]  objectiveB,  and  two  fl^    , 

vaiaas 
■aSvfft 


£3  12s.,  indnduig  i 
aod  subetage   was  i 


t  .iml 
(query  '.lH'fJ)  means  wh( 
that  every  new  work  o 
milei  linear  "  aa  tbediame 
my  querist  will  consult  t^ 
Solar  System  appended  I 
"  Handbook    of    Aatrono 

Clarendon  Press  in  IWt9,  be  will  find  such  diametai 
given  (p.  6.)2i  aa  4,99M  miles.  I  cannot  now  afford 
the  time  needed  for  a  bunt  for  measures  of  the 

tlaoet'a  diameter  made  during  the  opposition  of 
387,  but  one  set  ot  Mr.  Ellery's,  eiecuted  on 
Sept.  Cth  of  that  year,  gate  him  2r>'»0il'  as  the 
'  <  uatorial  diameter  of  thn  planet.  I  would  remind 
Mr.  Moore  that  Lo  Verrier,  in  bis  tables  of  Mara, 
adopts  .^'.i.^'aa  its  equitcrial  semidiaTnetfr,  and  this 
wonid  irivfl  a  linear  e<iuatotia]  dismetef  exceeding 


S'ABBEST'S   COUBT. 

[3i8'26.]— This  comet  has  been  oberavedhi 

■  arr-OoNov," 


R.A. 


21h.  13m'.   208. 

21h.  17m.  20a.  -  Tf  'IS: 

The  comet  ia  lar^e  and  rather  faint,  but,  ve 
strangely,  much  brighter  than  aX  P-P- about  ti 
montha  ago.  Its  oomputed  brightness  at  that  tie 
was  more  than  twice  as  much  as  at  present,  but  un 
recently  waa  not  visible  in  tbe  lOin-  refractc 
I  have  swept  very  carefully  tor  it  several  tim 
during  the  past  summer,  but  it  could  not  be  seen. 
William  B.  Brooks. 

Smith  Observatory,  Geneva,  N.Y.,  Nov.  8. 


ezpooKve 

i.D"  ^luuDii-^  which  we  were  told  cc_  _ -^  . 
in  a   cose,  without  lensea.     Speaking  for  bT™   : 
alone,  it  I  had  to  cbooae  betweasi  two_^of  Wj 
microscopes,  aimilar  to  one  anoUisr  in  a" 
with  this  exception 


a  allMj^ 

idel^UHM 

0.11.0.,  wWle  the  aft* 

bad  my  spiral  focuinnc  without  oentring  gMr>I 

would  ohoose  the  spiral  locnssing  one.    In«mH 

—'--'--«,  if  tbe  m^ex  csmf nUy  «■•■■ 

In   the   first  inatanoe,  ta*  *V* 

to  the  varying  centres  of  dlAn* 


_„  -jbstsga, 

the  outer  tube  '" 
displacement  do 
objectives  is  not  of    great 
especially    so   whan    — ■ 


ecuuij     <»    -1.="    T.-    oonady   the   Ual  << 
idenser  used  with  atudcsita*  miaroaoope^   1* 


the  apes  ol 

. sntred  to  the  oWso 

s  pass  throngh  it  axiallj.     In  Fw.  > 
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;  i 


;^i    6 


ad  th«  front  lena.  In  this  cue  tha  lamp 
to  be  placed  to  the  left  hand  of  the  uu. 
■e  will  be  some  obliquity  in  the  ooae ;  bul 
case  not  met  with  in  practioa.  Fig.  ; 
example  of  what  realtj'  takea  pUcs :  thi 
u  is  behiod  the  bock  combination,  anc 
ittle  distance  from  it.  The  remit  is  that 
I  paam  eccentncally  through  the  lena,  and 
Incomes  more  nearly  a  rigAl  cone  than  in 
[  have  tried  the  eiperimeat  critically  with 
hromatic   objective,    — '    '   ™ ' 


[estOiet 


■enaitire  ita  P.  aDgulatom,  I 
cenitj'  for  a  mechuucalcea- 
le  eipeiue  of  mechauicBl  tooiuaing , 
wuBQ  cii'nit'ins  is  of  pacarooimt  import- 
a  elightly  better  class  ol  initnuneDt*  an 
9ut  I  exhibited  at  the  R.M.S.,  Oct.  1S89, 
adopted— viz.,  two  lugi  are  fitted  tc  the 
tube,  and  two  straps  are  filed  baiow 

:<  slide  nooothlj  in  the  straps,  and  thej 
nmed  in  any  poaittoa  by  a  Bcrew.    This  u- 

ineipeaaJTe.  I  sea  no  ressoa  why  i 
microscope,  with  a  Campbell  Sue  adjust- 
1c  work  coaree  adjtutmaDt,  sliding  stage 
subeCage  nich  aa  the  above,  plana  and 
■irrors,  and  a  bent  claw  toot,  should  not 
or  £5, 

this  I  am  certain — viz.,  that  no  stadont'i 
e  should  exceed  that  figure,  and  I  much 
t  ooe  student  in  ten  has  a  microaoope  at 

as  that.  I  quite  agras  with  "Mion}- 
that  ualeaa  EagUsh  opticians  put  their 
□remost  thej  wUl  be  out  of  the  running, 

with  iward    to   students'   microacopea. 

be  no  doubt  that  the  Oermuis  are  pro- 
EHllent  work  in  this  direction  at  a  reaaon- 
.  It  is  in  design  that  they  err. 
gard  to  students'  microscopes,  I  have  for 
a  a  good  deal  of  attention  to  them. 
the  first  English  "  Hartnack "  on  a  claw 
id   with^a  rackwork  coarse  adjuatment, 

to  my  order  in  April  1ST7,  and  subse- 
3  1ST3  I  had  a  rectangular  mechanical 
nd  rackvork  focussing  aubetage  added  ~  ~ 
ibetoge  wa«  transteired  in  1333  to  anoth 
ether  better  class  of  microscope,  which  I 
or  a  figure  of  which  see  K.U.S.  Journal 

It  was  also  figured  (incorrectly,  however) 
i:.ll."  in  193J,  Vol.  XXXVm.  No,  982. 
oductioa  of  the  spiral  focussing  was  not  the 
t  mere  passing  toought,  but  was  the  oat- 
oDg  practical  experience  on  that  special 

for  a  moment  doubts  tliat  rectangular 
ad  rackwork  focussing  aia  tar  preferable  ; 
g  as  30e.  are  charged  for  ttaa  centring, 
)r  the  focussing  movement,  they  are  quite 
rt  for  the  student's  microscope, 
riting  the  alx)7e  I  have  read  with  much 

Microscopist's  "  further  remarks  OD  the 
1301).  I  think  his  idea  an  eicellBut  one  1 
no  better  "centre  of  action"  could  be 
an  tie  able  secretary  of  the  Q.M.C, 
'.  Karop.  He  is  not  only  a  first-rate 
st,  but  also  a  worker  in  metal,  who.  It  I 
ichjmistaken,  has  himself  made  a  mioro- 


any  oua  particnlai  opiiolan  (which  might  lavonr  of 
favouritism),  but  be  oonununioatad  to  the  Q^C., 
where  it  would  appear  in  their  Trattaetioiia. 

Any  optician  would  b«  free  to  take  it  up,  and 
the  oaa  that  produced  the  moat  aanscientioiuJy~ 
made  instrument  at  a  fair  price  would  eventuaUy 
carry  the  day.  I  advisedly  aay  "  tair  price,"  because 
T  do  not  beUeve  in  low-pricad-oat-thrDat-eompeti- 
tion  ahoddr. 

The  committee's  recommandationa  shoold  be 
abaolately  limitsd  to  "studenta'  microacopea,"  in 
the  atrict  BcwptaDca  of  that  word,  whiiih,  aa  I 
understand  it,  unpoaea  a  £5  limit. 

Xdwaid  K.  Nelaon. 

F.8.— There  is  nothing  like  "stiikiag  white  (he 
iron  is  hot."  Might  I  therefore  snggutthatMr. 
Karop  shouJd  form  a  committee  for  the  purpose  of 
designing  a  student's  microscope  f  I  would  propose 
that  the  committee's  report  be  published  in  the 
EirauBH  HsoHuno.  and  that  the  microscope  de- 
■igned  raoeiTB  the  name  of  the  "  Bhoush  Ueoh&vic 
'  i."  B.  M.  N. 


The  seotioas  should  be  removed  from  the  kwf«'bv  a 
esBMl-halrlaiuhandtraaBteiTed  to  warm  distilled 
water  In  a  M^ule,  dianging  two  or  thiM  times 
until  all  tlM  gum  Is  removed.    Stain  as  deored,  and 

Sut  Id  e^nal  parts  mathylatod  spirit  and  water  tor  a 
>w  mlnntea,  and  them  h&to  the  atrongest  and  beat 
mathylatad  s^rit  obtainable,  ontil  thoroughly  de- 
hjdniM.  Now  lift  out  the  section  on  the  cmtr- 
glatt,  drain  of[  the  anrplus  alcohol,  and  let  tall  a 
ixof  01  two  «1  dl  of  dovea  at  the  edge  ol  the  sec- 
tlcm,  so  that  it  ram  nndenuath  and  drivea  out  the 
remaining  alcohoL  whtoh  evaporatea.  The  section 
should  now  be  qiute  dear  and  tg-aoaparent;  if  any 
mUkinea  remalua,  it  ahowa  the  section  to  be  imper- 
fMtlT  dehydrated,  and  it  this  does  not  dlaappear  on 
gsnt^  warming,  the  necimen  is  nselsM.  Remove 
aa  nincA  of  tha  dove  oil  as  poaaible  br^rBningth* 
oorai  and  going  loond  the  leataon  with  aoip*  of 
fllt«r-puer,  atddiog  the  asction  itaalt.  Drop  on  a 
little  Mlsun  aolutitm  and  toni  over  on  to  a  daan 
slip,  which  has  also  a  apot  of  balsam  in  tiie  oentra, 
and  very  gently  preaa  the  cover  on  the  slip  to  ex- 
prna  the  vnrplua  mountant,  lliis  aorplna  mnst  not 
bs  removed,  as  the  balsain  shrinki  aa  it  )uud«Da, 
and  il  thai*  it  do  exceas  air-babbles  form  under  the 

For  sections  in  paraffin  the  following  mnst  be 
provided:— AaolntioD  of  equal  part*  en  albumin 
ad  glycerin;  tear  veaaels  large  uough  to  take 
by  1  slips  containing  nspeatively'  apirit  of  tuipen- 
une,  metoylated  spirit  strong,  halt  nurit  and  naif 
distilled  water,  a  10  per  cant,  solution  of  HCI  in 
distilled  water.  The  paraffin  sectiona  ai«  affixed  to 
thealip,  ilightly  wetted  with  distilled  water  by  the 
albunun  and  glycerin  aolntlon,  going  carefully  over 
them  with  a  wet  brush  to  insure  perfect  contact. 
ThaaHpaare  then  i^ced  in  an  Oven  heated  to  the 
melting-point  of  Uie  parafila  and  kept  therein  for 
abont  two  hours.  Thay  are  now  put  in  spirit  of 
andlsttontil  every  trace  of  paraffin  is 
It  is  as  well  to  give  a— -'—•- 


raisso.]-' 

'MicnMooni 


pMition.    His  remarks  may  be  . 

points.    Firstly,  it  is  sbsolntelj  nacaaaaij  that  a 

-nbatage,  to  be  of  use,  most  be  rigid.    Secondly, 

Jiat  any  sabstage  that  is  capable  ol  being  lifted 

aside  cannot  be  firm,  and  tharafore  the  aubstage 

fitted  to  our  Edinburgh  SCudeut'a  HidOBcope  is  not 

steady. 

On  the  first  point  we  are  perfectly  oneed. 
On  the  seoond  point  we  maintain  that  "Mioro- 
scopist "  cannot  be  aware  of  our  method  of  Sittach- 
ing  the  subetage,  nor  can  he  have  had  any  practical 

aojuaintancB  with  our  i-* "  ■■ -'^'-  — 

"  ■  o  he  would  not  speak _. . ..     . 

based  on  theories  darived  admittedly  from  the 

.iw-class  mioxjBoopes  tor  toy-shops,  ica.,"  instead 
of  on  tacts  concerning  the  instrument  he  is  criti- 
cising.    We  are  perfectly   aware  of  the  absolute 
necessity  of  the  substags  being  as  well  made  and 
fitted  ss  the  body  of  the  instrument  itself,  and  we 
have  ever  had  this  in  view  in  the  construction  of 
instmments.     01   ooniso,    "  Microscopist "  is 
essia^  his  views  only  when  he  sajs  the  system 
shifting  Bubstage  is  wrong;   but  other  people 
>  opinions,   and  they    exercise  those  opinions 
n  purchasmg    an    instrument,   and  a  constant 
requirement  among  purchasers  is  a  subatage  that 
""I  be  lifted  aside  so  as  to  lea'ra  the  miiror  fiee  f or 

aaional  use  alone.     In  meeting  this  requirement, 

hava  done  it  in  saeh  a  manner — which  is  quite 
possible— that  the  subatage  shall  be,  when  in  use, 
perfectly  firm.  The  question  of  coat  was  never 
considarsd  in  the  flttiag  of  the  subatage,  and,  as  a 
matter  ot  fact,  it  woold  be  easier,  and  would  cost 
less  t«  make  the  subatage  a  fixture  than  it  does  tor 
it  to  lift  aside  in  our  way. 

With  the  concluding  paragraph  ot  "Micro- 
scopist's'' lettsr  we  heartily  agree.  There  has 
been  enough  of  inferior  construction  of  students' 
microscopes,  and  it  is  time  to  aim  at  something 
better ;  and  this  is  what  we  have  been  doing,  and 


taof  tt 


W^tatm  «nd  Son. 


[31H31.]— Havind  brieSy  described  the  proceasa 
of  preparing  and  imbedding,  I  propoea  giving  a 
few  directions  for  mounting  the  sections.  First, 
those  obtained  by  the  gum  and  freezing  method,  i 


._  parafBn  pi.   . 

methylated  spirit ;  leave  for  ten  minutes,  and  linae 
wellm  the apiriUond-water  mixture.    PutintoUie 

add  solution,  and  leave  nntil  this  lias  evenly  on  Sie 
slip  when  removed  from  the  vessel ;  tilt  to  drain, 
and  pour  over  the  specimen  a  few  drops  otEhrhch's 
luematoxylin,  which  must  remain  for  some  time — 
say  an  hour.  Now  wash  in  the  add  miitnre  uutQ 
the  colour  of  the  specimen  turns  to  orange  or 
yellow,  and  place  in  a  basin  ot  hard  water,  when  the 

Cellowgradnallychangestoabrightblue.  dehydrate 
rat  in  eo  per  ocmt.  apirit  and  then  in  absolute 
alcohol ;  dnin,  and  poor  on  the  oil  of  cloves,  which 
will  Eleai  the  spedmen  and  render  it  transpanmt ; 
remove  as  mnch  ot  the  oil  as  posnble,  drop  on 
luffidant  balsain  scdution,  and  finally  cow. 

This  is,  ot  course,  a  lengthy  procesa,  and  r»- 
ijnicea  «are  ;  but  tha  results,  aspaoially  with  aerial 
Motions,  are  most  brilliant  and  satisfactory.  For 
celloidin  sections,  simply  stain  and  mount  in  balaun 
u  usual ;  but  as  the  celloidin  also  stains,  it  is,  in 
some  eases,  desirable  to  remove  it.  I  find  it  gener- 
ally sufflcient  to  tacline  the  slide,  with  specimen  in 
place,  in  a  porcelain  tray,  and  pour  over  from  time 
to  time  a  tew  drops  ot  the  solvent— i.e.,  equal  parts 
of  ether  and  alcohol— with  a  pipette  untu  the  cel- 
loidin is  dissolved  and  washed  away.  Treat  then 
with  absolute  alcohol  to  remove  the  ether;  follow 
with  oil  of  cloves  and  balsam. 

Ehrlicb'a  haimatoxjlin  stain,  which  I  prefer  to 
sny  other,  is  prepared  as  fallows  :—Uaimatoxylin 
crystal  opt.  (Uopkin  and  Williams's),  2  grama: 
ittwolute  alcohol,  lOOc.c. ;  dissolve,  and  add  dis- 
tilled water  and  glycerins  (aa),  lOOc.c,  with  as 
much  powdered  alum  aa  it  will  dissolve,  and  5cc. 
itrong  acelio  acid.  When  freshly  made  it  is  quite 
pale  in  Dolour  and  useless  tor  staining  ;  but  it  con- 
dnues  to  improve  and  darken  with  age.  It  may  be 
Msed  undiluted,  or  mixed  with  any  desirable  quan- 
tity of  water  or  alcohol. 

A  Demonatrator  of  Fli7Biolor7> 


DBT  BATTBBIBS. 
L31832.]-lN   reply  to  Mr.  A,  Ball,   my  letter 
(317931  was  forwanlod  previous  to  the  pnblication 
of  his  reply  to  Mr.  H.  Leitner's  latter  (31768). 

Mr,  Ball  says  that  there  is  nothing  wonderful 
shout  the  3i  volts,  given  by  his  dry  battery  tor  one 
week  after  being  regenerated  by  ourroat.  Mr. 
Lflitner  (31B15)  claverly  puts  the  aocumulatian  of 
gas  theo^  to  the  wind. 

Therefore,  I  consider  Mr.  Ball'a  dry  cell  all  the 

more  wonderful,  inasmuch  aa  the  high  voltage  is 

itirely  due  to  the  excitant  or  excitants  employed. 

My    battery    giving    2-40    volts,    low   mtemal 

sistance  and  absenoe   of  local  action,  consists  of 

'0    plates  2iin.   by  4ia.,   immersed  luto  a  weak 

Bclution  of  sulphuric  acid.     So  is  eutirely  tree  from 

creeping,  fuming,  &c. 

I  have   had  one   in  constant  use  for  seventeen 

onths,  with  an  electric  beU  and  uitermitteat  light 

without    attention.      When   it    is  exhausted   it  is 

lechargad  by  current,   and  has  a  capaoity  ot  tour 

ampere  hours,    thus  forming  a  cheap  and  useful 

battsiy  f or  the  electric  light.    No,  its  voltage  does 
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A     SILVBB- ON -GLASS    NEWTONIAN. 

131333.]-!  HEEEWiTU  send  you  a  description  ol 
a  silTer-OD-^liua  KewloDiaa  reflecting  telescope  I 
haTB  lately  finished  making  lor  my  own  use, 
having  parahased  a  iliu:  of  plute-gtuB  in  the 
rough,  Ifijia.  diameter  and  l}in.  thick,  which  I 
gronnd.  polished,  and  worked  to  a  parabolic  curve 
of  lolin.  diameter,  and  13(t.  Bin.  local  leiigth, 
The  tubs  ii  IGJin.  diamtler  and  14!t.  Sin.  in  length, 
and  is  made  ol  tin  in  eight  lengths,  aud  seamed  and 
soldered  to  make  it  water-tight,  the  end  of  one 
length  fitting  over  the  other  in  the  same  manner  as 
shoel-irou  atove  pipes.  As  I  have  mounted  it  some- 
what diiFerectlj  bi  others  1  have  seen,  t  thought 
it  would  be  much  easier  to  exohiin  with  the  aid  of 
a  photograph  I  have  inclosea.  ^ty  renBon  for 
adopting  this  plau  vat  to  loako  it  as  lizht  as  I 
could,  and  yet  to  ho  free  from  tremor.  To  make 
the  tube  firm  and  rigid,  I  made  a  wooden  girder 
nith  two  boards  liin.  thick  and  i)[a,  in  depth,  and 
of  the  same  length  as  the  tul,e-viz.,  Hft.  Sin.,  the 
ends  being  reduced  in  depth  to  <^iu.  Between  tliese 
boards  I  let  in  to  their  sides  some  cross- pieces  of 
wood  I  Sin.  in  length,  with  their  top  edges  hollowed 
out  to  the  same  curve  as  the  tube,  and  Bccewed 
them  all  up  tightly ;  this  mode  a  strong  girder. 
One  of  the  croM-piecBe  is  much  stronger  than  the 
others,  to  which  is  aih.^ed  the  axis  for  moving  the 
telescope  in  altitude,  which  can  be  easily  moved 
from  the  horizon  to  the  zunith,  or  around  in  any 
direction  with  a  slight  preesure  of  one  finger, 
owing  to  it  being  well  balanced.  At  the  bottom 
end  of  the  tube  is  fixed  an  iron  hoop,  with  studa 
meted  on  to  hold  the  speculum  and  to  regulate  it 
for  adjustment ;  all  the  other  hoops  are  of  wood 
tor  ligbtnesa.  I  have  filed  the  girder  and  tube  on 
the  top  of  the  stand  iuiteod  of  the  side,  as  is  usual. 
The  aland  is  in  the  middle  of  a  circular  pit  Oft.  3in. 
deep  and  12ft.  diameter  at  the  top.  Abound  this 
pit  IB  a  wooden  phttfonn,  the  inside  tdgB  of  which 
IS  divided  into  21  hours  and  minutM.     TTademeith 

the  top  of  tlie  «taiid  ii  £ied  a  «ti<w  A™  pio- 


out    in    the  same    direction    as  the  tube 

„Js  the  eyepiece  eod,  to  nhidi  is  affixed  a 

clamp  (marked  A),  which  can  be  tigbteaed  with 
two  nuts  and  spiral  springs.  Between  this  clamp 
slides  a  steadyiug-bor  (shown  as  S),  and  is  coupled 
to  the  girder.  When  the  telescope  is  elevated,  a 
very  slight  preseuie  put  on  the  steadying -bar,  by 
screwing  up  the  nut«,  will  cause  the  telescope  to 
remain  in  any  position  it  is  placed.  (The  counter- 
balances are  shown  as  B  B).  On  the  arm  that 
carriei  the  damp  a  rod  ia  fixed,  which  points  to  the 
hour  circle  as  the  telescope  moves  round,  whilst 
on  the  dediuatioD  axis  is  fixed  a  quadrant  divided 
into  degrees  and  parts,  which  shows  to  what  eleva- 
tion the  telescope  is  laoved.  A  movable  platform 
(marked  KK),  on  three  rollers,  which  covers  nearly 
half  the  pit  whoa  required,  and  can  >;e  moved 
around  in  any  direction,  and  with  the  aid  of  aslep- 
ladder  od  this  platform  the  eyepieces  are  easily 
acceaible  at  any  altitude.  The  weight  of  tube  anil 
girder  on  mliicb  it  rests  is  iSOIb. ;  tho  speculum  and 
cell  in  which  it  is  placed  is  -I'ilb. :  total,  2321b.  At 
present  it  lias  altazimuth  movements ;  but  no  douht 
it  would  he  more  serviceable  if  it  was  mounted 
equatorially  with  a  powerful  clock  to  move  it.  I 
have  an  uninterrupted  view  from  all  sides  except  a 
small  space  on  the  north  side,  which  is  hidden  by  a 
largo  elder  bush,  and  is  rather   an  advuntags 


r  Star. 


I  ha 


assisting  to  keep  oif  the  nold  winds, 

finished  tt  I  have  spent  i 
with  a  friend  (a  mcmbei 
mical  Association^  who  it 
aatronomy,  and  is  the  possessor  of  a  magiiifleeut 
silver- on -glass  Newtonian  refiocting  lelesoope,  ' 
8)in.  aperture,  mounted  equatorially,  and  is  doi  „ 
all  he  can  to  impart  instruction  to  others  by  giving 
lectures,  ic.  We  have  had  some  very 
ol  the  moon,  Saturn,  Jupiter,  Nehuli  , 
dusters  with  various  powers.  At  present  I  have 
no  covering  whatever  for  it,  eicept  a  tin  cover  ovoi 
the  mouth  ol  the  tube,  and  have  to  take  the  specu< 
lum,  plane,  and  eyepieces  out  when  I  leavo  it,  but 
do  not,  as  a  rule,  experience  much  difficulty  in 
adjusting  them  when  I  want  to  use  it — espeaaliy 
ii  i  put  uem  in  before  dark, 
Hareford.     .  J.  Fhllllps. 


BTHBS  AND  BLEOTIIICITT.- 

p.    2-JO.  tl 

ny  last  quolaUon  irom    a  ""w^Ti 
le  really  confesses  that  he  can  only  oH 


n  his  papers  oi 
I.  3o2,  when 
liitinctly  flilirir 


Ihe  doctrine  of  t 


iuiuiuHtii»  un-t....^  "".-  —  electric  ei 
Jhoiiji  (hisowiiilolica)  to  consut  of  wtual' 
streams  of  poiitive  andnegntive  electricity  '. 
not  intend  here  to  debate  these  ideas,  or  il 
bo  wsy  to  show  that  what  be  calls  /■••<■'■ 
merelv  the  rtnerd-..-  ol  only  a  very  few  ou 
maaa  of  electricians,  and  equa^  eaay  to  shi 
the  notion  is  utterly  absurd.  But  ail  I  wa 
il  to  hold  my  opponenti  to  these  defloils  aa 
He  there  discusses  the  relation  of  Ohm  i  . 
liquids,  and  fays;  "In  Maxwell's  theory 
hardly  bo  quite  exact  lor  any  current;  beci 
optica!  Iransprency  o'^^lectrolj tes^^owsjt 


wandering  about,  and  susceptible  to  electric 
tioiiB.  For  want  of  any  real  evidence  he  is 
to  nse  tho  indirect  results  of  Slaxwell's  the. 
though  they  were  real  fact*,  in  order  to  ^ 
another  bvpothesis  inconastent  alike  with  w 
know  of  chemical  and  electric  actions. 


sava,  ■'  It  IS  difficult  to  know  whether  thej  s 
not  Qntilit  can  be  shown  that  absolute  vacn 
a  spedfle  inductivo  capacity.  Tho  tran>par 
stellar  space  and  tho  velodty  of  radiatioi 
would  seem  respectively  to  answer  the  qufc 
the  affirmative,  and  to  suggest  unity  as  iis 
This  suggestion  ia  now  boldly  converted 
doctrine,  aiid  almost  asserted  as  a  fact,  nud 

striking  Ulustration  ol  the  mode  in  whic 
iaumptioDS  grow  into  facts.  The  transpor 
dielectrics  isadeduction  from  the  hypolhetir 
electro. magnetic  nature  of  light.     That  hn 

■olves  the  poasession  by  the  ether  of  di 
oapadty;  so,  because  tho  ether  ia  transps; 
must  be  a  dielcdrio,  ic.  Con  one  conceive  i 
example  of  what  logicians  call  "  workiu 
circle"  f  Here  we  bare  a  closed  chain  ol 
roent,  with  neither  beginmng  nor  end,  or  il 
each  link  serves  tor  both  at  pleasure.  Every 
argument  is  at  one  time  the  rasult,  and  at  i 
the  starting -point,  of  aUtheotbera. 

Turning  now  to  the  functions  of  the  ether,  • 
ing  to  Dr.  Lodge  in  his  '■  Modem  Views  o 
tricity,"  we  find  him  modifying  Maxwells 
of  geared  and  idle  wheels,  which  would  h 
into  a  system    whifh  permits  ••-'■■""   — ■ 


its  of  the  tt 
that  in  dielectrics  tb 
in    conductors    the 

variable,   ,  ".  ,        —   -  - 

currents,  the  conductors  conduct  nothing,  n 
an  impulse  (I  am  quoting  from  the  AVrl 
review,  as  I  have  not  the  book  itself  at  hand 
function  of  the  wire  [thia  ia  an  extract  li 
boot]  is  to  dissipate  the  energy  crowding 
from  the  medium  [that  is,  tha  ether),  whi 
would  take  up  a  atatic  strain  and  cease  to  t 
anymore."  '■  The  wirediMipates  energy— 
mils  none :  all  that  enters  it  is  lost.  Tha  di 
alone,  with  its  cogged  gearing,  tranamiti  eo 
the  distant  station."  1  have  the  greatest 
and  admiration  for  Dr.  Lodge  ;  but  I  feel  tl 
one  word  can  adequatoly  characterise  all  Q 
word  I  have  applied  to  these  ether  nt 
"nonsense." 

Why,  what  is  to  be  done  with  all  our  i 
facts ?  We  /.iioie  that  the  one  thing  esse 
current  is  the  icire—tbe  conductor.  We  kn 
the  slighteW; break  in  that  («  i/w*  rtAnA  i 

wonld  put  an  end  to  tho  current  under 
E.M.F.,  and  under  a  powerlul  one  would 
make  manliest  tha  nirr(i-i  d  n-ii  lraii--,u< 
the  weU-known  form  of  the  arc  light.  1 
thing  we  /,"■■«■  about  the  ether  (that  is  th. 
thing  wo  call  other)  is  that  it  transmits  at 
light.  ii;ll.:iil  ii-ii'ii.  Sow,  it  electricity  a 
are  the  same  thing,  as  we  are  told,  why  t 
(exactly  so,  not  in  space)  must  the  etlier 
waste-pipe  or  sink  provided  to  enable  it  to  1 
electric  energy  f  On  this  point  of  the  id< 
light  and  electricity,  I  may  as  well  quote  Dr 
espedallv  as  liia  words  forcibly  illuatmte  t 
duevoua'  edect  tha  habit  ol  treating  hypot 
facts  baa  upon  even  so  clever,  earnest,  and  I 
thinker  as  he  is.  "There  are  two  obvious 
explaining  tho  transparency  of  a  canductin 
□n  the  electric- magnet  theory.     One  is  t( 


foT.  28,  1B90. 
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Im  rainute  aod  rapid);  TSTeraed  electro- motisa 
I  whiok  coDititutc  light  are  iaoompetent,  &c.' ' 
t  eooiider  nli&t  Uiii  r«ll;  meaiu  vhen 
nd.  1 .  Pacta  of  nature,  when  mcoavsnient, 
be  got  rid  of  "omoliow.  i.Waamtrplaui  anj- 
wbatever  b;  awuming  anjthmg  we  like. 
»  ezpLumtioD  hai  a  lignt  to  be  treated  as  a 
abmitted  (aa  "  W.C.E.''^teU8us,  ia  ths  function 
I  higher  mathanutiflfl)  to  mathematiCfLl  calci 
a,  and  if  the  reeolta  will  accord  with  tl 
heoa — that  ia,  guea>~tbs  aaaiunptioQ  wi_ 
tad  to  npport,  we  muat  comidsi  the  gneia 
rraat  eztuit  proved.    Finally,  —  *■ —  ■— 


;  the  9 
itmaii  siTnita 


isiTnita  qoaii-r 
doubti  it  liaUe  to 


of  a 


reality  which  rendera 


■  equally  endoired 
Ui  probabla  TaUditf . 

iTa  Don-  floiibed  my  eaiuninatlon  of  aome  of 
■ding  ptopbetB  of  the  ether- electric  Dotioiu, 
wwn  that  the;  tbenuelvu  admit  that  they  are 
■wgaatiTa  giie«M«,  invented  maral<^  to  aatiBf  f 
)l£e  for  aame  lort  of  coDoeption  of  the 
laim  of  electric  actiona  aa  Xa  which 
IB  ia  really  known.  Thtae  anggeatiooa, 
Uun  ap  bj  a  lower  order  in  the  adeatiflc 
,  *m  ttaiufanDed  into  more  or  ten  ectabliahed 
DM ;  from  taggalimi  the;  arc  elevated  into 


•  t»  prof  ei 


9  ftndanla  with  out-and- dried  notion! 

to  enltintt*  their  thinking  tacultiee.  Aa  a 
,  the  laM  a  mac  knowi  M  the  anbject,  the 
poatiTe  he  becomes  of  the  actual  resUtj  of 
otione  he  haa  bean  atnSed  with,  while  the 
eal  alectridan  caret  nothing  for  the  matter. 
;  be  all  Ter;  well  for  the  profeeaor  of  the 
le  attenda  to  tell  him  the  current  paaaea  by 
•electric  and  not  bT  Ui^  wire,  and  when  he 
to  paa*  hia  eiamination  he  pays  the  profeaor 
with  hie  own  ooin ;  bnt  when  be  wanta  to 
Ita  ont  a  d;namo,  he  gitea  no  aingle  thou^t 
etho',  except  aa  an  inaulator,  and  deiotaa  all 
fuidaration  to  the  iron  and  copper,  their 
r  and  diitributioa.  It  ha  wanta  to  fit  np  a 
or  diacoTCT  a  leak,  the  onlj  thingi  he  tiouU« 
ie  the  conductor,  and  the  agenta  which  may 
it.  I  will  now  andeaTonr  to  ihow  that  the 
al  electrician  ii  right,  and  the  sUier  notiooa 
h  idle  talk.  Slarm». 

LATHE  SATTBBS. 
35.]— I KKSB  the  photogi^  of  Mr.  I 


tinnffi...     , 

Mb*  I*  aaan  (mm  the  back,  the  tool-board 
iDC  at  fta  rj^t-band  bottom  oomei.    Upon 


the  tool-board  ia  Sisd  the  ehort  piece  of  lathe- 
bed  intended  to  be  uaad  to  lengthen  the  main  lathe- 
bed.  Upon  thia  abort  piece  oilathe-bed  ie  mounted 
a  headatock  [which  tonnarly  belonged  to  a  roee- 
engioe)  and  apoppet,  tormiDg  a  complete  stioondarji' 
lathe  huTing  a  mandrel,  which  we  will  call  the  back 
mandrat.  Thia  back  mandrel  hoa  npon  ita  noae  a 
ipiral  chuck,  and  between  thie  chuck  and  the 
poppet  ia  a  mandrel  carrying  a  plain  dram,  which 
can  be  eat  more  orleaa  eccentric.  Upon  the  tail-end 
of  the  back  mandrel  appean  a  handfe  b;  which  it  ii^ 
turned,  ^e  back  mandrel  can  be  conuected  with 
the  main  mandrel  of  the  lathe  proper  b;  change 
wheela :  thui,  by  taming  the  handle  at  the  right  of 
the  drawing,  both  mandrela  are  aet  in  motion  at  a 
relatiTe  apeed  depending  on  the  change -wheela, 
which  in  thia  caaa  la  f  oar  tuma  of  the  back  mandrel 
to  one  of  main  mandrel. 

Under  the  main  latbealide-reetia  aeen  ■  loDgcroai 
■lide ;  thii  ii  full;  deH^ribedTi.  -280,  Vol.  XLTI. ;  it  ii 
a  double  slide,  at  the  end  of  which  ia  fixed  a  rubbai 
to  bear  upon  the  eccentric  dram,  the  alide  and 
rubber  being  kept  in  oontoct  with  the  drum  b; 
ipring  or  weight  from  a  bell-crank  which  appean 
It  the  bottom  of  the  figure.  It  will  now  be  under- 
itood  that  when  (he  handle  on  the  back  mandrel 
it  turned,  the  long  crosa  slide  will  move  em 
in  and  out,  tour  timea  for  each  revolution 
work  npon  the  main  mandrel.  A  vertical  cattar  in 
the  ahde-raat  on  the  long  alide  will  then 
the  qaasi-square  shape  ol  the  column  aa  seen  in  the 
Igure. 

Now  (or  the  ornamentation  of  the  work. 
The  redorocator  ii  mounted  aa  seen,  and  the 
irm  of  the  redprocator  on  the  main  mandrel  ia 
connected  with  the  handle  of  the  back  mandrel 
in  such  a  waj  that  the  angular  movement  of  the 
mandrela  will  still  be  four  to  one,  the  long  bar  to 
the  right  of  the  fig.  being  attached  to  a  point  on 

he  point  to  which  it  ia  attached  upon  the 
crank  ot  the  handle.  Tbni  the  movement  of  the 
reciprocator    eocentric   rocks  both    mandrela,   but 

the  back  mandrel  to  revotre  through  four 

be  arc  that  the  main  mandrel  does.    Aft^ 
the   first  zig-zag  cut  has  thus  been  mode,   it  is 

)  to  count  round  both  the  work  and  the 

drum,  but  thia  muat  atilt  be  done  in  the 
Lo  ;  therefore,  if  one  tooth  be  taken  on  the 
apiral  chuck  on  the  tail.end  of  Ihe  main  mandrel, 
then  four  must  be  counted  on  the  spiral  chuck  on 
the  back  mandrel.  Then  another  cut  can  be  taken, 
the  fig.  will  come  out  clearlj  enough  for 
u  to  be  understood,  and  that  it  wiU  give 
Other  lathe-men  as  much  pleaaura  as  it  did  to 
25,  Orange-road,  Eaatbourne.  P.  A.  H. 

THB  WATCH  AS  A  COMPASS. 

[31S3G.J— Tkbbs  ia  nothing  a 


the  north  and  aouth,  consequently  the  east  and  west, 
and  BO  with  some  little  topographical  knowledge  bo 
can  eaail;  find  hia  wa;  out,  after  toaing  hia  bearing* 
b;  wandering  about  in  learchof  mushrooms,  Mack- 
beniee,  sloes,  ka.  It  is  well  known  that  withont 
any  goide  the  rambler  is  apt  to  wander  in  drclea, 
and  the  American  who  gave  Mr.  lAbonchsre  the 
information  is  donbtlev  well  acquainted  with  the 


KXTI^B   FOB   BELL   AND   ALASM 

wiBura. 

131837.1— I  KavB  already  replied  to  Mr.  KoeTber"* 
letter  in  the  Eltcir\cat  Engineer.  Hia  role  preaomes 
"-    -  pueh  for  ever;  "  red  wira  "  to 


a  bell  for 


every 
tnd  therefore  it  does  not  apply  to  othi 
inatallat'— 


electrical  installation,  such  as  balls,  flra,  froet,  and 
tjorglar  alarma,  iadioatora,  gaa-lighting  apparatna, 
telephonee,  electric  clocks,  etc.  Mr.  Koerber'a 
reference  lo"  line  "and  ".return  "  wire*  ia  not  at  all 
dear,      W.  Ferreu  Uayoook,  A.IC.Inat.B.B. 

CO,  OAS-TBOEABtLITIBS. 

[31833.]—"  Jaci  or  All  Tainss  "  andanyothar 
iwrrespondant  interested  in  the  subject  of  letter 
:I1922  Bra  vei;  welcome  to  the  following  data  eon- 
uaming  carbon  dioxide  (not  carbonic  add).  One 
pound  of  chalk,  CaCO,,  will  give  ■i41b.  of  the  gas, 
irhich  at  atmospheric  preeanra  will  measure  100 
litree  almoat  exactlv.  Thors  are  28-3  litres  in  a 
'subic  toot,  so  that  the  above  corresponda  to  3-6cft. 
A  cuUc  foot  of  the  gaa  at  atandard  conditjons 
weighs  about  -liolb.  One  pound  of  dry  carbonate 
<if  soda  will  give  almost  exactly  the  same  quantity 
if  Uie  gaa  as  lib.  of  chalk.  Soda  crystals  give  len 
Ihan  half  aa  much  as  the  dr;  compound,  lieeaos* 
more  than  half  their  weight  is  due  to  the  water  ot 
urystallisatjon  which  the;  contain. 

It  is  qoila  poasible  to  obtain  an  enoimous  pressure 
by  the  gsnention  of  the  gas :  hut,  on  the  other 
hand,  the  generation  must  be  vei;  rapid,  or  the 
pressure  wiU  at  once  go  down. 

Ii  "  W.  O.  P.,"  letter  31819,  quite  certain  that 
he  haa  got  hia  nets  ooirect  about  the  Yarborougb 
hand  at  whist  ?  I  have  atways  understood  that  tlia 
earl,  so  far  from  offering  odcU  which  ware  "  conn- 
mbl;  in  favour  of  his  opponent,"  only  laid  £1,000 
to  £1,  which  is  nr'  — ->- *'■—  '■-l*  "■ ' 
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»«iDuu  pi* 

faitegBT,  and  it  ii  not  euy  to  mm  how  "  decun&l 
pUcM^comein.  Thare  cannot  lis,  >af,  7,004-217 
buds  of  any  Mft. 

Wm.  John  SroT,  P.O.S. 
Aii>l;tiGtd  Chemitt,  NeiroHtle-oti-iyiie. 

AUXII.IABT  POWBB  VOB  TBIOTOI.BS. 

[31839.]— b  tlun  anaU  i 
vD>rati(mi,  all  j^t*  for  pips  saansotioiiB  wmld  b* 
last  nwds  upon  Sw  tMll-uia-»Aat  prindpls.  ^Rtn 
mrs  airfart  nada  and  auiart  adjiund,  uid  than  k 
no  m^  UndiK  (^  01    '       '      ^        ■'      " 

fiS^^A** „_,  _  _ 

kbont  Uum  loon.    Tig.  1  b  a 

joint.     No  ^sdal  flmsg  «r  gaagss  ws  rsqaiisd, 

■1  any  aa^  almoflt  will  mtt,  attho  in  not' ' 

All  thatii  nqoirsd  ia  for  it  to  be  bna  or  ■ 

™_    OS.  u. su 1_  y^   J  luiTBmn. 

,  „  _jt  »a  ■  mbtj-'ntn 

M  niphia  WBtar  to  thatank.  Thaaa 
us  toll-riis.  Tbs  bsst  matsrial  to  nUka  Ohdi  oat 
of  ii  Uimta  metal,  Ddta  matal,  Prinoe'i  matal,  ta 
Sood  jallow  lod-biaB,  but  it  miut  be  aosnd.  A 
fitlw  tabs,  ths  top  of  whidi  ii  ths  vtdTe-wat-flat 
aaat,  mind,  no  conaa,  no  grinding.  B  ii  tha 
q>iing  •  box,  with  a  ahoQldar  to  oatoh  the 
— 7 —      T,     IV,    -uring.     Thia 

1. .  v.,„  jm_  numaai, 

ira,  haidaned  and 
1  lib.  to  131b.  in  i»m> 

, ,  -— ill  only  want  to  adjnit  it  to  six, 

which  can  be  welded  and  marked  off  and  adjaatad 
hy  tbs  (0(1112  tx» :  *>id  psrb^n  it  would  be  aa  well 
to  put  a  lock-nut  npon  us  tube  at  F,  to  keep  it 
thus.  Hie  tbItm  E  ia  made  ont  o(  a  psos  o(  urd 
bnasiod,  andthe  tabs  A  is  i  boie;  and  the  beat 
way  tomaksthsmUtoehnoka^sss  otlnasa,  and 
toni  the  pin  to  fit  the  tnbe  abontlDp;  thsa  while 
tUl  i»  in  the  Iath^  file  it  thise  Bdaa  trian^,  leaving 
the  pina  or  angle*  almost  to  a  knile-Mge ;  them, 
with  a  very  fins  tool,  underent  tha  edge,  aa  ^own ; 
then  ebamfsr  the  ootiide,  aa  shown  at  O  G ;  and 
then  dean  by  takine  off  the  kmfe-sdgs  jnrt  aa  you 
ceo  we  it  a  ban  ^th,  aeaing  that  the  inude  ii  the 
gauge  yon  leqmis — viz.,  i,  and  you  will  find  thia 


spindle  I  ia  flnah,  and  the  imall  valve  ia  open  ;  but 
when  tlie  prssaure  ia  on,  it  acts  upon  tha  large  valvs 
and  olosBs  the  nnall  one,  and  by  paaaiag  your 
finger  upon  or  over  tbs  hood  L  L,  you  will  kaotr 
what  jon  have  got  in  store.  Of  conne,  the  con 
macdeaUon  batweso  there  and  enginea  is  closed 
ocmeatthat.oritwillnotbefbnnd.  Thelarge  val' _ 
is  I^in.  and  tbs  smaU  ons  }in.    Now  when  the  gas 


dui^ad  with  loi.  or  2oi.  of  bioarbmiate  of  soda 
and  watn  to  about  halt  flU  it.  Wall,  the  gas  passes 
doimthfs  tube  throng  ttitbath,  and  up  a^ain  at 
F,  and  thiaofth  Uis  Talfe  and  to  the  eyhnden, 
thus  freeing  it  from  the  free  add  accnmulating 
on  Ili  load  without  any  waste.  Npw,  if  I  was 
gcteatosMHiiagaa  or  oomprened  air,  laboold 
paBB  flnon^  a  serpentina  heater — i.e.,  Ihs  sains 
plaa  as  the  boiler  heated  with  a  lamp— in  fact,  the 
mme  without  Hta  fittiiigi  for  wata  or  steam,  as 
thej  would  not  be  required.  I  ahould  do  this  to 
soonomise  onr  powsr,  aa  ths  atmonAsre  ezpaadi  1 
of  ila  bulk  with  100  dMien  of  heat.  II  lUs  oaa 
will  girs  that  we  shall  be  a  gainer.  I  have  no  idea 
what  oarbonto-add gas  wOl  eipandat  2  or  300  ^  but 
I  daresay  bobm  td  our  tdands  will  oblige  ua  with  a 
tittle  information  on  the  subject.    I  have  had  my 


feeding  ofth*  watw  to  the      .       „ 

have  come  to  the  aondudon  that  I  must  tall  back 

upon  a  plaa  I  adopted  soma  CO  yaai*  ago,  when  I 


than  Sin.  kmg — ni.,  a  suSDiarged  pomp  for  the 
Job,asIaiBafaaldthat  there  wiU  benooaitaintr 
m  the  gravi^  teed,  a*  capilllarj  attiaotlon  wiU 
interfere  with  onr  apparatus,  the  quantity  ol  water 
being  so  small ;  too  much  water  nsaos  waita  of 
power,  and  this  will  be  the  next  on  the  board. 

Jack  of  AU  Trades. 


[31840.]— CoutD  not  liquid  carbonic  add  atored 
n  strong  flaaki,  and  developing  a  gas  which,  at 
itmoapheric  pressure,  occnpiea  a  space  450  timet 
that  of  the  hqnid,  be  uB«d  for  thia  purpoaa  ?  It  is 
obtained  by  compresaing  the  gai  exhaling  from  the 
"   or  from  otl  '   ■  ■■     ■■ 


,  and  become!  Uquid 


fiEFLIES  TO   QUEB 


». 


In  tMr  otutMn.  OamtptnimU  i 
,  nquutti  te  swHfwfl,  i*  latk  imtm 
MNsiisr  rf  ilk*  qurrf  mkti. 


le  laws  of  « 
i  beat   book 


Jstb  September  would  be  soffideotlv  . 
register  a  current  set  up  by  a  small  plai 
and  lino,  say,  llin.squaro,  with  a  piece' 
-iper  between  thMn  Mturated  with  p 
ow  ia  the  needle  fixed  on  the  insti 
_ean  how  is  ths  pivot  on  which  the  at 
fixsd,  and  nherer  I  amuse  myaelt 
-  ^vaoic  plates  tor  my  ihenmatiam,  and 
teat  ths  current  first,  so  aa  to  incm. 
in  them.  But  I  am  ve^  n 
aa  yet  fvj  ignorant  of  tli 

eleetridty.     Which  ia   Uu.   

recommend  containing  the  rudimenta  of  t 
thorongh  but  simple,  plaiu,  and  not  lot 
What  S  meant  in  your  Isttas  by  "  graded 

[72549.}— Analyala  of  KOB.— Sott 

cQametno  Analysis,  doea  not  mwitinn  t 

atter.  J.  H. 

[72584  k  72698.]— Fooataln.— The  q 

-ii  an  excellent  foantain  on  paoa  30li 

Vol.  XVI.  date  Deo.  27,  ISrl,  of   mi 

dedgn  than  any  figured  Wely.    It  much 

an  houi-glass,  the  water  miming  from 

to  the  lowcE  bulb.    Ther  are  then  reven 

action  may  be  continued  indefinitely. 


[72623.]— Tramoar  with  < ,. 

never  know  what  yon  can  do  until  yon 
why  doea  "  Engineer  "  ask  for  kindly  ad 
he  ahould  experiment,  if  he  hai  any  fi 
acheme  f  My  opinian  ia  not  worth  much 
decidedly  against  the  use  of  a  gas-enne 
palling  a  truncar.  The  very  idea  is  sDsi 
face  of  it,  for  what  waight  does  " 
poee    ths    gas-engine    and     "--- 


valves  for  bydrnlic  testing,  from  ^ii 

to  stand  from  1201b.  to  6,IW01b.  per  square  inch. 

Fig,  2  Is  tha  redudng  valve,  the  which  ie  very 
necesaa^  if  udng  either  gaa  or  compresBed  air. 
This  ia  lull  dse,  and  made  m  thia  toim  to  meet  all 


powar^ 


— a  great  quantity  of  free  add  ia  carried  over,  and 
this  11  not  only  wasteful,  but  detrimental  in  other 
ways  if  it  gets  into  the  cylinder.  So  thia  is  made  to 
screw  into  a  piece  of  brass  tube  6iD.  long,  with  an 
egg  end  at  bottom ;  this  is  not  shown,  as  it  is  not 
necessaiy  :  its  inside  diameter  ia  l^in.,  and  thickness 
10  B.W.G.  Now,  the  buratioB  preasura  of  this 
will  be  perhaps  5,00aib.  or  6,00010.  per  square  inch, 
and  more  than  is  wanted.  12  will  be  plmi^,  and 
will  stand  from  3,0001b.  to  4,000ib.  per  iqnue  inch. 
The  ahell,  or  jacket,  for  these  valves  is  good  gun- 
metal,  hard  yellow  braaa,  or  Delta  metal.  AAAA 
is  the^aholl,  with  tha  two  seats  for  ths  valves  J  and 
a  a  cap,  with  holes  at  LL,  open 


[318U.]-Ili  reply  to  "Jack  of  All  Trades,"  I 
beg  to  say  that  lib.  of  sodium  bicarbonate  wilt 
svolve  about  4ic.ft.  of  gas  at  normal  tempetatnra 
and  presBura.  8m. 


THEialtastpteceaf  water  npon  earth  is.  according 
to  Consul  Qensral  Stewart,  tha  Lake  of  Uromia,  in 
Persia,  situated  more  than  4,000tt.  above  the  eea 
laval.  It  is  much  Salter  than  ths  Dead  Sea,  the 
water  being  f  oond  on  analysis  lo  contain  nearly  22 
per  cent,  at  salt.  The  lake  is  84  miles  long  and  24 
milaa  broad,  and  ita  northeni  coista  are  encrusted 
with  a  border  of  salt  glittering  white  in  the  aun. 
It  is  said  that  no  living  thing  can  survive  in  it, 
eionit  a  very  small  speciee  of  jelly  fish.     It  is  very 


ah^w. 


ts  partly  as  a  q>ring-box 
and  guide  to  valve  spindle,  as  well  aa  adjusting  the 

Sring.  The  spring  H  is  mads  of  three  or  four  coils 
No.  10  wire  BTW'.O.  ateel  wound  npona  ^io. 
mandrel,  hardened  and  tempered.  This  will  give  us 
from  lib.  to  90tb.,  or  more  if  required.  But  1  pro- 
pose to  work  with  smaller  cylinders,  with  an  mch 
more  >troke~i.e.  Ijin.  cyUudara,  6in.  atroke,  and 
«01b.  persq.in.  Now  C  C  are  the  valves ;  the  dotted 
lines  ahow  when  the  pieaaure  is  on.  When  C  I,  the 
large  valve  is   down,   and   ao   pressure  on,  the 


have  invent! 
tactnre  of  horseshoe  nails,  with  which  some 
auccesafol  triala  have  been  made  at  the  Langholm 
Warf ,  Stockholm.  In  a  praBstog  machine  the  naila 
are  cnt  out  of  iron  rods,  the  machinery  making  140 
strokea  a  minute,  each  atroke  producing  two  nails. 
Tha  naila  are  theu  pohahed  and  pointed  in  a  rolling 
machine,  a  aliiUed  workman  being  able  to  turn  out 
one  a  second.  The  oonstmction  of  ths  machine 
has  occupUd  ths  inventor  eight  yean. 


amount  to  f  I  fancy  an  elaeito-molot  I 
mulatora  would  take  the  priia.  I  can 
look  on  the  face  of  the  engines  of  a  ti 
whom  such  a  proposition  waa  put.  Nr 
|— Fountain.— For  the  ImdsSI 
in  this  qnastion  I  sood  skstdias 


[72684.1- 
utereated  in 


I   of  the   1 


Jk 


S 


p  |«         a 


fonutama,  which  I  do  not  think  ha*  qpMl 
"  E.  M."  before.    The  fountain  M  iW* 

connection  with  an  aquarium '  hot  it  m^ 
effort  of  a  little  ingenuity,  be  i.Mliiiitiii 
alone,  or  in  the  centre  at  a  laas  of  in 
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)j  Bonen  and  ornaments.  Tha  rockwork 
liurimn  conceala  a.  hallow  cub,  A  (see 
t).  londe  thti  due  A  ui  fitted  an  india- 
Uovn,  B.  Tbe  l)«]iowB  containa  a,  spiral 
»  and  ia  wound  dotm  byacord,  E,  poMcd 
I  ule  D  D.  When  the  bellowa  is  brought 
water  enters  tlio  raise  A  bj  a  valvoopen- 
rds,  placed  on  the  top.  On  the  apring 
■ased,  the  bellovrs  is  BTadunJI;  expanded, 
r»t«r  LI  driven  out  through  the  jet  to  u 
I  proportion  to  the  force  of  the  spriog. 


n  151b.,  which  will  be  m 


'erent  kind  • 


H.S.  C. 


]— BraainK  Iron.— "Will  any  reader 
>te  his  experience  in  brazing  sheet  iron  oi 
-that  ia  the  queation.  Expeiiences  differ : 
ke  a.  mesa  of  it ;  othera,  following  direo- 
ai  man;  timeii  in  "E.M.,"  do  it  at  once. 
'     'ffl  joined;  POTer  with  a  paato 


ted  with  flpelter  iu  filings;  put  some 
[onsd  tbe  edges,  place  in  a  dear  fire, 
liter  runs  withdraw.    Of  course,  I  need 


aat  the  parte 
t  p«rbspa  it  . 


tha  peritoneal  membrane  of  the  aeeai 
,  dresaed  or  merely  cleaned  and  dried. 

T.  L. 
] — Engine  Qovemora.  —  Suroly  thi 
m  find  a  aoitable  governor  lor  hia  euginc 
umbera.     What  preuure  does  he  mn  at  ? 

M.  T. 
]  —  Pianoforte     Keys,    Oolourinff.  - 
■ooTmed    keys  turn    yellow  mostly  from 
neaaeand  pnrspiration.     Scrape  and  r'' 
Sit  of  felt  boldiug  whiting  and  ether. 

Oeoason. 


]  —  Oaa  Blow-pipe.  —  Why  does  c 
f  "  get  one  o£  Fletcher's  catalogues  1'  1 
limit  (he  conditions  within  dimensione  tli 
uit.  W.  C.  T. 

]— Propelling  Boat.— Query  ia  amoa 

required  to  propel  a  boat  1 5ft.  long  by 
leam,  carrjing  load  of  Jcwt.  at  the  rate  i  ' 
n  hour.  Mr.  Botlone'fp.  193)  says,  in  h 
«,  ^H.P.  motor  dnei  it  eo^y.  How  _ 
:  applied,  and  what  is  tbe  motor,  and  does 
include  weight  of  motor? 

TiDAt  Bjiam. 
]— Blflctrfo   Qas- Lighter. —What  do. 
gos-Ughtsr  "  givi 


at    I 


J. gas  if  it  is  held  properly.  M. 
]— Silent  Steam -Jet.— It  will  pmde 
toobtain  a  silent  staam-jet  worth  having. 
'  jet,"  instead  of  circulating  tbe  itoam 
he  heater  ?  T.  L. 

]— Pelleta.— pBrhsps  the  querist  will  say 
□eani  by  pellets.  If  alug«,  they  ore  cast 
I.  F.  A. 

1- IndloatlnB.- To  "  W.  S.,"  Liver- 
|iia]ising  the  work  in  both  cylinders  is  onlr 
t  by  adjualment  of  the  shde-valvea.  If 
~'  1  me  particulMB  of 


travel,  lead,  Bteam,  and  exhaust  cover  at  each  end 
for  both  slide-valvea,  also  length  of  couoeding  rod, 
and  possibly  the  original  dio^ramfl,  aa  those  small 

published  may  not  be  trustworthy,  I  aball  do 

_,  ery  best  with  pleasure  to  advise  him.  My 
Arat  reply  would  be  correct  if  the  two  cylinden  had 
been  independent,  one  using  high-pressure  iteam 
against  a  heavy  back  pressure,  the  olher  using  low- 
ore  steam  exhausting  into  a  condenaor,  dear- 
being  neglected  in  both  caeea,  as  I  then 
explained. 

Liverpool.  W.  8. 

["2725.1— MBchanloal  Wotlon  Wanted.— 
"Anrtrahan"  doeenot  atala  what  (one  the  lover 
or  cord  is  reqaired  to  overcome  while  the  engine  is 
working,  or  the  extent  of  its  motion.  If  the  latter 
be  but  imall,  tha  following  contrivance,  which  is 
aimple  and  suscepCibla  of  modiScation,  may  suit  his 
requirement*,  with  a  very  alight  expenditure  of 
force.  A  metallic  sphere,  S,  runs  in  a  groove  or 
between  rails  (ormod  on  the  interior  of  a  hollow 
vessel,  Y,  keyed  tn  tbe  aile  A.  While  the  axle  and 
vesfiet  are  rotating,  as  indicated  by  the  arrow,  in 
addition  to  the  sphere  raoeinng  a  rotation  on  its 
centre,  it  will  be  compelled  to  rise  up  tha  interior 
for  a  riiort  diitance  in  the  same  direction  as  shown 
in  the  upper  figure.    The  lever  L  has  a  weight,  W, 


at  its  outer  end,  which  keeps  tha  cord  C  ti^ht  whUe 
the  axle  is  rotating,  its  range  being  limited  by  a 
stop.  When  the  motion  ceasea.  the  sphere  wQl  fall 
ia  the  lowest  point,  verticatl;  under  the  axle,  with  a 
tendency  to  slightly  eicaed  this  before  settling  to 
rest,  and  wiU  exert  apart  of  its  weight  in  depreBaiug 


of  the  cord 

released ;  the  roosaea  of  the  aphare  and  weight 
being  au  regulated  as  t«  admit  of  tbia.  The  groove, 
or  what  coireaponda  to  it,  should  be  much  deepei 
than  shown  in  the  aketch,  which  simply  illustralce 
the  idea,  so  Uiat  the  bent  end  of  the  lever  may  bavd 
more  play  and  freedom  of  aotioa.  The  vessel  mi| 
be  made  in  two  halvea,  and  bolted  or  screw 
together.  A.  Uabsoh 

[T2T35.]— Barometer.— Question  aaked(p.  lOti) 
waa.  Why  doea  water  rise  and  fall  in  neck  of  Qaak 
before  atmospheric  changed  In  tbe  device  which 
seems  querist  means  the  change  in  the  atmoapher . 
pressure  is  indicated  by  tha  water  in  neck  of  flask. 
This  device  was  illustrated  in  Vol.  XV.  p.  69.  and 
is  thoro  called  "weather-glass"  (barameter  ia.in- 
appropriate).  That  brought  out  from  our  friend, 
the  late  W.Tonkes,  the  remark  that  Squire  Baxter's 
weatber-gloas  was  far  more  beautiful  as  well  aa 
equally  aimple.    The  device  ti>  which  I  refer 

'lalf-galion  pickle-jor  nearly  full  of  wa 


half-gall 
iverted  F 


Florence  oQ-fioak  full  of  water  and  aup- 
ported  by  a  ring  of  wire  so  that  the  neck  dipped 
into  the  water  in  the  jar.  This  arrangement  was 
stuck  out  in  full  eunahine  on  the  garden  wall,  whore 
it  was  allowed  to  "  form  "  {it  took  a  lot  of  it),  anc" 
the  "old  salts"  used  to  be  (airly  successful  u 
foretelling  weather.  Nvs.  Dob. 

[7i76l.l— S8lf-poliahin»  Blacking. -Refer- 
ring to  "  Nnn.  Dor.'s  "  inquiry  on  p.  21*,  I  should 
think  no  one  but  the  veriest  quack  would  speak 
of  a  rodpe  as  reliable  which  ha  hod  not  per- 
sonally t^ed.  I  made  up  the  article  in  quantity 
stated  in  recipe,  and  used  it  constantly,  oihaust«d. 
By  the  way,  one  of  my  clients  informs  me  that  he 
finds  ordinary  black  japan,  thiuned  with  turps  oi 
Tneth-  spirit,  to  answer  every  purpose.  I  may  also 
inform  •'  Nun.  Dor."  (p.  274)  that  the  potent  for 
WooU'b  "Acme"  blacking,  the  specification  for 
which  (No.  1730,  of  1877)  was  given  on  p.  253  by 
"  Pharmacist,"  was  quickly  allowed  to  lapse. 

P.  W.  Staklet,  Analytical  ChemiBt. 

BiUaon-street,  London. 

]7'276I.)— Self-PoliaUnK  Blacking.- 1  have 
referred  to  the  specification  mentioned  by  "  I'har- 
maoist "  (p.  253),  and  find  it  to  be  an  American's 
jjateot  for  black  Tarnish  and  atoin,  tha  last  two 


quoted 
ification  is  17-W,  1877, 
>lQme  for  1877  patents 
1  "Void"  after  the 
No.  1750.  In  fact,  the  second  payment  was  never 
made.  Beadera  can  form  their  own  conctusioni, 
and  those  who  like  can  make  the  so-colled  "self - 
polishing  "  blacking  without  let  or  hindrance. 

Nph.  Doh. 
[7-27G3.]—'GIrUi"lntheBiblB.— The  statement 
of ." P.R.A.S."  that  these  occnronly  in  Joel  ani 
Zechariah,  is  true  of  the  English  word  :  but  there  i* 
onemoreoccurrenceof  theHebrewatOeneeisiixiT. 
4,  where  it  is  translated"  the  damsel."  "Qoys"  are* 
in  the  English,  very  nearly  as  rare,  occunmg  only 
at  GeiieeiH  iiv.  27,  and  the  aame  two  prophets; 
but  the  Hebrew  word  there  ta  a  quite  common  onor 
uanally  translated  "lad,"  "youth,"  or  "young 
tnan.'*^  E.  L.  G. 

[72779.]  —  Petroleum  Pumaoo.  —  S.  Bray'f 
patent  hydrocarbon  burner  will  anawer  all  purjmaea 
where  heat  is  reijuired,  providing  steam  or  com- 
pressed aic  ia  obtauiable  for  pulverising  the  oils.  I( 
inquirer  will  advertise  his  address  in  the  "  K.  M.," 
I  would  post  him  addreis  of  the  company  in  Husaiit 
eiploitlQ^  .this  inatrument,  and  who  would  giva 


all  infoi  .      . 

bere  he  oould  find  the  age 
his  residence. 
[73810.1— AnalyBle.—" 


Lould  r 


H.  I 


Abertify  "  ia  correct  io 
saying  mat  opium  contains  IU  per  cent,  of 
morphia.  Opium  (and  its  tincture),  however,  da 
□ot  axiawert^i  the  colour  reactions  of  that  alkaloid 
on  account  of  the  extractive  matter.  Diluted 
tincture  of  opium  will  give  a  red  colouration  with 
ferric  chloride,  owing  to  the  presence  of  meconio 
acid,  with  which  the  morphia  exists  combined. 
Tha  teats  named  are  only  applicable  to  the  purs 
salts  of  morphia,  the  separation  of  which  from 
organic  matter  being  an  operation  which  requires 
great  analytical  skill. 

E.  WiaHTKAS  Bell,  F.C.S. 

['2R.i2.]— L.  and  8.W.H.  Tank  Locoa.— Nob. 
1-57,  4o8,  and  439  belong  to  the  115-450  claas  ot 
four- coupled  bogie  express  eogiues,  built  by 
B.  Stephenson  and  Co.,  18S3.  No.  44G  has  been 
converted  into  a  Worsdel!  compound.  Nos.  527 — 
553  are,  I  believe,  all  of  tbe  "  new  mixed  traffic  " 
class.  Meteoh. 

[72SS2.]— BlcyclH  Power.— Let  R  bo  radiua  of 
driving  wheel,  let  r  be  radius  ot  chaiii-wbeel,  let  P 
be  force  necessary  to  just  move  the  machine;  than, 
if  the  machine  is  pulled  by  the  rope,  tha  tension  of 
the  rope  will  be  P.  Bat  if  the  maehjne  is  driven 
by  the  chain  and  driving  wheel,  tbe  (orco  P  must 
be  exerted  as  a  backward  prassnre  on  tha  road  at 
the  point  of  contact  ot  the  driving  wheel  with  th* 


that  the  radios  R  is  if  times  as  long  as  th* 
rod  r.  Then  T  r  -  P  i<  c,  .-.  T  =  ;i  P— that  ia,  tho 
tenwon  of  the  chain  is  as  many  times  that  of  th» 
rope  OB  the  rod  ot  driving  wheal  isthatot  the  chain- 
wheel.  We  see  that  if  the  chain- wheel  isincraaaed, 
T  becomea  less  niitil  it  equals  P,  whan  tho  chain- 
wheel  is  OS  big  oe  the  driving  wheel,  for  in  this 
case  II  is  unity,  and  T  =  fi  P  hecomaa  T  -  P. 

W.  E.  H. 
[72885.]— Tides  of  aooletj'  lalands.- 1  hai« 
often  heard  of  those  purely  solar  tides  in  Padfio 
islands,  and  heard  them  explained  as  due  only  to 
the  sea  and  land  breezes,  there  being  no  real  tide* 
there.    My  notion  in  that  there  are  none  in  Tropical 

E laces  with  eatablishmeuta  between  one  and  sis 
oars,  or  thereabouts,  because  the  solar  earth-tids 
has  everywhere  about  two  to  tour  hours'  establish* 
ment.  E.  L.  O. 

[72891.]- Steam  Power.- The  power  required 
to  operate  a  bucket  or  piston-pump  ia  estimated  by 
the  tormnla— 

N  -  ^  X  5^"  Ji 

650 
in  which  r  is  a  ooeffldent  =  1-3  for  ordinary  punip* 
of  commerce.  W  =  water  iu  pounds  which  ia 
lifted,  II  feet  in  height  (including  sectional  height) 
per  seoond.  For  deep-well  pumps,  with  long  oon. 
necting-coda  sndaumeioBS  guides,  it  would  be  safer 
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in  which  ;/  ia  n  cosfficioiit  which  may  be  taken  for 
ordiniu^  pampa  at  OSO;  D  the  diameter  of  Uie 
piiton  m  teat :  and  t-  tbe  piston  speed  in  feet  per 
minute.     Assuming  IDin.  itrDka.  and  a  piston  speed 


(  O'SO  -  6'S362<:u.ft. 


^_    _   7'llJ2Ib.  par   tecond.      Then,  for  power 

r„Ld,  ii'J-J-™  --SLAjl  .  5798  H.P. 

B.  B.  CUy  <MD,  of  conue,  apply  the  rulea  h 
actual  dicumitiuiceB  of  piston  epeed  ;  but  it  would 
seem,  from  Ihose  assumed,  thnt  his  engine  al 
develop  dear  oR  the  Hy wheel- shaft  about  GH.F. 
I  ful  to  see  HD7  jost  leaaon  for  objecting  to  <lie 
"  engineerioff  iKioka."  If  iiialead  of  7'!'Wlb.  ha 
n-ere  lifting  a-aO:b.  of  water  pet  second  (%i.0001b. 

Siar  minute),  every  toot  of  lift  would  represent, 
hooreticallr.  IH.P.,  and  that,  if  the  well  were  lOOtt. 
deep,  lOOH-P.  would  be  repreaenCed  in  the  water 
lifted,  for  ^^  X-—  -   lOOH.P.  (probably   150 

JBoH.P,    actually  m  work  done  in  so  litting  i 
irhereai,  even  with  the  pump  deacribed,  iOOIl.t-. 
would,  theoretically,  be  used  up  with  a  well  depUi  of 
-  B  7,G79ft.,  it  such  a  condition  o!  things 


Ml^IENSElIUl. 


;-lli'i 
coold  ba  imagined. 

[72S93.]  -  Noisy  Piano.  -  How  thankful  I 
ahould  bave  lieen  if,  at  certain  periods  of  my 
ciiatanco,  my  near  neighbour  had  written  to  ask 
bow  the  atraina  of  the  "Maiden's  Prayer"  or 
"  Warbliiigaat  Eve  "  oouldbe  so  modlHed  as  not  to 
bacomo  a  nuiiance  !  It  will  be  the  easiest  thing  tor 
"  Crochet"  to  procure  some  soft  cloth  or  hnha  and 
lay  it  on  the  strings  ol  the  grajid  piaoo.  By  the 
addition  of  weights,  if  ueDessary.  the  tone  csan  be  so 
■oftened  as  to  be  barely  audible  outside  the  room. 
W,  H.  Divna. 


nethytated  s^iiiits.    Sorry  I 

your  qQcationa.  J.  A. 

[72894.1— Kodol  Traction  BnKine.— I  inclose 
a  fall-size  sketch  of  the  slot-link.  This  is  cut  out 
ot  a  piece  of  ahaet  brass.  The  radius  of  link  ia 
■truck  from  centre  of  Hy-wheel  shaft  whea  valve  is 
at  ball-travel  or  equally  covering  both  ateam- porta. 


A. 

[72895.]— Spectacle  Lenaea.— You  do  not  stat« 
if  you  meau  convergeut  or  divergeut  mEuiicus 
Icntes.  A  convergent  meniscus  ia  used,  hke  a 
double  convai,  for  shortening  tha  focus  ot  the  rays, 
aud  corrects  preeliytiam  or  long  aight.  A  divergent 
meniscus  acts  like  a  double  concave,  iengtheuing 
the  focus,  and  is  used  to  correct  myopy  or  short- 
aight.  The  concave  aide  of  each  lens  being  placed 
next  the  eye,  it  covers  the  eye  better  than  double- 
CODTCX  or  concave,  an{l,  as  you  say,  receives  tho 
aideraya,  am!  therefore  givesa  larger Seldot  vision. 
If  there  is  any  diSereace  in  the  thickneaa  of  the 
gUM,  It  ia  insignificant.  CaUieuose. 

[72911.]— Brighton  Enrinea.  — I  incloM)  Uie 
following :— No.  !a,July  187.>:4a,  1377;  70,  1880; 
&7.  Oct.  1874:  103,  Sept.  1B70;  104,  Oct.  1876; 
103,  Sept.  IS7G;  IOC,  dct.  1876;  112,1877;  113, 
May  1877:  114,1877:  H6,  July  1877;  130,  Nov. 
18^1;  143,  March  1876;  143,  March  1870;  144, 
April  1879 :  loS,  March  1S81 :  183,  Dec.  ISSfl  :  269, 
May  18S0;  201),  May  1S80;  2W.  Oct.  1877;  3S8, 
Kov.  18SG;  402.  Man^h  1873;  404.  May  1 873 ;  411. 
1873;  413,  1S73;  ia2  to  426.  18S2 ;  427  to  42B, 
1HS4 ;  430  to  132,  1S87 ;  481,  broken  up  1867. 
Cylinders  of  No.  157,  ISlin,  by  26in.  Old  Noa.  401 
—403.  They  used  to  ran  fpora  96  backwards. 
Ho.  201,  Nov.  1872 ;   202,  July  1372;  ^O'S,  April 


[72913.]-^ 


lotographln^  the  Moon.— I  used 


of  my  lelesoopo ;  (ocussed  the  moon  on  the  ground 
^laaa,  and  gave  an  inatantaneous  exposure.  The 
image  produced  at  thefocuaot  a2}  o.g.  will  be  very 
smail.  I  used  a  ^ia.  o.g.,  putting  the  plate, 
Bay,  I'^.in.  inaide  the  viaual  focua.  H.  A. 

[T2013.1  — Photograiihlns'    the    Uoou.  —  I 

auchaimall  telescope  tor  this  purpiue.  The  fot- 
bwing  is  a  aimple  and  more  ecoaomical  plan,  and 
answers  weU  both  for  telescope  and  microscope  :— 
Turn  a  piece  of  wood  similar  in  shape  to  that 
shown  in  the  diagram,  so  that  the  cylindrical  por- 
tion A  B  slides  home  into  the  eyepiece  tutw  with- 
out any  shake.    To  naa  it,  place  jout  dry  plate  in 


osition  on  tho  disc  C,  and  having  previously 
Dvercd  it  o-ith  a  piece  of  red  paper  or  cloth,  fix  it 
. )  the  disc  by  means  of  a  couple  of  paper-clips  or 
patent  clothes-pins.  I  need  hardly  mention  that,  in 
order  to  focua,  a  piece  of  ground-glasa  the  size  ot 
"le  ol  your  plates  should  be  clipped  to  the  disc, 
id  the  moon  carefully  tocuiaed  thereon. 

T.  D. 
f729 15. ]— Canal  Boat.— Both  tho  querist  and 
Latris"  are  miatakea  in  supposing  that  it  is 
necBssary  to  jump  in  the  direction  of  A.  Quite  the 
contrary.  While  you  are  on  A  you  travel  at  the 
rate  ot  three  miles  an  hour.  If  vou  jump  in  the 
direction  of  A  on  to  B,  your  head  will  retain  this 
hut  your  feet  will  be  stopped  by  friction  on 
alighting,  and  carried  the  opposite  way,  ao  that 
you  will  have  a  worse  toll  than  ever.  But  if  you 
jump  in  the  direction  of  B  you  will  ceaao  to  move 
""  "■-  direction  of  A,  and  your  motion  coinciding 
.  Kat  ot  B,  you  will  ahght  safely.  If  B  were 
paHUng  A  in  the  same  direction,  than  you  would 
■■■""  'n  the  diroctionot  A  and  B  ;  but  since  thaj 
1  oppoaite  directions,  you  must  reverse  your 

motion  to  prevent  a  fall.    II  the  bargee  was 

not  hypothetical,  he  was  probably  trying  a  practical 
-ke,  ClLDESIOSE. 

[7291S.]— Blaaolvad     Bonea.— Advsrtiw  your 

address,  and  I  will  write  to  you.  I  know  what  is  the 

matter.  Su. 

[72928.]-Puinp.— Without   seeing   boiler  one 

jinot  give  a  correct  reply,  but  should  think  that 

boiler  ia  dirty,  or  the  tub^  too  close,  as  the  wil«r 

ia  really  foaming,  and  the  introduction  of  the  coo! 

feed  reduces  that,  and  water  falls  in  glass.     You 

should  examine,  and  iu  any  case  not  work  water  ao 

low  in  glass,  or  you  will  have  a  mishap. 

Bristol.  T,  C. 

[72U2S,] — Pump. — I  should  imagine    you  start 

mmping  a  lot  of  cold  water  in  boiler ;  the  water  in 

wiler  then  partly  leaves  aS  boiling,  and  the  apace 

locupied  with  bubbles  of  ateam  no  longr 


•i  now  speukiuR  of  the  dilFt 
betwfon  hot  and  cold  water,)  It  would  be  better 
lor  llie  boUer  if  you  could  warm  the  feed  with 
waste  steam  from  engines  (not  allowing  any  grease 
from  cylinders  t<i  gat  in),  and  pump  in  at  the  same 
-- ite  as  boiler  evaporates.  Cajjbbidob. 

[720an.]— Star- finder.— You  will  find  instruo- 
Dus  OS  to  making  and  fixing  finder  in  Proctor's 
Half-boura  witli  tlie  Telescope."  A  finder,  how- 
'er,  is  hardly  necessary  for  such  a  small  aperture 
I  2m.,  eapeciallv  so  as  your  teleacopo  appears  to 
be  without  a  stand.  T.  D. 

[72939.]— atai-flnder.— Yon  will  find  a  descrip- 
on  of  a  very  simple  star-finder  in  the  "  E.  M." 
for  May  27. 1SS7,  with  which  the  designer  bos  often 
picked  up  the  planet  Venua  when  she  was  visible  to 
the  unaided  eye  in  broad  daylight.  The  baaaboard 
'  be  level,  the  angle  j-  equal  to  the  co-latituda 
of  the  place.  Set  pointer  to  the  declination  of  atar 
tfl  be  fomid  on  the  circle,  aud  put  the  hour  pointer 
to  its  propel  place  by  meana  ot  a  watch  put  to 
aidereai  time.  H.  A. 


[72954.]-BrftzinB  by  Eleotrictty.— AHlw^ 

you  might  be  able  to  perform  the  operation  anir 
the  conditions  named,  with  acurroutof  800aiiipi». 
I  do  not  think  you  could  depend  on  the  result  wiB 
leas  than  1,000  amperes,  in  oouseijuenoe  of  tben»    | 


[729.56.]- ToinlnK  True  Cylinder  in  Ste 
To  "  JiCK  OF  Atl.  TKiiiEa."— My  eontres  are  < 
of  60'.  Will  you  kindly  describe  a  barrel  oe 
and  obligeV  S.  Y. 

G,]— Tnmlnff  True  Cylinder  in  StseL- 
,t  your  lathe  centre  runs  dead  true  Mm 


[729,j-i,]— Tnminff  True  Cylinder  in  Slaej 
Look  to  your  running  centra:  poasiblv  the  W 
your  mandrel  is  not  perfectly  true,  and  JOQ  ■>) 
fiud  a  place  where  it  (the  centre)  will  run  tiB*.  I 
■  trae  the  centre  up,  aee  that  both  caatal 
angle,  aud  that  your  worli  ia  sqnan  Ol 
enda.  Drill  the  centres  in  work  a  little  way  Bp.til 
our  difficulty  will  diaappear. 
Cambridge.  A.  J.  Dl*. 

[72956.]— Turning  True.- Ends  ot  cyliate 
lay  not  be  square,  and  oentre,  therefore,  not  tan- 
ig  centrally.    But  more  likely  the  runuingMaln 


[72342,]-Oovemor— It  all  depends  on  what 
speed  you  run.  hut  as  that  is  perhaps  not  of  much 
importance  to  you,  you  can  make  balU  jin.  diam., 

g  on    Iho  spindle  to    push  down  sleeve  and 


spindle  of  say  ivio-  or  lii 
horizontal  or  vertioal,  ; 
ing  to  speed  adopted. 

Bristol.  T.  C. 

[72915.]— Gomponnd  Sarins.  —  Proportiau 
correct.  Cut-off  in  h.p.  cyliDdar,  aay,  at  I  rtnts 
will  give  you,  aay,  12  to  15H.P.,  indicated  roughly. 

Bmtol.  T.C. 

[72953.]  -Boring  Taper  Holoa.— To  "  JiCi  W 
All  TEiDES  "  AMD  "  SNOWBilx,"— The  holaa  an 
'iia.  long,  and  required  to  be  dead  tra&  WiB 
'Snowball"  kindly  describe  a  taper  D  Ut!  « 
hoae  spoken  of  in  hooka,  as  far  aa  I  can  Bad,  an 


tboae  spoke 

all  for  parallel  work,  aim  > 
presume  the  cutting-edge  of 
its  side.    If  ao,  please   aay    .  . 
obtained  (O  get  a   cutting-edgi 


3  taper  D  btt  ia  ca 

iw  the  clearance  ■ 
r  biota  will 
X.  T.  Z. 


TO. 


[729G0.  ]  -Equation.-, 


iraplify  woricing,  (heai- 


Arf  -  B4  -  «. 
Arf  -  Bl       , 
aU~bc 

I        btt 

On  Ellbg 
have  done 

n  and  working  ou 
by  logarithms- 
^  _   3-0S4A  - 

thenumbenwUehl 
2'533B 

,  .  -  ?■-=?!_* 

-  1-900B 
J25^~~ 

Assoc,y&S. 

[729S0.] 
3904 

-Bqutttioa.— 

.      Hl-8    „ 

8il-93  ,    .     799  , 
39-01  '  *  n^' 

Take  I  + 
A 

Irom  each  aide  of  the  oqnatioa- 
,      3S'37  ,  _^  35-37  „ 

B 

*  ^  "  ■^       39-04 

T    4-    *'-9'   » 

And 

B       A=l«« 

,  ^   1*'5*  ., 

39-04  2-2-9B ' 

A-i-y):(B-i-yl;[B-A).-: 
1  :  12-51,  or  12-64    (A   -  *  -  y)  =  47-11 
-  J-  -  y)  ■  3Ji-a7  [B  -  A). 
n  this  we  obtain  ~ 
(1)  47-91  B  -  l2-5t  A  -  35-37  (r  +  y) 
[2]  12-a4  B  -I-  30-37  A  -  47-91  (jr  +  v) 
47-91  (47-91  B  -  12-64  A)   -  35-37  (12-Sl  B 
-t  35-37  A),  whence  A  -  B, 
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.   £8-36  „ 

_   173-90  ,    .    Ul-80  „ 

il  — 

39  01 
32-99 

,       39(M 

"  '-ma 

O^il-- 

23-99 

16-05 
22-au 

.   ,    /58-3fi 

„        2299\,_ia'05 

=  39-(M  .  . 

-'-SS* 

waj  we  obtain— 

W.    C.   JOCELTS. 

Uiulin  StunpliiK.— Tbi>  ia  the  o[d 
bam  block- prlating.  If  you  adrertige 
and  wbat  yau  want,  I  hsre  na~  " 
■lit  vriiat  yon  will  get  an  ooawai 
with    any    pattaroa    you    ie(|iiii 

i   equal  parla   of   Sno   iiumiue-L 

aoma  flady- washed  pipaday  would  do 
vour  patteroa  of  aheet  braas  io  etripa 
neaign,  and  drive  them  into  apieci  ' 
:iT   Bj-cunora  fadways   the   gtaio. 


Jacx  of  All  Teabes. 
BBure.— The  prea- 

■    mc  uumnjiiCOJII  lOTOl  bctWBHn 

mercury.    lEitia  "liOm.ta.,  the 
1  volume  must  be  cfdoulated  into 


Su. 


B.So. 
Transparent     tTnhrsakable     Ha- 

■  BDina  of  the  traospiirent  horn  uaed 
iustead  of  ghisa. 

Jacs  of  All  TniDEi 
-Transparent   Unbroakable   Iffa- 
w  will  mica  do  ?    Thia  is  rather  brittle, 

to  verv  thin  platea. 

Assoc.  N.S.S. 
Transparent  ITnbreakable  Ua- 
Sheeta  of  gelatine  oontaioinK  A„  of 
if  polaah.  These,  on  eiposura  to  iiHhl, 
b  and  insoluble  in  water,  white  they 
tranapateiicv.    2.  White  oellulDid,  the 

now  used  for  pianoforte  i.ey».  Thia 
;n  on  with  pencil,  and  the  writing  easily 
waahing  with  a  damp  ma. 

H.    BOTTOSE. 


mathematical  in 


iiment  makera.    Aa 
a  frequently  bound 


diajiea.    \V1 
but  if  now  procurable,    would    com- 
sr  our  qneriat's  wants  as  to  pendl,  but 

-  as  to  mk.  F.  Q.  Ll. 

-  Tslephons.  —  Speaking- tuboi  will 
laily.  Tbey  may  be  conTenienlly  eon- 
>rawD  paper  rolled  into  tubes  of  jin.  to 

Assoc.  N.S.S. 
VelQphone. — Use  a  fin.  compo.  gas 
akine-tube.     I  have  three  in  uae  regu- 
r  auch  a  abort  distance  aa  you  require 
my  advantages  over  any  kind  of  tele- 

Hall. 
Eelephone.— "  Ulaterman  "  can  com - 
Lween  the  two  parts  of  his  houaa  by 
3b11  teiephonea.  Theao  require  no 
1  to  call  attention  he  might  use  magneto 
-•~it  right  o[  the  Bell  telephone  ex- 


3  the  12t 


>r  sell  tt 


,  appears  to 
r  dilute  sn 


..  _.  that,  inatead  of  uaiug  plain  vi 
mlpburio  acid  along  with  the  zinc, 
have  got  some  strong  bichioQuito  or  chromic- 
aolutiou,   either    put    in   ioteutioiially,  ai  -oo-ied 
through  the    too    poroua  cell.     The  tu^wniah-red 
deposit  ia  chromate  of  mercury.    To  prevent  thet — 
rapid  tranatuaion  of  bichromale  (or  chromic  add), 
LB  well  to  make  the  porooi  pot  quite  dry  and  hi 
and  then  paint  it  all  over,  except  one  narrow  sti 
about   Jiu.    nide  fnm  lop  to  bottom,  with  he 
molted  paraftiti.    The    cells    must    be    coupled 
aeriea for  lighting.  Every  cell  give)  about  tn-OTOl 
S.  BomcjB. 
[72968.]— Darts.— Treat  it  aa  an  r  bracket,  tbe 
comer  of  the  f~  being  A  in  your  akef^h.    Then 
breaking  weights  in  cwts.  at  end  of  each  bracket 
would  bo  for   wrought-iron  ■    '  -^  ~,    i'   being 
ladiui 


indies.    If  W  = 


-  Cdin.,  thett 


V  a20 


—  J  V 15  =  say  2iu, 
The  strain  on  strap  A  may  be  taken  at  1  ^ 
load,  and  aaoCion  of  same  to  give  a  strain  of  three 
ton  per  square  inch  actual  load. 

Bristol. 

[729ft9.]— Indicator  for  MBdical  Coil.-To 
Mr.  BOTTONE.—  Tbsse  indicators  do  uotindicatsth- 
atrength  of  the  current,  but  only  the  eitc-ut  1 
which  the  rsguUtor  haa  been  pulled  out.  Make 
dial  with  any  dasired  number  of  degrees  on  it,  froi 
0'  Bay  to  360°.  Arrange  in  front  of  tbia  a  poiute 
on  a  poised  spindle,  paaaiug  through  to  the  tuck  ol 
tbe  dial.      Now  coil  some  catgut  or  a  Sue 

round  the  spindle,  and  attach  one  end  of  the 

or  gut  to  the  brass  regulator.  When  this  ia  pulled 
out  it  will  cause  the  poiuter  to  travel  over  the  dial. 
If  a  counter-poise  be  hanged  on  the  other  end  of 
the  chain  or  gut.  the  pointer  will  return  when  thi 
regulator  ia  pushed  in  again.  S.  Bottone. 

[T39T0.1— Uaslo  lAntam  Soraen.— Ii  arollei 
blind  not  feaaible  ^  Sx. 

D  the 


[72971.]— HaKio  Xantam. — The  cauae  of  glaaa 
breaking  will  be  that  it  is  too  tight  in  ita  fitting. 
Use  tbe  thinnest  glaaa  you  can  get,  and  have  it 
loose  all  round,  and  it  will  very  rarely  break. 

R.  B.  S. 

[7^972.  ]-ltodeI    Boilor.-Coal  ia  out  of  the 

question ;  methylated  spirits  will  do,  and  possibly 

diarcoat— but  neither  with  tubes  of  lin.  diameter. 

f  lOOlb.  pressure  in  a  model  ia  abeunl 

e  of  the  noughts  from  your  Sgurea,  ani 

you  will  be  nearer  the  mark,  J,  A. 

[7-2073,]- Uanufactured   Jewels.- If  anv  ol 

hcate  of  alumina,  it  is  not  likely  they  will  tell 
you;  neither  will  the  Sivroa  people.  Your  only 
chance  is  to  experiment  till  you  get  tbe  "trick    ' 

Plymouth.  B.Sc. 


[  72974.] -Narth- Western  Inglnes.— Of  the 
engines  of  the  "  Lady  of  the  Lake"  class  between 
7i)— ItiT,  there  are  fourteen,  aa  follows ;— No.  1 
Saraoeu,  28  Prometheus,  Nov.  1S61 ;  33  Embus, 
Feb.  ISm ;  41  Harlequin,  60  Tantalm,  March  1860  ; 
61  Phosphorus,  Feb.  1360 :  77  Mersey,  97  Atlanta. 
Ill  Rusael,  May  1860;  117  Tiger,  Nov.  1860;  127 
Pool,  March  \m;  134  Owl,  May  1360;  i39CyHnet, 
Nov.  18C1 ;  165  Star,  Nov.  18(10.  Of  the  8JT,  or 
"Diomed"  claaa,  there  are  about  60  in  all  on  the 
N.W.K..  and  between  76—167  there  are  (our  ;— 
No.  35  Talisman,  36  Thalaba,  124  Marquia  Douro, 
Feb.  1365  ;  90  Luck  of  Edenhall.  Oct.  '74.  There 
-e  no  Oft.  cDoi pounds  on  the  N.W.B.,  and  of  the 
Dceadnouvht "  daas  there  are  about  42.  No.  2 
City  o(  Caniale  ("Dreadnought"),  March  1SS6; 
2H.)  Phalaris  (821),  Sept.  IS73  :  No.  373  is  Clank  : 
805  Caliban  (formerly  Cyclops).  March  1861  (821 
clasa).  Kobth-Wkstbes. 

[72977.]— PttlTermacher  Ohaln.— I  did  not 
aee  the  former  inquiry,  but  from  tbe  following 
description,  copied  from  page  405  of  "  Electricity 
-'n  tbe  Service  ol  Man,"  recently  published  in 
lonthty  parta  by  Meaara.  Cauell  and  Co.,  I  should 
nagine  you  would  not  have  much  dilHculty  in 
making  a  belt  for  your  own  use.  "  Each  element 
of  thia  battery  conaiata  of  a  pieue  of  wood,  ibout 
which  a  ctipper  wire  and  a  zinc  wire  are  wound, 
t  insulated  from  each  other.  The  tour  wire  enda 
each  part  are  beat  as  oa  to  form  loops,  by  meana 
which  the  copper  wire  of  the  one  pair  is  con- 


ol  the  nszt,  and 
ised    aa  tlie  fluid,    the   girdle    being 


l.lghtinB'.— To  Mb.  BottOse.- There 
Jiing  BB  mercuric  acid,  so  you  may  bo 
tt  the  brown  deposit  is  not  that.    But 


iraed  in  it ;  the  wood 
tlie  battery  reioaias  charged 
the  liquid.  If  magneaium  be  substituted  for  zti 
the  current  is  considerably  increiised,  and  wnt 
may  be  used  isstsad  of  vinegar. 

H.  BHOOSLEOCBaT. 


[72a79.]-lHaB0lvinff  Amber.— I  am  afraid 
you  have  not  got  real  amber  to  work  on,  or  you 
would  And  it  diaaolve  in  chloroform,  benzol,  or 
camphorated  alcohol.  If  it  ia  amber  cotopboniiuA 
(amber  refuse  alter  dry  diatiltatiou)  you  liavg  got 
you  will  find  it  soluble  id  oil  of  turpentine  and  taiXf 
ails.     This  is  used  to  make  the  amber  mrnish. 

Plymouth.  B.Sc. 

[72979.]  —  Dtsaolvin^  Amber.  —  Powdered 
amber,  especially  if  partially  roasted  previoua  ta 
poanding,  diBsolvoa  easily  in  chlorototm  and  good 
beniole.  Crushed  glass  should  be  mixed  with  the 
amber  to  prevent  adhesion,  and  expose  a  large 
surface.  In  the  old  collndion  days  I  made  many  a 
pint  of  amber  vamislt  in  this  way.       3.  BoTTOliil. 

[72980.]- Tower  Soof  Ridgliir.— The  aUte* 
are  cut  to  mitre,  and  pieces  of  lead,  called  "  atepa," 
are  nailed  nnder  every  course  of  slates.  It 
"A.  B.  T."  will  fix  two  boards  so  as  to  make  so 
accurate  model  of  one  angle  of  bis  roof,  and  Bet  out 
upon  them  the  depth  of  each  oourw  and  the  width 
of  each  alste,  the  adjoining  slates  in  each  course, 
takon  together,  will  give  the  shape  of  the  steps. 
Hall. 

172939.1- Tower  Soof  Hldsin?.—!  do  not 
qmte  onderstand  "  A.  B.  T  ,"  but  of  courHe  with 
such  a  st«ep  pitch,  ordinary  ridge  tiles,  or  rather 
hip  tiles  could  not  be  used.  You  could  use  strips 
of  slate  about  iia.  wide,  copper  nailed,  and  bedded 
and  pointed  in  cement  down  tbe  comers  A.  as  yoD 
call  them ;  but  it  I  had  it  to  do,  1  should  most 
certainly  put  "lead  rolls" — i.e.,  round  piecea  of 
wood  nailed  to  rafters,  and  then,  when  slates  arc 
on,  lead  dremed  over  these  rolls  to  lap  over  slates 
on  each  side.  Any  plumber  will  show  you  how  it  ii 
done.  Imkpot. 

[7-29S2.]— Dynamo.— Yon  will  have  some  diffi- 
culty in  getting  50  volts  10  ampH-res  from  so  small 

f not, 

you  may  posaihly  get  the  result  vou  desire.  The 
difficulty  hes  in  the  tact  that  it  ia  rather  difficult  to 
get  a  cast-iron  field-magnet,  shunt-wound,  to  mag> 
netise  itaeU  until  the  speed  (and  consequent  E.mTF. 
and  current)  reachea  a  certain  point. 

3.  Botkwb. 

t729S3.]-Nola7  Flano.— Put  thick  felt  below 
the  feet. 

Plymouth.  B.Sc. 

[72983.  ]-NolHy  Piano.— Something  might  be 
done  by  putting  rubber  bulTors  under  the  leet  of 
piano.  Sk. 

[72n83.]-NoUy  PUno.— You  cannot  get  rid  ol 
the  noise,  thnt  is,  if  your  naighboura  have  eara;  but 
you  can  mitigitte  it  by  letting  the  piano  legs  and 
pedol-bor  stand  ou  thick  indiarubber  discs,  at  leaat 
lin.  thick.  Please  note  that  the  piano  must  not 
touch  the  wall,  or  any  artide  iu  the  room,  other- 
wise the  sound  vibrationa  will  be  conducted  by 
them.  S.  BarroNi. 


lo  on  thick  slabs  of  indiarubber,  or  perhaps 
er  still,  in  little  boxes  full  of  sawduBt.  The 
latter  can  be  coverod  up,  and  made  even  oma- 
mental.  If  the  aawduat  boxes  are  used,  especially 
it  glass  receptacles  for  tbe  legs  of  the  piano  are  also 
— iployod,  there  ought  to  be  no  inconvaoieuce  in 
._9  rooms  below.  But  possibly  the  house  is  bo 
built  that  it  is  resonant :  there  ia  no  remedy  tor 
that.  Oeoasoit. 

[72984.]-a«lIway  Brtdros.  —  Why  ihoold 
"  Bon  "  nave  the  foundations  for  his  bridge  in  the 
water  as  the  atream  is  only  7ft.  wide  P  U I  were 
doing  ttuB  work,  and  I  have  done  a  good  deal  in 
this  Une,  I  Bhould  put  my  foundation  on  each  aids 
of  the  stream,  and  lay  tbe  bricks  on  a  good 
thickness  of  concreta  if  there  was  not  a  rook 
foundatioD  (and  this  is  very  unlikely  in  tbe  neigh- 
bourhood of  a  brickfleld).  The  arch  might  have  a 
span  of  about  12ft.,  and  a  rise  of  about  4ft.  to 
4ft.  Gin.  The  arch,  if  built  five  half -bricks  thick, 
would  be  of  ample  strength.  B.  S.  3. 

172980.]— Pure  Dlaaolved  Bonea.— Probably 
"  Foreman '' used  too  much  eulphuric  acid.  Sul- 
phuric acid  is  the  only  add  that  can  be  used. 

W.  H.  3. 

r 7-2937. ]—(Jravlty  Blsotrio  Clook.—If  I  were 

'  Slom."  I  ahould  not  alter  the  Bain'a  dectric  clock 

to  bo  worked  by  gravity-arms,  as  ho  proposes,     I 

should  keep  the  clock  aa  it  is.  with  the  exception  of 

taking  oft  the  contact  breaker,  and  drive  it  with  a 

current  Bent  every    eecond    from    some  good  dock 

with  a  one-second  pendulum.     If  the  glenoid  on 

"  ■  pendulum  is  properly  wound,  he   can   do  thia 

h  a  water  battery.     I  have  one  thus  working, 

.  it  is  a  great  sucoess.    I  hid  it  going  for  seven 

itha  without  any  atteutiDii  whatever.    At  the 

of  that  time  I  merely  clianged  the  water  in  the 

battery  and  put  in  a  handful  of  common  salt. 

AooLYtE. 
[72990.]— Telephone.— Join  the  flnt  and  lonrlli 
studs  of  Bwitch  together,  and  connect  them  to  line 
C,  and  join  the  second  and  third  studs  together  and 
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ooDiiect  to  indepeodnit  ImII,  and  bm  that  the  bar 
Uut  comiecti  the  tvo  levers  of  twitch  a  made  from 
aome  noQ- conductor  of  eleotridtyj  than  jon  will 
not  be  oonfuied  bj>  the  wrong  heil  ringing. 

F.  W.  Bbesabb. 

[72991.]— Dyiuuno  Wlndiac— Yoor  Krmatora 
is  mull  to  get  an  oatpat  ol  26  smpirei  at  60  Tolta 
preonre.  Trj  I21b.  No.  12  oa  the  aroutiire,  Sib. 
No.  12  on  each  legof  the  F.M.'a.  oonnaated  in  panllBl 
for  the  niiea  oofla,  and  101b.  No.  18  on  the  F.M.'i 
in  one  leogth  (or  the  aliuDt  coil.  It  u  baidlj  worth 
oompoundhig  the  machine  tar  so  nnall  an  ootput  aa 
ten  ampirea ;  still,  if  you  are  ioclined  to  tij,  me 
61b.  No.  16  OD  the  unutnie.  Olb.  No.  IG  in  two  aata 
in  pataliel  for  the  wries  coils,  and  20Yb.  No.  18  tor 
the  shunt  ooils.  S.  Boito;ik. 

[72992.]-PaTlfrliLK  Tltrlol.— If  you  willBdver- 
Ijae  yoDT  addross,  I  will  write  to'  you.  I  have  the 
neoMsary  technical  knowledge.  Sv, 

[72994.]— BawInB  Kaohlne.— To  Mb.  Bottohs. 
— FowBT  required,  between  a  half  and  one  man- 
power ;  speed  of  hand-wheel  about  1  rers.  per 
■eoond :  oi  needla  bar  and  ahnttle  shafts  about  2i 
revs,  per  second.  S.  Borro^fs. 

[72995.]- PInId  for  ZIno  lAbels.- It  you  will 
advertise  your  address.  I  will  send  you  speamens  ot 
diffemnt  fiJci,  and  you  can  take  your  dioice. 

Sh. 

[72996.]- Vacuum  Tnlwa.- It  is  poaiHt ;  hut 
it  would  require  a  great  mscy  tubes  and  a  cou- 
Bderable  amonnt  o(  battery  power.  The  length  o( 
■park  required  depends  oa  resistance  ot  vacanm 
tubes.  The  shock  from  a  2in.  spark  coil  would  be 
deddedlynnpleauDt,  Thetubeaarecalted  Qeissler's 
tubes.  They  are  made  in  a  multitude  of  designs. 
Sit. 

[72996.] -Vacnimi  Tubes.  —  Vacuum  tubes 
oontaining  a  caibooic-add-gas  vacuum  (this  not  a 
bull)  give  a  fairly  white  ligbt.  but  hardly  enough  to 
light  a  room  well,  about  sufficient  to  see  by.  and 
tut  is  all.  A  coil  giving  a  2in.  spark  is  not  to  be 
played  with,  the  £ock  from  it  would  probably 
seriously  injure,  it  not  kill.'  Such  a  coil  would  work 
a  tube  2*in.  long  btiUiaotly.  S.  Bottone. 

[7M97.1— Battery  uid  Idghtniny.- It  is  iust 
possible  that  during  a  storm  lightning  may  flnd  its 
waythrongh  the  battery.  No  great  mj'ury  would 
accrue,  except,  perhaps,  melting  the  wires.  It 
would  be  no  use  connecting  the  negative  wire  to  a 
water-pipe.  It  would  be  better  to  protect  by  a 
properly  oonBtmctsd  lightning  conductor  quite 
mdependent  ot  battery.  S.  BottOhe. 

letor 
m,  8.  BoTTO: 

[73001.]— Plan  Oaaeg.— The  chimney  being  the 
draught  producer  (as  an  exhaust  tan  would  ba  on 
the  upcast  shaft  of  a  mine),  th 
highoit  (from  accumulated  fi 

thooearer  you  approach  it,  ann  less  au  oionguie 
track  to  ashpit,  where  it  may  be  almost  ml.  Thus 
llie  boiler  nearest  the  chimney  shows  thebigheet 
w.g.  The  high  w.g.  in  the  main  fiue  indicates  a 
high  velocity  oonaeqaent  upon  insufficient  area, 
whilst  the  chimney  area  was  probably  correct.  The 
temperature  ot  the  gases  entering  at  the  base  of  the 
cbimney  should  not  exceed  400°  fahr.  for  ordinary 
woAing  steam  pressuree  of  from  451b.  to  6Ulb.  per 
■qoaie  inch.  JSxsiBmiBBa, 

[73003.]  —  Accmnnlator.  —  You  can  charge 
these  by  placing  them  across  the  main  circoit,  with 
suffloieot  reaistanoe  jo  circuit  to  bring  thsm  up  to 
aearly  the  same  resistanoa  as  the  lamps;  this 
woolcl  be  about  25  ohms.  S.  Bottoxb. 

[73O06.]-HB»t.— By  Charies's  Law— 
V,  -  V,'  X  "3  +  '. 


speakiDg,  however,  (1)  occurs  in  works  on  geo- 
metriou,  and  (2)  in  works  on  analytioal  conies. 

No  Sro. 

¥'3009.]— Leol&nolie  BatterTea:  Proportlona. 
he  exact  amount  ot  manganese  dioxide  is  not 
material ;  anything  between  30  and  50  per  cent, 
works  well.  Fuse  coarsely- crushed  carbon,  60 
parts ;  needle  manganese,  40  parts.  Be  careful  not 
to  use  dust,  either  in  the  carbon  or  in  the  man- 
ganese. They  must  be  granular.  S.  BarroyE. 
[73010.]— Bleotrto-Boll  MaKiieta.- You 


.-.  2  (273  +  0-313 


or  I56-5°  absolute  temperature.  No  Sio. 

[73005.]— Cootc  Seotlona.—The  words  "  in 
acceptance  "  almost  seem  to  imply  that  "  A.  M." 
imagines  a  contradiction  lietveen  the  definitions.  A 
Oonio  may  be  defined  from  ( I)  one  or  other  of  its 
imwerties,  (2)  its  mechanical  construction,  (3)  the 
secoon  of  a  cone.  The  usual  way  of  explaining  the 
namee  given  to  the  conic  sections  by  ApoUonius 
(not  AppoUonius)  is  as  fallows: — The  psfaliola  is 
so-called  because  v''>^j:,-the  ellipse,  because 
S"  <p  e;  the  byperbola,  because  y'  "7 pi,  p  being 
the  perimeter.  ApoUonius  Sist  called  the  curves 
•edions  of  the  nght-angled,  acute-angled,  and 
obtuse-angled  cones  respectively.  Analysis  being 
in  most  hands  a  much  more  powerful  weapon  than 
geometry,  the  latter  of  "A.  M.'s"  two  definitions 
is  posaUy  more  common  than  the  fonnv-    Strictly 


much  of  U 


Hue  a  wire.    Fou 


mtageol 


would  be  o(  any  ose  to  yon.  The  way  to  analyse 
Tn'lfc  is  to  determine .  the  total  solids,  the  fat,  and 
the  ash.  and  componi  the  amounts  with  those 
obtained  from  pure  milk.  Sk. 

[73011.]— mik.— For  Is.  you  ean  get  a  test-tube, 
hv  which  you  can  approximately  ascertain  the  per- 
il cream  in  milk.  The  milk  should  be  set 
_^  .  .e  tubs  either  fresh  from  the  cow,  or 
warmed  to  100^  Fahr.,  and  the  tube  then  placed  in 
cold  water.  The  percentages  of  different  samples 
should  be  read  off  at  definite  periods — say,  six 
hours,  or  12  hours.  For  another  shilling  you  can 
obtain  a  lactometer,  which  is  a  speciflc-gravity 
bottle,  graduated  so  as  to  indicate  approximately 
whether  water  ha*  or  has  not  been  added  to  Uie 
sample.  Another  device,  procurable  for  2s.  6d., 
indicates  the  purity  of  milk  by  an  ingenious  colour 
test.  None  ot  these  tests  can,  however,  be  relied 
npon  for  accuracy.  If  accuracy  is  required,  the 
quantity  of  fat  on  a  given  aample  must  be  estimated 
by  the  laclobutyrometer,  the  butter  -  fat  being 
extracted  with  ether.  IC  is  a  somewhat  tedious 
process,  unless  a  number  ot  samplee  have  to  l>e 
examined.  To  ascertain  the  amount  of  solids  other 
^an  fat,  the  residue,  after  the  extraction  of  the  tat, 
is  evaporated  to  dryness  and  weighed.  It  the  per- 
centage of  sohds  is  found  to  fall  below  a  certain 
arbitrary  and  vary  low  standard,  the  milk  is  con- 
sidered to  be  adulterated  with  vratar— indeed,  the 
standard  is  so  low  that  it  leaves  room  for  a  pretty 
tree  dilution  of  ordinary  oow's  milk  before  its  level 
is  reached.  Refrigerated  milk  I  consider  quite  as 
wholesome  as  new  milk— indeed,  rather  more  so,  as 
the  process  involves  a  good  deal  of  aiiration,  which 
disHpates  certain  odorous  gases.  These  may  ot 
may  not  be  injurious;  but  milk  so  aiirated  and 
cooled  keeps  sweet,  when  in  miUc  not  so 
treated  B.  lactis  and  other  germs  grow  quickly. 
The  cream  con  be  mode  to  rise  on  refrigerated 
milk  by  heating  it  to  100°  Fahr.,  ot  even  r20°  Paht., 
and  then  plunging  the  contaming  vessel  in  the 
coldest  water  obtainable.  The  watery  part  ot  the 
milk,  being  a  better  conductor  of  cold  than  the  tat, 
contracts  more  quickly.  The  fat  becomes  thus 
relatively  lighter,  and  rises  to  the  surface.  It  is  a 
fact  tor  which  I  am  unable  to  aocount  that  milk; 
thus  reheated  sours  moch  more  quickly  than  fresh 
milk.  It  follows,  from  what  I  have  stated,  that 
refrigerated  "•illr  con  be  tested  for  purity  the  some 
OS  new  milk.  I  may  add,  respecting  the  addition  of 
l>oric-acid  preparations  to  milk  to  pteeerve  it — for 
doing  which  I  see  a  man  waa  fined  in  London  the 
other  day— I  am  of  opinion,  from  an  extended 
experience,  both  using  them  in  my  own  family  as  a 
food  preservative  and  prescribing  the  salts  of  tioric 
acid  medicinally,  that  they  are  no  mote  injurious  to 
the  human  economy  than  chloride  of  sodium ; 
indeed,  I  know  that  wliat  would  be  a  poisonous 
dose  of  the  latter  would  produce  uo  particular  effect 
were  the  fonuet  taken.  But  some  people,  who  are 
never  easy  unless  they  are  engaged  lu  the  discovery 
of  dietetic  mares' -nests,  have  found  out  boric  odd 
is  poisonous  ;  but  then  I  think  they  liave  also  oscer- 
tamed,  to  their  own  satisfaction  and  the  discomfort 
of  nervous  people,  that  everytliing  we  eat  ot  wear 
is  also  more  ot  less  impregnated  with  morbiSc 
agencies— and  yet  we  live  on.  Docroa  Mbd. 

[73013.]  —  Blaotric  LiKhtinff.  —  To  Mb. 
BorroNB. — Sixty  cells  giving  2  volts  each  and  20 
amperes  on  the  short  circuit  would  ligbt  well  from 
20  to  25  lamps  ot  110  volts  taking  about  OS  to  1 
ampere  each,  or  30  to  33  if  they  took  only  0'6  of  an 
ompire.  The  statement  that  a  current  ol  1 10  volts 
can  light  up  "  any  number  "  ot  incandescent  lamps 
is  totally  erroneous.  First,  because  volts  is  not  a 
current  at  all ;  and,  secondly,  because  a  batterv  has 
always  a  resistance,  and  uus  has  to  be  reckoned 
with.     In  your  case,  the  resistance  of  each  cell 

be  about  080  of  an  ohm,  since  the  current  giv 

only  20  amperes;  30  olyour  cells  would  light  a  good 
arc  lamp.  3o  that  the  60,  in  two  separate  lots, 
would  h^t  two  such  lamps,  I  con  recommend  the 
Brockie -Pell  tamp.  The  cells  should  tiearrangediu 
series.  S.  Bottone. 

[73014.]  — 400.P.  Shunt  Dynamo.— To  Me. 
BoTTONB.- Wind  the  armature  with  about  ]lb. 
No.  20.  Wind  the  field  magnets  with  about  !>lb. 
No.  20  for  the  shunt  oirooit.  Have  a  switch  arrange' 


ment,  by  means  ol  which  you  oaa  oonoMi  the  tm 
limbe  ofjthe  field  magnet*  in  paraUtf,  ao  as  to  I* 
~ '    to  leduoB  the  resistance  to  i  when  yo«  «ut 

le  the  machine  as  a  eerlea  dynamo ;  othsrvin 

the  resistance  of  the  F.M.  coili  wfll  be  too  Ugh. 
You  will  also  require  another  switch  in  aODnMta 
with  the  F.M.  wires  to  open  the  posng*  for  lbs 
aeries  cirouit.  A  ring  armatore  takaa  naaily  dmlb 
'  tqnite)  theamount  of  wire  required  bra  Amtb 
— ' —  '-  -ve  the  same  output,  sinoe  all  the  win 

s  the  ring  is  dMd  wire.     Whsa  tb 

field  magnet  of  a  dynamo  are  wonnd  *iQk  tooGtUs 

wire,  so  that  they  do  not  get  fairly  a •=— '  *^ 

effect  of  increosmg  the  amour*   "• 
cteaae  the  magnetism  ;  this,  of  couxee,  ud 
E.M.F.  in  volts,  and  oonseqnently  the 
also  increased.  "    ^ 


at  201b.  messore  per  square  inch ;  for  701b.  B  ^ 
require  to  be  made  of  iron,  and  stand  a  w^m 
presaure  ot  at  least  2101b.  per  niuiTe  indt— t«.,t> 
be  pressed  to  three  times  the  working  pg— ~ 


[73016. ]-Beller.— It  wiU  be  nfa  »t70Ib.,M 
It  higher.  IshouldputtwoorthreehoopiroaadiL 

I  am  supposing  the  ends  are  not  flat  or  cdse  stajsl; 

"  neither,  it  would  not  be  mle.  T.  C. 

[TS017.1— BrlKliton  B»Uw»y  I.oeamatlTsa 
-"A"  class:  G  coupled  tank-wheela,  4tL  iis> 
leter ;  from  rails  to  top  of  chimney,  lift  So.; 
Y>m  rails  to  centre  of  boiler,  5tt.  Sjin.  ;  ftoBisii 
>   foot-plate,    3tt.  6^10.    "B"  class:   4  fro^ 

coupled  wheels,  GfL  6in. ;  trailin|r-wheela,4ILIii.; 

*  om  rails  to  top  of  chimney,  13lt.  2in. ;  IiMt  aft 
<  centre  ot  boiler,  7(t,  din.;  cyliodeia,  tS^byK; 
uls  to  foot-pUte,  4ft,  D.  L 

[73018.]— Dynamo,  Onsmme  Type.— Ta  Xl 
BorrONB. — Armature  4iin.  diameter,  3h]  ~'~ 
— lund  with  Sib.  No.  IS.     Field-m^nst  eoi 

I.  long,  2Ln.  diameter,  wonnd  with  ICHb.  No.It 

No,    19  runs  45  yards  to  the  pound.     Tib 


amrom. — a  natiery  wiu  a  suver  map,  lunaBi, 
by  chloride-of-silver  paste,  and  eeptrMed  tna  li 
zmc  by  a  pad  of  blotting-paper  is  one  of  OiM 
chloride -oft  sHver  batteries.  These  battsrin  M 
'own  it  used  on  the  closed  drooit.  Tk^M 
'  use  except  tor  working  amaU  poafcst<*; 
and  not  much  pwd  for  those.  "  ■■— — 

[73022.]— Broken   Wreat-Pln.- The  W  W     | 

-J   remove  a  broken   wrest-pin   that   caosit  m 

gripped  and  twisted  out  Is  to  drill  it  out,  uuliahM 

with  one  a  target  size,  ot  plug  the  bole  and  iMM 

As  to  the  buizmg-string,  that  must  be  ex: 

find  the  cause  of  the  buiziog.    Ferhapa  Ih 

loose  ;  perhaps  the  string  does  not  beaj 

_ie  bridge ;  or  perhaps  the  staring  has  gas. 

does  not  say  whether  it  is  up  to  pitch  and  nl 

0*r 

[73022.]  —  Broken  Wrort-Pln.  —  I  s« 

lu  will  not  be  able  to  extract  thatpui,asyairi 

is  flush  with  the  plank.    In  that  case  it— I  jj 

ired  out  ot  driven  right  in,  snffifawitly*-  ~^" 

lom  for  another  pin.    If  you  will  adnr 

address,  I  will  send  you  three  different  sbs 

to  select  from  so  as   to  fit  ptoperiy  (no 

Take  the  noisy  string  o3,  and  send  it  to 

Ooddard,  Tottenham-ooort-road,  W.,   or  ■>  ^ 

Bew,  Little  Camden -street,  Camden  Towa,  SM 

They  will  make  a  new  one^thot  ia  the  onlynr' 

*"- !;.  J.  H.  s™™ 


[73022J— Broken  Wrart-Pln.- 
It  in  a  fix,  from  which,  I  am  afrud,  all  thi 
.  these  columns  will  not  relieve  nim.  Hsv 
stringer,  who,  in  (he  hurry  of  hii  piaoawmk  W 
has  Imockeil  the  pin  too  deep  before  tnmiajit|1 
asked  the  same  question  in  despair.    A  "W       ^ 

Sin  extractor  "  may  be  obtained  from  Mr.  Hl|        '' 
7,  Drury-lane ;   but  I  fear  from  the  d>E># 
that  he  wiU  have  to  trut  it  on  the  hi 
principle,  and  punch^it  dean_thronA  Ok 

[73023.J-Piano   Dampem.- To  Kb.  B 

OB  Mb,  ScnucHT.— Under  dampen  ei 

invention,    and    are    not    generally   1 

English  makaia.     They  exercise  a  gnJAw*! 
over  the  vibration,  becauae  they  m(  "H^ 
middle  of  the  string.    It  is, ,  hawe*«i,  F**^^ 
have  too  much  of  even  a  preaomkblr  |m1W       it 
r,  when  in  good  order — wnidi,  t^mewiTi''       ■ 


always  the  onee    they  are  apt  toprndseaaM       ■ 

"--,  that  is  anything  butpleaaant,  andlk^       ■ 

ilomy  may  be  ralievad  by  tiie  JadidMs' 


lond pedal^ I'thlnkthe  "adiantVB"k#  i 

tionable,  aud  should,  on  the  i*ho)e,jMirei  ■ 

top  damper  for  general  use.  W.  B.  Itl^i  J 

[73023.]  —  Piano    Dampen.- Tlia  P*"£  ^ 

Siouotorte  action  with  under  dampers  it  Da'*  ^ 
>r  one  with  upper  dampers ;  bufttieiiMNM 
you  have  seen  may  be  a  auperiot  elMtf  W| 
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n  prefer  tbo  ona,  and  some  tho  othei 
diiiplf'  a  matter  of  taste.  I  do  not  uu. 
1  nudei  duDpen  tor  the  toOavriog 
Tho  under  dampers  certainly  stop  Uie 
Iha  strings  more  effootivBly  than  the 
ira  :  but  thore  is  nsoally  B  hreat  in  f-  - 
1  the  dampen  leave  off  aud  tbe  ti 
0  treblB  part  begin,  in  which  there  a 

2.  In  order  to  get  room  for  the  under 
.weon  the  action  and  the  atrings,  the 
a  hammer  is  about  lin.,  and  in  some 
awaj  from  the  strinai ;  conseqaantly, 
ammer  hoc  atruok  the  stiingi  it  will 
,  becauto  its  centre  of  RraTi^  is  now 
strings  and  its  own  centre  or  fnlorum, 
s.  a  spring  is  required  to  force  it  back 
-place.  3.  The  under  dampers  require 
>rce  them  aeainst  the  atringa  in  order 
yibratioo.  Now,  if  we  press  the  key 
its  course  by  plajinKpifl'iijJimu,  these 
most  more  when  the  hammer  comei 
be  dampers  away  from,  the  strings. 
ve  oveipowered  the  two  springs;  but 
low  and  no  sound,  hence  »e  are  com- 
mnp  the  key.  The  action  with  upper 
IS  not  damp  so  well ;  but  there  is  nu 
sound  where  they  leave  off.  Neither 
^OT  the  hammer  requires  a  spring — they 
k  hy  their  own  gravity.  We  can  play 
■ith  such  an  action,  and  ftitf  aa  well, 
lave  no  springs  to  overcome. 

J.  H.  ScHUaiiT. 

L.  and  T.B,  IfOCoa.~(L)Sii-coapled 
lin.  diam.,  trailiug  wheels  3ft.  ?■"  ■ 
in.  diam.,  26in.  stiiike:  heatiqg 
93J-5sq.ft.,  lireboi  B.iosq.ft.,  total 
area  of  fire-grate  I37«q.tt. ;  boQor- 
-rel  10ft.  3iD.,  diam.  outside  Itt.  On. 
bes  (iron)  192 :  Ifin.  diam.  by  10ft.  7lin 
f-plates:  capacity  of  tanks  l,200eala. ; 
■lendinc:  to  driving  7ft,  3in.,  driving  to 
in.,  middle  to  trailing  flft.  llie  trailuig- 
Webb's  radial  axloboie!.  Weight  of 
aading  wheels  Htona  3cwt.,  on  d  '  * 
i  3cwl.,  on  middle  wheels  I2tana 
heels  OtoQs  flowt.,  total  JStons  13cwt! 
is  fitted  with  the 
-iron  block  acting 


ig,  the  wheels  being  Gft,  in  diameter, 
1.  by  26in.  The  traotiYB  force  eiertod 
d  of  steam -pressure  iu  the  cylindera 
-     ^5i, 


72 


IIO'S;  tho  weight  avail- 


1   force  .       ._.  ^ 

re  ;— length  of  boiler- barrel,  lOft.  31... , 
boiler  outside,  *ft.  lin. ;  number  of 
iiameter  of  tubes  outside,  IJin. ;  dia- 
e-wheels,  3ft.  7]iQ. ;  thickness  of  tires 
la,  3in.  Heating  surface:  — fireboi, 
nbes,  9S500»q.ft. ;  total  1028-2oaq.ft. ; 
19'2-isq.ft.  ;  valves  placed  between 
nk  motion  ia  of  the  ordinary  type, 
mgines  of  this  class  have  Joy^s  ralve- 
Jves  being  above  cylinders.  Total 
:1ft.  OJin. ;  weight  of  engme  in  work- 
eing  as  follows :  on  bogie-wheels, 
:. :  on  driving-wheels,  14  tons  IScwt. 
liling-wheelB,  14  tons  4cwt.  —  total, 
..  2qr.  Axles  are  of  best  mild  crucible 
Xiiler  is  of  Yorkshire  iron,  the  inside 
iper.  The  lender  is  fitted  with  the 
.  Railway  water  sooop. 

AuUA.  FoBTis. 

)lBatB  of  I>ead.— It  may  possibly 
dry.  Tou  might  also  try  crystallisa- 
aihol,  Sm. 

I^clanehs     Battery :    Corroded 

are  probably  right  about  the  sul- 
being  at  the  bottom  ot  the  mischiof. 
harm  in  washing  the  cells  out  with 
d;  but  the  cells  should  afterwards 
ler,  to  which  a  few  drops  of  liquor 
re  been  added,  for  several  houra.  Be 
ilgamate  your  zincs.      S.  BoiTOSE. 

Precipitation     of     Sllve 
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QUERIES. 

{73039.]— Nolae  on  Oello.— Can  aannu  inform  mc 
ai  lo  lli9  piobabln  ciutie  and  Its  remedy  erf  the  f  olloiring ! 
When  I  look  out  my  cello  one  day  last  week  to  pnwHse,  I 
noticHi  a  nanl  sort  of  twang  after  every  note  that  wu 
played  at  all  loud.  It  sonsded  upon  all  Ua  sbtogs,  but 
more  particularly  opoa  the  tfalrdandfonrth.  I  found  onl 
the  Buundpoat  was  out  ot  npiidt,  mI  put  that  liaht,  and 
bivaalM  altovdthe  brito.  I  have  thus  nuwded  to 
conslderaUf  ImpHtving  aol  ekoigtlieDiaK  the  tana  ot  the 
Snitouraenl,  bnt  oannot  Bit  rid  of  the  twBos,  whicdiBanBdi 
u  11  a  knitting  needle  na  lecting  upon  the  oello.  It  has 
been  Ilka  it  one*  bafura,  bat^hted  ItMlf  again  on 
■haldsK  some  shavings,  to.,  out  of  the  interior ;  but  I 
can  find  nothing  in  it  now,  nor  can  I  see  any  fiiga  of  anv- 
thlng  sprung  that  might  eause  Uib  mischief .  It  munds 
worst  on  f  aatoial,  third  Onfler,  hnt  poiltiao,  aud  In 


is  tvbullt  about  ^x  mooths  ago,  and  n| 
I  been  in  very  good  otdi-r.  Ikecp  it  In 
(ii  in  a  dry  and  warm  almojiilieia,  i 

disagrceablo  i 


leivei  In  Chapter  I.  on  "  Teli^honei "  dian-o  : 
would  it  be  any  advantsn  to  make  it  larger,  i 
my  eelli  shall  1  want  at  eu^h  eod  I  3.  Flaue 
■otily  and  liie  of  wire  the  fgui  bobbios  shoulit  b 
th.    4.  Csn  I  oae  an  iron  ferrotype  plHtu  for  tl 


■    Oalvanometer.- 


qOHntityoolLiI  Alu  what  sii 
ntity  ooils,  and  what  1  ot  the  iat 
[TW49.]— Eleotro-  UaBnat .  - 


isily !— B.  8.  8 


eleetro-magnet    to  lift  J  Ian.     I  must  not  exceed  thi 

foUowing  lisea:  — Length  «ft,  thiekn™  31 

lOin.    ItlM<tob«flBt,iuitcnrved.    KmdlyH 

cells  RiviDg  1-t  volts  vm  dilTs  it !    I  bareaboutfillb.  No. 

18  BTW.S.  iFiie,  covered.    'Would  this  be  ol  any  met 

Also  could  I  have  eoie  cifiC  of  ordiaary  Iron,  and  what 

would  be  the  probable  ctxt  ot  the  whole  I— H.  C. 

irSMS.]— Amarloan   OrBOn.— To   "Onoisos."— t 
should  eiteem  it  a  favour  it  you  uuld  kindly  lend  me  yonc 

American  organ  with  r^' full  Hto  reals  on°Swe11  an/tour 
or  flvB  on  Great.  Bacb  manaaJ  to  have  reeds  from  18fU 
lose  up.  The  pedsli  I  am  thinking  of  putting  (wo  seU 
al»  16f  t.  if  I  can  get  any  variety  of  tooo  in  bmU  »el.  Can 
tltatbedooel    Idon't  think  it  would  be  worth  whikb) 

Iha 


liie  the  bellDwB  would  b 

Further,  I  cannot 

Iwlthoutgettuiga 

.    ._  .ir  eouplen  pe^lal  I 

HweU.    It  it  would  uotbe  troubling 


„  where  to  fli 


much,  I  abould  like  a ; 


th.'iiii,  liide',  and'  8ft.  deep, 
■way  Jot  ca—     ^  "• — '■'■'— 


taking  out  about .,_, 

for  his  eourteooa  r^y  sent  In  respanse  to  a  lette 
dreoed  diteet  to  him,  nod  it  he  would  like  to  send 
pUa  ot  the  aataon  direct  (he  has  my  address]  I  sho"' 

Clad,  as  it  would  isn  onr  Ur.  Eoilar  the  eiipeni 
look.  Flan  about  an  Ini^  to  a  foot  would  be  best,  I 
-thatlairiiatltiledtoset  it  odL  Isawhliartii 
American  organ  building  in  onr  refarenaa  library, 
see  he  thate  teaumnands  Uanm'a  reeds.     Wot 


tlieC  L*  produced,  the  ootea  thempelves  being  pi 

[7a03n.)-Tal6BE0po.  — I  have  »■  an.  aehiomatii 
leas,  Idia.  focah  Would  this  be  any  unb  for  astro,  tde- 
ecope.  If  so.  what  eyepiece  could  I  construct  tor  it,  aud 
what  power  should  I  getT—Q. 

[73M1.]— Oa»  Tire  Pumaoe.— Can  any  reader  givi 
gas  Instead  of  wood  for  beatlni 


inblean 


lioal  I-Cc 


S.]— Telegraph  Line.— In  a  telwiaphic  llni 
(ingau  earth  lor  return  tho  resistance  u  counted  ai 
)w  soppoeiug  the  wire  reaistMicB  was  mcajinrBd 


[T3033.]  -Swollen'Wriat .  -For  about  twelve ; __ 

fly  left  wrist  baa  been  awollcn  vary  much.    The  doctor 
ayn  tt  ia  the  eolargemuat  of  the  mascle  through 
rork,  end  sdvifies  me  to  wear  a  strap,  and  as  loi  ^ 
-*i  ..        ,.  i.  L  t  ahould  be  glad 


M-1 -Tablet*.- 
OS  tdveial  iioei  '• 


imaadriw.— Tua^ia; 

-I  have  am 

nqoaro  and  1  thick.    Bach  tablet 

'{  letters  and  h^tues,  and  uch  ii 

vrought-bKQ  pattern  without  pirn,  so  'that  they  will  not 
ibake  off  with  the  tapi  of  the  maulder'i  hammer.  Whal 
moment  is  suitable  for  thid  purpcw!  T— C. 

Soas.l— TreaCalf.— To  •■PaACTic*i.  Boobbikmb.'' 
ve  read  with  pleasuro  and  profit  your  intEreetino 
ijticlefl.  and  should  be  much  obliged  for  some  informa- 
ion  and  devcriptivs  account  of  the  production  of  what  it 
... —  ..•,     I .,.  .[j^  very  beat  bhidingi. 


ot  for  tmdc  purposes.— Poaoai 
[T3(OS.l-AoDiiinnIatorB.  —  Will  o 
crieooed  correspondents  tell  me  what  aiu 
e  reqouvd  to  charge  accumul^ra  |for  Ii 


[73037.] -Wood  ti 


^  [79038. 1— Iitthanode.-To  Ms.  B< 

biciride  in  place  of  lulphuiic  add,  and  without  miiiji  Ioh 
r  E.M.F..  sou  to  avoid  the  oecBHity  of  a      ' 
le  line  plates,  or  of  removing  .them  when 


Precipitation  of  Silver  and 
rod  of  linn  immersed  in  a  slightly 
ution  of  aulphnte  of  copper  will  give  a 

Hncly-divided  copper.  It  immersed 
•f  nitrate  of  silver,  metallic  silver  will 
d.  Nitrate  of  silver  is  easily  reduced 
Iver  on   charcoal  under  the  reducing 

blowpipe.     Copper  salts  yield  with ! 

■ty.  8.  BortOKB.    I 


73038.1  -Bernlatof  Olook.— I  will  feel  exbanely 

iiged  if  any  practical  man  wlU  Intonn  me  what  is  the 

it  train  tor  a  reenlator  eh>dt  I    Britten  gives  a  daachp- 

u  in  his  book  of  one  of  thcKi  elodu,  with  all  pinloiia  ot 

II  leaves,  but  I  am  led  to  believe  that  pinions  M  seven  or 

eight  are  better.    Will  aonu  one  kindly  help  me  with 

correct  sires,  and  also BiiaalcattertoTcumng  the  wheels! 


[!3040.]-T8lephone«.— To  Md-'F.   C.   ALisor.- 
(ijli  tainabea  complete  Uilcphoaewilh  bellis  «c.,  locoi 

ugh  other.    1.  I  thuught  of  miklDgtne  receivers  oft) 


Any  further  hmts '. 
J.  b.  a. 

[78044. 


I  should  be  glad  of.— 


.    ... ,  tha  poles  ot  which  heat  very  much  after  an 

hour's  mnaing.  F.1L'b  wonod  with  lalb.  No.  IS.  and 
aruiatareUuSnated)  with  ^Ib.  No.  IB.  It  nma  at  l.TSO 
revolutions.  Oooduotoi  win*  ate  No.  Id.  Four  lamps  in 
pamlld  ISc.p.  Should  I  put  more  lamps  on  T  How  long 
should  anch  a  dynamo  ma  without  heating  t  Any  ii^ 
formatian  will  be  thankfully  reoeived'.-NovicB. 

[19045.]— Shookn  Cram  Dynamo.- In  a  book  that 
I  have  been  rt-ading  on  the  manAgement  of  dynamos  ft 

unpleasant,  shock  from  ao  .incudesccct  dynamo,  as  the 
voltage  never  exceeded  100."  Am  I  to  oadersUnd  from 
thiBthat  the  number  of  amperes  passing  is  of  no  cons^ 

[73048.1— Potroleiun  aa  Puel.— Ia  petroleum  used 
anocesefnilr  at  present  time  u  a  fuel  in  Baglandl  It  so, 
is  it  suitable  for  headng  brewing  coppen,  and  doee  it 

economy  and  e^cieney!  What  is  the  temperature  of 
sIaud  at  apressureof  20lb.perinchT— CoUHTUr  Btf?<a. 

[73017.]— Ooils.— Mr.  Bottone,  in  one  of  his  KpUea 
[sec  3IS3S),  eayi,  ■'  In  these  Uller,  however,  owing  to  the 
Hpsce  taken  up  by  the  serieji  coils  (which  should  be  luid  on 


NoBi 


lecoit.    What  depth  w 
■o  effecQre  as  thaw 


ondt 


lid  Mr,  Bottone 

I  believe  bia 
irertheF.U.— 


n  pulleys  with  wiDucht- 
1  bosieaate  loadel  The 

ipeasea  through  uiHband 

rolliereaiiy 


I730t§.]— Pnlleya.— Can  an; 
tnbiton'  lofonn  me  bow  (he  in 
iron  arms  and  rims  andjeast-iro 
one  I  have  has  round  ortns  witn  a  snoi 

anJ  la  then  riveted  over. '  Are  the  am: 

band  before  the  boss  is  cast  or  m'-,  "cr«I 

special  ^plianoes  for  moolding  chmc  k.  ,        ,  ■ 

OS  to  secure  great  accuracy  and  prevent  the  olms  beii 

eccentric  with  the  rim  t    Uinc  Isjiomeifhut  ot  an  offend-. 

in  this  rem>uct,  although  the  hole  ia  bored  fairly  ceabaL — 

HCISLKT  To«». 

[73049.] —Armour. — Can  anyone  recommend  a  good 
book  on  anna  and  anooor,  with  iUnatntioDil  Aserieaof 
papers  on  the  "  Knights  of  the  UiddleAges^'  appeared  in 

luhed  m  boS'limn  r-^iLsr'Tow"     °" 

[73060.] -Oaaanor  Battery.— I  have  made  a  Oasaoer 
battery  »eoord]m<  to  tho  recipe  of  Mr.  Bottone— lib. 
chloii do  of  line  ilb.  oxide  of  sine,  lib.  plaster  ot  Paris, 


It  ptnt   of  M 


Would  :hs  Viodly  slate    ttather, 


lyfo^ab 


nd  what  quantity  I    t.  U  the 
duplicate,  so  as  touproach 


srjT 


doadyb 

the  uu ' . 

'    the  Leclaneh^  battery.    I  have  latni  an  esruienwan 

i  with  1-lB  sheet  sine.    4.  If  a  rod  of  sine  would  do. 

Mild  it  not  be  bettor  to  place  it  close  to  tbe  carbon  plate, 

close  between  two  carbon  platee!— A.  B. 

t73CGl.]— Utagatua  Bonum.  Fena. —Would  some 


ebeWnd  eL.^_ _.  _ 

make  the  above  into  cylinder  fom 
e  baldened  without  ehanging  their 
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nmoli  obliged  to  1117  of  {out  oorwsponJrala  siTing  mi 

KLrtlouLin  ot  ntut  Uitf7  know  of  the  cool  jmuju  Lq  tin 
Krlel  betvwn  Scvborougb  ind  Whitby  1    JCao  title  ol 
uy  gcologiml  book  or  map  nUting  apebUIl;  to  tliB  di» 


CtSOM.  1— Wftlton'a  200o.p.  Dynamo.  — Ho»  muiy 
Ujren  of  win  ihoiilil  then  be  od  ttw  flsld-ioaeBeu ! 
Should  rishMiJiadpalslMi  BolahedlNfontheirln  IiCkIcbii 
(nectothalettaidel  Should  ■  ^Im  of  wood ba let ioto 
Uietopi««aii,*iidax^daini  brtoament  Whftti* 
tha  nie  or  Uw  win  baiiw  beat  lUie  ft  aplnl  sptJns  whan 
it  gotalo*  tormlnol  t  whitiithacwiaaof  wirabsoanunii 
Imttla  when  lUiuhed  to  battcriea  or  dynuno  I  Bbosld 
tbe  pan«hiDB«  be  EnnAd  tme  in  baak-nar  latbe  afcar 
died  on  ipilodle  beton  win  i*  wouiur  on  umiitDioI 


111  weishi  U 


luonetii  be  mi  „ 

pleted  (it  the  anaHturs  la  Uttta  oi 

tanainAla  to  a  battery  t    1  propoH  wiooing  oan  J 

Uw  F.M.ltill  tho  wira  ntmaiaing  weiffha  ^JJlb.    The 

oral  to  the  li^lt  nde.  tad  »iud  od  till  [he  coil  wei^hi  Ulb. 
TboQ  cot  off  Iho  wire,  and  then  mini" 
ingldll  the  ooil  only  weigbi  7ilb.. 
other  Bide  and  doioh  off-    Should  rac 
bti  dlled  in  with  wood  le     ' 


IT  UH  in  nwltiii J  Itobjihin 
e  with  defljgm  la  marble  or 


f  Chat  (he  boilei  ioinU  were  leaking  ia 
the  vater  eacapiag  waA  aa  black  ai 
Huuijig  the  reason,  ttn  engiaeer  said  that  uiq  n^vi  uudj 
lued  contained  lime,  and  cniuod  Healing  whioh  they  pro- 
ventod  br  puttiog  oak  chipa  in  the  water  when  m  the 
boiler,  I  BhoJl  bo  aljLd  to  know  if  Ihla  ia  not  iniurloiu  to 
the  boiler  plates  T-TiuciLLia. 

[TSOBr.l— CandenaiOK  Sagiae.~Th»  water  that 
■uppliei  an  engine  faUi  Irom  the  height  ot  Mft.  to  the  itir- 
piUBpt,  tha  exhaoit  being  fonied  up  ^ain  to  ■  tank  left, 
hlgfa.  PDrmerlyt  the  alr-pnmp  had  to  puU  the  water  up 
BboDt  T  or  SfL,  OM  exhanit  talllDs  away  ag^n.  What  I 
Waal  to  know  la,  doea  the  water  falllnK  to  (he  air-pump 
iatvtaa  with  the  fmmatiDn  ot  a  good  vMuom,  or  in  any 
iray  aotdiSerentlythan  when  bring  lilted  up  I— W.  EL  E. 

[TSOea.!— Oaa.—Will  some  r»der  kindly  aoewer  the 
Tollowiiig:— 1.  Thoeost  of  generatiog  pore  hydrogen  gu 
per  foot  I  3.  Does  it  giye  far  belter  ramlti  than  house 
gai  I  B.  Doei  it  require  mom  oxygen  for  the  mixed  jet 
■nd  tha  ethoHiiiy  Jet,  than  for  tiie  lafety  jet  T  I  am 
ftware  thar  give  doable  lii^t.  Doea  it  require  double 
quantity  <a  oxygen  T— airoBuat. 

[TlOfie.]— Aoonmolatora.— Will  Ur.  Botlone  pleue 
taU  me  what  material  i>  u>ed  in  coojuDction  with  lithan- 
ode  for  an  aceumulatori  and  what  would  be  tha  capadCy 
of  platoi  menaqring  4iii.  by  l|io.T  Aluo  state  the  capacity 
of  a  zina  plate  muaauiing  lin.  by  3ui.,  with  a  lead  plate 


[33MlJ-Namo»  on  Pencils. -Would  any  of  yonr 

maken  to  imprem  their  name,  l:c..  and  haw  gilded  I  I 
hare  a  ated  roller  and  brooio  powder,  Imt  it  is  not 
■uooowfoL    Tbe  wood  I  uio  ia  beech.  ~  Btici. 

[TSOei.J-Band-paperlnK.-'C^any  of  yourreadera 
Ml  me  bow  to  make  a  ehean  maehlne  for  aand-paptring 

dHrco  by  aleam  T    How  taut  ought  it  lu  run.  Ao.  tUi.  V. 

[730m']— Motor.— To    Mr.   Bomnts.-I    have  eoo- 

Dt  thii  papur,  but  it  will  not  work.  I  hare  (rouDt)  the 
magneU  with  ail  layttTH  of  No.  Ki  silk-oovered  wire.  Doea 
a  matter  In  whloh  direction  tho  win  ia  wound  I  Could 
yoo  alio  lolonn  me  how  to  maka  a  oommutator,  aa  I  am 
Dot  tan  if  I  luTa  made  mine  oornotlyt  I  ranid  not 
DBdentaad  bow  the  wlraa  wen  to  ba  wmiHited.  aa  the 
lattelBgof  tbadlutamwMlikdiBlhiat.  Bo  I  ahould  be  glad 
If  ycra  wooU  kindly  explain  again  how  thla  ia  to  be  done. 
ITon  voold  greatly  oblige  me  by  aniwDing  Ae  aboie.— 

[T9aM.]^Allow&noaa  for  Taming.- Will  aomt- 
one  gire  a  acale  of  allowan«is  for  taming,  Htatiog  how 
mueh  tiuFfrae  to  leave  Id  gauges  for  working  flta ;  also 
Cor  tight  flta— aueh  an  oylindem,  linera,  Ac,  lay.  from  3ft. 
to  flf  t.  in  diameter  T-A.  E.  D. 

[raOAS.]- (ha-Bngitie.— Tiro  iflH.P.  nominu!  Otto 
tpa-enguiea  drlTingtwo  110-volt  dynamos  in  pnrellel,  each 
aynauo  EiTlng  UO  ampi!r»,  coneumntioB  of  gaj  pi>r 
eaeh  engoia  hourSDOft.,  wntfr  mppUed  direet  frummain 
to  both  coginea  through  ooe  meter,  whii^b  alwwi  SOOgab. 
perhour.  Iwlihto  Imowltby  KttiDgduwniiLnka,wuuld 
(he  water  eiroulale  quiek  anung h  to  keep  eogioes  oold 
ODOugb  I— if  no,  what  capacity  would  be  rei]uired,  and 
what  site  pipe  to  and  from  engines,  and  any  other  in- 
formation bearing  on  tho  aboie  will  be  received  with 
thank.  t-W*iBB  JiCKtT. 


u  bieyele  bubs. 


[TSOST-l  — ElBCtrlo    Light. -Will 


5tin.  t^  llin.,  arranged  in  farm  uf  agquare  with  thezloce 
In  tha  eeDtn,  oalng  4  aarboni  and  3  udcb  for  each  cell, 
The  linBa  would  b*  Hin.  by  Ilin.,  and  jin.  thick,  and  bow 
to  arrange  them  for  Seat  reaolt,  PreBuming.  I  double  the 
lampi,  rdonbla  the  battery-power,  and  w  on-  Also  how 
nuny  volta  could  I  escpeot  from  each  enif  with  chromic- 
Bdd»luthmI'M.I3rBn»a.  ^^ 


l;soe8.]-TBleplion8,-In  fltliog  a  leleiihon.?  up  vilh 

aa  tbe"E,M,"r(oe1verdoeewithabatleryT    Aodwould 
the  BfU  receiverfl  be  impimed  by  uauLg  a  battery  m 
circuit!— BsaaiED. 
I730«9,]— Safe  Preaanreof  BoUsr.-Oould  one  of 

tbe  following  dimi-naioTn ; -aft.  high,  diameter  liio., 
Internal  Hrcboi  Isin.  hiali.  Bin.  diamettr,  subttance  ot 
fonndatloo  riag  Jin.  by  I}ia,,  lin.  plate  all  oter  boiler  t— 

IT3070.] -Musical  Soales.-Ia  there  atthcpres«nt 
time,  ot  wa.  ther^  ever  any  natiuq  that  med  a  scale  in 
which  intOfvalB  were  not  integral  multiplea  of  a  Hemi- 
tonaT  lathe  Bemi-lone  founiicd  on  a  law  of  nature,  or 
merely  a  conventional  derelopment  T  Is  then  any  acale 
that  diflera  io  tta  intervale  frnm  ihasc  we  me— Le.,  major, 
minor,  and  Gregorian !— Criblis  Huhiiboh. 

[7.10: 1.1 -Marine  BoilBra.- Having  a  pair  of  Sin. 
by  t  jin.  ulide-valve  e^llnder  enginea  for  a  4ft.  boat.  1  wish 
to  make  a  boiler  to  steam  fust,  in  order  to  drive  the 
BOglaeaat  7  0to],000nir8.  perminnte.  . T propoae maldng 


deep,  iilghUy  rounded  at  bottom  to  At  boat,  and  well 
atajed,  rireboi  rlRbt  through  tin.  high,  SliB.  wide, 
wblah  will  leave  Jin.  spaeo  for  water  at  aldea  and  bottom. 
Can  vsrtlatl  tubes  be  reDommended,  aa  I  thiok  of  patting 
four  iio.  from  top  to  bottom  of  due,  and  alx  jin.  Field 
tubes  eonling  front  crowo  axid  half-way  down  near  end  of 
dre-gnte  Ain.  hmgl  Will  any  experienced  reader  Htato 
If  I  may  rely  on  this  ttyle  of  boiler  as  fast  generator  at 
Mb.  presauis  I— Bi..i.r  flooas. 


pB'Ti.l-Ooldl.tno.-Willaoma 


Ijmi  U 


073.]- Thonograpli  GTlindars.- Can  anyone 
so  the  pnportionH  ot  becawax  and  p«^ffii»  used  in 
bne,  and  oChar  iBgredlenti,  It  siiy  I    I  nannot 

arrangement  by  wUch  tha  atyle  or  rocotdlag 
lib  »  nude  to  impinge  iMainat  Uie  maphngm.    Any 
ts  wJl  oblige.- PciiLin  Oil. 
raOTt.] -Ohromlo  Oella.— What   effect    diet  t)ie 


0  fail  of  much  use  T-UamMrxon. 
[IS^7B.l— WhoBtstone  Brld^.-WoiUd  a  circular 

ona  by  Hduoing  K.  of  itanding  conncctiuoi,  aa  tbe  end* 
f  the  wire  would  be  bcoughtcloie  to  each  other  l-L'sx. 


173078.] -Black  for  Tools. -1 
lOme-made  tools  similar  to  black 


[73&7T.3— Fotmtttin,  - 


73&7T.3-F 

also  Doe  of  JoMtib  Evui'a  totaiy°  pnmpa,  which  bringB 
water  out  of  a  well  llfL  deep  (aiink  for  the  purpose)  in 
my  aogliie  houK,  and  oinle*  It  thioiigh  about  13IUt.  of  i 
iron  gaiplpa  and  rubber  boaa  to  water  my  garden-  Now, 
It  oeeORM  (0  DU  that  thla  engiiM  would  work  a  toantaio 
in  my  garden,  about  100ft.  frnnaigine.if  carried  through 
Jin.  gaspipe,  with  a  drain  fur  ontlet  when  twun  wa*  full. 

and  carry  it  out  7— liijuinita, 

[TBOJfi.l-Wlmahurst  MaoUne.-To  "j.  w."- 
lilaiiy  thanks  far  your  reply  to  query  7V910.  Would  you 
adviee  mo  to  fix  new  aeoiors  I  You  might  say  what  is 
etfeet  of  having  them  nthei  taiver  Uian  you  name,  1  by  } 
tit  M'  The  laydenjanlnawbavean  about  haif-pinu 
WhatiaeffeetT  IwiLtr^ewamalloneaasaoan  ailcin 
get  the  glaaa  neseauy.  Whon  working' this  machine  anil 
charging  Leyden  jan  by  eonneeting  terminals  to  inner 
and  otuer  eoatSngs,  tha  enrrent  li  often  reversed  after 
allowing  to  stand  a  few  minutea,  and  o«aaIonplly  it  re- 
rusw  to  ftart  wUhout  a  little  coaiiog.  Bhall  be  glad  ot 
that  advice  you  k  kindly  give.— Fdzzleu  Ose. 

[73079.  l-U&gneto  Machine. -Will  some  electrician 

nBticnuichine,  and  afltv  cltaniDff  it,  cannot  get  any  current 
through  it.    When  out  of  the  box  I  can  get  a  brilliant 

in  the  box  the  eurrent  doea  not  Hon.  I^era  is  no  abort 
circuit  in  the  handlee.  Ougrht  I  to  have  a  platinum  con- 
tact on  the  end  of  the  tpriDg  which  receives  Ihe  spindle 

Mt™How  doacouSi'ie  bobbinS^b^to  thema^^^ 
COXITAICT  RiiDia. 
I730e0.]-Bell    TalBplLonBa.-Will    anyone  please 

National  Telephone  Co.  In  their  Bell  rccoivoni  lha»e 
read  tlie  valuable  pspeta  writttrn  by  Mr.  Allsup,  and  he 

" ~  ■     ■       ! "  it  is  sUted  to  !»  M  ohma,  so  I  am 

■h  end'ioined  in  pantile],    Bhuuld  they  be  vrouod  to 
I  btgber  reslatance  than  if  only  one  recdver  is  used  at  each 
saA,  as  there  are  two  paiha  open  for  the  current,  which 
■ould  lower  the  reeistaoce  T-F,  W.  B. 
f7Bc81.]— Anotent  Olock.— Will  »o 


er  kiadlv 


length  of  pendulum  and  weight  of  bob,  and  weight 

dnving,  goinK,  and  ticking  tmini  combined.- W.  S.  H 

173(i6i.]— BnfflnefoiDTiiAmD.- IwoDldliketa 


[7J0S3.]-3plIt  Organ Pipoa-— Will  « 
oblige  by  informing  me  the  best  way  to  sol 
are  aplil  through  over-ttining  t— F.  W. 

(7308 L] -Bennett's  Iron  Battery 
please  teQ  me  whether  Bennett's  iron  battel 
lor  lighting  «-valt  lamp  I  Do  you  tav.  Id 
in  ouler  cell  with  ironturniDgi  when  chart 

along  with  lbeiincT-0«*  l^ai. 

lJ308S.)-Ponnula  Wantod-— Will 
kindly  diow  me  bow  to  solve  the  following 
pitch  of  an  engine  whistle  be  a  itole  prt 


id  by  K 


[73U88.]-S'irB-Bar».— wm  say  Bremi 

flre-tairs   (otdinary)  cast  faco  do' 

-' '-'■■f'Tglhefaceotl 

I  lea' I     Huce 
several  palepls  talen  out  lor  chilling  cer 

[73C87,!  -American  Lanadry-wc 
lately  been  Io  some  ot  the  New  York  bole 
some  Hao  linen  Dbirta  got  up  at  Fam?.  1  i 

to  know"  2ns  of"  0™^ could  teiFrao  srli. 

ore  got  up  1    They  are  simply  ptrfeotion_— ! 

173<sa]— aaBlatanoa.- How    can    I 

an  ohm  coil  and  ast4tic  galvonometej.— ftx 


addressed  lo'-J.  Piiaoa,  KnoUaide,  Vanl, 
PEOBLEM  MCCXXX. 


n^i      ^1^      ssm^  fi^ 


« 


1,  B-SBS.  1.  .in 

a.  Mates. 

N0TICB8  TO  COHBESPONDEN 
CoBP-Ecr  Mluliona  to  IMS  by  E.  Perriu,  W 
Biene.  W.  OEeavc  {pure  and  pleasing,  bui 
C.  P.  P.,  J.  H.  Ea-twood,  Fr.  Fernando.  ( 
O.  W.  Uiddletoo,  A.  Fellows,  jnnr.,  J.  Ki 
Bogen,  W.  A.  Cluk.  D.  Mackay;  to  If 
Middlelon,  J.  H.  Eastwood,  J.  H.  Rogers.  D. 
W.  Gnavx  and  W.  A.  Oark  draw  oar  atl 


As  antateor  would  like  to  pliiy  a  gg 
ajldress  on  application. 
C.  M.  iSD  E.  Piaai-i.— In  IfiJJ,  il 


lack  of  a  chapter  or  two  00  chefs  probleiDs. 
been  met  by  the  publication  of  another  work 
scries  entitl.-d  -"Tlii!  Two-More  1  hens  Prohle 
I*wi.  Mr.  liws  13  well  known  aa  one  of  o 
poM^n.  and  joint-aothor  of  the  "IThess  Pi 
book,"  Wa  need  haiJly  nay.  therefore,  thai 
islnntedinanint«reeting.lucld,  and  system 
which,  subject  to  Ihe  ImiitA  at  bis  disposal, 
to  be  devdr^.  We  are  pleased  to  come  s 
old  fricnda  again  io  the  selected  problem?, 
Ocmn 

That  on  the  fore-finger  of  old  Ti 

Sparkle  for  ever. 
The  remarks  on  eonttructioc  and  nvrit  ol 
well  worth  the  attention  of  the  fouhg  eomp 
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IS  10   C0BHE8T0HDBHT8. 

imailllnil  itavU  U  mUruHj  la  ilu  Iditoi 

UMBtsio,  ut,  Anud,  w.a. 

fT6  TO  OO&RSSFONSKNTa. 
>oe  ilde  of  the  [wpa  onlj.  and  pot  dnwbi(i 
1  on  sepunta  piosH  of  pspsr.  i.  Put  Iitl« 
vh«a  uumiliw  qaeilei  nnt  the  nimbsn 
tlClH  of  the  gnniM  to  vUeh  ttie  repliiw 
bufe  ii  puda  fit  iBKtiiig  M«n,  iinsiiM, 
UUui  «  qoBin  uUsk  for  adiliiHn  of 
or  «rnnaad«aU,  or  lAan  tool*  or  Mha 
pnrehued,  or  replloi  ghiag  (ooh  luforma- 
l»ertadH««ptuiidTatueniuta.  B.  No 
[  lur  bluatioiul  or  Klaitiao  InfonDitlon 
iroqEti  the  poal.  8.  Letlcn  leot  to  corre- 
to  the  Editor,  u«  nirt  forwwiled, 


9  I*  lapMlallr  dn«n  to  Hint  No.  4.    Tbt 

to  letten,  insriai,  ud  repllea  1*  nuut  foi 
id,  «od  It  la  not  fiir  to  oBeapji  It  with  qom- 
■e ladluted  abon,  iritjoh  uaoi^af  indl- 
ud  which,iriiot>dTartl*(iiilQitiintlinB- 
lepUa*  which  m.  The  "  aiipentii  8ik1c 
■  ■  chntp  nieuuof  ohtalnliu  gaili  Informa- 
lut  ooi  nadon  will  anil  tKenuilTn  of  II. 

J  ireoiiig,  Nut.  iO,  and  ooulmowIedEcd 


Ami'.— C.  Birehall.  ~  Qnaero.— J 
— AoOld  SubMrtber.— W,  W.-C.  1 
J.  IT.  BawolL-A.  Hairii-DnB 
■.-Hodel  F 


doubt  vbulher  the  mUr  waul  J  ri 
ilal    pipe.)— (Teiio.      {F  " 
d  (mm  the  Ciri!  Berri 


when  competJUve 
the  cfitlBQU«.)— : 


inationi  ars  not  held,  but  merely 
I  ntilablUtr  of  the  eandJdatea  for 

-M.    [Forinf •—  ■- 

and  otjiui „ 

ndioH  of  baok  Tolumoi.  What  [■  meant  br  a  "lot  of 
pip«"I  HaTe  ther  bees  In  an  organ  and  ue  in  com- 
pletsHtal  Wiek>'abDakDn"Onnn  Building."  Wnrd, 
Lwli.andCo..  in  ■  lueful  ODO  fur  unsteun-l-B.  B.  n. 
(PnetiK  Tuica.  but  at  the  ltM.S.  thejr  gBOeniLtr  pnl 
thtiment  on  the  "eroi"  Id  ml-onx'-coplBl.  Cnitom 
mattij  KttlH  Bucb  mBtten.r-P.  P.  ISee  ladlns. 
Spelter  for  bnuiog  ti  nauaUf  bwi,  tb 
Einc  determlainR  ilj  nof CoeM.  Piticure  i 
>n»(,-*«.  w.T,rn»ton,  of  hia  blowpim 
--■'--'    Eleclrio-BESl 


J.   P.    IT.  _("i 


.    That 


m..  VL,  VIL,  Vm.  aju 

Q»a  be  hid  for  la.  Did.)— H.  Htd«.  (See  "ninU" 
above.  Smelf  7011  cannot  haTe  asm  the  manj'-utldlea 
va  b*T>  DobUibed  on  th*  prtetieal  work  of  eleiitrio-bell 
HutrnfOinaad  fltOnc,  and  oadantale  lighting.)  ~Ota- 
viTTii.  lllie  UtuTdU  arldonlr  n3>  "  teat"  If 
indlcea  an  eomotl^  plued,  tho  diala  road  lir.SlO,  aa 
plren  In  Bnt  line.  You  ean  suUjr  •—'-  '*••  m^i—  nf 
the  lop  dill  by  noting  what  effect 

the  hand  or  ■-' '  •■—  "' — - 

little  dial  re 


index  of  the  "hnndteda"  dial.    It  ti 


HOTICE    TO    BUBBCaiBERS. 


OUR   EXCHANQE   COLITinr. 


Astro.  TelascoDS.  S)ln  O.O.,  Cooke.  iJieffrpiH 
TolBBoope  BanaitOTikl.  ISlin.  With  rcaector.  e'. 
Trkult    laatnunant,    if    o.g.,   anTsr   einl 


— C.   C.  EUiaon,— E.  L.  O. 

(If  j-oH  mean  the  pulley  Uloatnited  01 
lOre^s  or  the  maken  ta  then  KJTen ;  if,  u 
u  au  ID  adTertlacment,  the  affitmi  la  ran 
EiTen  with  that.    About  what  time  aco  !) 

fte  niraal  mount- '■ —  ' ^-•- 

nhpBite;  butthi 

WdBntand  what  j 

n  la  Bnid  at  am  _  _  _  _  _ 
lis,  for  tta  melUnit  point  ig  -  aS'Palii 
IkIow  frceiiug  point  lis  boilini  point  is 
I.  Tinloil  tomjs  an  amalguo  wllh  qnick- 
,  is  wlmt  sou  mean  hj-  "  melting.")— Dae. 
mulipri  and  adc  them  if  It  la  worth  wbili 
our  ivory  rule.    If  no  lums  on  it,  forward 

Mander,  Old  Campton-flivet.  aibo,  W.]  - 
-Oil  haye  the  diea,  yon  wantafly-pram,  and 
nperlr  anoealad.    Batirtiat  do  jonme- 

medal  aCtimplng  T  Ton  will  and  full  p 
t  die-^lnking  \n  bade  volumn,  alwi  sa 
'er  and  gold;  bat  for  the  latter  yon  c 
[tfbell'i  Uannal  of  Practical  AauiTlnB," 

"•■"'—  — '-'"-"ledbyLongmaBKl- 
e,  and  the  iadi«<,  of 


S<v  p.  lOO  last 
s.    ri  i.  theTa 


ibaC 


atfftve 


be  sond-bUst,  a  ttencll  prolectitig  tbt 


Tou  shoijil  have  elated" 


ichiomale  or 
irilhooili.    At 

.tflmal  dimeoaio] 


( piidi  and  guttflpndia  together,  atln 
D  Ibe  drnd  ata(e.)-BoLDiB.  [Tmrni 
r.illj  made  of  one  part  ti" 


I^Sm" 


^hing  of  12__ 

that  It  la  Oremwlah.    You  migoL  jx 
'  'is  addreaa  by  rsftninoe  to  the  Pate 


alhelomake  one.  TirNo.  IBO, 
rgtring  Kr.  g.  Croasley'a  deiHoa. 
imbaokyolnmea.)-J.T.B.  (We 
bink  there  was  mndi  demand  Idi 
_-.  _  what  way  wai  the  poor  patent 
ble,  or  ws  for  adrlaing  you  to  -mploy 
atmt  agent'a  bnalaesa  to  patent  aoythlng 

t  him— not  to  gir~  --'*-" '  " — -■■■ 

n.    Yonr  agenl  1 

—at  IfKBt,  yon  make  no  obarge  agalnat 

ir»— he  la  mrtlT  not  to  blame  & "■- 

hare  protsoled 


»>'tfu  riiMi  ami  itfc.    It  line       

d  a  Torkiib  bath  and  gruel  gvtng  to  bed 
relieve  the  more  unpteaiantaymptomB.) 
'.  (You  muil  really  give  eome  deHiUte 
[ou  want— lepiai  being  a  wide  lam.  Vo 
ctocle  Icnsea,  photographla  lawea,  or  tale- 
or  what!  Pleaaa  see  indicca  o(  back 
you  wlU  DTobably  Ond  the  ioiormatioo 
amben  already  iaaaed.)-a  A.  Usdoi. 
ea  an,  advertiied  ooeailonaUy  in  some  of 
ippoKxt  to  improve  the  ahape  of 

?o  doubt,  aypply  you.)-5!H!'"^h'OTu 

IbfT.snd  the  force  of  the  "poMiblp"  hiw 
— '     for  it  la   poialblo  '"  '-'-   -"  " 


B  oX'^'k  ^ 


.  o(  the  surface  of  the  w»t 
lar  that  the  height  of  me 


[gh^flt 


aiphou, 


whl^ 


bear  shloroform  better  Qua  othen.     3.  Hie  glaiaea 
hare  water  in  them,  and  the  man'i  handa  anmideied 
rough  with  some  aaiilngent.    It  fa  eaay  enough  to  nro- 
duce  »und  fnnn  an  oidinaiy  goblat  with  the  wetted 
hand  with   inactlw.    Sae  UMk    Tolumei     for  1 
lntarmatjao.1— AuTiDiELicTaKnAx.  (Such  qua 
muat  either  bs  aaked  privately,  or  siies  mu>t  be  g 
In  worda.    We  cainnoE  engravs  aketobas  □(   all 
and  liHi  of  elaabHeal  appltanoea  suiply  to  elicit  d 
tion*  of  Tsliu  merely  to  the  hidividairqueriit. )    'V  .  _, 
"  -  ~  ;uwiBiii,  a,  toiton,  O.  J.  B.   (In 


type'.  ^.^„^„^_„ 

Xlleotrlclty  r.  Uedioine.— ' 


e  following  la  a  lii 


™S";'.-:.r.^:i.l^'"t^.'-^':jrK^;3:?h=«S^"4 


OHASOES    FOB    ASTSRTISnrO. 


■V,™!*p« 


^nrtnbli  h^ifpAkf 


TiaKB    or    SUBSCIIIPIIOI. 


Mrt  ar  Uu  Paitad  Elaadam.  Fh  tha  Dallad  lulih  1>|,  »  U^ 
be.  nU ,  u  Fiaata  m  Balfiu  Ul,  g.  M.  BkT?  U  fadli  I'll 
■Haaui),  Ui.  U. :  la  aaw  faalaaf  thaCaMiUia  WstlailivCaaada, 
Mao taatia, NalJ, ai aay aniHCsBti^uMul*!,  Ua. 


Holloway'i  Pllla  imiiro 


'  atmospheric , 


«  ia  Dot  ■Llmj'B  the  lianliciOTbuiuJ>IUTV»  Iit>»ry>btK>ailjDiIl7a|vni 


Sarometara.   3   aneroid.   Patterns   for  Bgnatorial 

■tvdi.  dnuD^  Iricjrlfc  CrunurU  lup.  nea  f  bonirf  WLaullvIt 

American  Organ  wanted,  with  snetikl  rows  reeda, 
Wanted,  Autiwrapb  Iietteis  ol  Celabritien,  or  plotun 
Vill»ite  OBTt,  11  hands,  light  running,  sound. 
Bafatv.hDllow  rlm>.  tangent  ipokea,  balli  thraagbont; 
Wanted,  amaU  Launch  Boiler,  with  about  H  sqaara 
Pot  Btoyola  or  Camera,  Magic  lantern.  Bin.  double 


Wanted,  im^ll  Oaa  Eiwine,  in  exchange  for  S&.P- 
djnino  br  lbi'biVl>b°EI"l<lc  LljbtCo.- llaLiTia,  lil,'  DiULa|. 
VeiT  powertol  ShocklttB  Ootl,  velvet  covered,  with 
S}ln,   Benoh  .Iiathe,  jgood  aa   Dew,  tour  chuclta. 

Wanted,  Himoninm  for  learner.    WiU  give  Prlnt- 
lOcp.  SynaDlo,  finiahod  for  wire,  complete,   afeol 

Oyllndrloal  Bleotrleal  ICacIdiia,  loln,,  com- 

8p«ial  FkoUa,  ball  bearings,  tor  Fiaoo,  good  lAtfav 

Dynvno,  Manehester  ahun^  Sin.    amature,  eight 

Befotm  Safety  Bfoyole,  good  amdiUon,  balls,  in- 
ditlai  pnUlk  «™Ed  SSI.  lunp,  ■4i}»l.    Md   look.     Eicli.oi" 

A  pair  of  Talophonaai  in  aplendid  working  order. 

•J.  L.  Fp»u,  auljbrilpcil.  LMKUhin. 

Wanted,  a  good  Fountain  toe  garden,  with  about  100 
Wanltd,  tow  PUtiootypa  Photoitaphi  of  L.  and  N.  W. 


BbongsetDfiStoDka,  wilbont  dies,  hr  fan ;  or  the 
a««  Enrlna.  half-man-pDwer.  Eiohsiwe,  UNbanl- 
Splendid  set  new  guometal  Bollac  Flttionh  ) 
Fowertul  IH.P.  Vertical  Bailer  and  Burins,  on 
I^iwet  Blfle,  6-chambcred  Revolver,  old  pattemi. 
KlorOBOOpe  Sltdaa,  mod    pocket  Wemope.^a- 

"  BiiKliab  XeolUinl^O^T  "^  "f  io^'ili^J^^s^ 
'jii''''»,'BwS^uS|L^di''"'''"'"'™'''  """•'■'■■''""" 
■  NlrtatorWatali  ^"^P„i,^?*^^,'iB^.^"2i^!|^?' 
C1ackUovsmentwanted,inexc1iangetorMiaroaaOVa 

Pair  ol  stout  Blaatio  8**'**°«";,J|^1s'?^b''m; 
Fletcher's  Ooa  Bath-Haato^^  SST^ftlii^nu^ 
Vartioal  Bnrine.  ^'|,'"'"t,~JS;f  b?''^;  "vK 
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Vratei  Upholttera's  Csniiiw  ILwhine,  now  oi  food 

Wni  flicdunge  Btowning'*   11  bjr  10  Bmpid  Beotl- 

'^AU«n>  Cororaerciil    Orgvilc    AiulTifB*'    iraaUd, 

Wanted.  Hodd  Boilvi.  mbotit  lOIn.  b;  Sin.  WOl  ei- 

Exduuge  ■  qouititr  ot  I^Uie  uid  otliei  Toola.  iiIk 

Set  ta  OaKtliiff  8  of  a  3|  biuk-R«T  ■lidr-rert  lAtbe, 

3n,it.pwd,u,d.-i»fCuu=a.  fo,  iM.Wk -Ku  H.^..-ii.i=-. 

Sot  of  Outlnn  at  Sin.  iMck-joiir  a»a,  ^^^ 

QosnOty  of  Sllde-reat  Toola.  lot  of  IMlij^^lot  ^of 

Wanted,  tor  aboTfl,  a  quantity  of  31n.  Leallwr  Belt- 

fflijinan  Leolsncbf  ud  time  Biohio.  BattorleO- 

Wanted,  Treadle  Tuminit  lAthOj&l  excbaoge  puta  of 

Wanted,  Toola.  Flanca.      Bxcbuure  handiome  male 

DynaiB  oe.  lOOo.p.  and  40o.p-.  jH-^'  Vertical  Enaine. 

JiA  lot  al  sAai  ^rbona,  8.  11,  13.  IE,  IS,  » 

GM  Ooimjnted  Oaiboiu.  8  Ijealiui(ihi>  dibi,  UEf- 

alEormo  BonadO'a.  B.N.  Xnetnunent,  T  B.N.  Keft, 

Two  DynamoB,    boo  Tarda   of  Cable,  qnantfty  of 

AWUaon  S^lo^rapliia  Pen,  eort  6a.  M.,  writ™ 

1"!  or  UiCQT  t^iaan  wanted.    WOl  eicbange  to  value 

Uin.  Facile,  genoine  hall  bearing,  and  on  crank, 

Kmiiog^ny  DinlnB-TOom  Suite,  eolfd  leather, 

Bktoliet  Braoea.  neir,  10  and  lain,  long,  wronjthc- 

EarixonCaJ  Pnmpinff  Bnptne,  crtlnder  Bin.  diam.. 


IiOeomotlTa  Boiler.  Bin.  lonv,  nt 

ubt.  vilua  IiSl    Horlusul  Blldt-nl»  t^UDdr 


\^p^ 


ain.  Pan,  with  se 

Aatronomioal  Teleeoope,  length  aft.,  O.Q.  ij, 
Frlntlna'PreaB,  printgEHD.  bT  ISin.,  coat  113.  Ex- 
OrOTCoat.  Undeitoat,  Conwttiim,  Limelight  Burner, 
Typewriter.  —  A  perfect  and  really  nerrtoeaWe 
Model  Stfflm  LDflnmiitiTg  wanted.  tVHl  eichange 
BRwinff  FoFKe.   bellowa  Blowpipe,  and  Drilling 


IHB     SIXPENNY    SALE     COLCKH. 


Www  mnatrsti^a  Price  LM  ot  Sorewa,  Bolta  *nd 
XtUar'B  Bteotrlo  Daiut,  14,  Oeuagnit,  Uan- 
Tam  O'  Shantar  Honea.— Fine,  raedlom, 

Whaol'ounui^  and  Dlwldlns  to  tl  Inoha 
ManohaateT  Blectrloal  Storsa.  ...  Tar  Bella, 


Fretwork,  OarvlnK.  Bepoaaee,  and  X-eather 
Fretwork  Paroela,  lOtt.,  aasottad.  is.  Fretwork 
Turning  Wooda.— Bbonr,  Boi,  Llmum  Vitse, 
Praotloal  Djmama  Building  for  Amateura, 
Niootine    Dlfflcolty    Solved.  —  All    uaem  ol 

■HoU    C.U"    Pip,.    ..,    M..      Spl^J.d    bn.r..     H.^thful,    dtiui 

•'  aoU  Call"  71pfa>  pwl  free  la.  ML  and  la.  Sd.- 
BrMa  Name  Plate,  9in.  by  t^la.,  te.  dd.  Ll><i  tne. 
MaoMne  finrravin^  and  DlTldlnsr  onbraai, 
Braaa  Window  Platea,  engrared,  for  ■hop-tronta. 
Zino  StenoU  Plates,  lor  wm*.  bo*  and  ticket 
Bleotrio    UgM.— OomplEts  toslAllatlani,   arc   or 


toidriU, 


ir  Bit.  with  patent  locking  jo 


Bconomla  By-paaa  Workahop  Qaa  Tap  and 
Splndlea  for  grindatonea,  emerr  wheela,  ±0. ;  Screw 

UK...  .Dit-flLcUoD  rollEri,  b.Ad  .dd  tr«^,  ttamlM.td B.lav. 

TelephonOB,  gnamnteed  tlmt  aitlotilatlan  aay  die- 
Agglomerate  Blooka  and  Bands.  No.  I,  Si. 


Fsi^^;^ 

«ndlu,  ImnroTCd  an 

nature 

.?o.^5S2u^:!? 

oandlaa. 

Impiored 

annatu 

Dynamo.   «0 

^^ 

,™P."'!^ , 

Dynamo  Oaatinga,  from  M.  M.  pa  let.  Wire, 
Oaa  Bnslnea,  from  JH.P.  {Butteiwoith' a  patent) 
'jlioroeooDto  HonntinE  Katerlais  of  nlJlrinda. 


On  Hard  Soldering,— A  _^i 
On  Hard  Soldering.  - 


efnl  w 


Write  for  King.  Xendham,  and  Oo.'s  (Briatoll 
"The  Wlmehnrat  Kaohlne,"  by  W.  F.  Ueod- 
Tablea  and  Samoranda  for  EleetilD  Bngtneen. 

Eipul.w»,  llSuw,  win.  noUirs  nUin.Uoa  gf  po-m,  wunu,  »c., 
.    H.  r,  Wilk.r.    IllnniiM,    Pun  bn.  1.,  Id.-kilr..  1.  »l 

aiailera'    Diamonds,     >>.    U.,    opwarda.    Be- 

Diunond   Points  for    all    kinda   of    engiartngi 

Diamond  TnmlngTools  for  troing  emery  wheda 

Diamond  Drills  bnm  li 


□1  Stock  aadpoetagei 
and  Spmcki  lor  ehfna 
ted  or  rough.  Chime 
tomatie,  tfiWtsphici 
,  Bcrewa.  all  lizn,  all 


Diamond  for  lapldariM,  Dlai 

OMme  Olocks.  all  parta.  Snii 
B....I.  p.i.k.j.-E....,  ua,  Bm.b=Tr-i 

Trains   of  Wheels,   for  ■ 

Wheels.  Kacke,  Piniom.  Won^^ 

Everr's  Patent  Uualoal  Bars,  aotter  and  punr  tone 

□aatinffs.— New  HJuatnited   CBtalogue   ot    perfect 

French  Pollslting,  Ebonlatng,  Stajnln^  Tamlali- 
Five  Hundred  Trade  Secrets.— A  new  book. 
Sizing  Falnts.-A  new  book,  eontalofag  trade 
Braaa  LaaqnerlnjTi  Broniing.  Ao.— W  Trade 
Unpnhllshed  Utanofaotiiringr  Beoipea.— Fro' 
Cheap  lota  of  Dealgna,  100  Frrtwork  (imedality),  100 
For  Amateurs  andHeoltanloa.— lOOnake-lciDg, 
FubllBhed   by    F.     Conlthard,     Terraiw-caad, 


S.  Bottona.  'W'allinBto^STirrw^  (opi^jW^ 
"  Bleotro-Hotors :  How  XadB  and  How 
"  The  Dynamo :  how  Kade  and  hcnr  Used" 
"  The  Dynamo,"  Slitb  Edition,  oonlaioi  diteetinat 
"The  Dynamo"  conLuua  tables  (or  ealculatigf 
"  Bteotrlc  Bells  and  All  About  Them." 
Hotor  Oasttnga  and  Flttlnga  ot  all  pattn^ 
A beantltaJUltle  Dynamo  that  llgliti  aadlTtwi^ 
Dynamos  of  the   Highest  B&olancy,  bis 

5«-  Id  £#1  .  tbr  IJCbEUW.  pL.tiBi,  ckuUtlUDC,  tM4  up.riB«aKal  wmt. 

Dynamo  Oastinga-^Beaotifn]  eeti  for  S&p. 
Ammeters.  Toltmeters.  6Uv*B(nastara,lL 
Sign-writing'  Made  Basy-— Ulnatratad  &*»■ 
Brass  Kodel  Bnglne  Oastin^.— IgoisaXin, 


Silvered  Olaas  Speoola  ud  Flata  anyaiiB,Si«- 
Whooping  Cough,  —  Asthma.  —  S™iP^  ^ 
SorewB  I  Sorews  1 1  Temunal*,  and  Tonwd  fUO, 
Sorewa.braai,  iron,  and  ileel.  tor  electdoal,  nptiat 
Screws.  Bolts,  and  Nnta,  for  modd  woik.  Kn 
SOTBWsl     SorewBlI    Borewsl  1 1— Bnj   of   Oa 

New  hlgh-pranre  rerticiil  lAnnch  Boilers,  mlr 
2ft.  by  2ft.  Bin.,  £18,  wiltout  mountlBgs;  lOtlr 
To  Steam  Usera.— Thc«e  Boilera  nre  guaianlMdlr 
Portable  For^,  pair  donble-BOtlDaad  bdlnwv  lu 
Fattemn  and  Kodela  made  W  order :  cudngt  lai 
Immiach  Motor,  Cuttriaa   Dynamo,  Tnatnranl^ 

Lot  of  Oarbons,  I^trote  Cell*,  Battetie^  Lan)^ 
MIorOBOOpIo,  iln,  adinrtment,  «    Bwa.  ».  t  !i 

nod  I,!.  E.  iMn,  Jot  i  li  lUd  in.  W..,.  «».— Uil.  Wuii,  !*"« 

Soapmaklng,  without  oiMly  apparatus.  BlevHif 
Water-Motors,  lOa.,  IS*.,  and  20*.  each.— TtLTM. 
pDur^edl  Blobromata  Battery,  lamp,  &c.,  Ui-  U. 

rfuf  £1,  p.rE,cii]u.  .tuDp.— Pi  L>.AUi,  IKI.  U.r^-n>*J,^.rkplt^ 

High-clMi  3H.P.  Vertical  Kriylne  and  t^i^ 
Bourdon'a  Patent  Presanra  Oaan.  *3\^ 
Upright  Steel  BoUer,  *ft.  by  *tt.,  aU  mar. 
Sevnal  Enginea  and  Boilers  at  balf  nnul  pii» 
Prise  Uedals,  London.  Bdinborgti,  ^luln^ 
We  are  conrtantly  Dealgning  Bud  Uakdag  ToollM 
Teohnloal  Sohools.  Workrfiopa,  ud  Fi 
Heavy  Department.— Tools  up  to  ll 
See  the  patent  Shaoer  deeigoed  tor  DaTy  P, 
(.athes,  from  3fis.  to  £3H).  Uming  Hadd 
Send  ell  rtampa  for  Hew  Oatalogna,  w*tk  1** 
Notice.— We  are  buywa  of  Engineere  and  Wo* 
Our  Monthly  Catulogae  of  aecond-hasd  BngineS,  P» 
Entiles  ot  Haohinery  and  Toola  loi  ale  u 
We  Sell  for  Cash  or  on  hire-purchase,  lail^ 
Call  at  I.ondon  Depot.  All  lotten  (f 
Twist  Drills,  any  liie,  at  whoteiala  price,    lii* 


Keep  yonr  firepUee  t 
Btoyole  Parta,  a 
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FRIDAY,  BECEMBER  o,  1S90, 


.—The  ChimliiB-TTalii  Barrel. 

mly  difference  between  tliia  and  the 
ler  barrels  is  that  it  measureB  2^iii, 
r.and  is  modeof  rather  stouter  brasB, 
nd  pivots  are  the  same  ei7«  as  in 
md  striking  barrek.  The  main- 
though  it  makeB  onlj'  the  same 
ot  turns  in  the  barrel,  is  much 
■,  the  chiming  train  requiring  about 
mncb  power  again  to  dJivo  it  as  the 
;  striking  trams. 

20.— The  Fusee. 
ilso  is  only  a  difference  in  size,  as  far 
ody  of  the  fiisea  is  concerned.  It 
ta  l^in.  long.  fin.  diameter  at  small 
i  2^in.  at  large  end.  It  consists  of 
turns,  as  do  the  others.  The  extra 
gth  allows  a  slightly  largei-eized  gut 
1  to  be  used.  The  great  wheel  is 
»meter,  and  rather  over  Ain.  thick, 
ins  \m  teeth.  The  extra  four  toetli 
J  "going"  fusee  are  to  insure  that 
ling  traiji  does  not  run  dosro  before 
k  stops,  which  would  upset  the  order 
ling.  The  ratchet  measures  l^iu., 
I  going-train  fusee.     Click,  spring, 

are  of  same  dimensions  also  {No.  3). 
well,  if  it  is  desired  to  produce  a 
'.  the  best  quality,  to  provide  tbia 
ith  Ifo  clicks  and  click-spriags — one 

side  of  the  ratchet.  The  winding  is 
means  mode  smoother,  there  beuig 
rop "  on  to  the  clicks,  and  oonse- 
leSB  strain,  besides  dividing  the 
itween  two  clicks.  Altogether  it  is 
rth  while  to  provide  this  fusoo  with 
)  set  of  clickwork. 

rbor  is  Jin.  in  diameter,  and  pivots  a 
for  Jin. 

21.— The  Second  Wheel. 
47  shows  the  second  wheel.  It 
13  2in.  diameter,  Ain.  thick,  and  hiis 
aeth.  Its  pinion  has  eight  leaves, 
^ted  directiv  on  to  the  pmion  hood, 
a  centre  wheel  ot  going  train  (4). 
rangementd  and  moaaurements  are 
.n  the  figure.     The  pivots  are  both 

size  and  of  good  thickness,  as  there 
Israblo  pressure  upon  them. 

'The  Ohimlug-  Qmni  and  Wheel. 
Iiiming  wheel  is  lin.  in  diameter  and 
ck.  It  contains  forty  teeth,  and  is 
direct  by  the  second  wheel.  The 
liickness  is  to  allow  of  its  being 
logether  with  the  chiming  drum  or 
\a  change  the  chimes  from  four  to 
ells.  The  arraugementa  for  doing 
.  be  afterwards  described.  The  wheel 
Lnt«d  direct  upon  a  steel  spindle, 
dso  carries  the  drum,  as  shown  in 
.  The  drnm  is  made  from  sheet  brass 
tube,  in  the  same  manner  as  a  spring 
>Dly  the  ends  are  both  soldered  in. 
n.  in  diameter,  and  l:|in.  long,  and 
tight  on  the  arbor  and  soft  soldered, 
ning  of  this  barrel  will  bo  left  till 
The  shoulders  of  the  pivots  must 
I.  apart,  instead  of  ^Jin.,  so  as  to 
n.  forshitting.  Accordingly,  the  back 
rhich  should  bo  of  fair  Uiickness, 
.,  must  be  ^in.  longer  than  thickness 
,  as  shown  in  the  figure.  The  front 
mes  right  through  the  plate.  It  is  of 
le  thickness  as  the  back  pivot,  and 
;  from  the  shoulder  to  the  end.  The 
if  is  finished  tM  to  a  fino  point,  as 
and  nicely  polished.  The  arbor  is 
all  over.  The  barrel  is  carried  to 
UZ.-V*.  IHL! 


Tvjr   ^J 


within  Jin.  from  the  shoulder  of  front  pivot. 
Both  pivots  are  back-cut  to  retain  the  oil,  as 
shown  in  Fig.  -18. 

23.— The  Pallet- Wheel. 
After  the  second  wheel,  the  next  in  the 
chiming  train  is  the  pallet-whoe!.  It  is  Uin. 
in  diameter,  ^^in.  thick,  and  contains  H'-i 
teeth.  It  is  mounted  on  the  piniou  head  in 
same  manner  as  striking -train  pallet-wheel 
(Ij).  A  reference  to  Fig.  40  wdl  show  the 
airanRemont.  The  front  pivot  is  formed  in 
exactly  the  same  way,  and  is  of  the  same 
dimensions.  The  wheel  and  pinion  are  a 
little  nearer  the  plate. 

24.— The  Warning'  Wheel, 
Thij  measures  i|in.  diameter,  i,isi.  thick, 
and  contains  5(i  teeth.  It  is  mounted  on  a 
brass  collet,  and  is  similar  in  every  respect  to 
the  striking-train  warning  wheel  (No.  Hi), 
except   that   the  pinion  is  a  trifle  nearer  the 

34.— The  riy. 

Till  recently,  the  chiming-train  fly  was 
made  in  exactly  the  same  way  as  an  ordinary 
striking  fly,  only  rather  narrower.  If  this 
kind  of  fly  is  adopted,  ^in.  will  be  found  a 
suitable  width, 

By  tar  the  better  way  is  to  carry  the  fly 
outside  the  back  plate,  and  have  a  pair  of 
regulating  fans  upon  it.  This  allows  of  a 
perfeut  adjustment  of  the  speed  of  chiming. 


zg>— ■ 


but  entails  more  labour.  Fig.  49  shows  such 
a  fly.  Some  clocks  have  a  fly  of  this  kind 
fitted  to  the  striking  train  as  well,  which  is 
a  groat  improvement,  especially  when 
striking  the  hours  on  a  gong,  when  a  slow 
beat  is  usualiy  preferred.  Those  readers 
who  desire  to  fit  regulating  Bys  fo  both 
trains  will  find  Fig,  49  apply  equally  to  both. 
Lightness  must  be  considered  in  its  con- 
struction. Let  it  be  remembered  that  it  is 
the  resistance  of  the  air,  and  not  the  weight, 
which  acta  as  a  regulator.  Fig.  M  shows 
details  of  construction.    The  croes-arm  A  is 


riveted  on  to  a  brass  pipe,  B,  which  revolves 
freely  on  the  arbor.  The  pivots  upon  which 
the  fans  turn  are  fitted  to  tiio  arm  as  shown, 
and  secured  by  a  small  screw  at  the  back  of 
each,  by  means  of  which  they  can  be  set  at 
any  angle  and  screwed  up  tight.  The  fans 
thomselvea  are  made  of  very  thin  brass,  and 


may  be  Jin.  by  Jin.  The  bar  A  is  !Jin. 
from  centre  to  centre  of  fans. 

The  whole  fly  is  held  friction-tight  to  the 
arbor  by  a  narrow  steel  spring  resting  upon 
two  pins  in  the  arm  A  and  working  in  a 
groove  on  the  arbor  in  the  same  manner  as 
in  the  striking- train  fly. 

In  large  clocks,  instead  of  friction  springs,, 
the  ilya  are  fitted  with  ratchets  and  pawls, 
which  allow  them  to  run  forward  when  the 
arbors  are  stopped. 

The  back  pivot  of  fly  is  held  by  a  brass 
cock  screwed  to  the  plate. 


MODEL  LOCOMOTIVE- MAKING.-XII. 

rIG.  -19  sives  a  i>lan  viaw  of  the  engines, 
Fig.  60  ft  longitudinal  sectional  elevation 
of  the  complete  looo.,  Fig,  01  an  ext«nial  ^laa 
view,  Fig.  6'2  an  eitamal  longitadiQal  elevation. 

Most  of  the  refotence  letters  are  identical  with 
those  given  in  the  last  article,  p,  ITS.  There  are 
aome  purls  noted  in  that  article  who?e  complete 
elucidalion  was  reEWrvoii  for  these  views.  From 
these  views  nlso  judgment  may  ho  fotincl  of  the 
reUtionB  nnd  proportionj  of  the  several  parts. 

Taking  thosD  parts  Beriatim,  to  whitii  reference 
was  made  in  the  last  article,  we  hnvoAlhe  lire- door, 
■*ith  iU  latch  i ;  C  the  steam,  and  D  the  water 
tap ;  the  wind-guard  F  in  elevation,  section,  and 
plan,  strewed  lo  thejfroot  of  the  flre-boi  jieet. 
The  side  guards  C  are  shown  curved  round  and 
fastened  to  the  6re-boj  and  foot-plnle;  fi  h  an 
the  angles  alluded  to  in  our  last,  by  which  the 
guirds  are  fastened  to  the  foot-plate;  and  tho 
half-round  vae  g  is  shown  screwed  to  Iha  fire- 
hoi  ia  Figs.  11  uud  62  aXg  g.  The  Ere  b^ra  O 
are  shown  in  side  view,  and  (heirpivotfid  supports 
at  P.  Tho  dished  Btooke-hos  door  Q  noticed  in 
the  hut  article  is  shown  in  plan  in  Fig.  61,  in 
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cleTation  in  Fig.  62,  nnd  in  'Bection  in  Fig.  GO, 
togotbot  with  tLo  appnrutug  foe  fastening  it  ;  m  is 
the  handle  fitting  with  u  Bquiue  holu  over  one 
end  of  the  T-headeil  bolt  p,  Gttiag  into  a  dot  in 
the  cross-bar  g.  Tha  cross- lar  is  placed  over  the 
inside  of  the  opening  in  tho  front  amoke-hoi 
plate,  and  riveted  at  tbo  eodi.  When  the 
T-h^ded  Lolt  is  in  the  position  shaven  in  section 
in  Fig.  60,  the  door  is  held  aacuroly  .igaiost  the 
smoke-box  pUte.  When  it  is  turned  quarter- 
round  bv  mtana  of  the  hiindto  m,  the  T-head  will 
bo  parallel  with  thp  slot  in  tho  crosa-liar,  and, 
cm  being  drnwn  out  ihrough  tho  a'.ot,  ""iil  petniit 
ot  the  door  being  ojienetl.  . 
The  kngitudinal  positions  ot  the  steam-pifea 


B  B  and  the  oxlmuBt  pipes  TL  are  shown  in  the 
longitudinal  section  Fig.  GO.  D  D  is  a  sectional 
view  of  the  union  casting  (seep.  180),  andCCia 
the  blast  nozzle  casting  whoso  other  vicwa  were 
given  in  Fig.  &T. 

The  reversing  riuad rant  B  is  seen  in  section, 
and  in  plan  in  Fige.  00  and  CI.  In  Fig.  CO  tbe 
connection  between  the  reversing  quadrant,  the 
regulator  NN,  the  main  eteam-pipe  B  Ii>,  and 
the  casting  D  D  is  made  clear. 

In  Fig.  67,  p.  130,  tho  liotlain  plate  F  F  of  the 
smoke-lioi  was  sliown.  The  longitudiuMl  view 
of  tha  same  plate  in  Fig.  GO  shows  that  pUte  with 
its  aide  flanges.  These  are  cut  out  at  the  comers 
to  make   their  fianging  an  easy  matter.     Tho 


rivets  uniting  tbe  plate  F  F  ta  tlie  fnol  M 
box  plate  and  to  tbe  tabe-pUto  aie  m* 
Fig.  60. 

At  U  O,  Figs,  ei  and  62,  are  abown  ths  fl 
irons,  riveted  to  the  Sre-box,  which  tMt  spa 
foot-plate,  and  support  tbe  boiler  at  that  m 

By  comparing  the  plan  view  of  tbe  todt-J 
H  in  I'ig.  61,  and  its  elevation  in  Fig.  A 
tho  Biuall  figure  63,  witb  the  aactioDal  Tin 
tho  engine  in  the  last  article,  iti  shape,  dii 
sions.  uiid  poiiitiona  can  be  readilf  seen, 
made*  of  jiboet-iron,  or  of  hrasa,  the  latter  bti 
of  course,  tbo  better  appeannce.  tt  nujr 
single  sheet,  cut  out  to  dear  bt^Ior  and  dm 
.  wheels,  or  it  may  be  made  in  itiips,  cat 
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>and.     In  this  case  I  Bhonld  ci 


,  it  from  a 


at  &  in  tliat  figure  to  clear  the  sntoke-t>ox 
uder  flangee  that  bait  to  the  smolce-boi :  at 
open  <pac«  beneath  the  boiler- barrel;  atCC 
recesaea  to  clear  the  dri»ing-wheel5,  and 
the  apace  for  the  Sre-boi.  The  plate  ia 
at  E  E  to  clear  the  Ing  end  of  the  c«n- 
-rod  («ee  Fig.   G2.)    The  lengOi  of  the 


the  front,  two  iplaaher  pattema,  one  right,  the 
other  left,  vill  be  required. 

The  buSen  SS  are  of  K^nmetal.  and  consist 
of  the  following  parts  :— -The  casinK.  - '"'■^h  a 
square  foot  to  screw  to  the  wooden  bn&er-beam. 
Thia  is  drilled  out  to  receive  the  buSer-shant, 
and  shouldered  to  receive  the  coiled  wire  Bpring. 
Tlie  buffer  itself  is  turned,  shouldered,  ood 
screwed  to  take  either  a  nut  or  a  collar  held 
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Ift.  10|iQ.— givefl  in  Fig.  63,  is  in  e; 
ingth  of  the  frame,  in  order  to  allow  for 
ving.  The  lengths,  3Jin.  and  Sgin.,  also 
id  on  each  side  of  the  centre  line  of  the 
-wheel  axle,  will  make  the  opeoings  for 
ela  CC  in  Fig.  63,  ( I  in  Fie.  62,  coin- 
i  the  internal  curve  of  the  splashers  G  G 
same  figure.  To  give  suppoit  to  those 
portions  EE,  and  to  form  a  handsome 
rer  the  driving-wheels,  I  lucgeat  making 

splasheia  Gu  as  light  <»stmgs  in  gun - 
uid  casting  flanges  upon  thum  to  give 
.  to  the  foot-plate.  These  eplmhers  Q  U 
own  in  sectioa  in  the  last  article  (Fig.  58, 
uid  are  seen  in  plan  in  Fig.  CI,  and  in 
n  in  Fig.  02.) 

ig  them  aa  castings  also  saves  the 
f  bending  and  rivetmg  angles  to  the 
-sheets.  The  flange  r,  shown  in  Fig.  62, 
pon  the  splasher,  and  the  curved  portion 
lot-plate  IS  rivuted,  ECtewed,  or  soldered 
This  will  make  a  strong  as  well  as  an 
,6  finish.  The  foot-plate  H  can  be 
screwed  to  the  buffer-beam  at  i',  and  to 
(-plate  at  v.  It  ma7  be  also  riveted  or 
to  the  angles  that  are  riveted  to  the 
>Iatefl. 

eans  of  the  two  luga  *  >,  the  splashers  are 
1  at  thudr  ends  to  the  foot-ptato.  Badial 
re  cast  to  relieve  the  otherwise  plain 
nee  of  the  splashers.  It  will  improve 
pearance  if  a  name  is  cast  upon  tbem. 
rved  top  portion  th^t  arches  over  the 
ia  BO  thin — i\iin. — that  the  best  way  to 

in  the  pattern  is  by  bending  striprf  of 
joard  round  the  curved  edge  of  the  body, 
to  their  unequal  form,  caused  by  the 
3nd  of  the  toot-plato  being  lowei  than 


with  a  pin  passing  through  a  hole  drilled  in 
collar  and  shank.  The  nut  or  collar  ia  put  on 
after  the  insertion  of  the  spring.  The  nnt  or 
collar  prevents  the  buffer  from  becoming  pulled 
oat,  and  the  spring  affords  the  necetlary  cushion- 
ing to  the  buffer.  A  thick  disc  of  indiarubber 
may  be  substituted  for  the  spring. 

Tap  brass  pillars  into  the  boiler  to  carry  the 
hand  rail  M  M,  which  is  simply  ^in.  brass  wire 
passed  through  holes  drilled  in  the  pillars. 
Nothing  more  elaborate  need  be  attempted. 

At  P  P  (Fig.  60)  is  a  single  raud-plug  screwed 
in  near  the  bottom  of  the  outer  fire-box,  to  be 
removed  when  the  bailer  has  to  be  cleaned  oat. 

I  have  given  no  height  yet  for  the  centre  of 
the  boiler.  The  plates  on  p.  95  are  dimensioned 
for  a  height  to  centre  of  ooiler  of  6^in.  above 
rails.  That  height  will  be  suitable  for  an  engine 
made  without  reversing  gear  (Vol.  LI,  p.  438). 
If  reversing  gear  is  introduced,  then  the  boiler 
centre  must  be  raised  Jin.  or  ^in,  higher  to  permit ' 
the  reversing  gear  to  clear  its  under  side,  and ' 
some  of  the  dimensions  of  the  plates  be  modified 
in  accordance  therewith. 

Parts  whose  reference  letters  are  not  alluded 
to  in  this  article  have  been  noted  in  the  one 
previous.  Some  parts  not  noticed  there,  but 
previously  described,  are  reversing  gear  (Q  Q, 
Vol.  LI.  p.  604),  guide-bars  (R  K,  p.  437),  cross- 
head  S  S  ditto.  J.  H. 


HOW  BOOKS  ARE  BOITND.-XI. 

By  ."  PBACTICiL   BuoKBIXDER." 

WHEN  we  have  finished  the  cdRoa  of  oar 
books,   whether  niarhled,  sprinkled,  or 
pkiin,    no    proceed    to    make    them   ready  for 


covering.  With  the  better  class  of  books  the 
following  preliminaries  are  gone  through.  They 
are  first  laid  upon  the  press  and  the  back  alightly 
beaten  with  the  haromer  to  rectify  any  flatness 
or  defects  in  shape  cauaed  by  the  former  pro- 
cesses ;  then  two  pieces  of  ornamental  headband 
is  cut  so  as  to  fit  exactly  from  joint  to  joint  on 
the  back  of  the  book.  This  headband  is  simply 
ornamentation,  which  is  made  in  silk  and 
.  .ton  in  different  sizes  to  suit  the  square  oi 
projections  of  the  boards.  It  is  made  in  long 
strips,  and  is  composed  of  a  piece  of  cloth  about 
fin.  broad  with  a  little  bit  of  split  cane,  or 
stiffening  of  some  sort,  running  along  one  edge. 
This  cane  is  covered  with  the  silk  or  cotton 
threads  of  different  coloinn,  and  woven  in  a 
pattom.  The  silk  is  very  nice,  and  should 
always  be  used  on  good  books.  This  is  a  difficult 
matter  to  show  by  means  of  an  illustration.  ' 
I  have  shown  its  position  at  o,   Fig.  31.     Of 


,  there  is  a  piece  at  both  head  and  tail  of 
the  book.  The  headband  is  glued  on,  and  the 
ornamental  pnrt  is  laid  evenly  along  the  back 
edge  of  the  book.  Cloth-bound  books  and  the 
cheaper  kinds  of  le^ither  binding  are  seldom 
treatod  to  headband — in  f.ict,  it  looks  quite  out 
of  place  on  cloth  books,  altiiough  our  American 
friends  are  very  fond  of  uain^  it  on  this  claas  of 
work.  The  nest  step  is  the  lining  of  the  backs, 
and  as  this  process  is  varied  according  to  the 
style,  I  will  give  detaUs  of  all,  for  one  style  of 
lining  would  not  serve  all  purpoaoa. 

To  line  doth  books,  a  cheap  kind  of  muslin  is 
used.  It  should  be  cut  in  pieces  a  little  lees  than 
the  length  of  the  book,  and  about  Ijin.  broader 
than  the  back.  Altor  having  glued  the  back  of 
the  book,  the  muslin  is  laid  on  so  that  about  ]in. 
overlapa  at  each  side  ;  this  is  to  strengthen  the 
joint,  tor,  as  already  exploined,  the  boards  of 
cloth  books  are  not  biced  to  the  book.  After  the 
muslin  ban  been  rubl>ed  down,  the  back  is  ag^tio. 


glned,  and  a  lining  of  paper 

■  the  back  evenly  from  ioii 

head  to  tail  of  the  book.     This  is  all  the 


lOint  to  joint  and 

[.     This  isallthe 

lining  cloth  boabs  get.     As  there  is  a  lining  of 
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pajier  in  tha  back  ot  the  ffises  when  the  tmoks 
are  put  in,  thaj-  ave  not  glued,  so  the  backa  are 

Tho  ffreatec  numbat  uf  leather -hound  boolte 
itre  lined  open  liLick.  For  this  purpoee  a.  stiff 
paper  is  used — tt  greenish-grey  paper,  called 
'^  PToaain^,*'  is  in  general  □a8,hatiortho3uke  of 
econamj  tho  thick  msgaiine  covers  are  utilised. 
The  hook  ia  put  into  the  lying  press  with  the 
back  up,  the  back  is  glued,  and  the  paper  is  laid 
on  about  ^in.  from  the  left-hund  side,  and  care- 
fully rabbed  down.  It  ia  folded  back  from  tha 
right-hand  aide  and  brought  over  to  tho  left, 
witout  any  glue.  The  apace  at  tho  loft  hand 
serves  to  tack  it  to  that  aide.  It  is  again  folded, 
and  the  back  glued,  and  the  paper  brought  ovci 
to  the  right  and  cut  off  flu^  with  the  joint. 
By  this  method  thera  ia  one  ply  of  paper  glued 


na 
32. 


to  the  back  of  the  book,  anolhor  left  opon, 
another  ply  glacd  to  the  open  one.  If  the  book 
it  doaired  to  be  extra  strong,  ua  in  the  case  of  i 
large  family  Dible,  it  is  quite  uaual  to  gluo  twi 
plies  to  the  book. 

Booka  that  huvo  been  sewn  Beidble,  with  thi. 
bands  tio!  sawn  in,  are  simply  lined  with  oneply 
brown  paper  betwoen  tho  Iwods ;  the  bands  being 
left  bare,  anch  books  ate  always  close  back— i.e., 
tho  leather  cover  is  always  glued  or  pasted  to  the 
bore  back  of  the  book. 

After  booki  have  been  lined  the  bands  are  put 
en  if  the  style  of  binding  admits  of  this  operation. 
Bands  are  sometimes  flat,  and  tbeae  are  mode  by 
gluing  two  or  three  pliea  of  atiff  paper  together 
and  cutting  into  narrow  strips  when  dry.  Flat 
bands  are  generally  uaed  for  books  Iwond  in 
calf,  white  in  the  case  of  morocco -bound  books 
it  is  usual  to  pat  on  a  roiind  band,  which  is 
simply  a  piece  of  cord.  Whatever'  ia  used,  care 
must  bo  exorcised  to  insure  them  being  straight 
It  ia  uaaal  lo  put  on  five  bands.  The  back  of 
the  book  is  divided  carefully,  as  ahown  at  Fig.  32 
Tho  bonda  are  glued  anri  laid  on  to  the  marka 
Tha  book   is    now    ready   for  the  covor.      But 


of  the  press,  it  is  Gnished,  and  requires  no 

further  treatment. 

The  leathers  most  commonly  used  for  binding 

■e  morocco,  calf,   roan,   and  aheep.     There  are 

varieties  of  all  these  leathers,  and 

,     which,    although 

durable  than  the  real 


^ 0  and  other  grained  1 

rare  must  be  taken  not  to  make  them  ti> 
with  the  paste,  and  they  must  not  be  dn 
as  the  grain  is  liable  to  be  des 


cheaper. 


'hatever  maj'  be  the  leather  used  for  a  book 
r,  tho  manipulations  are  much  the  same  in 
y  case.  In  cuttinc  the  covers  out  ot  tho 
ekin  groat  caio  has  to  be  eierciaed  for  the  sake 
of  economy.  Tho  cover  is  cut  so  aa  to  have 
about  lin.  projecting  all  round.  It  must  b( 
pared  round  the  edges  with  a  ahoemaker'i 
knife  (in  our  trade  c^ed  a  paring-knife)  on  i 
marble  slab  {often  a  lithographer' a  stone  which 
bos  been  discanled)  by  laying  it  dow"  •'"'  •mivith 
aide  below  and  taking  off  the  flesh  al 
the  knifo  diagonally  from  about  iii 


n  the  smooth 
bvtno.- 
»f  the  1 
gradually  down  to  it.  The  cover  must  ba  held 
firmly  with  the  left  hand,  and  care  must  he  taken 
not  to  cut  holes  in  the  leather  before  reaching 
the  edge.  If  the  leather  for  the  cover  ia  calf  or 
imitation  calf,  it  is  carefully  wetted  all  over  with 
clear  water,  using  a  sponge ;  and  if  ot  n  bright 
colour,  care  must  be  taken  to  avoid  staining  it. 
Morocco  and  roan  should  not  be  wetted. 

The  cover  is  now  pasted  well  over  with  the 
brush,  leaving  no  more  than  what  i 
to  make  it  adhere. 

It  ifl  then  hiid  upon  the  table,  tho  volui 
taken  in  tho  hands,  and  the  squarea  of  the  boards 
adjusted  nt  head  and  tail,  and  laid  upi 
nearest  side  ot  the  cover  in  such  a  position  that 
the  back  of  the  volume,  which  is  away  from  the 
workman,  will  to  in  tho  middle.     The  far  part 
ia  then  brought  over  to  the  other  side.     Tl 
cover  cannot  be  drawn  on  too  tight,   aa  evei 
part  must  "stick"  well  to  the  book.     When 
has  been  drawn  on,  it  is  rubbed  first  with  the 
open  band  and  afterwards  with  a  smooth  folder 
to  efface  any  m-irka  or  wrinkica  that  may  appear. 

The  cover  is  now  tamed  in — i.e.,  tho  leather 
which  projecta  beyond  the  board  ia  turned  into 
tho  inside  ot  tho  board ;  tho  foredge  is  first 
operated  on,  then  the  head  and  taiL  To  do  thia 
suv-ceaafuUy  the  book  ia  taken  by  tho  foredgo 
and  placed  upright  on  the  bench  with  the  boards 
extended  (aeo  Fig.  ^4),  and  with  the  hands,  one 


tightly,  1 
If  the    t 


developeS,  it  can  be  rabed  by  rolling  the 
doubled  on  the  table  with  the  band, 
vary  liable  to  get  stained,  therefore  »» 
paste  being  used  must  he  clean  and 
Somotimoa  we  want  to  cover  books  in  s 
velvet.  I  need  not  s-iy  that  they  requL 
carefully  treated.     Silk  should  bo  prepa 

Ingapiece  of  paper  thereon  and  lea 
so  that  when  posted  for  covering  th 

not  affect  its  appearance.  Velvet,  I 
of  tho  nap,  is  a  peculiar  aabatanoe  to  wor 
Having  oscortuined  tho  direction  of  tl 
glue  ono  side  of  the  book,  and  lay  it  do« 
tho  velvet,  turn  It  over,  and  mb  carolul 
the  hand  tho  way  of  the  nap  ;  turn  the  bo 
again,  and  glue  the  back  and  the  other 

book,  and  mb  down  aa  befoiB.     O 

L  in  with  tho  fingers,  and  torn  in  vei 
fully.  Thia  completes  the  stago  called 
warding"  in  the  trade.  "Finishing" 
taken  up  in  the  next. 


MASONS'  IMPROVEMENTS  IS 
EYSBOQEN   MICROSCOPES 

Mn.  E.  G.  M.\S>OK,  of  03,  C'laphan 
road,  CUpham.  S.W.,  has  introdu 
abovQ  form  ot  lontom  and  table  micros 
patent  for  which  hta  been  applied  for.  U 
present  time  the  lantern  microscope  has 
distinct  instrument  from  tho  table  form  o 


bofore  describing  tho  process  ot  covering  a  book 
in  leather,  1  will  deal  ia  a  few  words  with  what 
is  called  cming — i.e.,  putting  a  book  in 
publisher's  case.  I  have  already  described  all 
the  other  processes  which  lead  up  to  this,  so  all 
that  nimams  is  aimply  to  tell  how  to  fasten  the 
book  in  the  case. 

There  are  a  great  many  different  methods  of 
doing  this.  When  a  large  number  have  to^~ 
done  we  have  to  think  of  the  quickest  method 
OS  ti>  save  time  and  money :  but  the  foUowii  _ 
will  answer  our  purpose  at  present.  Altor  having 
rounded  the  hack  of  the  coae,  lay  it  out  flat  upon 
the  bench  with  tho  front  toward  you,  and  pmco 
the  book  down  upon  it  carefully,  as  shoivn  ' 
Fig.  33.  Bring  the  other  aide  over,  and  turn  . 
half-way  round  with  the  hack  towards  tho  left 
hand.  Be  sure  that  the  square  of  tho  board  ia 
Bvon  all  round,  open  tho  back  board  again,  and 
glue  the  end  of  the  book  all  over,  taking 
Uiat  the  glue  is  nnder  the  mnelin  as  well  as 
it.  iShut  this  board,  and,  having  turned  the 
book  over,  repeat  the  operation  on  the  front  side. 
When  this  is  done,  put  it  between  pressing  boards, 
and  pat  it  in  tho  stending  preaa  and  screw  down 
tightly,  and  leave  until  dry.    After  having  taken 


FiG.I 


Dy  the  union  of  tha  above  parts,  an 
is  obtained  that,   when    n^t  in  use 
projections,  can  be  easily  altered,  as 
No  unscrewing  is  required,  and  there  oi^ 
parts.     Fig.  1  shows  iostmment  as  ust 
lantern.      It  is  very  convenient  tor  th 
teacher  or  general  lecturer,  as  a  demo; 
lay  he  made  to  either  a  amall  or  large 
ith  equal   facility.      The    I 
irries  the  joint  for  inclining 
angle,  is  fitted  with  concave  and  flat 


into  tho  bock,  with  the  thumbs  pressing 
tightly  and  carefully,  so  that  no  fold  or  wrinkle 
is  seen.  As  soon  as  all  the  cover  is  turned  in, 
the  book  is  again  opened,  and  tho  comers  of  the 
cover  cut  with  the  sciasors  and  pared  with  the 
knife,  and  laid  over  each  other,  neatly  rubbing 
down  with  tha  folder.  The  setting  ot  the  head- 
band is  the  next  operation,  and  this  is  very 
important  to  the  beauty  of  the  binding.  A  little 
cap  is  worked  over  the  headband  with  the  folder. 
The  doublfl-fold  of  the  leather  is  rubbed  together 
to  make  it  adhere,  and  brought  over  tho  head- 
band, the  volume  is  tilaced  upright  upon  a  smooth 
board,  and  tho  folder  rubbed  round  the  back  u 
number  of  times  so  as  to  make  the  leather 
and  flat.  The  book  ehould  now  be  placed 
between  two  boards — like  cutting- boards — and 
M  ipjieil  in  tho  lying  press  to  make  the  leather 
stick  in  at  the  joints.  It  ihoijd  bo  taken  out 
immediately,  and  laid  aside  to  dry.  Books  that 
ore  halt-boond,  so  called  from  tho  backs  and 
comers  being  covered  with  leather  only,  present 
no  difference  in  tho  covering  from  what  has  been 
given  above.  The  leather  ahould  come  about 
1  Jin.  on  each  side,  and  bock  and  comers  ehould 
be  neatly  pared  before  patting  them 


per 


port. 


swinging  ai 


-f"io.2 


also  with  the  ojiiveital  i 
stage' fitting  tube  for  apparatus.  The  I 
draw,  which  Qta  into  the  upper  port,  ia 
diameter,  and  is  screwed  with  the  Socit 
screw,  thus  enabliug  any  ordinary  mii 
objective  to  be  used  with  it.  It  ia  fitt( 
first- class  ruck,  and  also  acraw  Sat 
working  steadily  under  high  powera.  ' 
motion  IB  especially  useful  in  r^to-micr 
.  The  stage  be^g  of  the  unul  form,  be 
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:tive  are  in  view,  imd  easily  m&nipulstad 
use,  thus  doing  away  mtb  an  objection 
ten  present  in  the  older  forms  of  lactem 
ie.  A  further  improveinent  is  a  Bprins 
bling  the  object  to  be  easily  changed 
Clutching  the  labels,  &c,,  its  oonstinc- 
itting  of  either  a  deep  zoophyte  trough 


RBIE'S    BLECTBO  -  KOTOR 
AFPARATVS. 

improvements  in  electro-motor  apparatus 
.ppUedto  tramwayand  other  can  have 
*nted  here  by  Mr.  S.  C,  C.  Cnrrie, 
in  Philadelphia.  The  invention  involves 
a  featarea,  co-operating  and,  in  one 
itoally  dependent  upon  each  other,  bat 
«dly  considered,  not  being  necessarily 
it  npon  the  other.  These  general  featnree 
1  organisation  of  motors  and  ti  storage 
Q  which  the  battery  may  be  charged  from 
e  ioarca  (in  the  case  ot  a  street-car,  by 
overhead  or  conduit  wires,  in  connection 
oain  generating  station),  the  arrange- 
ing  such  that  the  excessive  variation  of 
iquired  by  the  motor  or  moton  is  mainly 
by  -the  storage  battery,  which,  at  other 

being  contmnonsly  charged  from  the 
jnrce  of  electrical  energy.  Thus,  when 
is  light,  the  batteries  are  being  charged, 
a  the  other  hand,  when  the  load  is 
le  batteries  are  discharging  and  assisting 
nt  from  the  ontside  source  in  the  coils 
lotor.  An  arrangement  by  which  in- 
nwer  and  effictency  ore  obtained  when 
test  amount  of  power  is  required,  and 
I  ordinarily  arranged,  the  motora  hare 
<t  efficiency ;  that  la  upon  the  starting  ot 

The  drawing  is  a  bottom,  diagrammatic 

a  section  of  a  car-body  A,  showing 
A>,  and  driving   acd   carrying  wheels 

Two  motors,  B,  C,  are  swun^  at  £  A  and 
the  axle  A'.  At  their  opposite  ends  the 
« are  bolted  to  a  frame,  D,  which  is 
otbe  under  side  of  a  cor  body.  The 
!  shaft  of  the  motor  B  comes  a  pinion, 
ing  in  a  gear  B',  on  a  shaft,  B',  and  a 
on  this  sWt,  gws  with  a  cog,  B<,  on 
ale.  The  shafts  of  the  armatures  of  the 
>Ts,  B,  C,  are  in  line  with  each  other, 
■eenthetwo  shafts  a  clutch- mechanism 
ded  for  locking  them  together.  An 
iBgoetic  clutch  device  is  shown,  which  is 
y  constructed  in  the  foUowingmanner  : — 
3  end  of  the  onnature -shaft  of  the  motor 
lectro- magnet  with  two  cores,  the  outer 
>eing  in  the  form  of  a  hollow  cylinder, 
nner  one,  E',  solid,  the  wire  being 
letween  the  two.  In  the  drawing  the 
'e  E'  is  shown  as  formed  by  the  end  of 
tore-shaft,  white  the  outer  cup-shaped 
rical  casing  or  core  is  secured  to  the 
i-shaft.  The  armature,  E',  for  this 
insists  of  a  plate  or  disc  mounted  upon 
>f  the  shaft  of  the  motor  C,  and  presses 
Q  the  outer  core  ;  or,   in  other  words, 

edge  of  the  cylinder  E,  the  inner  core 
;  a  trifle  shorter  to  prevent  contact  with 
ture  E'.    The  armature  E'  may  have  a 

SnpoQ  the  end  of  the  motor  C,  or  the 
may  have  a  slight  endwise  motion  in 
ig  E'.  The  current  is  led  to  the  coil  of 
net  EE>,  through  brushes  ee\  bearing 
el^  npon  insulated  rings  mounted  upon 
uned  by  the  cylinder  E,  with  which  the 
)  of  the  coil  ot  the  magnet  are  connected, 
y  indicated  in  the  drawing.  The  organ- 
lus  far  described  is  a  suitable  one  for 
g  the  invention,  but  the  patentee  doee 
I  the  invention  to  this  special  con- 
S  B  represent  a  storage  battery 
IS  carried  within  the  cor.  L  -f  and 
present  the  leads  from  a  source  of 
anargy.  The  current  is  taken  from 
L  —  bya  wheel  or  rubber  i,  and  line  (', 
otact  r,  of  a  switch  S,  through  lever  of 
id  conductor  (*,  to  the  motor  C,  which 
of  any  ordinary  character.  From  the 
le  circuit  passes  by  line  P,  to  one  pole 
jrage  battery  S  B.  From  the  conductor 
m  this  same  pole  of  the  storage  battery, 
,  rtmitothe  brush  e,  through  the  electro- 
i  dutch-coil,  and  out  W  brueh  «',  and  1^ 
thMogh  the  motor  B,  and  thance  by 


ingh  line 

f,  vrith  a  suitable  rubber  or  roller  o,  bearmg  on 
the  lead  L  +  ot  the  outside  circuit.  This  same 
pole  of  the  storage  battery  is  connected  by  a  wire 
m,  with  the  end  contact-plate  i,  of  the  resistance 
switch  S.  The  lever  ot  the  switch  S  being  npon 
the  contact  >',  the  current  from  L  —  passes  to  the 
switch  lever  and  by  line  P,  through  Uie  motor  C, 
to  the  storage  battery.  The  current  will 
therelore  be  constantly  running  through  the 
motor  C,  and  through  the  storage  battery,  the 
result  being  that  the  former  is  revolved  and  the 
battery  ch^ed.  If  the  car  is  at  rest,  the  motor 
"  "--'--  without  a  load,  will  revolve  at  a  very 


,  will  L 


lethe 


opposing  E.M.F.  between  the  end  of  the  battery 
and  theline  L  — .  A  small  current  will  therefore 
be  ruiming  into  and  choi^g  the  battery.  On 
starting  the  car,  the  switch  U'  is  turned  so  as  t« 
allow  a  current  to  pass  thro^h  the  motor  B,  and 
the  eloctro-magnetic  clutchEE' being  in  circuit 
P,  from  the  storage  battery  and  from  line  !',  the 
clutch  magnet  attracts  its  armature  E*,  which  is 
revolving  at  ahighrateof  speed.  The  result  is 
the  motm^  B  is  actuated  by  the  conent  flowing 
in  its  circuit  I',  I*,  J*,  and  at  the  same  time  the 
armature  shaft  of  the  magnet  C,  which  is 
running  at  very  hiplh  speed,  is  hv  gradually 
increasing  friction  of  the  dutch,  locked  with  the 
armature  of  the  shaft/  B  and  the  full  power  of 
the  motor  C,  which  is  then  running  at  its 
greatest  efficiency,  will  assist  the  motor  B  in 
storting  the  car  or  perforniing  the  work 
to  be  done.  As  the  speed  of  the  motor  C  is 
gradually  decreased,  the  current  through  this  motor 
will  be  i^tively  increased,  and  the  two  motors 
will  consequently  assist  eadi  other,  and  eventu- 
ally run  together  at  the  same  speed.  Upon 
slowing  down,  the  current  in  the  motor  B  may 
be  decreased  by  the  manipulation  of  the  resistance 
switch  S',  and  finally  cut  oS  altogether  by  the 
opening  of  that  switch ;  and  when  this  occurs  the 
clutch  magnet  releases  its  ormature,  and  the 
motor  C  again  runs  up  to  its  fullest  speed  with- 
out any  load,  and  continnea  to  efiect  the  charging 

of  Uie  storage  battery.     By  r'""' —  """  ' 

the  switch  S  upon  any  one  o 


the  resistance  switch,  the  motor  C  will  obviously 
he  included  in  a  circuit  running  from  the  storage 
battery  only.  Both  motors,  B,  C,  would  then  be 
in  poTHllel,  and  both  run  from  the  storage  battery 
only.  This  oirangement  ot  circuits,  switches, 
&c.,isa  suitable  one;  but  the  invention  is  not 
necessarily  limited  to  it.  The  relative  E.U.F.  of 
the  storage  battery  and  outside  circuit,  as 
well  as  resistance  of  motora  ond  circuits, 
will  of  course  be  adapted  to  the  necessities  of 
each  case.  For  illustration,  it  may  be  assumed 
that  the  E.U-F.  ot  the  outside  circuit  is  100 
volts,  and  that  of  the  battery  200  volts.  It  will 
be  observed  that,  since  me  motor  C,  whm 
coimacted  with  the  outside  circuit,  is  always  in 
circuit  and  in  series  with  the  battery,  a  current 
will  be  running  through  the  motor  and  through 
the  storage  battery,  the  results  being  that  the 
former  is  rotated  and  the  latter  charged.  If,  as 
above  stated,  the  car  is  at  rest,  the  motor  C  will 
be  without  any  load,  and  wUl  revolve  at  high 
speed-  However,  when  an  excessive  amount  of 
work  is  to  be  done  by  the  motora.  then  they  are 
led  both  by  current  from  the  outside  drcoit  and 
from  the  storage  battery.  And  when  the  battery 
is  sufficiently  charged  the  ontstde  circuit  may  be 
disconnected  and  itK  moton  ran  as  before  stoted 
from  the  itoiage  battery  only.  By  amploying 
an  organisation  in  which,  whMi  the  car  isatratt, 
the  motor  C  is  ran  witliout  load  at  a  high  tpted, 
on  the  starting  of  car,  this  motor  is  at  ^e  hught 
ot  its  efficiency,  and  act«  to  assist  the  other  motor 
Bis  starting. 


EZPBRIMSNT  OIT  GRAVITATION  OF 

Liauiss. 

AN  amniiing  trick  oan  be  Msto^med  at  the 
dinner-table  with  the  aid  ol  two  wine-^aases 
and  a  visiting  oaid.  Take  two  claret  glasses  of  the 
same  ue,  and  fill  one  with  claret  quite  to  the  brim, 
and  the  othec  with  water.  Cover  the  glass  con- 
taining the  water  with  the  pasteboard  card,  and 
then  ask  if  anyme  at  Uie  ikble  can  transfer  the 
claret  into  the  glass  oontaining  the  water  without 
pouring  out  or  spilling  the  liquid  in  either  glass. 
At  first  it  appeara  that  this  is  quite  impossible  ;  but 
it  may  be  easily  acoomplished  by  invening  the  glass 
oontaming  the  water  and  placing  it  upon  the  other 
gtao!    Attar  the  edgea  of  ttie  two  glaaea  have  been 
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brought  opposite  one  aaotber,  the  card  is  slippod 
aaeiuiij  to  one  aide  »  sb  to  opeu  a  email  cam- 
mDnication  bttweea  the  two  guaaea :  this  dooe, 
there  immediately  bsEini  nu  sichange  at  the  liquids, 
■nd  it  is  obeeired  uat  the  claret  ii  flowing  ia  a 

Ssiktla  (tream  into  the  upper  glou,  the  water 
eacending  throagh  the  small  opening  and  dli- 
placing  the  clatet.  The  claret  soon  begins  to  sprciKl 
out  in  an  even  body  over  the  water  contained  in 
the  upper  glau.  This  process  continues  onti] 
there  is  a  complete  interchange  of  the  two  liquids. 
Of  couna  the  eiptauation  is  simple  enough. 
The  water,  being  a  heavier  liquid  than  the  daist 
•inkB  into  the  lower  glass,  and  the  claret  ia  forced 
Dp  to  Gil  the  displacement  of  the  water.  It  flow 
in  a  st«adj,  clear  cut  stream,  and  the  effect  as  i. 


spring  1 
Cmust 


.  be  cnt  ofF  in  order  to  remove  the 
ig  from  the  bar.  The  diameter  of  btx*  marked 
-  must,  of  oouTse.  be  acoording  to  nies  of  springo 
deairod.  We  coil  springs  from  wire  Jin.  to  Jin. 
diameter  on  bars  from  fin.  to  Sin.  diameter.  Henct- 
the  usefulness  of  themacbinein  a  smith'sshop.  Ir, 
coiling  up  it  is  necessary  to  hold  pretty  well  c 
the  TM  as  it  passes  through  the  Are  on  to  the 
to  as  to  msilce  it  fit  the  bar  closely,  and  thereby 
make  the  cotis  ronnd. 


on,  lin 


ba  slipped  i 
One  oi  them 


appropr 


WOODEDFFS  COMBnfATION    TOOL. 

rpiIE  combioatioD  tool, 


I  Uamiltin,  Outario,  and  is  intended  for  the  use  of 


rises  through  the  water  is  very  fine.  It  it  remark- 
able that  iu  this  eiperiuient  there  is  no  observabte 
intermiiture  of  the  liquids.  The  water  contained 
ia  the  lower  glass  after  the  eiperiment  is  quite 
dear  and  tnnaiiarent.  It  is  also  curious  that  the 
water  in  the  upper  glass  passes  tlie  space  between 
the  rims  of  the  glosses,  aud  enters  the  lower  glass 
without  any  leakage  whatever.  This,  however,  is 
fully  eiplamed  by  the  surface  tension  eiisting  on 
the  liquid  at  this  point.  The  card  used  in  ttus 
eiperiment  is  about  the  thickness  of  an  ordinary 
postal  card.  The  experiment  is  easily  performed, 
and  is  worthy  of  trying.  The  upper  glass  coa- 
taimng  the  water,  may  be  lifted  and  carried  about 
while  the  card  is  attached,  without  holding  it  on 
with  the  hand,  thus  illustrating  in  a  well-known 
way  the  effect  of  atmospheric  pressure.— iSiifufyic 


KACHIVX  FOB    COILIHO  BPBIITQS. 

THE  dBsoription  and  sketch  of  the  machine  for 
ooilinff  springs  given  herewith  is  contributed 
tothaJJIaehMitliani  U'hce!\cright  \,y  "B.F.II.," 
of  Johnstown,  Pennsylvania,  as  a  macliine  for  use 
in  a  shop  where  a  spring  is  occasionally  wanted. 
A  is  a  plate  of  Bessemer  steel  or  iron,  about  Sin. 
or  lOiu.  wide  and  (in.  or  ."^in.  thick  by  1ft.  long,  to 
which  are  riveted  the  two  lugs  marked  B,  and  they 
are  V-ehaiied  at  bottom,  so  as  lo  allow  any  sized 
bar,  marked  C,  you  should  wiah  to  use.  D  is  a 
slotted  lug,  also  nveted  to  the  phile  A.  In  the  slot 
a  distance  or  gauge  piece  marked  E  is  put  for  the 
purpose  of  setting  the  coils  any  distance  aput  tbe 
smith  should  desire  ;  this  piece  is  placed  up  close  to 
the  bar,  so  as  not  to  bear  too  tight ;  it  ia  held  to  its 
place  by  a  small  kej;.  ¥  in  a  slot  cut  in  plate  A  for 
the  purpose  of  allowing  the  wire  more  heating  space, 
the  plate  A  being  placed  over  the  fire  at  that  point. 
The  bar  C  is  kept  in  place  bv  set- screws  mirked  H 
beiug  let  down  so  as  to  almost  touch  tho  bar.  Tbe 
bar,  you  will  notice,  has  a.  small  hole  on  one  end 
for  enleriug  the  rod,  and  on  the  other  end  it  ie 
squared  to  suit  the  double  handle  marked  O,  by 
wlich  it  is  turned.    When  it  is  necesjary  to  coU 

S rings  close,  the  distance  pieceE  must  "^'t  be  used, 
.e  lugs  all  ought  lo  be  put  on  (i,o  plate  with 
square  holes,  so  they  cannot  lun,  ."  ,uod  should 
they  get  loose.    After  the  spring  i,^^d,  the  end 


iron  and  wood  workers  aa  a  tool  to  be  carried  in  the 
pocket.  As  will  be  seen,  it  is  a  oombined  rule, 
sqaare,  bevel,  scribe  gauge,  spirit  level,  and  dividers. 
I'lg.  1  IS  a  side  view  of  the  device  folded.  Fig.  2 
shows  its  principal  portions  employed  as  dividen. 
Fig.  3  is  an  inner  view  of  a  jomt  section.  Figs.  4 
and  5  represent  transverse  sections  of  the  device 
when  foldsd,  and  Fia.  6  shows  it  in  the  tona  of  a 
BCMiBxe.  The  stock  has  two  equal-sized  strips,  or 
side  pieoes,  held  spaoed  apart  at  one  end  t^  a 
slightly-tapeTsd  bloek,  a  slotted  bUde-piaoe  being 
held  iateimediate  of  the  main  side  pieoei,  KOd  a 
screw  bolt  and  nut  being  adapted  to  clamp  these 
pieces,  while  a  longitudinal  rib  on  the  inner  surface 
of  one  aide  piece  of  the  stock  makes  a  transverse 
groove  in  the  blade  piece  near  one  end,  to  hold  the 
blade  at  right  angles  to  the  stock  when  the  rib  and 
groove  are  interlocked.  As  shown  in  Fig.  6,  the 
square  is  available  for  testing  and  measuring  objects 
on  its  inner  surtaoe  ;  but  by  extending  the  blade  in 
the  opposite  direction,  a  s^uaia  wiU  h«  formed  witb 
graduatiDns  01   "'    -   '-- 


jftflat,  theol__ 
,      ,  was  ooned  doi 

the  flat  end  was  left  ouly  Jiu.  in  diameter, 
ing,  therefore,  only  one-fourth  of  the  an 
contact  surface  which  the  other  core  possec 
an  armature  there  was  used  another  piec 
same  soft  iron  rod,  l:]iD.  long.  The  pa] 
electro- magnet  on  the  armature  at  different  < 
was  caret uUy  measured,  with  the  following 
Distance  apart      TuU  on  Flat     FiOl  oi 


O'OtlO 
00165 
O-0J2 
0044 


Pole  (lb.) 
3-3 


Polel 


00£ 


Dub's  next  eiperimenta  relate  to  the  empi 
of  polar  extensions  or  pole-pieces  attached 
core.  These  experiments  ait  so  curious, 
expected,  unless  you  know  the  reasons  whv 
invite  your  especial  attention  to  them.  11 
gineer  Dad  to  make  a  firm  joiot  between  twi 
of  metal,  and  he  feared  that  a  more  attachj 
one  to  the  other  was  not  adequately  strong, 
and  most  natural  impulse  is  to  enlai^  tl 
that  come  together — to  give  one,  as  it  i 
broader  footing  against  the  other.  And 
precisely  what  an  engineer,  it  uninstructed 
true  principles  of  magnetism,  would  do  in  c 
make  an  electro- macnet  stick  more  tightly  i 
armature.  He  would  enlarge  the  ends  cf 
both.  He  would  add  pole-pieces  to  give  thr 
ture  a  better  foothold.  Nothing,  as  you  * 
could  be  more  disastrous.  Dub  employed  i 
experiments  a  straight  electro -macnet  hj 
cylindrical  soft  iron  core.  lin.  in  diamete 
long,  and  as  armature  a  piece  of  the  same  u 
long.  Both  were  fiat-ended.  Then  six  p 
soft  iron  were  prepared  of  various  sizes,  to  i 
pole-pieces.  They  could  be  screwed  on 
either  to  the  end  of  the  magnet  oore  or  to 
the  armature.  To  distiogmah  them  we  i 
them  by  the  letters  A,  B,  C,  &.-C.  Their  din 
were  as  follows,  the  inches  being  prfs 
Bavarian  inches :  — 

Piece.  Diameter.  Len 


ii^T 
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W, 


a  position  to  understand  the 
hearing  of  some  curious  and  important  re- 
made about  forty  years  ago  by  Dr.  Julius 


01  the  results  obtained  with  these  pieces 
select  eight.  They  are  those  illustrated  by  I 
collected  sketches  m  Fig,  19.  The  poll  req 
detach  was  measured,  also  the  attraction 


Magnet.  Armature.  ' 


1  of  the  magnet  diminiil 


Dr.  Dub's  now  obsolete  book,  entitled  "  Elektro- 
magnetism  us."  The  first  of  Dub's  experimenta  to 
which  I  will  refer  relates  to  the  difference  i» 
behaviour  l>etween  electro- magnets  with  flat  anil 
those  with  pointed  pole-ends.     He   formed   two 


'  I  pull  wai  increased ;  but  here  the  enlarge.!  p' 
nltach.<d  to  the  armature,  so  that  it  help> 
',  ino^etle  lines  which  came  up  into  it  to  fli 
.  laterally  to  the  bottom  end  of  tbe  electro- 
1  while  thus  reducing  the  magnetic  reluctanc 
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through  the  air.  Bod  bo  ioCTMsiug  tha 
•  of  magnetic  tines,  did  not  Bpris&d 
I  tb&t  iuued  up  front  the  end  ot  the 

:iDg  up  Diib'i  reaeu-chH,  it  was  ei- 
eating  to  find  that  so  important  &  fact 
tei  the  obsarrant  oye  ol  the  original 
the  elect ra-nia);ae[.  In  Sturgeon's 
tal  Researches"  (p.  113)  there  is  a 
tten  appareotlj  shout  the  ;eu  l!i32, 
B  followi 


Ih.  The  poles  were  atterirardB  made 
larger  surface  bjr  welding  to  each  end 
-ic  bBr  B  square  piece  □(  good  soft  iioa  ; 


It  thia  straight  electro-magnst,  whether 
le-on  OF  ead-on.  could  act  on  the 
le  at  some  diBtance  from  it,  and  deflect 


:  lines  that  flowed  through  the  iron 
aJTorded  by  the  surrounding  air. 
i  round  in  wide-aweeping  curres 
the  other :  the  murnetic  Seld  being 
Now,  what  will  happen  it  we 
path?      Suppose  I  surround  the 


aide  of  the  coU,  Will 
more  powerfully  or  less  on  tJiat  little 
ignet ':  I  should  expect  it  to  pult  less 
be  if  the  magnetic  linea  have  a  good 
lere  through  the  iron  tube,  why  should 
emaelvea  in  auch  a  quantity  to  a  dis- 
h  air  iu  order  to  get  home ':  No  ;  they 
7  return  short  back  from  the  end  ot  the 
tubular  iron  Jacket.     That  is  la 


)  bedim 


bed  by 


:hat  iron  tube  outside.  Here  ..  ._. 
«t  up.  And  yoQ  aae  that  when  1  turn 
!nt  my  indicating  needle  is  scarcely 
I.  The  iron  jacket  causea  that  magnst 
L  less  action  at  a  distance.  Vet  1  have 
lie  who  actually  proposed  to  use 
^ets  of  this  sort  in  tfllegraph  instru- 
n  electric  motors,  on  the  ground  that 
iggerpull.      ■"—  ■- •■--■  -'  — 


a  distance  across  a 


i  <iuefltiou  whether  they  giTe  a 
1  conUct ':  Yes,  undoubtedly  they  do  : 
rthiug  that  ii  lie];iiog  the  magnetisn; 
to  the  other  end  increases  the  good- 
tt^netic  circuit,  and  therefore  inoreasei 
petic  Dux. 
;  this  experiment  upon  another  piece 


Across  the  frume  ot  the  gillows  goes  a  winch,  on 
the  axle  ot  which  ia  a  small  pultey  with  a  cord 
knotted  to  it.  To  the  lower  end  of  the  cord  ni.\u,-- 
a  common  spring  balance,  from  the  hook  ot  which 
depends  a  small  horizontal  disc  of  iron  to  act  a^  nn 
armature.  By  means  ot  the  winch  I  lower  thia 
diso  downto  the  top  of  the  electro -magnet.  The 
current  ia  turned  on ;  the  disc  ia  attracted.  (In 
winding  op  the  winch  I  increase  the  upward  pull 
until  the  disc  is  detached.  See,  it  reqairsd  about 
Sib.  to  pull  it  off.  I  now  alip  OTU'  the  electro- 
magnet, without  in  any  way  attaching  it,  this  loose 
jacket  of  iron — a  tuba,  the  upper  end  of  which 
stands  flush  with  the  upper  polar  surface.  Once 
more  I  tower  the  disc,  and  this  time  it  attaches  it- 
sett  at  its  middle  to  the  central  pole,  and  at  ita 
edgea  to  the  tuba.  What  force  will  now  be  reqaired 
to  detach  itf  This  tube  weighs  about  Jib,  and  it 
is  not  iixed  at  the  bottom.  Will  QJlb.  suffice  to  lift 
the  diac  ?  By  no  means.  My  balance  only  measures 
up  to  241b.,  and  even  that  pull  will  not  sufGce  to. 
detach  the  disc.  I  know  ot  one  case  where  the  pull 
otthe  straight  core  was  increaaed  16-fold  by  fhu 
mere  addition  ot  a  good  return-path  of  iron  to  com- 
plete  the  magnetic  circuit.  It  is  curious  how  often 
the  use  of  a  tubular  jacket  to  an  electro- maeriet 
baa  been  reinvented.  It  dates  back  to  about  ISVJ, 
and  has  been  variously  claimed  for  Romenhao^pu, 
for  Quillemin,  and  for  Fabre.  It  is  describe-!  in 
Davia'a  "Hagnetiam."  publiBhed  in  Boston  in  IVj.'i. 
About  IG  years  ago  Mr.  Faulkner,  of  Manchester, 
reviTed  it,  under  the  name  ot  the  Allaiidit  electro- 
magnet. A  diacussion  upon  jacketed  electro- 
magnets took  place  in  1S78,  at  the  Society  ot  T..>k- 
graph  Engineen ;  and  in  the  same  year  Pri>i. 
uraham  Beil  used  the  same  form  of  electro -maf:iii^t 
in  the  receiver  of  the  (elephone  which  he  exhibit..'  1 
at  the  Centennial  Exhibition.  But  the  jacketed 
lorm  is  not  good  for  anything  except  increasing  ths 
tract! TO  power.  Jacketing  an  electro- mai;u(-t 
which  almady  possesses  a  retom  circuit  of  inm  ia 
an  absurdity.  For  this  reason  the  proposal  m  iilc 
by  one  inventor  to  put  iron  tubes  outsicfa  the  fniy 
of  a  horse-shoe  electro -magnet  is  one  to  boavoidLil. 
Ws  will  take  another  paradox,  which  equally  iviii 
be  explained  by  the  principle  of  the  magneiic  oir^  nit. 
Suppose  you  take  an  iron  tube  ai  an  inlsrior  Cir.? ; 
suppose  you  cut  a  little  piece  off  the  end  of  it ;  n 
mete  ring  ot  the  same  si:e.  Fig.  20.  Take  lUnt 
little  piece  and  lay  it  down  on  the  and.  It  wil'  he 
struck  with  a  certain  amount  ot  pull.  It  will  piiH 
easily.    Take  that  same  round  piece  ot 


on  edgewise,  where  it 
lO  circmnference,  and  i 
tighter,  because  it  is  there  ii 


the  magnetic  flow  ot  the  magnetic  lines.  By  con- 
ceotratmg  the  flow  of  magnetic  linrs  over  a  small 
surface  of  contact  increases  B  at  that  point,  and  B', 
integrated  over  the  lesser  area  ol  the  contact,  gives 
a  total  bigger  pull  than  is  the  case  when  the  edge  is 
touched  oil  round  agunat  the  edge  of  the  tube. 


Here  is  a  still  more  curiona  experiment.  I  use  a 
cylindrical  electro -magnet  set  up  on  end,  the  core  of 
which  has  at  the  top  a  flat  circular  polar  surface 
about  2ia.  in  diameter.  I  now  take  a  round  disc  ot 
thin  iron— ferrotype  OT  tin-plate  will  answer  quite 
well — which  ia  a  little  smaller  than  the  potar  face. 
What  will  happen  when  this  diac  ia  laid  down  flat 
and  centrally  on  the  polar  taceV  Ot  course  yon 
ill  say  that  it  will  8t:ck  tightly  on.  If  it  does  so, 
le  magnetic  lines  which  come  m  through  ita  under 
surtaca  will  pass  through  it  and  come  out  on  ita 
upper  snrface  in  large  quantities.  It  is  clear  that 
they  cannot  all.  or  even  any  conaiderable  proportion 
ot  Uiem,  emerge  aideways  through  the  edges  ot  the 
thin  disc,  for  there  ia  not  suhstwice  enough  in  the 
0  carry  ao  many  magnetic  linea.  Ab  a  matter 
of  fact  the  magnetic  linea  do  come  through  the  disc, 
and  emerge  on  its  upper  surface,  making  indeed  K 
etic  field  over  iU  up'per  surface  that  is  usarlj 
ense  as  the  magnetic  field  beneath  ita  under 
surface.  It  the  two  magnetic  fields  ware  exactly 
ot  equal  strength  the  disc  ought  not  to  be  attracted 
either  way.    Well,  what  is  the  fact  ?     The  tact,  as 

S>a  see  now  that  the  current  has  been  turned  on, 
that  the  dim  absolutely  refuses  to  lie  dawn  on  the 
top  of  the  pola.  If  I  hold  it  down  with  my  finger, 
it  actually  benda  itself  up,  and  requires  force  to  k«ap 
it  down.  Itiftmyflnger,  andoveritfiieu.  It  wiO 
go  anywhere  in  its  effort  to  batter  the  magnetic 
circuit  rather  than  lie  fiat  on  the  top  of  the  pole- 
Next  I  invite  your  attention  to  some  experiments, 
)riginally  due  to  Von  Koike,  published  iu  the 
Aanalm  -10  years  ago,  respecting  the  distribution  ot 
lagnstic  lines  where  they  emarge  trook  the 
polar  surface  ot   an   electro -magnet.      I    cannot 

erate  them  all,  but  will  merely  illuatrata  them 

..  ..  single  example.     Here  is  a  straight  elsctro- 
magnet  willi  a  cylindrical,  flat-ended  core  (Fig.  21). 


In  what  way  will  the  magnetic  lines  be  distributed 
over  at  the  end?  Fig.  21  illustrates  roughly  the 
way  in  which,  whan  there  is  no  retura-path  of 
iron,  the  magnetic  lines  leak  through  the  air.  r~e 
main  leakage  is  through  the  enda,  though  ther  s 
some  at  the  sides  alao.  Now  the  question  of  fi" 
and -distribution  we  shall  try  by  using  a  smJI 
bxillet  of  iron,  which  will  be  placed  at  dilferent 
points  from  the  middle  to  the  edge,  a  spring 
balance  being  employed  to  measure  the  force 
required  to  detach  it.  Tlio  pull  at  the  edge  ia 
much  stronger  thsu  at  the  middle,  at  lenat  four  or 
five  times  as  great.  There  is  a  regulnr  iucreise  ot 
pull  from  the  middle  tu  the  edge.  The  magnetic 
lines,  in  trying  to  complete  their  own  circuit,  flow 
molt  numerously  iu  that  direction  where  tbey  can. 
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RO  fijrthest  throngh  iron  on  their  journey.  They 
lea^  out  more  atcongl;  at  all  edges  and  camera  of 
&  polsr  aurfiice.  They  do  not  How  out  bo  atroDnij 
st  the  middle  of  the  end  Burfuce,  otherviae  tbey 
voold  bave  to  go  tlitough  a  larger  EUi-drcuit  to  get 
"biekboma.  The  iron  ia  ooniequently  more  saturated 
lonnd  the  edge  than  at  tbe  middle ;  therefore,  witb 
a  very  >iDaII  magnetiidiig  force,  there  is  a  great 
disproDortion  betwean  puU  at  the  middle  and  that 
»t  file  edges.     With  a  very  large  magnotisiug  force 

Sudonot  get  the  same  disproporhou,  because  if 
B  edge  ie  already  far  saturated  you  cannot  by 
applying  higher  magnetiBinK  power  iiicreaao  its 
magnetJsatian  much,  but  you  cun  etill  force  more 
iinea  through  the  middle.  The  conBequence  is,  if 
you  plot  out  the  raaulls  of  a  succesdou  of  expeii- 
menu  of  the  pull  at  different  points,  the  curres  oh- 


Wued  an,  with  larger  ma^etising  forces,  more 
nearly  straight  tbaa  are  those  obtained  with  Bmall 
magnetising  forces.    I  hnie  known  cases  nbere  the 
poll  at  the  edge  wae  six  or  seTen  times  as  great 
in  the  middle  with  a  small  magnetising  power,  b 
with  larger  power  not  more  than  two  or  three  tim 
as  ^aat,  allLough,  of  course,  the  pull  all  over  w 
greater.     You  can  easily  observe  this  distribution 
by  merely  putting  a  policed  iron  ball  upon  the  ei  ' 
of  the  eleoOo- magnet,  as  in  Fig.  2'i,     The  ball 
ODoe  rolls  to  the  edge  and  will  not  stay  at  0 
middle. 


ttallin 


the  coil  B  at  the  polfs  is  to  catch  all  that 
not  leaked  outside  before  the  magnetism  has 
td  the  joint ;  while  the  coil  A  right  arouud  the 
le  of  the  arm&ture,  catches  all  tbe  lines  that 
llr  pass  into  Uie  armature  and  pull  at  it.  We 
lire  by  raeana  of  the  ballistic  galvanometer  and 
these  three  exploring  coile  how  much  maguetiem 
i  into  tbe  armature  at  diiferent  distances,  and 
able  thus  to  deteimiue  the  leakage  and  compare 
these  amounts  with  the  calculations  made,  and  with 
he  attractiODs  at  diiferent  distances.  The  amount 
j(  magnetism  thitgela  into  the  armature  does  not 
go  by  a  law  of  invoise  squares ,  Iconassvire  you,  but 
by  quite  other  laws.  It  goes  by  laws  which  can 
only  be  eipreesed  as  articular  caBea  of  the  law  of 
-'  -.magneticcircuit.  ThomoBtioiprirtantelemeiitof 
I  calculations,  indeed,  in  many  cases  is  the  amount 
of  percentage  of  leakage  that  must  be  allowed  for. 
To  predetermine  the  probable  percentage  of  leakage 
me  must  first  distinguisli  between  those  magnetic 
ines  which  go  uaefuJly  through  the  armatura  {and 
lelp  to  pull  it)  and  those  which  go  astray  through 
he  surrounding  air  and  ore  wasted  so  far  as  any 
pull  is  couceroed.  Having  set  up  this  distinction, 
—  then  needs  to  know  the  relative  magnetic 
ictance,  or  permfmcc,  along  the  path  of  tht 
useful  liaes  and  that  along  tbe  innumerable  path' 
of  the  wasted  lines  of  the  stray  field.  For  (at 
every  electridon  accustomed  to  the  problems  ol 
shunt  circuits  wilt  rocognise)  the  quantity  of  liue( 
that  go  respectiTely  along  the  useful  and  wastefnl 
patlis  mil  be  directly  propoilional  to  tl 
ductances(0F  permeances)  along  those  pathe, 
bo  inversely  proportional  to  tbe  reapectiTe  resistances 
along  those  paths.  It  is  customary  in  oleclro- 
maguetic  calculations  to  employ  a  certain  ooetficieni 
of  allowance  for  leakage,  the  symbol  for  which  it 
iuoh  that  when  we  know  the  number  of  magnt 
lines  that  are  wanted  to  go  through  the  armati 
we  must  allow  v  times  as  toauy  in  Uie  magnet  core 
Now,  if  II  represents  permeance  along  the  usefu 
path,  and  u-  the  permeance  of  all  the  waste  pathi 
along  the  stray  field,  the  total  flax  will  be  the  usefnl 
flux  as  (1  1  «■  is  to  H.  Hence  the  co-efficient  of 
allowance  for  leakage  '',  is  equal  to  ii  +  <i'  divided 
by  II.  The  onlj'  real  difficulty  is  to  calculate  iiand 
lu  general  k  is  easily  calculated  :  itiathe  reciproc 
of  the  sum  of  all  the  magnetic  reluctances  along  the 
useful  path  frutu  pole  to  pale. 

It  bu  long  been  a  favourite  idea  with  telegraph 
engineers  Uiat  a  long-legged  electro -magnet  in  some 

way  possessed  a  greater  ' 

a  sbort-Iegged  one;  that 


:= 


A  ^werful  magnetic  Sold 

ic  field  is  nmform.  All  mat  a  small 
hall  of  iron  tends  to  do  is  to  move  from  a  place 
where  the  ma^etic  field  is  weak  to  a  jilace 
where  the  magnetic  Qeld  is  strong.  Upon  that  fact 
depends  the  construction  of  several  important  in- 
struments, and  also  certain  pieces  of  electro-mag- 

In  order  to  study  this  question  of  leakage,  and  the 
relation  of  leakage  to  pull,  stil!  more  inciBively,  I 
devised  some  time  ago  a  small  eiperiment  with 
which  a  group  of  my  students  at  the  Technical 
Collie  have  been  dUigentl;  experimenting.  Here 
(Fig.  23}  is  a  honeshoB  electro-imignet.    The  core 


ig-l^ged 

armature  at  a  greater 

short- legged 


distance  frota  it    , 

one  made  with  iron  cores  of  the 

on  is  not  far  to  seek.     To  project  or  ;i 
magnetic  lines  across  a  wide  intervening 


C,  right  down  at  the  bottom,  on  the  bend 
H,  right  round  the  pole,  close  up  to  the  armature 
and  a  third,  A,  around  tbe  middle  of  the  armature 
Tbe  abject  of  these  is  to  ascertain  how  much  of  thi 
magnetism  which  was  created  in  the  core  by  mag- 
netiaing  power  of  these  coijs  ever  got  into  thi 
armature.  If  the  armature  is  at  a  considerable  dis 
tance  away,  there  is  naturally  a  great  deal  of  leak- 
age.  The  coil  C  around  the  bond  at  the  botlom  it 
to  Mtch  all  Uie  nMgnetiD  linH  that  go  throngh  the 


h  short 


e  then 


legot 


or  iron  pushed  to  ahout  1^,000  Ituea  to 

Imctre    (i.e.,    about    l'>alb.    per   sq 

tion),  requiring  a  mflgnetiaing  force 

'  5(1 :  then,  we  find  that  each  joint 

offers  as  much  reluctance  as  would  f 

n.iin.  in  thickness,  or  adds  as  moch 

an  additional  layer  of  iron  about 

been  added.    With  small  magnetil 

the  eSect  of  having  a  cut  across  the  ir 

good  surface  on  it  is  about  the  same  as  tl 

had  introduced  a  layer  of  air  i;li,in.  th 

lugh  yon  had  added  to  the  iron  circuit 

of  extra  length.    With  large  magnetiai 

however,  this  disappears,  probably  been 


ittraction  of  the  t» 
nthe  n 


surfaces  act 


IS  that 


igneti 


When  Ewing  specially  applied  compreos 
which  were  as  large  as  diOlb.  to  the  sq 
which  would  of  themselves  ordinarily, 
tinUDUB  piece  of  iron,  have  iliminiabed 
netisahility,  he  found  the  diminutit 
magnetisatnlity  of  iron  itself  was  nearl] 
sated  for  hy  the  better  conduction  of  tbe  c 
Tbe  old  surface,  cut  and  compressed  in 
closes  as  it  were  magnetically  up— does  D 
a  cut  at  all ;  but  at  the  same  time  yon  1 
much  as  you  gain,  because  the  iron  itae) 
less  magnetisable. 
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lulHcient  length  of  iron  to  receive  all  the 
turns  of  wire  that  are  in  such  a  case  essential.  Th 
long  log  is  wanted  simply  to  carry  the  wire  nocce 
saiT  io  provide  the  requisite  etrcujation  of  current. 
We  now  see  bow,  m  designing  electromagneti 
the  length  of  the  iron  core  is  really  determined :  : 
must  he  long  enough  to  allow  of  the  winding  upon 
it  of  the  wire  which,  without  overheating,  will 
carry  the  ampere-turns  of  exciting  current  which 
will  BUfBce  to  force  the  requisite  number  of  mag- 
netic lines  (allowing  tor  leakage)  across  the  re- 
luctances in  the  useful  path.  We  shall  came  hack 
to  this  matter  after  we  have  settled  the  mode  of 
caleuiating  the  quantity  of  wire  that  is  required. 
Bein^  now  m  a  position  to  caloolate  the  additional 
■gnetiaiDg  power  reqniied  for  forcing  magnotic 
ua  aOTOfs  au  air-gap,  we  are  prepared  to  discuss  a 
attar  that  has  been  so  far  n^leMod— namely,  the 
effect  on  the  reloctonce  of  the  magnetic  circuit,  o I 
joints  in  the  iron.  Horseshoe  electro- magnets  are 
not  always  made  of  one  piece  of  iron  bent  round. 
They  are  often  made  of  two  straight  cores  shouldered 
and  Bcrewed,  or  riveted  into  a  yoke.  It  is  a  matter 
purely  for  eiperiment  to  determine  how  far  a 
transverse  plane  of  section  across  the  iron  obstructs 
the  flow  of  nugnetic  lines.  Armatures,  when  in 
contact  with  the  cores,  ore  never  in  perfect  contact, 
otherwise  they  would  cohere  without  the  application 
of  anv  magnetising  force  ;  they 
'--'  —tact,    and  the  joint  off 

„ J  reluctance.    This  mat __  _. 

mined  bv  Prof.  ,1.  ,1.  Thomson  and  "iSi.  Newell, 
the  Cambridge  Philosophical  Society's  Fri/rrnliiigi, 
in  1887  ;  and  recently  more  fully  by  Prof.  Ewing, 
whose  researches  are  pubHsbed  inthe  Pfnlosopliif^Til 
3[a'i\!:'<iir  for  September.  I83S.  Ewing  not  only 
tried  the  eif  ect  of  cutting  and  of  facing  up  with  true 
plane  surfaces,  but  used  difEerent  magnetising  forces, 
and  also  applied  various  external  prasiurea  to  the 
joint.  For  our  present  purpose  we  need  not  enter 
into  tbe  questions  of  exlornal  pressures,  but  will 
summariao  the  results  which  Ewmg  found  when  bis 
bar  of  wrought  iron  was  cut  across  by  section  planes, 
first  into  two  pieces,  tlien  into  four,  theu  into  eight. 
The  apparent  permeability  of  the  bar  was  reduced 

Suppose  vre  ara  working  with  the  magnctisatioi 


BBITIBH    ASTBONOU 
ASSOCIATION. 

THE  Srst  ordinary  meeting  of  the  abov 
tion  was  held  Wednesday  even 
November,  in  the  Hall  of  Bam* 
Oolbom,  the  President,  Capt.  W.  Noble, 
occupying  the  chair.  There  was  a  large  al 
the  hall  being  quite  full,  ^veral  presei 
the  Society  were  announced,  among  the 
tion  of  photographs,  the  publications  of  t 
nomical  Society  ol  the  Pacific  from  the  o 
ment,  and  the  first  vol.  of  the  nublicati 
Lick  Obeervatarj',  from  Frof.Holden,  whi 
early  and  in  this  practical  manner  recoi 
Association,  and  eiprasscd  bis  good  will  I 
The  President,  in  opening  the  procee 
marked  that  it  had  been  alleged  by  r 
certaiuly  slionld  have  known  better,  that 
elation  was  in  some  sense  in  autagoDism  i 
tion  to  the  Royal  Astronomical  Society :  ' 
this  was  a  most  unfounded  suspicion.  Tw 
out  of  thirtv  of  the  executive  were  Fello 
Society.     The  Royal  Astronomical  Socis 

the  sUgbtest  suspicion  of  any  such  rivalr 
would  have  induced  him  to  accept  k 
position.  Referring  to  the  Solar  section 
able  direction  of  Mi«  Brown,  he  remube 
doily  photographa  of  tbe  sun  token  att 
did  not  do  away  with  the  need  for  i 
observations,  for  no  photograph  that  h> 
seen  gave  any  indication  of  the  complies 
ture  of  a  typical  sunspot,  while  the  so-calli 
spots  "  ol  Trouvelot,  and  the  late  lameal 
Perry,  had  so  far  eluded  tbe  photogr, 
altogther.  Nor  was  it  impossible 
persistent  observer  might  behold  a  rs) 
the  strange  meteoric  (ahould  he  ca 
outbursts,  such  as  were  seen  aimnltaa 
Cariingtan  and  Hodgson  in  ISo9,  uid  h] 
lUi'A,  In  these  days,  when  the  cost  of  lai 
ments  hod  been  so  materially  reduced, 
like  to  point  out  to  their  poasessors 
gpectroacopy  offers  a  promising  Held,  and 
that  a  section  might  be  added  devoti 
branch  of  research.  It  wod  needless  tc 
tbe  work  still  to  he  done  on  the  moon  b; 
section,  superintended,  as  it  was.  by  c 
most  eminent  selenographers  living.  1 
was  an  almost  inexhaustible  tield  tor 
observer,  be  tbe  size  of  his  telescope  wb* 
for  iti  comparison  with  what  we  actuall; 
physical  selenography  and  selenology,  oui 
was  terrible.  The  way  in  which  the  very 
(so-called)  '"  craters,'  '-  ring-plains,"  a- 
were  formed  could  only  be  determined,  i 
the  most  painstaking  accumulation  of  d> 
able  and  efficient  head  of  the  faction  t 


0  the  1 


giant  planet  Jupiter,  Mr.  Wau^h,  lu 
uuued  such  an  eiceilent  series  of  directii 
need  add  nothing  to  them  ;  but  he  eamf 
that  planetary  work  would  by  no  meat 
fined  to  Jupiter,  as  questions  were  p 
Bolution  in  connection  with  other  memt 
Solar  system  which  only  required  united, 
and  well-directed  objervatiou  for  Ihtd 
We  had,  fur  example,  reoently  been 
being  told  that  the  petiodt  of  lOUtioii  i 


■  5,  1690. 
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Uvciuy  and  Yenni  were,  u  in  the  cue 
moon,  idsatiol.  Now,  here  wu  a 
eneati&ll;  to  ba  dstenniaed  by  the  poe- 
)f  CDull  and  moderate  teLencopaa.  Svery 
1  obmrar  wham  be  waa  addreniiig  knew 
oaAinoi  or  buat  detaila  of  any  sort  wars 
neiTM  on  Venm,  it  w«*  only  with  moderate 
a.  BeloM  Anally  i<irpnirmti»  the  labjeet  of 
rration  of  sumMn  of  the  Solar  lyBteiD,  he 
DMH  tiii  legret  that  no  Cometuy  — "— 


1  in  the  pnwTamine.  In  eom^  they  hod 
mbject  in  wbicli  our  knowledge  waa  imall 
Comet-aooking  and 


le  pioTiDM  of  the  amateor,  bang  a  type  ot 
I  which  the  enfoTced  rontine  ot  a  pnUio 
mj  bj  no  meam  lent  iUelt.  It  bad  a 
aa  all  ite  owDj  and  he  commended  it  to  the 
ation  of  beguuen  aniioua  to  do  useful 
Passing  on  to  the  ■tetUr  aniTerae,  he  found 
lad  eectionideToted  raapectiYely  to  Cotouted 
resided  over  hj  oui  chief  Enghah  authority 
al  diromatics.  Hi.  Franks ;  on  Tariabla 
irected  by  that  equally  emizient  aetronomer, 
re :  and  ono  an  Double  Stars  under  the 
I  of  Mr.  Tanant,  whose  own  meuures  of 
jecta  emoy  so  deeerred  a  reputatioii  tor 
r.  Hia  fiiend,  Mr.  Espin,  niilfi  lecimdu!  in 
braoch  of  obserration,  proslded  over  the 
devoted  to  Stellar  Spectroscopy,  a  subject 
It  oonnected  witb  that  to  be  pursued  by  the 
tCr.  Franks  directed.  What  might  ba  done  in 
of  obserration  ot  mriable  etan  by  the  aid 
ipla  Seld-glas^  has  been  amply  shown  by 
v  and  by  Major  Morkwick.  Hare  was  a 
jritbin  the  reach  of  any  porsevering  obssTTflr, 
atmnely  modest  equipment  needed  only 
for  its  adjunct.  The  last  section  on  the 
that  devoted  to  the  study  o(  Meteoric 
ny,  which  was,  as  they  knew,  under  the 
1  competent  direction  of  iii.  Booth  :  and 
ce  again,  waa  a  fertile  source  o{  valuable 
sent  foe  young  obserrera,  reqiiiring,  .as 
ion  did,  no  instrumental  appliances  wh 
"hat  meteor  atreama  were  in  some  intim 

maected    with    the     come  try    orbits,    i 

1  in  closed  curves  as  deSned  in  their  direction 
vn  path  about  the  sun,  seemed  fairly  well 
ledi  but  there  waa  atill  a  dissuasion 
f  ot  mobility  a!  certain  radiant  points 
(ueation  which  could  only  be  ultimately 
by  long  and  patient  observation.  In  con- 
he  remarked  that  the  object  ot  his  address 
«  attained,  it  he  aucceeded  in  interesting 
imong  their  brotherhood  in  a  aingh 


Lpidly  i 

iw  their  whole  heart  into  its  investigation, 
i  been  well  said,  "  It  is  the  man  at  the  eyr 

the  instrument  to  whom  we  must  look  foi 
alts.  "  Whatever,"  said  a  trite  proverb, 
torth  doing,  was  worth  doing  well."  Lei 
n  and  woman  among  them  adapt  this  as  i 
principle,  and  it  could  not,  and  would  not, 

ere  the  British  Aatranomicial  Anociatioil 
definite  and  psrmaoent  mark  in  the  history 
fvlnnnna  vHdn<^0  jor  whOBO  advonoement  1*" 


!  by  Mr.   Bartlett,    and  a  soppli ^ 

Dm  Miss  Brown  waa  read  by  lb.  Cottam. 
hambera  said  that  he  had  great  taith  in  the 
>of  an  inter-Mercorial  planet,  and  he  would 


a  the  hypothetical  planet  * 

Inuisit  Uie  sun. 

S.    Walter    Maunder,   relarring   to   Miae 

racommendatiDn  of  Prof.  Tbomson'e  discs, 
lod  had  occasion  to  use  them,  and  toond 

ve    the     haliogiaphic     positions    of    spots 

'■ogli's  wogramtne  ot  the  Jupiter  sectioD 
:  by  Dr.  Smart. 

.  M.  W.  Downing  read  a  paper  on  the  best 
>f  obeerving  edipsee  of  Jupiter's  aUellites. 
«d  out  that  the  usual  method  ot  notidiig 
«•  when  the  latellita  waa  first  seen  on 
f  from  the  shadow,  and  when  it  attained  its 
htneM  was  faulty,  for  many  circuDutaiicea 
ertore  of  the  tdescope,  the  character  ot  the 
a  keenness  of  the  observer's  sight — all  in- 
the  reantt.  Bosidea  which,  it  was  just  at 
a  phnaes  t^t  the  brightness  of  the  satellite 
most  slowly.  The  better  way  waa  to  ob- 
means  of  a  photometer  the  tune  when  the 
irafl  jost  half-echpsed,  for  it  was  then  that 
id  in  biixbtueas  moat  rapidly,  and  that  phoae 
srefore  be  determined  moat  accurately. 
Jei.  Freeman  said  that  Mr.  Downing  had 
libed  the  instrument  neoesaaiy  tor  such 
ions,  bat  presumed  the  deecription  would 
.  in  the  paper  as  printed.  His  personal 
M  was  that  the  eciipaeB  of  the  aatellites 
a  Terr  short  time.  There  was  only  a  very 
terval  between  first  appearance,  hal! 
•  and  full  btightneaa,  so  that  (here  codd 
ij  great  onDartainty  about  the  obeerration. 


Mr.  Downing  replied  that  hia  experieooe  did  not 
correepond  with  that  of  the  last  speaker.  He 
thought  that  two  minotas  would  be  foond  to  be  the 
average  time  taken  by  the  satellite  to  emerge  from 
the  sludow. 

Mr.  E.  Walter  Maunder  read  a  paper  on  Uars, 
by  Mr.  A..  Stanley  Williams.  This  was  a  rsviaw  ot 
such  observationa  ot  the  past  opposition  as  had  yet 
baan  published.  Of  these,  amongst  the  Bu>st  intar- 
eetiDg  ware  a  aeries  ot  photographs  of  Mars  which 
were  obtained  wiUi  a  13in.  teleecopa  stationed  on 
WiUiams's  Peak,  California  (G,jO0(t.  above  the 
level  of  the  sea).  Not  only  were  distinct  and 
idantiflable  apota  and  markings  welt  shown  on  the 
photographs,  but  a  further  important  result  waa 
obtained.  The  white  polar  spot  or  anow-cap 
ahowed  a  marked  enlargement  on  one  photogiaph 
over  its  size  aa  ahown  on  one  token  the  previous 
evening.  The  most  probable  eiplanatian  ot  the 
change  was  that  there  waa  a  fall  of  anow  or  a  forma- 
tion of  cloud  over  an  area  ot  two  and  a  half  million 
square  mites.  Prot.  Schiaparelli  bad  also  witnessed 
some  extraordinary  devetopmonts  of  his  "canals." 
The  well-known  mund  black  spot,  known  la  the 
old  observeiB  as  the  "  0 cuius,"  and  called  on  Mr. 
Green's  map  "Terby  Sea,"  waa  crossed  on  one 
occasion  bv  a  narrow  bright  yellow  band. 
"Harachelll.  Strait"  of  Mr.  Green's  map,  oneot 
the  moetifamiliar  of  markings,  waa  also  aeen  eepa- 
rated  into  two  diviaions  by  a  atraight  bright  band. 
Somaof  Schiaparelli's  "  caaali  "  had  been  observed 
by  Prof.  W.  H.  Pickering,  Dr.  Terby,  and  by  Mr. 
Stanley  WUliams  himself. 

Mr.  N.  E.iQreen,  apeakingas  an  artist,  expressed 
great  doubta  as  to  the  reliability  and  accuracy  of 
Schiaparelli' B  drawings  of  the  markinga  on  Mars. 
His  drawings  of  the  larger  areaa  differ  in  shape, 
and  do  not  correspond  with  the  average  resnlts  of 
other  obaervere,  and  if  the  larger  objecta  were 
figured  in  so  nnreliable  a  manner,  how  much  more 
doubtful  muat  the  more  minute  drawings  be  ! 

The  President  alluded  to  the  fact  that  SchUparsUi 
had  described  a  Martial  continent  as  having  bean 
submerged,  whilst  it  haa  been  continooosly  seen  by 
American  obeervera. 


alao  Mr.  W.  S.  Franks'  programme  c 


IB  Coloured 


Mr.  C.  £,  Peek  inquired  whether  the  tintometer 
eihibil«d  at  the  Royal  Society  a  few  years  ago 
would  be  ot  any  practical  service  in  thia  section  f 

Mr.  [J.  £.  Gore's  programme  ot  the  Variable  Star 
section  was  read  by  the  secretary. 

Mr.  E.  Walter  Maunder  recommended  a  Orionis 
for  Mr.  Gore's  observation.  It  waa  catalogued  as  a 
TariaMs ;   but  very  little  waa  known    about    its 

Mr.  K.  3.  Tarrant's  programme  of  Double 
Stan"  was  then  rmd,  in  reference  to  which 

Mr.  Dawnine  urged  that  it  was  ot  the  ntmost  im- 
portance that  Uie  persoual  error  of  each  observer 
should  be  always  given.  There  wore  various 
methods  of  ascertainiag  this  error  which  it  would 
take  too  long  to  detail ;  but  it  waa  absolutely 
□eceaaary  to  accuracy  that  the  observer  should 
adopt  a  systematic  position  for  his  head  with 
reference  to  the  line  joining  the  two  atars. 

Mr.  David  Booth's  programme  of  the  Meteoric 
'' read  by  the  secretory,   who  also  read 


Mr.  Duke,  as  secretary,  read  the  names  of  those 
memberswho  had  joined  the  Association  since  the 
general  meeting.  These  were  43  in  number,  making 
the  total  membership  up  to  3'2T. 

Mr.  Chambers  proposed  a  heuty  vote  ot  thanks 
to  the  preaident  tor  hia  able  and  interesting  addreaa, 
and  aiao  to  the  directors  of  sections  for  their  valu- 
able programmea.  Remarking  on  the  necessity  and 
value  of  sectional  work,  he  remind^  the  meeting 
that  a  large  Duml>er  of  double  atora  hod  been  quite 
neglected  of  lata  years.  He  wonld  endorse  Mr. 
Maunder's  suggeetion  reapecting  a  Orionis :  hia 
own  conclusion  was  that  it  waa  not  a  variable  ;  at 
'  rate,  it  would  repay  further  observation. 

_'he  resolution  was  seconded  by  Mr.  Perigal,  and 
carried  enthoMastically. 

Mr.  Bartlett  desired  to  make  a  personal  ex- 
planation. By  Bome  mistake  ha  had  been  described 
ID  the  new  Oxford  Dictionary  as  a  F.B.A.S., 
irhereas  he  was  only  a  member  ot  the  Liverpool 
Society.  He  hoped  no  one  would  auppoae  that  he 
bos  been  intentionally  sailing  under  faue  coloors. 

The  Preddent.  in  concluding  the  meeting,  emjAa- 
aiaed  the  necessity  ot  stating,  with  every  observation, 
the  aperture  and  kind  of  taleaoope  used,  and  also 
the  magnifying  power. 


_  :Mi.ls  issue  of  the  Salt  Lake  City  Tribune  says 

that  ther«  ore  in  operation  in  that  city  forty-two 

milaa  of  electric  railway  and  seven  mUes  of  road 

operated  by  steam  motors.     Eight  miles  more  of 

jctric  road  are  building.     There  is  great  activity 

building,  and  the  real  eetote  transfers  in  the  first 

ae  months  ot  this  year  were  33  per  cent,  more 

than  in  the  whole  of  1889. 


scnamnc  mews. 

TEE  comet  discovered  by  Prof.  Zona,  ot 
Palermo,  on  Nov.  15  (mentioned  on  p.  267) 
his  been  observed  from  several  stations.  Dr. 
Bidsduip,  of  Vienna,  calculates  that  it  passed.its 
perihelion  about  the  end  of  last  July.  It  may  ba 
picked  up  in  Persaua  by  good  instruments.  Dr. 
SpiCaler's  comet  does  not  seem  to  have  been 
detected  since  Nov.  16. 

Farther  news  of  the  "  comet "  stated  to  have 
been  observed  by  Mr.  Eddie,,  F.R.A.S.,  ot  Gra- 
hamstown,  is  awaited  with  some  curiosity,  aa  it 
seems  to  have  been  observed  for  about  three- 
quarters  of  an  hour,  aad  then  faded  away 
(p.  289).  Some  mistake  seems  to  have  been 
made  in  the  telegram. 

A  total  eclipse  of  tho  sun  will  take  place  on 
Dec.  12,  but  the  central  line  is  visible  only  from- 
the  Southern  Ocean.  In  New  Zealand,  Taa- 
nmnia,  and  portiona  of  Australia  a  partial  eclipae 
will  be  visible. 

In  this  month's  Kiiourlfd^i  Mr.  A.  C.  Rinyard 
has  a  paper  on  the  vexed  question,  "Is  the  Moon 
covered  with  Ice?"  accompanied  by  reproductions 
of  two  fine  photographa  taken  by  HH.  Uenry 
with  tie  13iD.  refractor,  showing  tha  moon  at 
210  hour?  and  at  236  hours  old. 

Tha  death  is  announced  of  Mr.  Bernard  Way- 
mouth,  the  secretary  of  Lloyd's  Bogiater  of 
British  and  Foreign  yhipping.  Jlr,  Waymouth 
w>iB  mainly  responsible  for  the  new  rules  aa  to 
the  construction  otiron  ships  which  were  promul- 
gated in  ISTO,  and  iu  1S73  he  was  raised  to  the 
post  of  secretary.  Ue  served  on  the  Royat  Com- 
mission on  Tonnage,  and  on  that  on  the  loss  of 
the  Atlanta.  Mr.  Waymouth  wa»  bom  in  1324, 
and  died  suddenly  whilst  addreasing  one  of  the 
'  the  Board-room  of  the  Registry. 


Many  of  our  readers  wiU  regret  to  hear  of  the 
death  of  Sir.  Joaeph  Jewahury,  whoso  contribu- 
tions will  be  found  in  several  volumes.  He  was 
on  ingenious  mechanic,  and  invented  many  use- 
ful applications,  whifh,  owing  to  the  state  ot 
the  Patent  IjIws  and  his  retiring  disposition, 
were  often  more  ot  a  loss  than  a  source  of  pro&t. 
He  lived  to  see  them  fully  appreciated,  and  iu 
some  instances  re -patented  by  others.  Mr. 
Jewabury  was  bom  at  Oakthorpe,  in  Derby- 
shire, but  lived  mainly  in  Birmingham,  where 
he  died  on  Nov.  21,  in  his  73rd  year,  and  where 
also  ha  was  widely  known  as  a  musician  and  an 
inventor,  his  moat  important  devices  being  self- 
acting  machinery  tor  making  wood  screwa,  and 
the  mteroal  toothed  -  wheel  arrangement  for 
raising  heavy  weights. 

Dr.  Koch  hHs  been  requestad  by  the  German 
Government  not  to  fully  disclose  the  method  of 
producing  ie  lymph  for  cure  o£  tuberculosis 
until  Budi  time  as  adequate  quantitiee  can  be 
supplied.  A  private  citizen  (said  to  be  Hen  vun 
Bleichroder,  the  banker,  and  Britieh  Consul- 
General  in  Berlin)  has  placed  at  the  disposal  of 
Dr.  Koch  one  million  marks  (£oO,OU0)  for 
founding  a  new  hospital,  and  also  oSered  tha 
ground. 

Meantime  nothing  more  than  is  already  known 
osto  theoatureof  the  lymph  iatobeeipectod  from 
Dr.  Koch  for  Bome  time— not  until  he  haa  satis- 
fied himself  and  others  as  to  its  efficacy.  He 
is  now  said  to  be  busy  in  eodeavonring  to  diicover 
a  remedy  for  diphtheria  and  other  infectious 
diseases.  Dr.  Koehler,  in  a  report  to  the  German 
Society  for  Promoting  I'ublic  Health,  siiyB  that 
oven  if  lia  eiaggerated  oipoctationa  which  are 
cherished — especially  outaide  medical  circles- 
ace  diaappointed,  Koch's  discovery,  regarded 
from  the  purely  scientific  and  theiapeotic  point 
of  view,  IS  one  ot  the  modt  important  in  the 
whole  history  of  medicine. 

It  is  stated  that  a  successful  attempt  to  reaoh 
Siberia  by  seu  has  been  made,  two  Bhipa  and  a 
tug  having  gone  160  miles  up  the  Yenisei  to 
Karaoul,  and  returned  to  London  after  an 
absence  of  84  days. 

NeWB  has  been  received  from  the  United  f^tates 
that  three  ot  the  American  whaling  Ileet  ai« 
wintering  at  Mackenzie  River,  having  provisions 
for  two  years.  The  vessels  are  within  1,000 
milea  of  the  Pole,  the  discovery  ot  which,  how- 
ever, is  not  the  object  of  the  owners  and  crews, 
who  hope  to  secure  a  large  number  of  whales  as 
Boon  as  the  ice  breaks. 

Mr.  O.  J,  Symons,  F.R.S,,  says  that  the  lat  e 
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Novemter  had  the  coldest  dny  out  of  thirty-two 
years  lot  vhich.  he  has  recorda,  except  ISoH, 
wbcm  the  tempaiatimi  fell  to  20-1  on  the  2Jtb  ; 
lut  month  the  temperature  fell  to  20-S  oa  the 
29th. 

The  City  and  South  Iiondon.  Hailwuy  was  not 
opened  U>  the  public  on  the  '2(ith  ult.,  the 
announcement  that  it  would  be  bo  opened  haing 
unauthorised.  The  line  hug  bean  iimcticolly 
"open"  for  Bome  time,  and  trains  have  been 
mnnlag  daily ;  but  it  will  not  be  openad  to  the 
public  nntii  after  the  final  inspection  by  the  Hoard 
of  Truao. 

Prof.  Kirchoff,  of  Hnlle,  in  an  nrticle  spenlia 
of  the  aniietj  with  which  sciontiflc  men  looked 
for  the  meeting  of  the  IntemationiLl  Conference 
on  degree  meanirement,  for  obaerralions  Beamed 
to  show  that  a  decrease  in  latitude  wu  in  pro- 
ceee,  implying  an  alteration  in  the  dire<:tion  of 
the  earth's  axis.  The  Qactuation  obaeived  in 
probably  due  to  a  minute  Dscillalioa  caused  by 
soma  clutDges  in  the  internAl  mass  of  the  planet. 

From  an  American  paper  we  loam  that  Mr. 
Edison,  when  usked  whether  ha  thought  the 
present  style  of  telegraphy  would  soon  be  done 
nway  with,  replied.  Yes.  but  not  until  the  old- 
timera  have  digappeaj-ed.  The  opemtora  now 
have  a  deep-seated  prejudice  against  any  inven- 
tioHB  that  will  simplify  telegraphy.  But  some 
of  the  inventions  have  already  been  made,  and  it 
is  only  a  question  of  time  when  a  man  can  rush 
into  a  telegraph  ofSce,  BCiatcb  oS  a  note  to  his 
wife  in  Chicago,  and  the  exact  duplicate  of  his 
note  will  be  delitcnid  over  the  wire  to  hia  wife. 
This  will  not  be  all  by  any  means,  but  maps, 
pictures  (newspaper  pictures)  wiU  bo  trans- 
mitted prcmptly  by  wire.  Thoao  new  inventions 
will  be  tor  the  coming  generation  to  see  in  prac- 
tical use. 

Mr.  Delany,  of  New  York,  patented  a  battery - 
(trip  for  preventing  (creeping  in  gravity  and 
Ledanchg  celts;  but  would  not  put  it  on  the 
market  until  a  thorongh  trial  had  been  made.  The 
strip  is  of  rubber  cloth,  and  is  adjusted  to  the 
inside  edge  of  the  jar,  and  effectually  kept  there 
by  a  sticliy  composition.  It  thus  otfera  a 
mechanical  obstruction  to  creeping :  the  salts 
form  under  the  edge  of  the  atrip,  and  are  redis- 
■olved  in  the  battery  fluid  when  water  is  added 
to  nulte  up  for  that  lost  by  evaporation. 

An  arrangement  has,  it  is  stated,  been  made  by 
the  White  dtar  and  Inman  Companies  to  run 
their  vessels  on  dilYerent  dates  next  year,  bo  as 
to  avoid  uU  suspicion  of  racing.  It  will  bu  of 
public  advantage,  and  the  Postmasters  of  the 
two  (ountries  will  no  doub:  avail  themselves  of 
the  opportunity  to  forward  more  moils.  Fast  its 
the  modem  boata  are,  the  Cunard  Co.  intend,  it 
is  stated,  to  have  two  very  fast  and  powerful 
vessels  ready  for  the  Atlantic  trade  of  18?2,  when 
the  World's  Fair  at  Chicago  will  be  held. 

It  is  intended  to  lay  a  double  pneumatic  tube 
between  New  York  and  Philadelphia  (9(1  miles), 
through  which  letters  and  small  packages  will  be 
sent  at  the  rate  of  four  miles  a  minute.  A  Jlr. 
Leake  ia  said  to  hare  discoverAl  a  practical 
■yrtem  of  awitehing  at  intermediate  pcints. 


Ik  a  newly-devised  boiler  the  tnba  portion  of  thi 
ordinary  locomotive  boiler  is  made  into  three  seo- 
tioDS  and  combustiou  chambers,  the  sections  bein; 
arranged  to  as  to  have  the  one  in  advance  of  thi 
other,  and  the  flna  area  increaaiag  as  the  soetioni 
recede  from  tho  fire-box.  Coanting  the  lirc-bai 
there  are,  therefore,  three  combuatioii  chambers  and 
three  section  tubes,  thus  insuring  better  combustion 
and  a  minimum  fluo  temperature. 

BAilwa7  Readera.— A  contemporary  recently 
stated  that  a  French  medical  practitioner  has  been 
collecting  statistioi   with   regard  to  those  of  hia 

Ctienlfi  who  complain  ot  nervous  al!ectiona,  and 
i  come  to  tho  conclusion  that  all  the  evil  proceeds 
from  the  practice  of  rcadios  in  the  train.  We  can 
hardly  accept  this  view.  Many  thousands  of  busi- 
ness men  have  no  other  time  than  the  halt  or  tlirao- 
quortars  of  an  hour  to  loara  the  state  of  the  markets, 
the  last  move  in  the  politics  ot  tho  graat  Powers, 
general  news,  and  the  variuas  items  that  make  up 
the  ordinary  contents  of  a  morning  or  evening 
paper,  and  it  would  hardly  appear  that  the  iluratir 
of  the  cause  is  suHideut  to  ^produce  the  eHrc 
assigned  to  it,  whilst  the  majonty  of  people  trnv 
too  rarely  and  read  too  tittle  to  seifer  ot  all.  Ol_ 
contemporary  suggests  that  a  paper  with  specially 
large  type  should  be  printed  for  the  ogeof  ttHvellers 
by  rail.  We  tear  it  would  prove  of  little  service. 
We  suggest  that  all  carriages  aJjoojj  «b  a  general 
rule,  be  supphed  with  a  better  Iiojj.'    r,iiiret. 


LEITEES  10  THE  EDIIOE. 


iDll,  bat  la  all  othQ  iiibjfcli:  For  mich  a  peiion  mai 
ia*«  iDBie  psHicular  kDowleJge  aad  expeneucf  of  the 


other  things,  knows  no  more  than  vti&t  Dverybwlr  ^^^es, 

will  luiSeTtakB  Co  write  the  whole  bndf  of  phj^cki.  a  vtw 
'.  incoBTBnlEDies  deriTc  iheii  oiigiasL" 


all  the  vessels  have  copper  deposited  in  th 
we  get  the  voltage  due  to  throe  copper- no 
lead  couple* ;  the  tame  principle  can  be 
tn  tv..  ~,i,tiQg  type  of  storage  cell  or  t 
lu.,^.  Jf  course,  It  is  oniy  a  trick,  hot  it 
hajidy  one,  as  it  would  require  only  a  i 
— ipouod  cells  to  put  in  tho  ordinary  elect 
ij,,:uil,'particularly  it  ot  the  lead  peroxide 
lead  type.  In  the  diagram  the  shaded  poi 
senta  piraflin  wax.  Henry  St 

PBOBABILITIEa— IL 

.ility  of  si 

Docessary  and  sufficient. 

If  an  event  may  happen  in  any  one  of  i 
each  being  equally  likely,  and  may  tail  m 
and  if  p  is  the  probability  of  its  bappenin 
that  of  its  taiUng,  our  Brst  axiom  'a  p:  j  t: 


PATH    OP    KEPTUNB. 

r31S12.]-Iy  "Idris,  F.R.A.S."  (letter  31Si7, 
No.  1340),  will  do  me  the  honour  to  rater  to  letter 
aOolD,  So.  1286,  he  will  find  a  map  of  the  path  of 
Neptune  up  to  December  Slst.  1890,  showing  al! 
stars  down  to  9'5  magnitude  in  the  Durchmusteruug 
scale,  which  practically  answers  to  about  lOJ  ia  the 
photometric  or  ordinary  scale  of  magnitudes.  It 
he  wishes  (o  trace  the  path  ot  Neptune  from 
Dec.  Slat,  1890,  to  March  31st,  1891,  be  has  only  to 
duniniah  the  XauCiral  .llmanac  places  ot  Neptune 
by  2m.  Gs.  in  Il.A.,  and  by  Af  in  Declination,  and 
tra,ce  a  dotted  Une  as  in  the  map  referred  to.  Thie 
will  give  the  place  of  Neptune  with  sufficient 
ooouracy  for  all  practical  purpoaea.  I  believe,  from 
letters  which  I  have  received,  that  the  map  in 
question  has  been  of  sume  value  to  amateur 
obwrvers. 

I  shall  be  pleased,  it  anyone  desires  thsm,  to  give 
milar  maps  of  the  paths  of  Uranus  and  Vesta  (the 
latter  at  opposition  nnnt  year  is  as  bright  as  a  Oth 
magnitude  star)  during  their  apparition  in  1891  ; 
and!  later  on,  of  Neptune  till  Deo.  31,  1892. 

H.  S. 

A  FOTJB-VOLT  OELI.P 
[31813.]— liKTia  interested  in  the  correapondence 
_jw   going  on    re  3i-voll  diy  cell— by  the 
rather  a  heavy  voltage  tor  a  single  pair  of  eler 
. — it  has  brought  to  mind  some  amusement  caused 


that  is,  the  prob.  of  an  event  htppenin! 
diractiv  as  the  number  of  wayi  in  i 
happen    successfully,    and^  inverselj 

J  number  ot  ways  in  which  it  may  er 
It  we  suppose  this  whole  number  k>  be 
quantity  e,  we  shall  have  jj  ^  —   ,  and  if  ,- 

lecomea  when  m  =  I,  ive  have — 


among   t.,    ____ ,    

whereby  was  produced  a  cell  of 

In  the  paper  to  the  Royal  Society  on  the  copper- 
lead  storage  cell,  I  described  a  tnesns  ot  producing 
high  voltage,  by  arranging  plates  in  grooves,  in 
series,  which,  on  charging,  one  side  of  each  plate 
becomes  positive,  and  the  other  side  negative. 

This  idea,  pablishod  in  1381,  has  siiiee  then  Ihi 
times  been  reinvented,  and  I  believe  is  in  the  mark 
But  now  tor  tlie  trick. 

I  oonatmcted  three  flat  lead  vessels  as  A,  B,  U, 
nach  one  being  Jin.  less  in  diam.  than  the  other. 
Tho  larger  had  a  layer  of  parnlllri  wax  run  in,  and 
whilst  hot,  the  second  was  badiled  in,  and,  otoourte, 
insulated  from  the  outer  one.  The  second  one  then 
had  a  Inver  ot  paraffin  wax  nm  in  it,  and  thothird 
bedded  in  it.     A  plate  of  lead,  having  project- 


:  we  represent  certain^  by  the  numerical 
re  have /)  +  ./  -  1  (Ax.  i.) 
It  we  solve  these  two  equations,  wO  get- 


ing  studs  of  rubber,  was  then  suspended 
vessel ;  before  bedding  in,  tlio  two  iuner  cells  on 
their  outer  snrfaeos  and  plate  were  amalgamated 
with  mercury.  The  whole  was  then  charged  with 
sulphate  copper  saturated  solution  three  parts, 
water  contaiiilnB  one- tenth  sulplinric  acid  one  part, 
and  the  central  plate  attached  to  carbon  of  five 
Bunsens  in  series,  the  outer  vessel  b^iiig  connected 
to  line.  The  plate  and  outer  surfaces  of  two  inner 
cells  become  pemxidised,  and  the  iuner  snrtacea  ot 


Whence  ;i,   «  c. ;  or,  when  an  event  maj 

in  ui  ways,  each  equally  likely,  the  possibi 

it  wUI  happen  in  a  epeciEed  way  is  -^ 

become  certainty,   and  is    represented  h_ 

1 

It  we  make  ui  =  a  +  i,  and  iii  --  ii  =  r, 
(2)  becomes  p  m  "  *  -,    and    tho    pmbal 

happening  in  one  ot  a  ways  ia  -  of  ( 
ii  and  ot  one  or  other  of  e  J-  i  it  is  -'  "" 
sum  ot  the  two  previous  probabilities,  i 
bag  contains  two  while,  throe  red.  and  fo 
balls,  the  probability  ot  drawing  a  wbiia  i: 
3,  and  of  drawing  either  a  white  or  red  is  i 

Tho  probability  that  two  events  will  ^tl 
is  the  product  ot  each  of  their  probabdili 
P  be  the  probalritity  uf  their  both  nappeninj 
by  the  conditions  of  the  problem,  it  is  evit 
P  becomes  0  whenever  either  ;•  or  •/  do.  I 
an  event  raiinni  take  place,  the  protxibili' 
being  so  is  0  ;  hence  /i  and  i  must  be  facte 
that  IB,  wo  may  put  P  -  f  /■  v.  ■!»  '''i™  ^' 
mmi  succeed,  our  problem  is  certain ;  that 
fi  and  '/  ore  each  equal  to  1,  P  becomes  i 
tha^ore  t  =  I,  when  P  -  ^  J 

In  like  manner,  since  it  /i  is  the  probe 
BuccesB,  1—p  is  that  ot  failure,  and  the  pn 
ot  both  tafiiog  together  is  (1  -  ;^1  (!  -  ■/) 
the  probability  of  an  event  failing  n 
(1  -)■)".  And  lastly,  tho  probability  of  o- 
happening  whUe  tho  other  falls  is  ?*  (1  - 
(i  -/I),  us  the  casamavbe. 

These  are  the  chief  elementary  principl' 
theory,  and  though  they  look  very  sno 
application  ot  them  is  often  ve^  diScuH, 
tho  obtaining  an  expression  for  (he  probabil 
in  interpreting  it  right  when  we  have  fouad 
example  of  the  latter  kind  ot  difficulty  will  I 
in  the  case  where  the  light  aide  of  etjualioa 
/>  '  fli  •".  ceases  to  ba  an  improper  traction 

Til  Mr.  tJrey.— The  probabJity  in  qai 
■^^^  to  20  terms,  or,  after  reducUon,  _  -i- 

W. 

(To   U-  miiUmird.) 


AUXILIiBTf  POWBB    FOB    TRIC 

[3iyi.J.]— Those  who  have  had  anillii 
with  small  modfl  work  know  how  dirb^-u 
deal  with  small  pumps  and  injectoni.  a: 
want  something  in  a  amill  way  to  feed  oi- 
generator  that  can  be  relied  upon,  I  think 
be  found  in  the  following  skett-b.  the  whic 
suhmerged  pump,  as  it  is  sealed  by  the  w 
surrounds  it,  and  therefore  prevents  any 
air  to  pceveutita  action,  and  aa  our  q^aantit; 
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ir  Delta  msbJ,  Hio.  iqTure  uid  jio. 
■^  ""Tiholoadri]lea«nd  tapped  for  the 


tat  injMlioau 
would  pat  oni 

1  ' 
tzi 
ttdck. 

boltato ,..„ ,„_.    

liglit  through  F  reoca  within  ak  Bighth  of  being 
tbKMgli  the  while.  O  merelf  shows  the  dimec- 
rioni  ol  dionldsn  o^amp-borral.  H  ii  the  auction 
of  bottom  TalTe,  uid  I  u  the  oonoectioii  from  the 
tvik  far  lupply.  A  B  C  D  is  only  iin  thick  full, 
and  the  rest  lained  down  for  a  stop-end  J,  and  to 
driU  thii  oat  in  the  side  tor  the  valve  boiea,  the 
wbiohrefer  to  section  FiK<  2  H  Ti,  where  I  is  carried 
Tigllt  tbroush,  hat  for  H  refer  to  complete  section 
ng.  3.  This  is  an  elevated  seotion  in  its  tnie  posi- 
tion. H  is  a  hole  drilled  throngh  the  side  iin.  fuU 
te  within  iin.,  and  then  N  ia  fin.  cootinued  right 
thioogh  the  sbodder,  maldog  a  seat  for  the  foot 
lalveor  section.  Over  this  top  end  is  a  piece  of 
MUet  tube  that  is  recessed  into  the  bottom  that 
MBit  all  (see  K.}  Now  the  barrel  of  themunp  eon- 
tfata  of  a  piece  ot  the  same  rod  metal,  {(n.  tanied 


5 


building  of  Ueee  things  is  that  there  ii  material  jr 
the  market  to  meet  the  requirements.  They  on 
sound  and  to  be  relied  upon,  easily  worked,  nc 
bother  or  loss  of  time  in  pattern  mokmg,  and  if  joi 
makn  pattenis  it  is  impossible  to  get  a  teliablo  cast, 
ing  in  more  than  one,  for  they  are  either  too  spongy, 
too  soft,  or  distorted ;  in  fact,  to  raakepBtiemsan^ 
iga  for  sach  things  is  utterly  waste  of  tiau 


as  I  have  found  to  my  cost  monv  times;  having, 
after  making  patterns  and  waited  for  caatiogs,  had 
to  coDaigD  them  to  the  scrap-heap,  and  found  it  ■ 
great  saving  of  time  and  temper  to  get  a  bit  of  stuff 
and  dig  it  out.  And  a*  to  waste  of  material  in  so 
doing,  you  can,  it  your  scraps  and  turnings  are 
clean,  always  take  them  back  to  those  yon  deal  with 
and  get  an   allowance  made  on  the  neit  job  you 

'    "~  material.     At  Fig.  3  there  is  only  one  e 

don't  attempt 
alves ;  set  your  seat  as  true 

.  ....  _  _     of  hard  cod  brass  and  chuc_, 

Itini  down  the  pm,  and  the  while  it  is  in  the  lathe 
fil^  three  Sat  sides  on  it,  bringing  the  feathers  ui 
almost  a  knife-edge  ;  then  with  a  &ne  tool  unc 
cut  pin  and  hood,  turn  down  the  hood  within  t,>. 
of   what  you  want,  then  ohamfec,  and  leave  the 
edge  just  so  that  yoc  can  see  it.  and  take  oH  ' 
worn  edge  dean,  and  yoa  wQl  &nd  that  if  you  h. 
followed  the  instructions,  and  your  lathe  good 
anything,  that  you  will  meet  with  very  little  or  i 
troable.     What  I  have  shown  there  for  dimenu 
I  think  will  be  all  that  will  be  required.     The  valves 
are  shown  thus  t-  -f .  Jaok  of  ail  Tradea. 


of  the  entablalur 

make  conical- seated  valve 


»  E  to  Bt  welt  with  a  shoulder  to 

9  leoeaa  F,  turned  down  again  to 

>f  the  other  bole  and  to  the  shoulder  G. 

'  be  made'a  good  fit,  and'go  home,  to  seal 

., „.     When  this  is  in  its  place  a  bit  is  put  in 

IM  0,  and  the  hole  F  tin.  is  put  through,  and  the 

;MP  at  O  faced  oft  for  another  valve  seat.     Now  a 

:■«•  Jin.  is  pat  through  from  the  face  down  to  P, 

A«n  a  larger  one  jin.  bare  down  to  the  recess,  then 

iMeeaed  ont  asain  for  packing  to  S  :  this  packing 

raoonsista  of  a  bush  made  of  Iwne,  with  a  Qange  to 

t^raade  a  tight  fit  both  to  the  plunger  and  the 

Pl^;el-pamp.      This  is   oounter-sunk   and  crossed 

b  a  round  file  adoss  the  face  V,  and  U  is  another 

'he  same   materia)  served  the   same  way,  that 

a  through   the   cover  W,   that  is  made  of  a 

I  ot   the  same  metal   recessed   for  the  tube 

and      when      bolted      on      seals      ijl      (see 


Lijioio.j — iff  repi 
I  am  sorry  that  1 
before),  I  beg  to  n 
Vol,   XXXin.  pag 


)3(and 

..     '  "p'r 

I  writer  to  t.nginteriag. 

_..   page  692,   where  he  will  find  the 

report  of  a  paper  read  tietore  the  Iron  and  Steel 
Institute  by  Q.  Woodcock  on  the  mutual  relations 
of  carbon  and  iron  io  steel.  One  ot  the  propodtianB 
he  tried  to  prove  was  "  That  the  hardening  (rf  steel 
is  due  to  a  metamorphic  change  In  the  oondilion  of 
the  carbon,  which  then  amimee  a  crystalline  form 
analogous  to  that  ot  the  diamond."  lia  whole 
professes  to  be  a  modiScation  ol  a  prsvioas  one 
propoundedb;  Jnllien,  viz.,  "that  the  latent  heat 
effected  the  ctystallisatioii  of  the  carbon  and  sub- 
seqnent  hardening." 

With  regard  to  the  apparent  disappearance  of 
carbon  in  hardened  steel,  as  shown  bv  the  £ggertz 
colour  test,  I  havs  made  a  number  of  expenments 
apoD  this  point,  and  find  that  tiie  carbonaceous 
matters  which  separate  from  hardened  and  annealed 
steels  in  cold  dilute  nitric  acid  differ  very  much  in 
composition.  Hardened  st«el,  on  the  one  hand, 
gives  op  a  precipitate  consisting  of  almost  pure 
carl>on  ;  whUe,  on  the  other,  annealed  steal  yields 
a  precipitate  of  triferric  carbide.  Moreover,  if 
equivalent   quantities— eqi 


cally  pure,  and  free  from 


usbuig , 

t  the  carinnln 
the  graphitoid  form. 

"J.  Q."  has  made  a  hold  attempt  to  resuscitate 
an  already  defunct  hypothesis ;  but  he  most  see 
that  he  has  no  direct  experimental  evidonce,  and 
his  a  jiriori  argument  offers  little  support. 

On  the  contrary,  and  to  recapitulate  a  few  of  the 
arguments  in  support  of  the  theoiy  of  Prof. 
Roberta- Austin,  we  have,  among  others,  the 
followiDg  well-attested  facts: — (1)  The  presence 
of  Fe,C  in  annealed,  and  of  carbon  pi-r  le  in 
hardened  steel ;  (2)  the  phenomenon  of  lecales- 
cence ;  ( 3)  evidences  of  the  pasaage  of  iron  at  700° 
C,  into  an  allotropic  state;  (4)  iBat  by  suddenly 
quenching  steel  after  it  has  fallen  somewhat  below 
Uiia  tampecalure,  it  ia  possible  to  keep  the  carbon 
as  hardening  carbon,  and  yet  the  steel  to  remain 
unhardened.  Such  are  some  ol  the  chief  links  in 
the  chain  of  evidence  upon  which  this  theory  is 
based,  and  the  impartial  metallurgist  can  hardly 
fail  to  perceive  a  logical  sequence.  T.  U. 

Sheffield,  Nov.  29. 

PITCEIIfa  GLOOK-WHEBLS. 

[3IR17.]— As  one  who  is  reading  with  mach 
interest,  though  with  DO  practical  knowledge  ot 
clock- making,  the  very  intereating  and  practical 
articles  on  tlu)  construction  of  a  chiming  cloi^  now 
appearing  in  the  "  E.M.,"  may  I  venture  to  BUgge«t 
amethod  of  "pitching"  the  wheels,  which  seems 
to  me  to  offer  advantages  over  the  one  described  last 
week,  in  the  matter  of  increased  accuracy  and 
saving  of  time  ? 

My  apparatus,  which  could  be  made  in  lets  than 


these  two  i 


bolta 


__  _jda,  and  bolted  by  ...  _ 

Now  yoa  will  see  the  water   _    

3)  into  the  body,  Y  Y  goes  through  the 
valve  at  H,  up  P,  and  into  O,  and  out  at  L. 

yoa  sea  the  pomp  fs   surronnded  by  aud 
y  water.    The  reaaoo  why  I  recommend  the 


taken  and  dissolved  in  fresh  acid  by  the  aid  of  hi 
it  wilt  be  found  that  the  quantity  extracted  from 
the  annealed  steel  poaaesaea  greatw  oolour' 
than  that  from  the  hardened.  Exactly 
thing  occurs  in  the  atove  colouc  test.  So  that  this 
apparent  diaappeorance  of  cartxin,  aa  shown  by  the 
lata  Spear  Parker  (aee  also  Iron,  May,  1881),  and 
to  which  diamond  theorists  attach  so  mach  import- 
ance, does  not  by  any  means  prove  that  llii  ' 
nonnt  of  carbon  has  been  converted  to  diamond 
The  majority  of  authenticated  facta  go  to  sho 
(hat  the  irAolc  of  the  carbon  in  hardened  steel 
fixed"— i.e.,  it  exists  there  aa  carbon ^cr  le,  an_ 
le  above  phenomenon  as  an  index  of  fixation  is 
perfectly  valueless.  And  as  to  whsthsr  the  "  fixed  " 
carbon  is  in  a  crystalline  state,  aa  "  J.  Q."  ventures 
to  snggeat,  all  I  can  say  is  that  I  have  examined 
the  carbonaceous  matter  extracted  from  hardened 
steel  under  high  powers  without  perceiving  any 
Hace  of  crystallisation. 
"J.  Q.'*^ asks  me  to  account  for  the 

Dhecence  ol  the  residue  left  from  hardi 

do  not  see  any  difficulty  there— the  microacopic 
method  shows  the  carbon  ot  the  annealed  steol  aa 
1  patches,  whereas  that  ot  the  hardened 
ity  disseminated  throughout  the  whole 
mass  of  the  steel ;  so  that  I  cannot  conceive  how 
the  residue — that  is,  the  carbon— from  the  hardened 
imple  could  do  otherwise  than  retain  the  form  of 
le  original  drillings. 

I  am  also  asked  whether  I  fancy  steel  to  be  simply 
aabcacbide  of  iron,  or  an  alloy  o(  iron  with  sach 
a  carbide,  and  to  define  a  limit  to  the  range  of  the 
composition  of  ateel,  according  to  the  ordinary 
chemical  theory  of  combination.  As  to  the  first 
question,  the  proportions  of  the  carbide  and  the  iron 
will,  of  couiae,  depend  upon  the  amount  of  carbon 
in  the  steel ;  the  subcaroids  must  necessarilv  in- 
crease as  the  percentage  of  carbon  increaaea.  Then 
>nld  say,  if  it  he  thoroughly  eataUiahed 


half  an  hoar,  u  aa  foUawa :  A  B  are  two  pieces  of 
tin  about  Gin.  x  4in.,  with  the  ends  bent  up  at  right 
angles,  so  as  to  fonn  a  sort  ot  trough  without  ends. 
B  slides  nicely  inside  A,  and  is  equal  in  width  totha- 
space  between  the  clock-plat«s. 

The  tumed-up  ends  of  A  and  B  are  cat  as  shown ; 
and  the  arbors  of  the  wheels  to  be  pitched  are  laid  in 
the  notchesCO,  as  shown  atE.  A  and  B  are  then  slid 
in  and  out  aum  the  wheels  gear  correctly,  and  the 
distance  from  centre  to  contre  is  then  taken  with 
dividers  from  the  two  vertical  hues  D,  D. 

01  course  care  must  be  taken  that  the  two  arbors 
are  quite  parallel,  and  that  the  aides  of  the  notehea 
C,  C  imike  fqual  angla  with  the  vertical  lines  D,  D 
(not  as  shown  at  t) ,  otherwise  the  lines  D,  D  will 
not  give  the  Oinct  distances  for  the  centres. 

TTtil  Minor. 

SUBSTAQES   FOB   BTUDBHTS'   MIOBO- 


of  a  certain  tenic  .  ,       .  .       . 

in  the  annealed  condition    will  be  reached  whi 

suflicient  carbon  is  added  to  combine  with  the  who 


9  present  in  the  form 


[3I84S.]— PebSOHALLY,  I  am  not  ot  the  opinion 
at  any  good  result  would  follow  the  appointment 
-_' a  committee,  as  suggested  by  "  MicroaoDpift  " 
and  Mr.  Nelson,  for  designing  a  universal  stnaenta' 
njicroscope.  My  own  feeling,  indeed,  so  far  as 
concerns  medical  students'  microscopes,  is  that 
almost  anything  is  good  enough  for  their  purpose, 
and  when  I  used  the  term  "students'"  I  mtended 
far  wider  connotation.  A  medical  student  has 
KO  couniea  in  his  ourricnlmn  wherein  ho  requires  a 
microscope — first,  a  tliree  or  six  months'  course  of 
histology ;  and  second,  a  similar  period  of  so-called 
practical  pathology,  including  the  recognition  of 
'^'le  ordinary  morbid  products  in  the  secretions,  £c. 
hose  going  in  for  the  higher  eiarainationa  have  to 
3  some  biological  work  in  addition,  for  which  a 
licroscope  is  necessary ;  but  this,  once  done  with, 
mcludee  their  interest  in  the  subject  in  the  great 
majority  of  cases.  Any  strongly-made  instrument, 
therefore,  with  the  fewest  possible  arrangements  tc- 
get  out  of  order,  and  able  to  stand  the  careleaa,  it 
not  rough,  usage  it  ia  generally  subjected  to,  will 
suffice  for  their  needs,  and  {there  are  plenty  such 
already  in  the  market.  In  some  schools  the  micro- 
scopes are  furnished  by  the  Labor,itory,  a  fee  bein^ 
charged  for  their  use,  and  ^  herd  practicable  this 
]  to  me  the  best  plan,  as  there  ia  a.  greater  uni- 
ity  of  pattern,  and  a  deBcriptioii  of  any  par- 

u    manipulation    applies    t>i    the    whale    set. 

Moreover,  in  this  case  they  ate  in  charge  ot  a 
responsible  laboratory  attendant,  and  not  put  awaj 
with  the  front  lens  of  the  objectives  and  the  stage 
covered  with  balsam  or  other  mess,  ns  treiiuently 
happens  when  the  class  piovido  their  own  lustra- 
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inUtpretatioD  of  whatsoeTer  can  be  anbiiiitted  io 
miooKopical  snal;>u,  uid  who  require,  therefore, 
not  the  loweat-priced  m«diaiusm  which  competitioD 


uid  onecapableot  allowing  themostlolieni^e  of : 
owner's  optical  battery,  us  "  Microacopiat"  puts  it. 
-Such  on  uistrtimeut  need  not  bo  axBCtlr  coBUf ,  1]ut 
.good  work  must  and  should  bo  paid  for,  and  I 
'Oaiinot  OgrM  with  those  who  are  couetantly  belaud - 
ing  aTer^hinft  mode  abroad,  and  lunnini;  down  our 
own  produobonB  aa  not  only  more  eiperuive.  but 
infenqr.  Contiuental  mediadcs  work,  I  believe, 
'tor  leu  wages  and  under  conditions  auchasouron-n 
-wHl  not  accept,  and,  thenfore,  are  able  to  under- 
sell UB  in  certain  clanea  of  manufactures,  including 
come  of  the  optical ;  but  when  wo  come  to  aucE 
articles  aa  require  the  highest  constructive  skill  and 
beat  materiola,  I  du  not  Hud  much,  if  anv,  difTereuce 
in  the  respective  prices  charged  for  Eugliah  and 
ioreigD  goods. 

Erratum. — The  rotifer  described  by  Mr.  Western 
at  the  lost  meetins  of  the  Ijuekett  Club,  should  read 
Dinops  (and  not  Dinoa)  longipea. 

Oeorge  O.  Karop. 


r31S41l.]-HEFEBraMQ  to  lelters  Xos.  31773  and 
■31821  on  substagea  for  student's  niicroscopea,  I 
cannot  speak  as  lo  the  length  of  time  that  pivotod 
■ubatages  have  be«a  in  use ;  bat  I  can  as  to  the 
■offideucy  of  Messrs.  Watson's  combination  of 
pivoted  tail-piece,  with  rock- and -pinion  focussing 
and  centring  eubstage,  and  it  compares  most  favour- 
ably with  iliding  Bubatagea  having  no  centring 
arrangement. 

It  IS  not  only  in  America  or  in  Ueesra.  Swift's 
instnimeuta  that  the  substoge  or  oondenaer  is  made 
to  focus  by  sliding  in  a  dovetail  groove  in  a  fixed 


and  e^n  in  Zeis 


"  Microsc(ipiat'B"oi 


licular 


And  further,  bo  it  noted,  in  tbe  highchise  inatru- 
menta,  even  of  these  last-named  German  opticians, 
there  is  no  provisiou  mode  tor  centring  thesubstage 
-condenser.  I  am  speaking  of  their  flrst-clasB  in- 
rtroments,    made    specially     for    histological  and 


not  usual  eicepl  for  photography.  Indeed,  Zeiss 
lias  only  recently  brought  out  a  centring  achro- 
matic condenser  fur  photography  which  can  be 
Oentred  within  its  own  mount,  the  aubstngo  being 
still  fixed  laterally.  Now,  no  fixed  sul^toge  or 
tail-piece  can  be  mode  so  accurately  as  to  obviate 
the  oecesiity  for  centring  screws ;  yet  these  are 
almost  eicluaively  used  by  the  best  makers  on  the 
Continent.  This  fact  is,  I  think,  a  powerful  argu- 
ment in  favour  of  our  figliah  makers. 

Now  about  the  pivoted  tail-piece  and  substage 
«f  Mesin.  Watson,   the  question  turns  "on  the 

that  it  is.  I  think  every  laboratory  teacher  will 
agree  that  it  is  an  advantage  to  rcmave  the  con- 
denser under  certain  circumstoncea ;  if  so,  it  ia 
<:Brtainly  leas  likelj  to  get  damaged  or  put  out  of 
tho  centre  when  it  cen  be  tum^  aside,  than  if  it 
were  slipped  olT  tlie  tail-piece  and  put  on  the  table. 
It  is  less  likely  to  get  damaged  by  adds,  ic,  the 
centring  screws  are  less  liable  to  altoration,  and  it 
is  certainly  much  easier  to  replace  in  its  original 
position.  There  ia  hardly  anything  more  difficult 
with  the  instrument  in  position  thoji  to  slip  a  aub- 
atage  Into  a  dovetail  groove,  more  aapecially  in 
amoll  instruments  whan  in  a  vertjca]  position. 

In  the  splendid  lar^e  instruments  of  tho  highest 
type  ot  our  best  British  makers,  and  tJie  Uke  of 
which  is  not  made  or  appreciated  on  the  Continent, 
it  is  quite  different ;  there  is  moro  ipace,  and  they 
are  not  used  in  laboratories,  as  a  rule,  for  hiatclo- 
gical  or  bacleriologica)  work. 

Messrs.  Wataon^s  tail-piece  is  certainly  pivotod 
"on  one  side":  but  it  is,  besides  being  mui/h- 
tmtred  bij  a  Kluii'pui,  held  accurately  in  positiou  by 
the  head  of  that  pin,  and  throughout  two  years' 
«on«taiit  work,  tKith  viaiial  and  photograpbical 
<with  their  "D"  instrument),  I  have  never  been 
■jmoyed  by  any  untrue  movement. 

Jamea  Uore,  Jun. 

raiSoO.]— The  spontaneous  support  of  so  e,»meat 
and  practical  a  roii^oscopist  as  Mr,  1'.  M.  Kelson 
<318i9,  y.  2i)U),  is  a  valuable  factor  on  behalf  of  my 
suggestion  that  responsible  teachers  in  medi  csl  schools 
should  combine  and  formulate  the  <lf:ih  rii!,i  ot  a, 
student's  microscope,  and  that  in  Mr.  G.  C.  Karop, 
secretary  of  tho  tjuekett  Microscopical  Club,  a 
poBsible  centre  of  attraction  might  be  found.  If, 
lurther,  Dr.  DoUinger,  president  of  the  Q.M.t;., 
would  signify  hia  approval  of  tho  acheme,  and  join 
in  the  formation  of  a  committee,  auccesa  would  be 
practically  assured.  The  active  interest  he  has 
ahown  during  many  years  post  in  all  that  relates  to 
the  improvement  of  the  microaoope,  and  in  the 
[lopulaiisatiou  of  microscopy,  are  too  widely  known 


odhesiou  of   other   well-known   men   whose 
operation  would  be  most  doairable. 

In  view  of  the  formation  of  such  a  committee,  I 
think  ft  highly  important  tiat  the  utmost  freedom 
should  obtaiii  in  their  concerted  action ;  and  hence 
it  appears  to  me  unwise  to  fetter  them,  as  Mr. 
Nelson  suggests,  by  proposing  a  limit  to  the  price 
of  the  microscope  they  may  recommend,  or  by 
insisting  that  no  opticuiu  ahall  be  invited  to  co- 
operate in  the  design,  or  by  attempting  in  decide 
upon  a  special  name  for  the  microscope  before  it  is 
in  fact  designed.  The  committee  will  have  no 
difiicuity  in  settling  such  points  so  far  as  they  may 
be  deemed  eaaential  In  the  toak  they  undertake. 

It  secma  to  me,  however,  that  the  duties  of  the 
committee  should  not  cease  with  the  production  of 
a  mere  specification,  as  implied  by  Mr.  Xelaon  ;  we 
must  have  the  microscope  itself  actually  constructed 
to  their  satisfaction.  A  microscope  eiisting  only  in 
a  apecificatiou  or  on  a  drawing-board  cannot  be 
regarded  aa  a  satisfactory  outcome  of  the  con- 
ferenc(*s  of  the  committee.  The  design  may  appear 
admirable  on  paper,  but  until  the  microaoope  is 
actually  constructed  it  cannot  bo  properly  tested. 
It  is  moat  essential  that  the  committee  should  an per- 
iiilend  the  production  of  the  iostrumont,  for  that 
will  be  the  main  guarantee  that  the  right  standard 
of  workmanship  is  reached.  It  might  be  advisable 
not  to  consider  tho  matter  closed  until  the  committee 
are  fully  assured  that  the  microscope  can  be  issued 
commercially  (1)  of  the  quality  approved,  and  Ifi) 
at  a  price  to  be  named. 

I(  no  opticians  will  voluntarily  engage  to  carry 
out  the  apecificatiou.  we  must  send  round  the  hat 
for  a  guarantee  fund,  and  induce  the  Editor  o[  the 
Enausn  ifECiUNrc  to  act  as  treasurer  of  the  fund, 
which  he  would  hold  at  the  diaposal  of  the  corn- 
But  is  it  probahle  that  no  opticiana  will  volun- 
tarily engage  on  the  task  'f  They  have  voluntarily 
uimed  out  deaigna  recommended  by  iadividual 
patrons;  surely,   theii,  they  will  gladly  carry 


rong    c 


e  of 


Are  none  of  oar  British  makers  enteqirising 
enough  to  riak  the  required  outlay  on  the  develop- 
ment of  the  design  that  may  be  recommended  aa 
the  Student's  Committee  Microscope  t 

Blioroscoplit. 


[31S.J1.]— Wrek  we  were  discussing  the  lathe 
introduced  by  the  London  Lathe  and  Tool  Co., 
several  opinions  were  passed  upon  the  rotary  nut 
upon  the  lead-screw.  One  important  point  was,  I 
think,  never  referred  to.  What  about  returning 
the  saddle  n  as  to  drop  into  the  thread  correctly  in 
sere w- cutting  ^  Everyone  ttocustonied  to  sorew- 
i-uttiiig  in  the  slide-lathe  knows  how  to  chalk  the 
change-wheel  and  face-plate,  and  by  bringing  the 
aaddle  bock  by  tho  rack,  to  get  the  tool  to  run  into 
the  last  cut  correctly,  even  when  the  pitch  being 
cut  is  not  a  multiple  of  that  of  the  leod-acrew;  but, 
with  the  revolving  nut,  onoe  you  have  moved  that 
nut,  where  are  you  '!  Neither  with  r^ular  pitches 
uor  irregular  con  you  hope  to  strike  int^  the  cut 
token  last  time.  U  there  is  an  answer  to  this  ob- 
jectdon,  I  should  lie  glad  to  know  of  it. 

F.  A.  K. 


DRILL-SFINDI^S,    ftc. 

[31B.V2.]— In  response  to  "F.A.M."  (3i7!l:i)  I 
oflcr  a  few  remarks  as  to  drill- spindles,  for  I 
gather  that  be  refers  to  them.  ''  Moulding  "  drills, 
cutting  on  one  side  only,  have  therefore  a  great 
tendency  to  vibration  wmch  is.  I  am  persuaded,  not 
sufficiently  considered  and  allowed  lor.  Let  any- 
oue,  who  has  not  already  done  so,  out  a  piece  of 
iron  upon  an  anvil  and  then  try  to  cutitonaplank. 
In  the  latter  case  the  chisel  edge  will  be  ruined, 
and  tho  Iron  not  cut.  This  will  give  him  a  good 
Idea  of  what  happens  in  a  d^ree  when,  eapecully 
in  intermittent  cutting,  a  Urge  drill  is  used  in  a 
light  drill -apindla. 

In  olden  days  amateur  work  was  of  a  more  finical 
character  than  now,  and  the  'A;  square  of  the  Uoltt- 
apffal  slide- rest  receptacle  will  not  contain  a  spindle 
ut  auiiioient  aize  for  any  bat  the  smaller  drilla  to  be 
used  elfectively.  The  larger  drills  ran  /v  iiae//,  but 
it  takes  (krce  Itmi'  as  long  as  when  a  larger  drilling- 
frame  ia  employed.  The  drill  hos  to  be  more  fre- 
quently sharpened  ;  the  cutting  is  rarely  so  good 
owing  to  vibration,  which,  uith  drills  of  certain 
patterns,  is  so  great  that  they  will  not  cut  at  all, 
though  the  same  drill  in  the  larger  frame  (lin. 
square)  will  cut  as  smooth  as  ailk. 

As  most  of  ua  ore  provided  with  the  small  (^a) 
frame,  a  few  bints  may  be  useful.  To  minimise 
vibration  (the  bane  of  all  light  machinery),  and 
obtain  the  beat  results,  all  the  apparatus  employed 
must  be  mode  to  approximate  aa  mush  aa  possible 
to  a  solid  piece  ;  see  that  the  pulley  fits  without  the 
leaat  shake  upon  the  mandrel ;  that  there  ia  no  play 
inthelathe-ooUora;  tighten  npthe  adjusting  screws 


of  the  too!  receptacle  and  those  of  tha  dito-H^ 
and  aa  the  nut  on  the  main  screw  is  me  felt 
somewhat  worn,  adjust  the  flntiag  ttoft  stills 
prevent  any  lateral  movement ;  lastly,  we  QutOal 
IB  no  movement  endwise  in  the  driU-^indle  iUL 
It  is  important  that  the  oveHiead  got  duoUk 
joined  by  a  small  hook  and  eyn,  so  that  thenar 
be  no  "  bump  "  as  it  runs  round  the  drill  eabj. 
The  slide-rent  most,  of  course,  be  fiitnly  tinlitii 
down, and  the  blndiug-acrewof  the  "depth  snr 
also.  All  ornamental  drilla  that  I  have  vttmm 
are  wrongly  made  at  the  point ;  inftMil  of  Mf 
left  nearly  a  quadrant  in  Bection  like  A,  C,  B,  B^ 


reakeoed  in  their  weakest  jmrt.  Perhap  ii 
greateat  difficulty  connected  virith  drilling  ii  s 
preserx*ing  the  relative  proportions  of  theaualt 
mga  on  the  driU.  The  best  method  that  I  but 
found  at  preaent  is  to  cut  several  half-bolea  in  4i 
cloon  edge  of  a  boxwood  chuck  before  I  b^isk 
work ;  these  serve  as  gauges  by  which  to  lea  tti 
shape  of  the  drill  during  the  progress  of  the  >sd. 
It  will  he  found  that  the  lower  and  thiunn  psitd 
the  drill,  which  does  most  of  the  cnttiag,  UWB 
iway  long  before  the  upper  and  thicker  puL  Tt 
smove  this  material  by  mAons  of  the 
ed  with  oilstone  powder  would  be  a  v<«t  tediOK 
iroceas,  so  I  use  a  corundum- wheel,  Sin.  in  ^ml. 
'evolving  about  S,(KIH  per  mmute.  The 
you  approach  the  axis  of  the  drill  the  mi 
It  becomes  to  preserve  a  correct  chamfer  ftff  Qti 
cutting  edge.  The  absence  of  this  is  indieatsdif 
ubbed  appeariuice  on  the  work  and  by  [if  '  *  " 
black  wood)  a  deposit  of  block  on  the  ■ 
If  close  to  the  point,  it  requires  very  ■ 
grinding  to  remove  that  little  piece,  niirfj 
but  it  Himi  be  done.  All  straight  ed 
sbaipencd  on  a  rapidly  revolving  ai-i-jt.^.  oeat, 
used  nearly  dir  :  this  imparts  quite  a  polished  cd(i 
—good  enough  tor  any  work,  'n'hen  usinc  a 
ordinary  double -edged  drill,  examine  it  with  a  lew 
and  aiuurpen  that  edge  only  which  is  blunted, : 
are  to  aharpon  the  whole  of  it  so  as  to  preKT  . 
njile  at  which  you  started;  by  j ust  touehiag iki 
ides  of  the  drill  ou  the  side  of  the  stone  yon  tMf 
t  thin,  sharp,  and  axial.  Too  much  can  cansit 
>B  bestowed  upon  the  contooc  and  edge  of  joff 
Irill.  The  wear  of  the  drill,  which  In  a  large  ]H(* 
!  work  is  very  appreciable,  must  be  compenond 
by  adjustments  oi  the  depth  screw. 

that  I  have  done  what  I  can  ti 
anent  the  drill,  I  hope  tttat  he  a 
it  your  readers  will  cetDm  tha  cdb- 
pliment.  I  paid  HoltzapfTel  .ilS  los.foran 
lutting-frame,  which,  irkrji  at  zfi-a,  u  |o<.  «*<^ 
lalana;  the  natural  result  heinK  that  whoi  it* 
evolved  rapidly  the  whole  lathe  (though  bottsdl 
posts  ilin.  by  Sin.,  which  ore  sunk  oft,  m  ooDcnl. 
rattles  to  such  an  extent  that  one  doesn't  lib  <s 
stop  near  It.  The  only  assistance  and  cunKst  (1J 
that  1  could  extract  from  the  makcc  was  tbMl 

to  the  rattle.     Well,  I  mtf 

about  as  soon  submit  to  go  to  bed  with  a  istfls- 

—J .-  replace  the  small  micromsla- 

bead  with  a  heavy  lamp  of  brass  gTaduat«diii 
"iveted  through  the  square  end  of  the  screw ;  boll 
ihsU  be  glad  to  hear  of  a  better  way  out  of  Ibt 
dlfliculty.  C.  O.  BUlion. 

AN  IMUEKSE    KAINTAUk 

[31K-53.]— NuKi  Tai,  is  a  charmii^  MnitsniiB  « 
ho  N.W.  Himalayas,  situated  at  an  sksMlin  < 
j.owrt.  above  sea-level.  Ths  •mnttwntr'- 
EngUsh  visitors  are  scattered  about  tbi 
foreat  which  clothes  the  steep  ridges  lidng  faoDO 
clear,  deep  lake  giving  '"  "    "       '"' — 

This  beautiful  sheet  of   - „ . 

lumference,    and  | 
of    great    depth.      This    highly    favoured 
is    remarkable    for  an  abnormal    rainfall.    ' 
I    visited     the    Til^    between    30    and    4U    } , 
ago,    I   witnessed  -li  days'   downpoui,   moisl 
less  heavy,   in  ancoeBsiou.     I  used  to  duuge] 
dothes  two  or  three  times   in    2t   honn.    An 
eight  yeora  ago  a  terrible  catastrophe  ooem 
many  peraona,  European  and  native,  were  wil 
any  warning  entombed  in  a  hugs  landslip,  u 
them  some  of  my  friends,  and  there  the  corpi 
all  who  periahed   still  lie.  the  task  of  exhon 
having  been  pronounced  totally  imposubte  tl 
extent  and  depth  of  overthrow.    A  snbtei 
river  is  said  to  intersect  a  considerable  poi 
the  lake  side.    A  conspiouonitHktQie  ol  tho . 


J] 
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lit  Uadilip  of  unlmoim  date.  In  lut  Anffuat 
wu  geDeral  oUrm  n-heu  SOin.  of  run  fell  in 
•ek,  of  which  16m.  poured  doim  in  one  day! 

{BINDtNO.  —  SIDEREAL      TIKE.  — 
0GCTJLTATI0N8. 

^5^.]— The  nup  and  Qla  mny  fairly  cut  thf. 

of  a  book,  but  Ihe  proceia  muat,  I  tblai, 
"Moms,  and  there  aeemB  bome  diiDger  tc 
npa  aJoDg  with  it.  Cutting  with  a  knife  wiU, 
:  m  the  banda  of  aa  expert,  be  unaatitf&ctoT;. 
.  it  aonio  years  ago  on  a  vol.  of  my  '■  E.M.," 
'ound    the  proceu    lengthy,    laboriooi,   and 

It,  not  knowing  of  ths  exutenDa  of  mch  ~ 
De  as  the  "ploDah."  I  contriTsd  a  toe 
T  to  Fig.  1,  which  I  itai  u«e,  and  find  to  wot 


le  end,  and 

:be  handle.  B  is  aootbet  piece  of  haidwood, 
•ag  by  4in.  by  lin.,  slu  equare  at  one  end  and 
Hay  at  the  other,  and  fastened  wilh  fou: 
I  upon  A,  as  shon^.  E  ia  the  knife— 
nUj,  in  my  case,  a  lin.  joiner's  chisel, 
the  edges  slightly  rounded,  and  the  lidei 
d  to  a  level,  mail  held  in  phica  by  four 
■—part  of  the  head  gripping  the  level,  and  - 


le  wocl  lUin. 


B  the  shoulder, 


prevented  it  slipping  hack  when  pressed  ii 
a  the  edge  of  the  work.  ' '  Caldemone  "  wilt 
K,  find  this  tool  will  do  good  work  for  him 

bis  press  is  a  regular  bookbinder's  one,  h( 
put  the  book  he  is  going  to  operate  upon 
on  two  boards,  and  have  their  top  edgea  so 
•jd  that  when  the  part  A  of  the  cutting-tool 
.  horiiontslly  dq  the  higher  edge,  the  chisel 
ut  rest  on  the  lower  one,  as  in  Fig.  2. 
tver  saw  a  lookbinder^s  press  until  a  abort 
Lgo,  and  nuule  mine  common  vice  fashion. 
Lecea  of  beech  3ft.  by  8in.  bv  ^n.,  with  oi 
'  iron  screw,  which  seenu,  a£  least  to  me.  t_ 
■dier  than  the  two  icrews  and  ctmstant  shift' 
'.  the  handspike  from  one  to  Oxe  other,    ~ 


ale  adjusting  the  book  in  this  woodea 
ve  a  frame  aa  represented  by  Fig.  3. 
ii,  IGin.  by  6iu.  by  Uin.,  with  two 
t  pieces  glued  on  to  the  lower  one.  and 
one  movable  on  them.  The  lower  board 
it  the  toj.  formed  by  two  short  end  pieces 


and  a  atrip  oi 
A  of  the  cntt 
very  steadily  in 


mg  the  edsE 
a  my  beach, 


rcaily  to  begin,  and  any  amateur  can  make  one  like 
it  with  little  trouble  and  a  few  shiUinga  of  expense. 
I  may  add,  I  fiod  I  cau  cat  best  in  one  direction— 
that  is,  drawing  the  catter  towards  me.  A  few 
mouths  ago  I  had  an  opportunity  of  using  abrother- 
amateur'e  regular  tookbiDding  press,  and  my 
opinion  is,  qmmtiiui  ealcal,  ttiai  my  own  was  the 


On  looking  throQgh  a  small  cycloniedia  the  other 
enlarge  their  lihrary.  I 


duldrsn   had  bought 

—  „-    ^.  _   ame  upon  a  method  for 

travellers  and  navigators."  of  finding  anproii- 
malely  sidereal  time.  Xo  doubt  it  will  beluiown 
to  astronomers  as  a  toy,  but  thinking  it  may  interest 
some  star-gazers  like  myself,  who  luive  not  seen  it, 
I  give  it. 

"  Subtract  3  months  and  2'1  days  from  the  date 
(increased  by  12  monCha  if  needful),  call  each  month 
of  difference  2  hours,  and  each  day  4  minutes." 
"  It  gceatei  accuracy  is  needed,  add  to  or  subtract 
from  the  result  the  numbers  of  minutes  for  the 
e  year  and  month  given  in  the  following 


b;>;"' 


January  , 
Fshraarj  . 

Sfey    '.'.'.'.. 

July  '.'.'.'.'. 
August  ... 
September. 
October  , . , 
November . 
Decambn-  . 


Leap    1   Leap 

+  11m. 

+  7!m 

+  7  m. 

+  ^  .. 

+  3  „ 

:it:; 

+  3*,. 

it 

3rd  Tear 
after 


tt!:: 


I  take  an  example  at  random:  llth  April,  ISIS 
'that  is,  i  months,  11  days.  Subtracting  from 
this,  aocording  to  the  rule,  3  months  22  days,  we 
get  D  months  13  days.  Calling  eacb  day  i  nunutea, 
19  K  4  -  T6m.  "  Ih.  IGm.  Then,  adding  the 
namber  of  minutes  for  year  and  month  given  in 
table,  we  get  Ih.  I6m.  +  3lm.  =  Ih.  iBm.  30a. 
According  to  "  E.M.  of  31st'March,  tB7G,  the  tme 
sidereal  tune  waa  Ifa.  20m.  10'21b. 

If  the  calculation  ' 
ir  wrongly — I  tear 

tell  me  bow  to  find  the  time  of  diaappearancs  oi  a 
itar  behind  the  moon  at  places  differing  in  latitude 
and  longitude  from  Greenwich.  Very  roughly  I 
lid  be  got  in  the  case  of  a  star  dis- 
appearing and  reappearing  in  the  line  of  the  moon's 
eqoator— by  dividing  the  moon's  diameter  by  the 
distance  east  or  west  of  the  observer's  position  from 
(Greenwich,  and  then  dividing  the  period  of  ocout- 
''-'^^D  by  the  quotient  so  obtained.  Example, 
■'  '     if    Greenwich       """  '  "" 


0  operoee,  aa— rightly 

1  "F.11.A,S."  ^dly 


=  l-e( 


the  tune  a  person  I) 
juld  be  later  than  on< 

disappearance. 
Will  "F.It.A.S."  also  tell 

actual  will  a| 


long  before 
lact  of  Jupitor  and  a  satellite 
E  a  glass  that  will  not  divide 
J.A.  C. 


[31S.J5.]— TnEBR  appears  to  be  a  «nf  ral  opinion 
aniouR  those  of  our  ocrreapondenta  who  have  written 
□a  the  above  subject  that  the  question  of  the  exist- 
ence of  the  ether  as  the  medium  of  electric  pheno- 
mena requires  for  its  solution  a  deep  knowledge  of 
mathematical  procesaea.  1  hold  that  tbia  is  ft 
mistaken  idea.  The  problem  of  the  eiistGnce  of 
the  ether  is  on  much  the  same  footing  as  that  of 
the  existence  of  metageometrical  space.  To  work 
out  the  properties  of  meta  geometrical  space  may 
require  some  very  profound  roathematica  :  but  the 
simnle  question  of  its  actual  existence  is  not  one  of 
mathematics  but  of  common  aense,  and  one  whicli 
anyone,  whether  a  mathenu  ician  or  not,  can 
equally  well  decide.  In  the  same  manner,  onoA 
the  ether  baa  been  postulated,  the  dotermiuatio)! 
of  its  properties  requires  mathematical  reasoning ; 
but  the  proof  that  the  ether  is  something  thai 
actually  exists  is  essentially  logical,  not  mathe> 
matical.  The  mathematician  and  the  eiperimental 
philosopher  are  in  much  tlie  same  case  with  respect 
to  their  ability  to  judge  of  the  conclusiveness  of  the 
proof  olfercd.  If  the  ether  does  exist,  we  ought  to 
be  able  to  prove  that  fact  by  direct  inference  from 
experiment,  without  the  aid  of  mathematics.  This 
consideration  has  induced  me  to  bring  forward  th* 
following  line  of  reasoning,  tending  to  show  that 


to  some  definite  potential,  o 
potential  energy.  The  questio 
energy  stored  f    It  is  not  ato> 


lod J  it  p: 
nTien, 


of  a  hollow  conducting  sphere,  onder  which 

smaller  conducting  insulated  sphers,  separated 
from  the  cuter  one  by  a  space  of  air.  Such  a  con- 
dcTiser  waa  used  by  Faraday  in  his  experiments  on 
spcdlic  inductive  cspodly.  In  such  a  condenser 
there  ia  no  "free"  charge.  The  whole  of  tha 
electric  force  is  manifested  in  the  space  between 
the  two  apheres.    Such  a  condenser,  when  charged 

„    .       ... stored  in  either  of  the 

conducting  spheres;  for  we  know  that  whenever 
energy  in  any  form  enten  or  leavei 
duces  a  change  in  its  phyncat  ata 
instance,  heat  enters  a  body,  it  eiiner  raises  ill 
temperature,  or  Uquefiea  it,  or  produces  a  chemical 
change,  or  in  some  other  way  produces  in  it  ft 
sensible  change.  Again,  when  wo  store  energy  in 
a  spring.  WB  can  only  do  bo  by  altering  its  dimon- 
siona.  When  we  consider  what  energy  actually  ia, 
it  ia  imposaiblc  to  suppose  that  eacrgs  can  either 
enter  ot  leave  a  body  without  producing  some 
sensible  change  in  it.  But  we  know  that  raisiogoc 
loweringthe  potential  of  a  body  produces  no  change 
whatever  in  any  of  its  properties.  When  we  charge 
our  condenser  we  produce  no  change  in  the  phyaii^ 
condition  of  either  the  outer  or  inner  conducting 
sphere.  Hence  we  conclude  the  potential  ene^y 
'be  stored  in  either  of  the  conducting  epberea. 


s^riytl 


Biiergy  ci 


between  the  a 


stored  either  in  the  apace  sunouudiog  the  outer 
sphere  or  inside  Uie  inner  sphere.  This  leave<i  only 
the  qnco  between  the  two  spheres  as  the  place 
wherein  the  alectrie  energy  can  be  located.  We 
have  auppoaed  thia  spaee  to  be  filled  with  air.  We 
know  that  energy  cannot  exiat  apart  from  some 
extended  aubstance  which  may  be  said  to  contain 
it.  We  may  say,  for  instance,  that  a  rotating 
flywheel  cmifiimi  a  certain  amount  of  kinotia 
^Brgy,  or  that  a  pound  of  water  at  a  certain 
temperature  contains  so  much  potential  energy  in 
tbefonn  of  beat,  or  that  a  mixture  ot  one  cubio 
foot  of  oxygen  and  two  of  hydrogen  contain  so 
much  potential  energy  in  the  form  of  chemical 
aflinity.  ^'ow,  the  electric  energy  of  the  condenser 
-_  __.  -..[itaineji  ijy  U)a  [ui  which  filla  the  apaio 
There  are  two  reasons  againat 

_.    The  first  is  that  if  the  air  in 

the  space  between  the  spheres  be  blown  awav  and 
replaced  by  fresh,  the   electrification  of  the'  con- 
'' — er  remaina  unafiected.    We  invariably  obserro 
when  any  body  contains  energy  in  any  form 
rries  its  energy  with  it.    A  cannon-ball,  a  can 
of  hot  water,  a    pound   of    coal,   all   carry  their 
potential  energy    with    them.      If,  therefore,  the 
'    '  '     mergyofthe  condenser  were  contained  by 
a  the  space  between  the  spheres,  the  con- 
denser would  lose  its  charge  on  a  cnrrent  of  air 
being  passed  through  it.     The  second  reason  against 
the  suppoeition  that  the  air  contains  the  eljyitrio 
energy  ot  the  condenser  ia  that  the  capacity  of  ths 
denaor  is  not  sensibly  affected  by  the  quantitf 
lir  in  the  air-space.    Let  it  bo  remembered  that 
electric  energy  of  a  condenncr  is  directly  pro- 
tional  to  its   electrical  miiiicili/.     Wo  may,  in 
'..  look  Qpon  capacity  as  indicating  the  power  of 
storing  energy  in   the  form  of  electricity.      Now, 
lubstance  contains  energy  in  any  form,  the 
of  ener^  contained  in  the  substance  is 
proportional  to  the  quantity  of  Ihe  substance  coa- 
tainiDg  it.     lOIIIb.   of  coal  give  out  lOII  times  as 
---■  ^ "-   -  10  gallons  of  water  a( 


iJiheataall 


giSon" 


t  watebes,  when  wou 
le  amount  of  poteu 


exhaust  uie 
from  the  air-space    of  the  condenser  we  are 
cotuidering,    no  corresponding   diminution  of  tha 
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(mpacity  of  (he  condeDter  is  observed.  If  the  iti: 
ipice  in  tbs  condeniier  meaBurei  1,000  cubic  inche 
ire  nuiy  remoTe  990  cubic  inches  of  the  eir  withoi 
■ffeotiiig  the  electric  cap&city  of  the  condenser  mo: 
than  1  per  cent.  Hence  we  oondude  that  tl 
electric  energy  of  the  condenser  is  not  contsined 
hj  the  air  inside  it.  I'he  resuU  ire  hare  arrived 
at  is,  consequHitlj,  that  the  electric  energy  of  the 
oondenser  is  located  in  the  space  between  the  two 
spheres,  hut  is  not  contained  bj  the  air  in  that 
■pace.  But  the  onl;  other  snhatance  in  the  ait- 
ipaceisthe  luminiferous  ether,  whidi,  since  air  ii 
ttaasparent,  we  know  must  exist  in  the  air-spics. 
Hcoce  we  conclude  that  it  is  the  tuminiferons  ethei 
that  contains  the  electric  energy  of  the  condenser. 

It  will  be  seen  that  the  abiive  argument  dependL 
for  its  validity  on  the  postulate  that  "  energy  must 
occupy  space";  or  u  it  may  be  more  exactly 
expreved,  "energy  is  always  mntained  by,  oi 
bonnd  up  with,   aa   extended   substanr- "     ""-- 


that  contains  the  electric  energy,  illustrates  a  ruli 
at  inductive  reasoning  of  very  great  generality  and 
wide  appLi  cation.  It  is  this:  If  any  phenomenon 
can  be  shown  to  be  due  either  to  a  known  agent  oi 
to  an  unknown  agent,  it  is  assumed  to  be  due  the 
known  agent,  the  unknown  agent  being  treated  as 
non-eiisteot.    In  the  present  case  the  energy  of 

the  condenser  is  ether  stored  in  the  ether  or  in  

other  unknown  medium.      The  medium  of 

VF«  know  nothing  is  regarded  as  uou-eiisteDt. 

O.  J. 


EEPLIES  TO  QUEEIES. 


fiitu  Ttguttttd  to  mtnltoa,  in  tach  inttanet,  (A*  liiU 
tadwumitr  of  th*  gutty  atlud. 

[72284.]— Cement  Kiln.— It  you  read  the  article 
again  you  will  see  what  it  was  meant  for— i.e.,  con- 
crete. Between  Che  two  walls,  or  cobble,  instead 
of  brickwork  in  the  mass,  there  might  have  been 
some  of  it  minus,  as,  being  a  rapid  thinker  as  wall 
aa  writer,  the  two  I  find  very  often  do  not  keep 
time,  1  hmice  something  gets  cut  short.  I  am 
pleaaad  to  hear  that  you  aie  familiar  wilh  the  form 
ot  kiln.  The  reason  you  are  not  successful  ia  that 
your  material  is  not  &t  for  it.  To  refractory  pure 
clay,  purechalk,  pure  silica,  why,  vou  cannot  have 
throe  more  refractory  matenali  to  deal  with.  It  is 
Bcaioely  possible  for  anyone  to  compete  with  those 
maoulactuien  on  the  sea  borders,  or  mouths  of 
-  rivers— as,  fur  instance,  the  Thames  and  Medway, 
which  take  the  cake  tor  quality  and  quantity,  I 
believe ;  and  the  reason ;  why,  they  have  all  the 
■lub  from  the  great  metropolis  to  deal  with^in 
former  times  more  so  than  now ;  and  these  had  the 

domical  Bglomeration  necessary  

of  ■  good  cement  In  the  slab  on  the  banks  of  . 

Thamea  ready-made  to  hand,  and  in  any  quantity. 
Now,  what  do  these  consist  of?  Potash  in  more 
forms  than  on«,  nitrates,  sulphates,  iron,  silica  in 
its  finest  form,  lime,  and  things  too  numerons  to 
mantioi).  The  oonsequenoe  was  a  fine  fusible 
material,  carrying  a  great  quantity  of  soluble 
silicate  with  it,  auJ,  not  forgetting  the  aluminnm 
close  by  and  carried  up  by  short  seas  and  the  tidee 
tram  large  cliffs  of  selenitic  clay ;  these  fall  by  the 
acre  and  are  carried,  as  I  bavs  watched  them  many 
times  up  the  Thames  and  Uedway  to  t>e  deposited 
at  the  top  of  the  tides.  I  have  traced  this  yellow 
deposit  for  IG  to  20  miles.  When  this  clay  is  washed 
away  there  are  nodes  of  areiljaceous  lime  that  are 
collected  by  drag -men  and  lighters  for  (he  making 
of  Roman  cement,  and  in  little  bays,  when  the  tide 
is  ant,  will  be  found  beautiful  spars  and  stars  of  a 
substance  like  mica.  This  ia  sdleuite,  i.e.,  sulphate 
of  lime,  and  with  that  a  lot  of  material,  black, 
various  sizes,  some  very  small  like  black  sand. 
What  is  that  ?  you  will  sav.  Well,  it  is  a  oompound 
of  sulphur  and  iron,  bisulphite  of  Iron,  or  pyrites. 

"" —Jr  people  that  have  done 

.'e  collectors  of  it,  and  it 
is  conveyed  to  a  place  called  the  chemical  works  at 
Que«nsbro',  and  there  it  ia  put  up  in  a  hank  and 
heats.  It  is  washed  occasionally  with  soft  water, 
and  this  is  collected  in  a  tank ;  from  there  taken  to 
pans  and  concentrators,  and  crystallised:  and  goes 
to  the  market  as  copperas,  and  some  of  it  is  burned 
in  kilns  for  the  purpose  of  making  sulphuric  acid. 
Now,  some  l^i  to  liO  ^ears  ago  there  was  a  lo'.  said 
and  written  about  tins  oemaut  in  the  En^inrii;  Eni/i- 
nrsr'mij,  and  Builiiiny  Xcivf.  At  that  time  it  was 
in  great  request,  andlthink  that  the  cemaut-makers 
tried  to  have  it  analysed :  hut  to  tilk  at>out  it  and 
do  it  were  two  veiy  different  thiugs— experimButs 
were  made,  innumerable  quantities  of  each  miteriul 
to  form  t)ie  pug  for  cemeut-mitkiiig,  minner  of 
mixing,  firing,  kv. ;  hard,  soft,  heavy  or  liitbt,  ilmk 
or  what  not,  length  of  time  burnt,  ^'c,  £c.,  upun 
the  wkich,  if  I  recollect  ri^ht,  no  two  agreed.  It 
wai  u  ))trug;;li?  with  them  ivhii  should  take  the  caks, 
or  the  b.:.;  rlice  off  that  tlint  was  [in  tlio  market. 
Kowl  wuul,ini>t  bj  at  all  surprised  to  heir  that 


■e  refractory  down 


these  clinkers  or  materials  are  r 

the  Thames  than  formerly,   c.._„ ^_ 

scheme  being  carried  out.  You  cannot  get  much,  if 
any,  soluble  silicate  out  of  retractory  material,  that 
ia  certain;  therefore  if  you  want  a  good  cement  yon 
must  study  to  get  a  more  fusible  material  tor  the  job. 
Nitratsa,  sulphates,  and  iron,  although  in  inSnite 
proportions  t«rely  perceptible  by  chemical  analyaia, 
play  a  most  important  part  in  thesilicious  material, 
there  is  not  the  least  doubt ;  and  the  selection  of 
material.  If  I  were  to  select  material  for  cement- 
making  T  should  select  blue  clay.  Now,  in  the 
basin  of  clay  called  the  London  tiosin,  the  which 
extends  beyond  Sheppey,  just  off  Sheppey,  above 
MaiineTawn.then  laabedotsUt.  I  have  aeen  it 
bored,  T  think,  50  odd  feet,  and  it  brings  up  in  the 
shall  silt,  from  white  to  almost  all  colours  of  the 
rainbow  ;  and  this  lay  under  the  selenitic  and  blue 
clay.  The  tool  goes  into  it  like  a  hot  knile  into 
butter.  Bsyoad  that  I  have  seen  a  clilT  some  SOft. 
high  go  down  by  the  acre,  and  aend  np  an  island 
about  somewhere  near  an  acre  and  about  20ft.  (o 
30ft.  high,  from  a  100ft.  to  loOf  t.  or  200ft.  away  ; 
the  recent  October  gales,  with  a  short  sea,  swoeping 
the  lot  away.  Some  acres  to  the  tune  of  a  hundred 
or  two  have^one  this  last  10  years.  If  this  silt  was 
a  lake  of  it  inland,  what  a  godsend  it  would  be  (o 
the  cement-makers  on  that  ooast.  The  reason  our 
lims  was  so  rich  in  silica  was,  we  never  went  in  for 
more  than  a  quarter  charge  of  lime  upon  that  of 
bricks,  and  in  charging  some  bushels  ot  aand  would 
go  down  when  we  have  been  charged  with  bricks 
alone.  I  have  been  eomewhat  astonished  at  the 
aand  T  have  had  to  clear  out  ot  fire-race  before  light- 
ing ujf  It  ia  said  that  in  some  chalks  potash  is 
found.  This  might  have  been  ttie  case  with  our 
grey  chalk,  as  it  was  always  wet,  aa  in  some  puts 


a  piece  of  sulphate  of  iron  comes  in  contact  with 
some  silica  or  silicate  of  atomtna — i.e.,  clay;  and  if 
these  are  broken  they  may  be  traced.    I  know  that 

bridt  clinkeiB  and  cement  clinkers —  ' — -*-" ' 

■■       ;   but  the  h    ■    ■    ■ 
should   maki 
T  am  afraid  I  am  taking  up  too  much  space, 

be  able  to  hel[ 

llBotri „ 

but  does  not  tell  him  how  ._ 
"  hold  properly  "  his  lighter.  One  spark,  if  In  the 
right  pULoe,  will  light  the  gas;  that  place  is  where 
the  top  of  the  flame  will  be  when  alight —say  about 
2in.  above  the  Jet.  I  had  some  ditBcnlty  in  teach- 
ing my  servants  this,  tor  they  would  try  to  light  as 
with  a  match.    Now  no  matches  are  used. 

F.  O.  Ll. 


n  to  this  quer 


Trades  "  implies  that  the  wood  is  of  little  value- 
he  "  never  saw  any  sound  "  ;  while  "Sekon"says 
the  wood  "costs  about  5s. per  cubic  foot,'*  say  601b. 
in  weight.  The  wood  is  really  hard  and  of  a  fine, 
dose  grain,  flexible,  and  almost  everlasting,  ot  a 
tine  orange  red  or  deep  brown,  except  the  sapwood, 
which  is  white,  but  is  hard  also.  In  Le  Maout  and 
Botany,"  the  wood  oftheyewtTaxus) 
"  bard  and  capable  ot  receiving  a  high 
polish,"  and  is  much  valued  in  cabiuet-work,  to 
which  Dr.  Hooker  adds,  "and  tor  making  bows." 
Please  enlighten,  those  who  can.  Kus.  Doa. 


...  in  the 
sense  understood,  altliongh  the  boats  do  land  pas- 
sengers t^ere.  If  the  querist  requires  information 
-'  -  technical  character,  I  think  there  is  a  work  by 

Harcourt  on  harbours,  docks,  and  piers,  which 

will  probsbly  auit  him.  T.  M. 

rT270S.]— Speedlnff  PalleTi.  — What  does  a 
Poor  Mechanic"  mean  F  There  is  no  book 
specially  devoted  to  the  subject  indicated  ;  but  the 
_...__  ___  ._  Jig  found  in  all  the  textbooks  of 
igineering,  and  also  many  times 
repeated  iu  the  "E.M.'^'  Multiply  the  velocitv  ot 
the  driving-pulley  by  the  diamelyr  of  that  pulley; 
divide  the  product  by  the  diameter  ot  the  driven 
pulley,  and  the  quotient  gives  the  velocity  ot  the 
driven  pulley.  See  Moleswocth's  "  Pock st- book," 
Templeton,    and    sundry    other  teitboc' 


dye  ribbon  or  other  silk  ;  but  possibly  the  asDigs 
dyes  will  be  the  best  tor  bim  to  use.  He  does  not 
ipedty  any  particulai  colour,  nor  hint  at  aa; 
spedol  difficulty.  Vu. 

[71789.]-DlamondB.  —  "  Norfolk  Horologist" 
says  that  if  "Nemo"  be  experimenting  on  ths 
artiSdal  production  ot  diamonds,  and  meets  via 
sucr<eSB,be,  "N.H.,"  hoposthathe,  "  Nemo,"  ril 
not  be  slow  in  publishing  results.  It  "  Nemo"  te 
wise,  he  will  be  exceedingly  slow  in  making  cooimca 
property  a  knowledge  ot  a  successful  method.  To 
publish  results  immediately  would  bete" — — -— 


fe'viOu'e  """  ■  "  ""'  ■"""  ;  "  ■  .""^ 
would  be  enormous.  The  eipenmenta  made  1^ 
Hannay  ssem  to  showjthat  the  gem  can  be  prodnoJ 
with  great  difficulty ;  the  process  wae  centainly  not 
very  easy,  and  I  understand  it  waa  never  nally 
tried  on  a  large  scale.  The  danger  could  eanly  bs 
avoided  by  propr  precautions.  Ot  oonrse,  directly 
Hannay  publialied  taia  results  the  newspafters  giri 
hold  of  them,  and  utterly  ignorant  peraons  wrotjsll 
sorts  of  rubbish;  Just  aa  aome  aro  now  ddu 
canGeming  the  recant  researches  ot  Dr.  Kodi.  U 
must  be  home  in  mind  that  an  imitation  ot  tka 
original  way  in  which  diamonds  have  been  fomel 

nscessarily  the  way  to  obtain  them  in  the  labontary. 
Artiflcial  alizarine  is  made  by  a  very  difiereot  pco- 
cess  from  that  by  which  the  natural  product  was 
produced,  and  probably  the  method  which  SuBv 
succeeds  as  a  means  of  crystallising  carbon  w-H  not 
be  the  same— it  may  not  even  be  aimilar  to  ^ 
method  by  which  tCM  gem  has  been  formed  b 
nature.  There  is  nothing  esBentially  impossibleta 
the  artificial  production  of  diamonds.  ThepioUM 
is  not  like,  tor  instance,  the  reduction  of  alomina 
by  means  ot  carbon,  which  is  not  possible  according 
to  the  laws  ot  the  conservation  of  energy.  Ko 
known  natural  taw  asserts,  even  in  the  mostrounj- 


I  made  to  crystallise  sooner  or  later 
rediction.  Wit.  Jous  Qb 

Analytical  Chemist,  Newcaatli 


HEY,   ^.S. 

■Tyne. 


amyl    (C>H,,),     caproyl    (C.  H„),    c 
(GH,H),   (the  hydride  of  methyl),  < 


lections  of  rules. 


[72700.]— Naphtha    Irfiunches,- The   querist 
uat  fwait  further  developments  of  the  naphtha 

launches,  as  there  are  necessarily  many  little  details 
attend  to,  which  cannot  well  be  settled  without 
:periment.    As  to  whether  they  are  suitable  for 

sea- work,  there  seema  no  reason  why  they  should  not 

be,  and  they  are  eisily  worked.  T.  31. 

[72710.] — Leaves  of  Plants  and  Trees. — Are 
euves  ot  treat  aud  iiianis  extra  thii:k  when  growing 

lear  the  seashore?      If  so,  will  thoqueriat  kindly 

HOBTUS. 

172733.1- DyelnK  Floss   Silk. —"A.  B.  A." 

;and^efljsssilkin  Just  the  sam;  way  aa  be  can 


which  diamonds  might  be  torasd, 
I  would  suggest  the  following.  Liquefy  one  of  Ot 
following  basyloua  radicala,  vi£. :— Methyl  (C  H^, 
ethyl    CC,H,),     propyl     (C.H,I,    bulyf    (C.H,|. 

'     '"  "   '       '     (C,  H,,),    or   Marsh-™ 

methyl),  or  one  ot  tb« 
-    „  -      ^  hydrogen 

meaua  ot  pressure  or  intense  cold,  in 
platinum  oi  palladium  chamber,  which  coi 
insulated  platinum  plate.  Tlieu  tiy  and  di 
the  liquid  by  means  o(  a  suitable  current  ot  tisc- 
(ricity  by  connecting  the  insulated  plate  to  that  pals 
of  the  current  which  would  Uberate  the  carbon,  sud 
the  chamber  to  the  pole  which  would  liberate  th» 
hydrogen.  Then,  providing  the  liquid  was  a  wi^- 
ciently  good  conductor,  aud  could  be  deoompoisd 
(dectri«lly)  the  result  would  be  that  the  eartn 
would  be  Uberstsd  on  the  plate  either  in  the  fom 
ot  powder,  as  in  graphite,  or  iu  the  form  of  i 
orystal  as  in  the  diamond,  and  the  hydrogen  wonU 
he  liberated  on  the  aides  of  the  chamber,  threap 
which  it  would  be  occluded,  aa  platinui  ""* 
■■   ■■  ■  .t  ocdi  *'      • 

The'strei 


aa   ptatinuat  sal 

jcduding  hydroga 

trength  of  the  current  required  WmU 
e  ascertained  by  experiment,  and  tkl 


koidity  of  the  deoompowticn  would  hav 
I]  usted  so  that  the  hydrogen  gas  could  be 


least  amount  ot  hydrogen  would  ba  the  n 

able  to  use.  The  insulating  of  the  plalinum-pU 
in  the  chamber  so  that  it  oould  be  connected  ap  k 
the  source  ot  supply  of  current  may  pmva  Mir 
what  diificult  on  account  of  the  gnat  piusani 
would  have  to  withstand :  but  I  beuere  it  conll  ts 
overcome  by  fixing  the  connection -wire  in  a  I* ' 
plug  of  glass,  which  would  be  hermetically  si 
in  the  cylinder.  Perhaps  some  other  ■nl)sb_. 
than  platinum  or  palladium  could  be  used  tot  tt> 
contaming- chamber  which  would  have  tkapo 
of  occludmg  the  liberated  hydrogen  gas.  Pr* 
the  manner  in  which  the  carbon  would  ba  W 
on  the  plate  would  be  affected  by  the  ti 
decomposition  takes,  as  I  think  that  a  orystal  W 
be  more  apt  to  form  if  the  docompoaition  ws» 
slow.    The  experiment  would  be  somewhat  ex 

sive  to  try.      Perhaps  sr  — -  "' '""~  ' 

tion  with  this  subject, . ^ 

&c..   could   be   obtained    from    a    work    entitli^ 

''Memoirs  of  Andrew  Cross,  the  Electrician" 

my  memory  serves  me  right).     I  would  be  | 

re  your  opinion  of  the  above. 

w  Soul-   '^-  ■ 


w  South  V, 


W.  Deowixt  Fujckt 


[72S03.J— a.B.R.  Single  Looomotiiraa. 
above  sketch  represents  the  clasa  of  loco,  to 

"  North- Western "   refers,  only   that  the  n 

witli  the  substitution  of  bogie  for  leading  v 
This  engine  was  designed  and  constructed  liy 
Sinclair  in  or  about  lH.i9.  Some  years  Intei 
altered  by   Samuel   W.   Johnson,   aud  agaj 


1 
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=sti 


Uaws: 

and  triUiDg,  3ft.  9iii.  "Whwl  ...  , 
htu :  Flam  lesdiiiK  to  driving,  Tf t. ;  from 
to  trailmg,  Btt. ;  Uagth  of  boiler- btnel, 
. ;  di&m.,  4ft-  2iQ- ;  height  of  oeatre  aboT« 
:.  Slin. ;  length  of  fireboi  ■hsll,  oft.  Sin. ; 
'3,  IJin.di&m.  eitemall;.  The  bogie  wheela 
xa  3ft.  3in.  in  diam.,  and  6ft.  apart  centroi, 
1  to  driTing-whBBl  cant™  9(t.  6in.  The 
beets  are  3ft.  8Jin.,  with  5ti.  SJin.  ceatres ; 
of  tanks  2,000^s.  G.  PosiOS, 

.]^7iiiiiP' — I  inclose  drawing  of  a  force 
•n  pump  of  the  eize  yon  mention,  which 
:eei!dingly  well.    Conush  valTBS  with  hram 


a  guard  bars  to  fix  clacks, 

See  Eichi 

(Cbisel) 

-]--OaDttl  Boat. — "Caldemoie"  is  quite 
The  boeta  A  and  B  travelling  in  opposite 
>,  each  at  a  speed  of  three  miles  an  hour, 
I  that  if  the  jamper  ran  aloog  the  deck  of 
I  directioQ  of  Be  motioD^  at  the  speed  of 
an  hour,  he  would  cancel  the  motion  of 
d  could  jump  from  A  to  B  aa  if  both  boats 
tionary ;  or,  to  put  it  another  ttty,  sup- 
.e  jumper  noticed  ■  chalk  mark  on  B,  an« 
g  the  deck  of  A,  keeping  pace  with  the 
Hk  (or  aoj  other  mark),  the  same  reai 
■tain.  F.  M, 

1— Portable     Engine    Tubes.— "  0 

or  Gin.  lengths,  close  end  of  tubes,  place 
jth  oyer  Jin.,  well  braze,  cut  tube  to  right 
eplace  again.  M.  \V.  S. 

]— Boring  Taper  Boles.— If  the  size 

I  will  admit  t)ie  cutter,  I  should  drill  ._ 
nail  end  and  cut  the  taper  with  say  slids- 
:h  has  its  upper  slide  un  a  strivel,  and  is 
with  an  index  and  divided  plate,  so  that 
set  without  difRcultj  to  an;  angle. 

]— Boriur  Taper  Hole.— I  have  just 
:  Im.  to  I'^iii.  Jin.  long  without  any  diffi- 
t  probabtj  in  a  clumsy  way.  I,  bemg  an 
fir-t  drilleil  with  a  Jin.  drill  aboat  (in. 

II  deeper  with  a  jiu.  drill;  lastly  with  a 
1.  I  than  turned  apiece  of  |iu.  rod  to  the 
t  ijier,  then  filed  half  of  it  away  to  form  i» 
il  Imrdeiind  and  toraiiered  it.  and  rimered 
:■>  ;hc  tij-er  wiliiout  any  diflicuity. 


„     .  Jpl* 

I  wanted  was,  and  is,  to  know  noir  and  in  what, 
make  the  mould  tor  snch  stamps.    I  was  thiukii 
of  trying  equal  parts  of  foundan'  sand  and  pottei 
clay,  and  if  this  does  not  succeed,  I  shall  try  the 
pumice-stone  powder  and  pipeclay.    It  will  not  dm 
to  make  the  stamp  of  bent  braas,  as  T  wish  la  bend 
it  to  a  circle  and  mnunt  on  a  wheel,  arranging  ati 
inking-wheel  to  work  on  it,  so  that  the  stamping 
can  go  on  continuously.    I  thought  of  uKug  sheet 
lead,  bent  to  shape  to  form  the  mould  with  in  the 
sand— it  is  so  mui^  easier  bent  and  cut  to  shape  thoii 
brass,  and  the  sides  could  be  so  easily  bevelled  tt, 
make    it    deliver  eaiily  from  the  sand;    but  the 
stamps  I  have  seen  seem  to  hare  been  cast  without 
bevel.  Wbube. 


«lvo 
from  his  reply 

"A-*-y:B-i-s(:B-A::35-37:47-91:12-51." 
So  far  so  good.  The  next  step  is  a dedded  mistake. 
"  12-54  (A  -  I  -  y)  -  47-91  (B  -  i  -  y)  =  353: 


Let  me  illustrate , 


(B  -  A)." 
This  i!  a  mathematical  untruth. 
12:10:8::6:5: 
Therefore,  says  Jooeljn — 

12  X  4  -  10  X  fi  =  ' 
which  is  absurd.    W.  C.  Jocalyn  has  solved  two 
equations  for  three  unknowns — an  impossibilitT- 
Asaoc.N.3.S. 
[729G3.]-.-AtmoapIierIo   Praaanie.— A  siphc 
barometer  is  one  in  which  the  variation  of  vacnu 
is  produced  by  mechanical  means,  oi  by  oondeua 
boa  ot  steam.    The  greater  the  vacuum— i.e.,  tl 
nearer  it  approaches  the  Toricellian  vacuum  of  IL. 
ordinary  mareurial  harometar,  the  greater  play  of 
the  ootside  air  on  the  mercury.     Hence  it  rises.     If 
the  vacuum  gala  lass,  then  there  is  more  air-pressure 
on  the  mercury  in  the  long  tube  (at  the  top  of  it)  to 
counteract  the  pressure  of  the  outside  air. 

X.  Y.  Z. 
[72974.]— BlectTomotor  for   Modal   Boat— 
To  Mb.  BorroKB.— You  will  get  very  little 

power  out  of  12  volts  2  amperes— about  J  of  i 

power  at  best.    I  annex  sketch  of  motor  and  its 


(J 

m 

-^ 

J 

//////////////// 

e  should  be  wound  with 
i.  No.  22,  and  the  Held-magnet  with  about  lib. 
I.  IS,  connected  up  in  series  with  the  armature, 
e  motor  can  be  uted  upside  down  if  the  pro- 
peller shaft  is  low  in  the  boat.  S.  BotTONe. 
[72971.]— Maslo  Lantern. -—I  have  seen,  heard, 
id  experienced  a  good  deal  of  the  working  of  oil-  . 
lamps  iTi  optical  laotorns  during  the  past  twelve 
"-■"""  "■"'   ■"  my  opinion,  three  Bud  four  wicks  -—  ' 


igon  heiiig 

^e  should  be 

d  a  Utile  ia 

E.  L.  ( 

,    ,  --,     1 7-2flSl.l— Bail-way   Bridge,- Thire  is  no 

,  mistake.    They  give  more  heat  and  glare,  but  lass  I  vantage  in  making  separate  blocks.     Ponr  ring 


to  equal  those  of  the  two-wiok  lam|i  supplied  with 
the  improved  Sclopticoo.  The  ends  of  the  tamp  are 
fitted  with  circular  glasses,  which  are,  ther^ore, 
evenly  heated  alt  over,  and  liability  to  crack  if 
atrnost  III/.  The  glasses  in  mine  *-  — 
some  scores  of  times  during  the  lui  nu 
years,  and  have  never  cracked.  Of  eoun 
"■-    — ^iki   up   gradually   and   evenly. 


s  been  used 


>  troubles  by 


[72?73.] — UanafaiCtared  Jewell. — I  saw  some 
crystals  at  the  Paris  Eihihition.  They  were 
splendid,  and  shown  (some  also  in  the  crucibles  in 
which  they  were  made)  cut  and  mounted.  They 
were  clear,  good  size ;  they  were  not  small  like  the 
manufactiued  diamonds.  I  know  there  waa  much 
written  about  it  in  "  Ours"  at  the  time. 

Z.  Y.  X. 


W  is  the  wheel  having  ratchet  teeth.  P  ia  tit 
pendulum,  I  is  the  impulse  pallet  loosely  pivoted  on 
F  and  supported  by  B  when  not  engaged  with  W 


on  the  backward  swing  of  the  pendulum,  during 
which  the  wheel  W  is  prevented  from  returning  by 
the  locking  pallet  L  pivoted  at  C  and  weight«l  or 
controlled  by  a  spring  at  T.  Hobo. 

[72980.1— Tower  Soot-BtdfflnK.  —  Spirea  as 
.teap  as  ''  A.  B.  T."  represents  require  no  ridging 
to  keep  out  the  wet.  Cut  both  edges  of  the 
W.S.W.  slates,  and  one  edge  of  each  of  the  others. 


ipt  the  E.X.E.,  one,  to  project  j 
adjoining  one.  A  plan  of  any  oot 
this.      To  look  well,  its  visible  sid 
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the  bricks,  one  OTer  tha  other,  will  anawar  oi  well, 
and  need  len  oeutring.  E.  L.  G. 

[Ti^lSl.]— BaUway  BridBe.— Ton  do  not  my 
whether  ;on  wont  to  hug  jour  atreun,  orwhether 
there  is  any  right  of  wn;  to  be  provided  for,  what 
the  foundation  is  like.  Ton  nught  prapara  yoor 
blocks,  and  place  them  and  \aj,  and  ml  with  cou- 
crete.  You  have  not  stated  the  width.  If  you  are 
going  to  hug  (he  stream,  put  a  weather  waling  in 
at  angle  45  up-etreatn.  joggled  into  the  bank  ;  theo 
—  ...  -J.  „j[j[,g  agaieat  bank,  with  piles,  sad 
'a  foot  away,  with  piles,  and 
i  good  claV  and  some  old, 
rotten  hackle  straw  well  rammed  down  ;  then  carry 
out  the  excavation  ^3ft<  helow  bed  of  atfeam,  and 
ay  the  foundation  in  as  per  sketch.    A,  weather 


waling:  B|  waling  againat  bank  forilsm  ;  D,  wallB 
C,  concrete  the  foiindation  to  ba  got  ont  to  E  E  E, 
not  distarbitig  the  Ibank  more  than  you  con  help ; 
carry  the  conorete  up  to  the  skew  bacBa.     If  you 

go  in  for  a  aagmont,  do  not  go  in  for "" —  " 

of  a  circle.  ''    ~  "~   ' " 

[72987.]— Oravity   Bleotilo  Clook. 
weight  falling  against  a  penduliun   could  supply 
the  motive-power  ;  but  it  would  have  to  fall : 
than  once  in  'iil  seconds  :  otheiwise  yon  would 
to  give  it  such  an  impulse  to  start  with  that 
woijd  get  no  time  out  of  it  at  all.     The  euergy  of 

a  pendulum  is  taken   from   *'  "~  "'""  ~" — ^ 

ioald  he  restored  in  the  s; ,  —  

all  of  a  lamp.  The  frequency  of  the  impulse  wonld 
be  determined  by  the  work  the  pendulum  does  in 
nKmng  on  the  train  of  counters.  A  weighted  lever, 
pivoted,  and  having  at  its  other  end  a  catch,  would 
serve  to  retain  the  pendulnm  weight,  and  tha 
catch  might  be  depressed  in  order  that  the  weight 
might  fall  by  a,  lever  moved  by  a  pb  in  a  snltabie 
wheel  of  tho  train — on  top  of  the  clock  frame,  sai/. 
The  idea  iiingouious,  but  too  delicate  to  be  — '— 
in  its  action,  I  think.  The  clock  would  hai 
of  work  to  do  in  diseugaging  the  weight.  The 
weight  being  uniform  and  always  falling  the  some 
dietanoe,  is  but  one  factor.  The  penduliuQinostnot 
swing  out  too  much,  or  else  you  get  a  large  drcnlor 
error.  Any  fairly  constant  cell  would  do,  chromic- 
add,  say.  For  the  weight  an  electro -magnet  with 
an  automatic  make-and-break  controlled  by  tt  - 
weight  rod  would  be  best,  I  think. 

CiuBLES  A.  Juices. 


ing.     Now,  as  is  most  likely,  the  two  holes  will 
-leet  eiactly  ;  you  can  nicely  remedy  that  by  having 
turned  reamer  made  with  only  two  flats  filed  on 
,  the  remainder  left  plain.   If  you  do  not  under- 
stand the  Irind  of  reamer  (or  rimer,  as  they  are 
called  in  the  trade),  I  will,  if  you  publish  your  ad- 
dress, send  you   one,   when  no   doubt  from  it  as  a 
em  you  coo  moke  one  for  f  oursetf .    The  reason 
visa  you  to  l>ore  your  barrel  from  both  ends  is 
,U9o  I  think   it  is    the    safest   for  an  amateur  ; 
but  permit  me  to  tell  you  that  there  are  other  ways. 
If  you  have  a  slide-rest  to  your  lathe,  you  may  lii 
your  barrel  in  the  tathe  and  tii  your  drill  in  the 
" "  '     or  you  can  reverse  matters,  and  fii  the  barrel 
s  Test  and  have  the  drill  in  the  lathe.    In  auy 
you  ought  to  got  on  all  right.    In  any  case 

-  your  ariil   smaller  by  at  least  02  than  you 

intend  the  bore  to  be.  Now  you  want  a  lubricant 
for  drilling.  I'ae  soapy  water,  unless  your  steel  U 
Ver;  hard,  then  I  would  say  oil ;  any  kind  of  oil 
will  do.  You  say,  how  to  properly  adjust  the 
sights?  Now,  I  beg  to  tell  you  that  m  the  case  of 
saloon  pistols  there  is  no  auch  thin^  as  adjusting  the 
sights,  and,  as  a  rule,  there  is  only  one  sight,  and 
that  a  mere  bead  uear  the  muim.  This  sight  is 
placed  near  the  end,  and  1  can  assure  yon  there  is 
no  rule  for  it.  You  may  screw  it  in,  as  a  rule, 
about  ^in.  from  tht  end.  But  when  I  put  them  on 
I  dova-lail  tha  fore-sight  on.  If  you  want  a  back- 
sight, place  it  2in.  from  the  joint  of  the  breech,  and 
dove-taO  it  in.  Should  you  want  any  more  in- 
formation, don't  stick  at  asking.  I  hope  you  will 
lecead.  Akmoithkh. 

[73DOS.]— Boring  Pistol  Sanrel.— After  having 
sqnarad  both  ends  of  your  steel,  find  the  true  centre 
t  both  ends  by  raeani  of  a  scribing  gauge,  either  on 
surface  plate,  or  the  hithe  bed,  mark,  and  centre 
unch ;  then  drill  a  small  hole  at  both  ends,  lin 
eep  and  about  ^'^in.  diam.  It  will  now  be  nocef- 
sary  (if,  as  I  presume,  it  is  a  breech-loader)  to  let 

per  Bccompanying  sketch  Ho,  1 .    This  having  beeti 


[72992.]— Purify  Ins:  Vitriol.— There  are  only 
ro  ways  of  purifying  it.  Making  hot  and  passing 
/drochloric  acid  gas,  to  get  rid  of  the  arsemc ;  ana 


JioK  0?  All  Tau>£S. 


hydrodjji 

S 72999.]  —  Colliery  PumpiaK  Maohlno.  — 
ine  in  Charge"  does  not  give  charaoter  of  hit 
Cornish  valve  ladiies ;  if  Hat,  at  least  2iD.  wide, 
setting  on  down  stndie  on,  of  course,  a  2in.  fadng, 
he  may,  with  advantage,  allow  at  least  ]in.  lift. 
He  would  And  it  of  very  great  advantage  if  be  fixed 
a  bat  tanned  hide  washer  uniler  each  valve.  This 
washer  should  be  a  disc  alighliy  larg< 
valve,  and  hiod  by  an  iron  ring  with  set-screws,  the 
ring  being  ^ghtly  smaller  than  the  water  passage 
under  valve.  [Chisel)  Well-Bobeh. 

[J3000.1— BlBotiio  Light.—"  W.  L."  is  a  litt 
mixed  in  his  ideas.  To  hght  a  lamp  you  renuire  i.. 
coil ;  connect  tha  lamp  diAct  to  battmy,  and  should 
it  be  a  2  or  3  volt  lamp,  it  will  light  very  well.  By 
intwting  a  coil  of  wire  in  the  circuit  you  — 
wasting  current.  H.  H.  Headwoet 

[7300B.1— Boring  Piatol  Barrel  .—I  am  sorry  I 
did  not  see  your  query  in  time  to  answer  in  ibie 
week's    "  E.  M."     I    would    advise    you,    as   i 
amateur,  ii>  bore  your  barrel  from  both  ends : 
mean,  bore    balf-wav    from    one    end,   and  thi 
reverse  and  meet  the  hole  from  the  other  end.  You 
must  take  care  aud  centre  both  ends  as  correctly 
possible.    Have  a  turned   drill,  and  make  sure 
runs  as  true  as   possible ;   then,   with  one  cent 
against  your  book  centre  and  the  other  to  yo 
(fill,  Jnst  drQl  about  half-way;  then  roverso  your 
barrel,  and  drill  the  other  half.    Poaaibly  the  two 
holes  may  not  exactly  meet ;    but  to  rectify  that, 
have  your  drill  a  little  smaller  than  you  intend  "-  - 
Bze  of  the  bore  to  be  when  finiihed.    Of  com.-, 
you  will  understand  that  in  the  tnfde  there  arc 
special    machines,    &.C.,    tor    this  kind  of  work 
hut   I    am   endoatounng   to   give   you   instnio- 
tjons     to      do     yours     with    what    >* 
conunand.     Now   /on   can  deyigg  ^m 


manage  to  pack  it 


it  will  not  require  much  hold- 


„  l„ J  sUdo-rert^hat 

..„  =,™  better.  Sighting.-Cut  a  dovejafl 
the  top  o(  the  barrel  Um.  from  the  breach  ei 
let  the  sight  in  fiom  left  to  right  (lootmi 
brooch  end),  leaving  the  dovetail  tight  eaa 
allow  of  the  sight  being  driven  m.  The^ 
the  back  sight  will  depend  on  the  height  of  th 
sight.  Drill  a  small  hole  as  nearly  ■ 
can  measure  above  the  ans  of  the  bore,  and 
Screw  a  piece  of  steel  wire  into  it.  Don 
through  into  the  boro.  Leave  the  wire  long  i 
■  admit  of  fihng  shorter.  Cut  a  small  V 
—iddle  of  the  back  sight,  and  try  a  low  shots 
distance  you  intend  to  use  the  pistolj  and  if  it 
low,  reduce  the  height  of  tho  front  sight  unli 
■"leBpotoimod  at.  If  it  shoots  to  tho  right 
lOve  your  backsight  accordingly  to  the  revel 

little  until  it  is  correct :  file  or  turn  a  ona. 
,.n  thodp  of  tho  front  Bight.  Should  you  da 
further  information,  write  through  these  coin 

Edinburgh.  FAMUiTiKT  n'Ai 

[73012.]— From  "Jack  of  All   Tradt 

thought  everyone  knew  what  a  fiicting  con 

'    ippoBB  the  query  was  to  clean  brushcB  « 

ihmg  them— i.e.,   with   damp  sharp  an 

inary  lante  comb,  I  eipect.  __ 

'  Jici  OP  All  Tej 

[730lu.]— liOoomotivB  Fnnnola. — Isond 
types  of  the  principal  railways.  No.  1  ret 
tie  standard  type  of  Nortb-Wastem  :  nsual 
of  top  from  rail  13ft.  Ijin.  No.  2  is  the  Midla 
nei  on  Mr.  Kirtley's  engines,  usual  height  13 
No  3  is  oi  Mr.  Johnson's,  the  standard  K 
type.  No.  ■!  is  a  Great  Northem,  usual 
13ft.  lin.  No,  6  is  a  Worsdell  funnel,  on  the 
Eastern,  height  13ft.  and  13ft.  lin.  No. 
Manchester,  Sheffield,  and  Lincoln.     No.  1 


'la.  1.— Showing  how  Lump  is  let  in  and  Pootion 
of  Bock  sight;  also,  bow  to  Take  Aim  with 
Front  sight. 

well  dovetailed,  you  next  proceed  to  braze  it  with 
bard  brass  speller,  uaing  borax  as  yotir  flux.  After 
it  has  been  brazed,  the  steel  sbonld  be  placed  iu  a 
clear  fire  to  anneal,  and  allowed  toremom  there  till 
cold,  Ton  now,  after  cleaning  away  from  the 
breech  any  scale  or  superfluous  broaa,  proceed  to 
open  up  the  breech  and  muifle  ends,  lin.  in  depth 
each  time,  with  a  twist  drill,  which  should  be  about 
-„\,th  smaller  than  the  size  ol  bore  when  flnished. 
The  drill  must  be  more  than  half  the  length  of  the 


steel,  so  that  the  last  inch  drilled  will  complete  the 
aperture  from  breech  to  muzzle.  The  neit  opera- 
tion is  what  is  termed  "  flue  borina,"  and  must  be 
done  by  a  siiuare  bit.  which  should  bi*  2in.  longer 
than  your  steel.  The  point  should  be  tapered  a 
little,  so  BB  to  allow  it  to  enter  the  bore :  the  cutting 
part  of  the  bit,  2iin.  long,  the  last  2in.  of  which 
must  bo  perfectly  cylindrical.  Care  must  l>e  taken 
that  the  catting  edges  of  the  cylindrical  part  of  the 
bit  are  not  too  keen,  else  they  are  npt  to  cut  too  fast 
and  tear.  A  stow  speed  muat  bo  employed  for  this 
operatjiin.  and  the  flit  occa^onally  taken  out  and 
cleaned  of  cuttings.  Tleuty  of  clean  oil  or  soapsuds 
should  be  used.  The  barrel  is  fed  to  the  bit  gently 
by  the  back  centre  as  far  as  possible,  or,  it  you  can 


of  the  original  broad-gauge  G.W.R.  So.  I 
standard  nairow-gauge  type  G.W.B.,  hag 
pcessesj  12ft.  lOj.  No  9  is  one  of  tho  Soulh-J 
bogie  express  funnels,  height  l!ft.  4hi.  N 
one  of  Mr.  Adams's  funnels,  S.W.R., 
(express)  I3tt.  2}in.  No.  11  is  a  Brigiitt 
No.  12  a  Highland.  The  Groat-Eastern  funi 
very  fiimilar  to  No.  10,  but  shorter  and  smaU 
C.  F.  DkhCT  MiJis; 

[T3019.]— Watch  movementa.— Very  p 
the  cause  of  the  watch's  not  going,  or  ceaau 
very  soon,  is  due  to  tho  fault  of  the  pivoti 
balance  not  being  made  long  aoough,  so  tl 
do  not  act  fully  on  tha  eodatonos,  or  cease 
after  a  little  wearing  down,  With  tho  eni 
olT,  the  weight  of  the  balance  should  m 
pivots  protrude  aubatantially  through  the 
holes.  The  balauc*a  iileo  might  not  be  fittt 
enoufjh.  W.1TO!  FlN] 

[7301^,]— Watch  Moveraenta.  —  To 
suitable  reply  in  this  case,  it  wonld  flist  b 
sary   to  know   what   amount   of   ImowU 


Dag  i,  1890. 
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ouch  the  ct 


nerist  poweueg  in  regard  to 
'eriiBps  the  oiil;  legitimate  anniver  would  be 
ecommeDd  to  luiii  themachiue-made  wntches,  nuch 
M  the  Walthojus,  in  nhich  neceaiiiil;  there  ia  little 
'•lutioa  in  the  itandord  of  cxceUence,  uid  id 
rhich  the  _piTot4  of  hard,  tempered  steel  are  made 
a  the  twinkliDg  of  an  <i;e.  It  ia  likelj  enough 
hat  in  the  near  future  machine-nuide  watches  wdt 
tare  ganerally  lupetsedad  the  others.  Aaaunung, 
lowaver,  the  querist  to  be  but  an  auutear,  the 
Moving  hiuta  iqaj  be  o£  service  to  him  in  seeking 
or  a  Oeceva  watch  that  will  not  be  liable  to  stop 
Eping,  and  Bometimea  Id  remedying  lie  ntopping. 
rake  the  movement  out  of  the  case  and  hold  it  close 
«  the  ear,  and  in  dilferent  positions  in  order  to  hear 
rhethetthEre  be  any  acraping  or  robbing  noise, 
Kich  as  would  bo  caused  by  foul  contact  among  its 
»rt».  Then  hold  the  movement  with  tie  J-plato 
'T  and  see  that  the  boirBpriag  does  aot 
~  tre  wheel.  Proceed  oeit  to  take  the 
pieces,  first  taking  off  the  dial  and 
boo  lottuig  down  the  moinflpring — m  doing  whicii 
ha  otick  ol  the  barrel- ratchet  ia  to  be  pushed  back 
riUi  ■  peg  hdd  in  the  month,  as  the  two  hands  are 
MiJDj  romdent  for  this  purpose.  Wiien  removing 
bs  balanw-oock  from  the  plate,  always  push  it  up 
If  driving  a  needle  into  the  notch  in  the  under 
[Otface  of  the  cock.  With  Dolbing  but  the  balance 
vnaining  in  its  place,  e^tanjine  carefully  the 
lontion  and  form  oi^the  hairspring,  and  in  portii^n- 
*C  eee  that  it  doee  not  touch  anv  ol  the  tliree  arms 
If  the  balance,  and  that  the  co'Uet  does  not  toudi 
■llieT  of  the  jewal-acrews  when  the  movement  ia 
mned  upside  down.  Now  turn  round  the  balance 
M  fai  U  it  can  go,  and  let  it  awing  freely— Srst 
UTing  one  plate  uppermost  and  then  the  other— 
md  if  it  be  well  andfreoly  fitted,  the  vibrations  will 
reach  a  high  nnmber  in  both  cases.  Having 
ramoved  the  bahince,  neit  take  the  'scape-whoel  in 
land,  and  proceedio  try  its  freedom  of  motion  in  the 
Imral-holes,  and  this  is  dooe  by  aimnly  blowing 
upon  it  from  the  mouth,  for  if  it  be  auihciently  free, 
the  force  of  one'a  breadth  will  keep  it  rotating 
HMae inxtants.  I  have»)metiinesiniprovedthegoing 
it  a  watch  by  taking  a  fraament  of  Arkansas  atone, 
>r  a  ruby  fife,  and  rounding  off  the  edges  of  the 
lutor  ndea  ol  the  triangular  "  pallets  "  of  the  scspe- 
irheel,  litua  diminishing  the  iriction  in  the  action 
between  those  pallets  and  the  cylinder.    The  acting 

Kof  the  cylinder  is  cut  away  to  one  half,  and 
w  this  it  is  cut  away  in  a  greater  degree — to 
tbont  oue-fouith— in  order  to  allow  the  balance  to 
iMTe  fall  swing.  The  width  of  this  lower  cuttiug 
Ea  often  too  narrow  in  the  cylinders  as  they  come 
Eras  the  shops,  because  it  would  be  well  to  have  it 
fnlly  equal  to  the  height  of  the  [nltets  above  the  rim 
of  the  'icape-wheet,  so  that  the  u-beel  would  admit 
of  being  put  sidewaysinto  thecuttiug.  By  observing 
Bw  CTUnder  with  a  magnifying  gloss,  a  circular 
sinak  will  be  observed,  inside  and  outside,  where 
Ibepalletaof  the  ^Bcapt^-wheel  act  upon  it,  and  the 
might  of  this  streak  above  the  edge  of  the  lower 
~nttuig  should  properly  be  one-hidf  the  height  of 
»  pJlets  above  the  rim  of  the 'scape -wheel.     In 


?amsdying  the  escapement,  it  isso 
•cmove  tlie  plugs  (of  which  the  pivots  formapart] 
op  or  down  a  Tittle  in  the  oyUnder,  and  for  this 
pvrpoae it  ie leqtdsite  to  have  a  "rivatiug  slake" 
tnd  pecnliar  punches.  If  the  ^hairspring  be  un- 
pmned  in  the  collet  or  stud,  moke  a  new  pin  by 
Uag  down  the  end  of  a  piece  of  brass  wire  ;  but, 
Man  oatting  it  off,  by  its  fitness  by  putting  a  bit 
Kf  kalrnning  into  the  hole,  and  pushing  in  the  fine 
■idcftha  wire,  then  trying  wbather  the  wire  cannot 
Hrih  ba  withdrawn  from  the  hole,  for  if  it  can,  it 
HMt  ba  ratonehed  with  the  file  until  it  holds  fast. 
IM  euminingasecond-band  watch  itis  essential  to 
teMr  whether  the  balance  pivots  have  been  worn 
l(nni,aiidaoaaTdingly  tokeofl  the  endstone  jewels, 
Rid  IM  then  whether  the  pivots  will  project  suiK- 
<™tly  thtongh  the  jewel-holes.  Thoso  pivola  are 
An  made  too  abort  in  Uonevos,  and  more  frequently 
'>  in  levers,  and  in  the  latter  ore  often,  moreover, 
ttndi  too  conical,  and  sometimes  too  thin.  The 
v<nnng  away  of  the  conical  balance  pivots  in  a 
Amr  watch  is  generally  indicated  by  its  action 
glHng  oS,  and  finally  stopping.  In  my  opinion, 
halwig  dutatiOD  of  a  watch  depends  mamly  on 
^•bg  the  balance  pivots  mode  of  hard-tempered 
y<l  liluijli  will  not  wear  away,  and  having  them  also 
■  lotlrlwit  lengfli,  and.  Id  Genevas,  on  havingalso 
psoriindar  ma4e  of  hard  steel,  because  the  border 
■k  {be  less  the  friction  will  bo;  and  sometimosin 
*^  ejlindeis  the  'scape-wheel  even  wears  a  groove 
Hg  ihe  metal,  thereby  increasing  the  amount  of 
HdlOD-  Hence  an  amHtour  who  hns  plenty  ol 
1^  at  bia  disposal  can  prolong  the  existence  of  a 
n  watch  by  drilliikg  holes  into  the  cylinder 
—J  j^—i^j...  ti.^-....  _: — ,^j  Qf  mnch  harder 
s  plage.  A  needle 
f  ma  BaioMi  «(mi  con  readily  be  r^uced  io  any 
^~T<li  iif  Miliiiiiiii  by  placing  it  horizontally  on  tbe 
D(aaM*lI  venel  filled  with  aquafortis  and  apirit 
lU,  and  tntning  the  needle  round;  but  aner- 
•^di  all  trsoes  id  the  acid  must  be  thoroughly 
iMoved,  or  else  it  will  rapidly  corrode  away. 


■  flMn  the  tabttance  o 


E173023J— Plaao  Dantpera.— To  Ma.  SanncHT 
•  Mm.  BA.viee.—l  should  eateem  it  a  great  favour 


i  you  could  kindly  give 
-    -    .a  follow         '' 


e  you 


valuable  assist' 
>rte  (Broad wood 


upright  grand)  with  uuiJer-di 
of  the  notes,  more  especially  in  the  bass,  there  is  a 
very  disagreeable  twanging  noise  which  seems  to 
me  to  be  caused  by  the  dampers.  Could  youailviae 
me  aa  to  how  I  could  remedy  the  defect?  I  read 
with  much  pleaaure  year  replies  in  this  week's 
Mechanic  (>-<' piano  dampers],  and  I  may  say  here, 
that  I  agree  with  you  that  over-dampers  are 
preferable  to  under- dampers.  R.  E.  D. 


If  s> 


.   ..mgi..  ,  „ ,,__, , 

I  am  afraid  that  yon  will  find  it  vary  eipenaive. 
Water-gas  is  the  fuel  generally  used  in  furnaces  of 
this  kind.  Snowsall. 

[T3030.1— Teleaoope.— The  ;focal  length  is  very 
short,  though  I  could  not  say  whether  it  would  t>e 
impossible  to  use  it  or  not.  Apropos  of  thia  and 
other  queatiana  of  a  similar  nature  which  have  been 


latlt  . 

ol  "  Demotiatrations  and  I'roctical  Work  in  Astro- 
nomical rhysica,"  which  may  ba  obboined  of  Byre 
and  Spottiswoode  for  tliree-pence.  Among  many 
otber  things,  it  contains  full  working  details  for 
making  a  <Jin,  oatrooomical  telescope.  AsImyseU 
have  made  one  with  its  aid,  I  can  vouch  for  its 
value.  DiBEtTTOB  R.B.L. 

].73134.1— Tablet*.— Stick  the  letters  on  with 
thick  ahoIlBC  varnish.  You  will  make  this  varnish 
by  simply  putting  some  shellac  into  a  bottle  with  a 
little  methylated  spirits.  Let  it  stand  in  a  worm 
place  until  melted.  Fattebkui^eb. 

[TMit.]  — Tablets.  — Warm  your  plate  suf- 
ficiently, and  melt  on  same  sufficient  beeswax  to 
form  a  thin  film.  Then  arrange  your  letters  whilst 
atill  warm,  and  when  plate  is  oold  they  will  be  quite 
firm.  I  have  made  hundreds  of  nome-ptates  for 
moulding  thiq  way.  H.  E. 

[730aG.]  —  AaonmnlatorB.  —  Ttie  size    of    the 
ithing  to  do  with  its  charging  pi 


What  you  require  is  t 


tbe  output  m  volts 
ana  ainui?res.  og  wiui  regain  to  the  horse-power 
required  to  drive  the  dynamo :  whether  you  drive 
it  for  five  seconds  or  five  hours,  the  H.P.  of  engine 
needed  will  be  the  aame.  Lot  ua  reckon  roughly 
that  each  IGc.p.  lamp  of  IS  volts  takes  1  ampere  to 
light  it.  Then  311  aucb  lamps  will  require  50  amperes 
for  5  bonrs,  or  2iiO  ampure  hours.  This  gives  you 
the  size  and  number  of  cells  of  o^umulator  re- 

iuired,  which  would  be  !2'5  to  'IQ  cells  of  15  L  type, 
he  charging  current  foe  these  cells  is  from  ^5  to 
30  amperes,  and  since  the  E.M.P.  of  tbe  dynamo 
must  not  be  much  less  than  2'5  volts  per  cefi  to  be 
chaigad.  it  should  give  a  current  of  not  less  than 
■2;i  ampC-res,  at  a  pressure  of  not  leas  than  G.'i  volla. 
This  dynamo,  giving  i5  ampfres  and  05  volla 
—  I,G25  watts,  will  takauearly  2(H.P.  to  drive. 

S.    BOTTONE. 

[73033.] — LIthanode. — Lithonode  and  zluo  can 
be  used  in  conjunction  with  asJaninioniac  solution  ; 
but  then  the  combination  is  not  much  more  power- 
ful than  a  good  Leclanche  cell.  As  a  matter  of 
fact,  with  a  well -amalgamated  zinc  and  dilute 
Bulphurio  acid  there  is  little  or  no  action  when  the 
drouit  is  broken,  so  that  in  view  of  the  greatly 
reduced  E.U.F.  when  salammoniac  ia  used,  I  am 
doubtful  whsthor  there  is  any  real  advantage  in 
using  salammoniac.  S.  Bottone. 

[7S039.]— SenJator  Clock.— The  regulator 
trains  given  in  Britten's  book  are  those  in  general 
use.  and  you  will  not  improve  upon  them.  High 
numbered  pinions  are  much  better  than  low  ones. 
They  transmit  tbe  power  more  evenly,  and  wear 
leas.  Cut  pinions  are  better  than  drawn.  The  size 
ol  wheela  varies  in  direct  proportion  to  the  number 
of  teeth  they  contain.  T&e  majority  of  regulators 
bave  a  centre-wheel  of  from  '2  to  Sin.  diamot^- 
according  totrain  adopted.  F.  J.  Ga.bbiIBI>. 

[73030.1— Be gulator  Oloolt.— You  have  bc__ 
wrongly  informed  as  to  pinions  of  7  and  8  being 
superior  to  pinions  of  12.  The  lattor  are  beat,  - 
you  get  with  thom  the  action  all  after  the  line  __ 
centres.  There  is  also  tbe  advantage  of  tbe  wear 
beiogless  on  bigb-nuuibered  piniona.  Cut  pinions 
are  best  if  you  can  get  them  of  good  quality, 
amoothly  cut,'  ktc. ;  but  if  you  ore  going  to  make 
them  yourself  I  should  advise  you  to  use  pinion 
wire,  in  which  case  you  should  file  up  the  leaves 
nice  and  amoothly  and  polish  them  out  with  emery, 

your  regulator  after  Britten's  description  yon  will 
have  the  aizea  of  the  wheels  he  gives  them.  The 
size  of  the  pinions  can  best  be  obtained  with  the 
sector,  which  is  described  and  illustrated  in  bis 
book.  If  you  have  tools  this  should  give  you  little 
diificulty  in  making.  There  is  one  other  way  of 
getting  the  size  of  a  pinion  from  a  wheel,  or  vice 
venu.  The  diameters  of  wheels  and  pinions  gear- 
ing together  are  directly  proportional  to  the  num- 
bers of  teeth  in  them  (the  diameters  at  the  pitch 
circle.  Thus  a  pinion  of  I'i  will  be  itb  the  diameter 
of  a  wheel  of  103  with  which  it  gears  at  the  pitch 


drole).  But  the  outside  diameter  of  your  pinion  will 
have  to  be  larger  than  thia  by  the  rouudings  of  the 
leaves,  which  project  beyond  the  pitch  circle.  'The 
size  of  the  wheel  cutter  should  be  slightly  over  that 
of  the  pinion  leaf.  If  you  specify  further  point* 
I  will  endeavour  to  attend  to  them. 

C.  A.  Joxm. 

[73040.]— Telephonea.-To  Mb.  P.  C.  Au,sop. 
— If  yon  make  the  transmitters  of  the  "E.  M." 
type  tb^  will  answer  very  well  for  this  distance. 
The  bobbin  is  drawn  full-size,  and  should  be  wound 
with  No.  38  silk-eovered  wire  to  a  reaistancB  of 
about  40  ohma.  The  BeQ  patent  expires  Deo.  9, 
ItlSO,  after  which  you  can  use  ferrotype  iron  dia- 
phragm. Ordinary  electric  bells  wBl  do  fof 
signalling  for  thia  distance. 

105,  Queen  Victoria -street.  F.  C.  Ajisor. 


will  ft;       ,  

and  also  scale  drawings  of  the  different  porta. 

iGo,  Queen  Victoria -street.        F.  C.  Allsop. 

[73011.]  — Detector  Qalvanometer.— Mneb 
depends  on  the  delicacy  which  you  desire  to  give  to 
Toiu' instrument.  The  ordinary  sizes  are  21  for  the 
low  and  Xo,  36  for  the  high -resistance  coil.  Abont 
loz.  of  each  will  give  good  reaidts  for  ordinary 
work.  S.  BoTTOSE. 

[73041.]  —  Lineman's  Detector  QalTano- 
meter.— The  reeistauca  of  the  "iutenoity"  cofl 
should  be  100  ohms,  and  that  of  tbe  "  quantity  " 
coil  not  more  than  1  ohm.  The  wire  which  is  most 
suitable  (or  the  intensity  coil  ia  eilk-covored,  and  ita 
diameter  is  '0(IG5in.,  while  that  for  tbe  quantity 
ia  very  much  thicker,  and  ita  size  is  No.  :]0. 

Newcostlo-on-Tyne.  Pkbot  Reid. 

[73042.]— Electro -Magnet.— It  is  abeolutaly 
imposHble  (or  anyone  to  tell  you  how  to  wind  your 
electro- magnet  to  lift  locwt.,  by  cells  giving  I'l 
volt  each.  To  be  able  to  asstst  you,  I  must  know 
the  internal  resistance  of  the  cells,  sinee  it  is  th» 
current  in  ampi'res,  and  not  the  voltage  of  the 
battery,    that  decides    the   amount    of  nr '"  — 


3Bble 


of  u 


..    If  yo. 
"  far  No' 


vriU 


kindly  turn  to  p.  244  of  the  "  E.  M." 
you  will  see  that  the  section  of  the  iron  deoides  tha 
pull,  and  not  the  length  at  all,  and  that  a  sectian  of 
lost], in.  of  wrought  iron,  equal  to  a  square  bar 
nearly  4in.  in  the  sides,  can  l>e  wound  to  pull  a  ton. 
You  will  olio  »B  that  you  need  not  use  a  groatOT 
length  than  is  absolutely  necessary  to  carry  the 
requisite  amount  of  wire  to  produce  tbe  deaired 
number  of  amptl-re  turns.  On  a  square  bar,  not 
curved,  owing  to  the  mognetic  oir>:uit  not  being 
complete,  ooly  one  pole  being  used.  I  reckon  you 
would  need  nearly  3S,DO0  ampere  turns  of  wire. 

S.  BoTTOirB. 
[73013.]  —  American    Organ.  —  With   every 
desire  to  assist  "  J.  H.  S.."  I  am  afraid  I  must  con- 
fess my  inabihty  to  tell  him  the  most  important 
part — where  to  get  auch  boards.    The  large  maker! 


ig  to  order:  but  si 


e  board,  and  fl.. 

c,  with  two  IGft.  aele  on  pedals,  rather  a 
He  might  get  three-row  boarda  (C 


■orge  or  ^      ^ 

acale),  perhapa  even  four-row  boards,  of  some  of 
those  dealera  who  advertiae  in  your  column* ;  bat 
as  I  never  saw  so  large  au  affair,  I  cannot  do  mudi 
to  help  him.  There  is  a  good  action  for  two 
manusls  in  the  number  for  May  12,  I8S2,  with  ^ 
and  tour  rows  on  upper  manual — 


liLiof 


1  number 


but  not  all  full  rows ;  and  another 
for  Dec.  ID,  1SS7,  which  gives  an 
for  two  manuals,  with  both  octave  ana  manual 
couplers,  with  pedals  (also  coupled) ;  but  if 
"J.  H.  S."  intends  to  have  two  rows  on  pedals  I 
suspect  he  wHl  End  it  neceasary  to  have  separata 
bellows.  The  boarda  will  probably  be  40in.  by 
'20in.,  and  as  he  has  41ft.  of  width,  he  can  allow  M 
much  between  the  sides  o(  tbe  case  as  to  get  a 
bellows,  say,  46in.  long  ;  but  it  certainly  must  be 
as  large  aa  poasiblo,  with  large  feeders.  I  have  no 
doubt  the  big  fimia  would  maW  auch  on  instrument 
toorder;  but  if  "J.  H.  S."  takes  my  advica,  he 
will  be  contented  with  three  rows  on  each  "if""al, 
and  one  row  on  the  pedals,  especially  as  they  are  to 
be  ooopled  to  one  or  both  of  the  raonnata.  Tha 
siiBB  o(  reads  vary.  The  oddrets  of  the  Uunro 
Company  was  Worcester,  Mass.,  L'.S-A. 

Oboanon. 
[73044.]— Dynamo,  Heating  of.— If  the  heat- 
ing is  confined  to  the  horns  al  the  pole-pieces,  it 
would  be  hardly  worth  while  doing  anyllung  to  it. 
It  may  be  that  you  are  running  too  many  huaps  in 
parallel,  so  that  too  mnch  current  ispossing  through 
the  wire  of  the  armature.  This  would  betray  itseU 
by  the  armature  getting  warm.  But  the  heating 
effect  of  tbe  pole-pieces  is  moat  probably  caused  by 
the  projecting  teeth  of  tbe  armature.  In  this  latter 
case  it  would  be  well  to  try  whether  a  plain  ring 
armature  wonld  not  improve  matters.  But  it  tha 
machine  is  small  and  the  output,  comparatively 
speaking,  large,  beating  is  sure  to  ahow  itself. 

[730 
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whara  ths  voltoge  d(  a  dynttBio  does  not  exceed 
lUO  voltB.  tbRre  would  be  absotutel;  no  donnr  in 
touctaiug  botli  tonuinals  with  the  dty  bnada.  If  the 
dynamo  wore  a  direct -curront  madiino,  the  iboctt 
would  not  bo  painful ;  if  it  were  an  altamate 
CQirent  dynani'),  the  nhock  would  be  Tery  un- 
jjleaaant.  Since  the  dry,  human  hand  preaenta  a 
lesittiuicB  of  about  3,(100  ohmi,  and  aince  the 
amperes  of  current  tbut  aaa  pnss  are  equut  to  the 
Vollaga  divided  by  the  roaistance,  it  follows  that  the 
utmost  currant  in  LmpcreB  that  a  human  being 
coold  get  to  pu9  througli  bis  haads  when  touchiug 
auch  B  michiue,  u  equal  to  — — ,  or  -^  of  au  am- 
pite,  or,  say  33  milliampciea.  S.  Bottose. 

[730IT.] — CoUa  for  CompaUQdlaK  Dynomas. 

— To  Mb.  Boitosb. — "  No  Sig."  ii  not  quite  oorreot 
in  etatjng  that  "  moat  of  our  leading  makers  do  the 
rererse ' ' — that  ii  to  lay,  place  the  ahnnt  coils  under 
the  serial  coils.  Now,  as  a  matter  of  fact,  Mesira. 
Oooldoa  put  25  convolutions  of  copper  strand 
(eompoted  of  19  No.  !3  wires)  tor  the  HrieB,  and 
oyer  this  '2,712  turns  of  mixed  15  and  16  for  the 
■huat  coils.  If  the  macbiues  are  of  the  drum  type, 
the;  employ  6G  turns  of  two  No.  6  in  parBllol  for 
the  series,  and  wind  over  this  'i,GO0  tnms  of  No.  1-^ 
for  the  shunt  ooits.  In  Pdterson  and  Cooper's 
"  Phoinii"  we  have  the  HrieB  under  the  shunt.  In 
Uather  and  Piatt's  "  Manchester"  the  shunt  coils 
«re  nnder  the  series,  lu  Laurance  and  Scott's 
machines  the  series  coils  are  wound  on  the  two 
tipper  magnet  cores,  and  the  shunt  coils  on  the  two 
Ld  war  ones.  Cramptoo's  ''Trade"  djoomos  have 
the  Boriea  coils  laid  on  first,  then  the  shunt.  lu 
practice  it  mokes  tittle  difference  which  plan  is 
kdoptad,  Bince  whichaver  coil  is  placed  outside  con 
be  made  more  active  hj  increoemg  the  number  of 
ampere  turns,  to  compensate  for  the  greater  diit- 
koca  from  the  core.  With  regard  to  the  second 
question,  I  should  advise  that  ^a  amount  of  wire 
uiid  on  the  core  sbonld  never  exceed  on  either 
aide  the  thicfenesi  of  the  core  ilaalf . 

S.  BorroNK. 


would  be  no  harm  in  having  the  carbon  pli 

dnplicttia,  provided  they  were  electrically  con- 
nected. A  better  shape  would  ba  a  large  cylinder  ; 
but,  of  course,  the  lor^r  the  carbon  the  less  loom 
for  tha  depolarising  mixture— hence  the  quicker  the 
battery  would  be  spent.  If  an  amalgamated  xinc 
rod  wore  used,  it  would  be  woQ  to  maka  the  carbon 
into  the  outer  cantaittiiig  vessel,  as  in  tbe  Judsou 
form  of  Lbc1-—>'"      ''■»■'-  --■i' 


[73053.] -Banjo.— la  reply  to  "  K.  C.  B.,"  his 
banjo  should  have  a  12iu.  Uermansilverormckel- 
plated  brass  hoop,  double  spun,  lined  with  ash,  oak, 
or  sycamore,  ab^ut  '24  Sttmga,  and  Roger  head  ; 
length  of  arm  IHJin.  from  nut :  wolnat  vith  ebony 
finger-board;  pegs,  .celluloid  or  irory.  Any  further 
information   I   would   give   by  post   or   through 

i.  Gamot-road,  Willesdeu.  C. 

rV3053.]— Banjo.— I  shall  bo  delighted  to  render 
"  S..  C.  B."  all  the  assistance  I  con  from  my  awn 
experience :  but  let  him  in  the  first  place  refer  to  a 
former  answer  of  mine  on  tha  same  'subject  in  the 
'*E.  JI."  (No.  130-i)  of  March  7th,  1890.  toanothor 
Corraapondent,  where  ho  will  lind  some  information 
which  will  help  him  considerably  with  regard  to 
dimensious,  woods  for,  and  cost,  (cc,  of  making  a 
really  first-class  instrumeut.  Furthermore,  if  ho 
takes  the  hint  contained  therein,  I  shall  be  most 
lupiiy  to  communicate  with  him  direct.  It  he  is 
realty  handy  with  a  few  carpenters'  tools,  and  has 
patience,  there  is  no  earthly  reason  why  he  could 
not  turn  out  a  very  creditable  banjo  ;  bat  he  must 
not  expect  to  rivaf  Dallas  of  London  or  Stewortot 
Philadelphia  just  yet.  TIivhifi-:Bi 

[73055.] — UoBalc. — Perhaps  the  following  may 
bo  of  some  use  lo  'IJtfosaie  :— Some  years  ago! 
was  at  Maltoch,  auT  went  into  one  of  the  works 
where  they  make  inlaid  work  ;  it  is  the  staple  trade 
of  the  place.  First  comes  tbe  marble  worker, 
who,  in  the  lathe  or  at  the  bench,  fashions  the 
various  articles  in  the  black  Ash  ford  marble, 
whether  it  is  vases,  dishes,  inkstands,  or  whatever  it 
may  be.  Next  comes  the  worker'  with  Torious 
oolouied  stone  or  marble  sawn  into  thin  slabs  atwut 
ksiiteeath  ttuck;  out  of  these  he  makes  loaves  of 
various  sizes  and  colours,  petals  of  Sowers,  Jl'c.  ; 
now  comes  in  the  artist—I  suppose  we  must<ali 
bim — ha  takes  those  patois,  leaves,  &c.,  which  oro 
kll  coated  ou  tha  back  or  one  face  of  them  with 
diellac,  and  lays  them  on  a  slab  of  the  mitrble,  say, 
for  instance,  a  latter  weight,  that  being  one  of  the 
simplest  articles  I  should  think  they  moke  ;  be  lays 
these  on  to  form  a  group  of  itoivers  to  his  own  idea 
or  taste,  it  is  then  stood  in  a  hot  closet.  Whctk  the 
■helloc  molts  it  fixes  oU  these  pieces  on  the  marble  : 
when  all  is  cold  he  goes  all  round  tha  pattern  with 
a.  sharp  steal  scribor;  it  is  warmed  again,  uud  all 
token  off  th«n  witli  fiua  chisels ;  all  is  Cut  out  within 
the  linos :  all  the  piecoi  are  put  in  with  oemeat,  thea 
all   giound  down  to  a  face,  then   all  stalks  anil 


fiowera  ara  cut  in  with  a  fine  tool, 
these  Unea  ate  than  filled  in  with 
.,  and   tbe   final  polish 
put  on.  F.  O.  FBiNC 


S-nSi, 


[:30.;S.]-Ch>B.— (1)  lib.  of  zinc  and  Hlb.  )nil- 
phuric  acid  will  yield  .i-6337c.ft.  of  hydrogen 
meoaored  at  7'IOmm.  and  1-5'  C.,  supposing  that 
both  zino  and  acid  ore  lOl)  per  cent.  Of  coune, 
th^  are  not,  therefore  the  yield  will  ba  less.  I 
tielieve  zinc  is  £26  and  sulphuric  add  about  Can 
ton.  Tou  can  euily  procure  prices  for  small 
quantitieB.  (2)  Theoretically,  hydrogen  gives  belter 
results  than  coal  gas,  since  the  haat  of  combination 


sure    that    I    recognise  your    jets.      They    ai 
"  safe."     Tbe  chamber  jet,   having  one  nozil 


lost  aeouomicol  in  gas. 
Bumen  having  two  delivery  tubes,  where  the  gases 
mix  at  the  point  of  combustion,  are  wastofnl  of  gas, 
make  a  large  fiome,  and  are  only  suitable  for 
illuminatiDg  purposes.  The  ether-oxygen  light 
will  not  eompare  with  the  oxyhydrogan  ;  itiafar 
inferior,  and  wasteful  of  gas.  Sx. 

[■3059.]— Aoonmultttor. — To  Me.  Bottosk. — 
Lithanoda  Against  lithanode  makea  an  excellent 
accnmaiator.  Dilute  sulpbjirjc  acid  is  used  as  the 
fiuid.  An  accnmulator  with  a  pair  of  pUtai  mei- 
Biirlng  4in.  by  l^iu.  would  have  a  capacity  of  abiut 
1  aiopi-re  hour,  which  means  you  could  get  an 
ampiice  tor  a  rguortar  of  an  hour,  or  a  quarter  of  on 
ampf'ie  for  an  hour.  The  last  question  I  cannot 
answer,  bacausa  I  don't  understand  it. 

S.  BOTTONE. 

[7306J.]— Motor.- To  Sin.  Bottosk.— I  regret 
that  I  oannot  fiud  lime  to  redraw  tbe  cuts  and  re- 
desoriba  the  machine  figured  and  described  in  No. 
:i2'2  :  but  you  will  find  full  doscriptio^i  o[  mode  of 
■■ along  with  details 


making  tl; 

"}i:lectro  Motors"  (sea  Sole  Column).  It  does 
make  all  the  differeoce  which  way  th«  magnets  are 
wound,  also  which  way  the  sliU  "n  commutator 
stand  with  respect  to  brushes  whon  tbe  fourmagnet 
poles  face  each  other.  The  commutator  consisl^  of 
a  short  length  of  brass  tubing  slit  longitudinally 
into  two  halvas.  S.  DonosE. 

[73061.1-Allowanoe     for    Turnlng.-For    a 
working  St,  you  may  allow  (in.  to  tha  fool  good. 
Jack  of  a  if.  Tniuiis. 

[730UT,]  — Electric  Light.— Tou  should  get 
2  volts  from  each  cell ;  the  number  to  use  for  a 
Sep.  lamp  depends  ou  tbe  voltage  required.  If  a 
10  volt,  of  course  it  will  need  5  cells.  Most  lamps 
are  marked  with  the  volti^e  required.  Arrange 
tbe  cells  in  series,  aud  vrith  a  good  solutiaa  they 
will  run  (or  about  three  hours. 

II,  H.  lI^ADwoa'm. 

[73067.]— Eleotrio  tight. —Four  cells,  such  as 
you  descnbo.  if  connected  in  series,  will  light  a  six- 
volt  5c.p.  lajnp  for  three  hours,  if  charged  with 
chromic  acid.  You  need  not,  however,  use  mora 
than  one  zinc  between  two  carbons  iu  each  call. 
Chromic  acid,  with  the  above  arrangement,  will 
give  two  volts  per  cell.  Tou  will  find  full  details 
for  working  this  battery  in  ray  "  Electrical  InsCru- 
Tuent  Making."  3.  Bottose. 

[730C8.]—TeloplionB.— Tha  Bell  reoeivarreqnirss 
no  battery  whatever,  unless  it  is  conuected  un  with 
a  microphone  for  a  transmitter.  As  to  whether 
they  would  bo  as  loud  as  E.M.  receivers,  tbst 
would  depoad  on  the  length  of  line  used,  tha 
strongtli  of  the  permanent  magnets  iu  the  Bell 
reoGivers,  and  olio  on  the  number  of  cells  put  on 
tliB  line  with  tha  E.M.  receivers.  I  have  generally 
found  that  loudness  in  a  receiver  ii  gained  at  the 
expensoot  cleameas.  If  ■' Bernard's"  liueisofany 
considerable  length,  I  should  advise  him  to  use 
etectro-msguetic  receivers  with  feirotypa  dia- 
phragms [after  the  12th  last.)  AiMt-vry. 

[730119. J— Safe  PresBure  of  Boiler.— "  Con- 
stant Itoadec"  does  not  say  what  tbe  boiler  is  mode 
of.  or  how  the  joints  ara  made.  The  following  ii 
for  wrongbt-iron  plate  :— The  bursting  presiura  o( 
the  boiler  shell,  if  single -riveted,  is  WUIb.  per  square 
inch^  if  double-riveted,  8r2lh.  per  B}nare  inch: 
collapang  pressure  of  flreboi,  if  pn-firll-i  circular, 
is  10431b.  per  square  inch:  su  the  shell  is  tho 
weakest  part,  and  taking  tho  boiler  as  being  single- 
riveted,  lijOlb.  is  the  data  for  eofe  working  pres- 
sure, which,  it  the  workmanship  i>  good,  may  ba 
one-eightb,  or  HUlb.  per  square  inch  ;  if  the  joints 
ore  bruEfd,  3nlb.  would  be  the  safe  limit,  but  it 
entirely  deponds  on  the  workimuship. 

j;73074.]-Chro>nio    OeUn.— TheoroHciUy,   the 


larger  the  quantity  of  solution  the  longer  tha  OinB 
should  keep  to  tho  soma  pitch.  As  a  matter  el  tail 
unless  the  fluid  is  agitated,  the  current  ftllt  o>  vw] 
rapidly,  even  in  tha  large  cells,  owing  to  thtbc 
that  as  no  gas  is  evolred  to  set  np  moyEmant  ia  Ih 
liquid,  the  zinc  remains  in  contact  with  spent  Kih 
tion,  and  action  ceosaa  from  this  caose  akw 
After  three  hours  thare  is  little  or  no  comnt,  * 
matter  what  be  the  si*e  of  the  coll.  If,  hwwwB 
thefiaid  ba  agitated  from  lime  to  time,  the  lug 
cell  will  go  on  for  a  time  proportionate  to  its  KB 
-A.  half-gallon  oell  would  give  20  amperes  for  IDo 
l.i  minutes— not  more.  Probably  the  Uqnid  «nli 
get  very  warm  if  such  a  large  corrent  weca  tita 


from  tbe  cell.  It  is  of  little  a 
sulphuric  acid  when  tbe  solotioa  ii  spent 
colour  changes  from  an  oranRS  brown  to  a  g: 
brown  when  the  chromic  add  is  exbaiuted. 


Tlii 


advantage,  but  actually  a  detriment,  lo  have  A) 
Btratched  wire  of  low  resistance.  When  thanat- 
aace  of  this  latter  becomes  oa  low,  01  lowv  tm 
that  of  the  remainder  of  tbe  circuit,  no  tnaiiA- 
cations  con  be  obtained  from  the  iiutrumanL 


[73076.] -Black  for  Taola.— Blaia  tbag  rf 
over  a  smoky  firs  with  linseed  oil. 

Jack  of  Am.  Tin* 

[7307G.]-Blac]iforIoolB.— Haatinafire»* 
with  oaw  coala,  so  that  tha  article  juil  dotsal 
turn  red,  and  then  clean  up  any  bright  psftirti 
the  emery  slick  when  cold.  If  tha  tool  rsqiinsti 
ba  tempered  it  must  be  dona  at  tha  same  tiois,  OB 
being  token  not  to  heat  to  redness  any  montto 
can  ba  ground  up  bright  afterwards.  Tliii  gimi 
nioe  dead  black  finish  to  the  work,  which  miul  lun 
been  properly  filed  up  first.  Ssoimii. 

[7307H.]— Wlmahurat  UacUne.— It  "Fndl 
0ns"  desires  to  obtain  tiia  greatest  length  ol^ 
from  tha  glasses,  then  he  should  use  new  sectflari 
tha  dimansiona  giveo- tho  objection  to  taH 
sectors  is  that  their  increased  size  ndsaa  M 
length  for  insulation  botwean  seetor  and 


lobetwei 


the  sectors  and  the  boMes.   HMt 
large  relatively  to  thepowai'Sl 
...    ,f^)t 


reduces  its  length.     Whv  do  yi 

coatings  of  tbe  jars  to  the  terminals 'i*    Tbs  p^ 

arrongament  Ib  to  oonnect  the  two  inside  r---"* 

the  two  terminals,  and  tha  two  ont^da  ' 

one  another.      If  tha   brua 

then  it  is  not  possible  for 

over.    The  occasional  sluggishment  o. 

is  owing  to  either  the  brushes  being  old  snlUt 
or  to  Uem  not  being  in  absolutely  matilfaM     ' 
with  each  other.  I.  '■       ' 

[73D70.]— Slaeneto  aCachlna.- Too  •(¥*' 
have  a  short-dreuit  in  the  frame  of  ""  '*' 
Probablythehole  through  which  the  . 
has  lost  its  ebonite  or  ivory  buahing,  c 
spindle  at  tha  centre,  where  tbe  two  l_ 
separated  from  eadi  other  by  tho  insulatminM 
has  come  into  mnlaot  bv  ovarscrewing.  Swif 
"  Electrical  Instrument-Making,"  p.  90,_tarftn' 
details. 

a>Hi 


ghdyg* 

aatto.*Mg 


rsfk 


[7397iJ.]— Ua^nato    Uaohlne. 


ibhingiu 


dean  motallis  contact.    Most  likely  yon  vwH 
tha  fault  with  Uie  spring  :  it  must  only  rubi 
tho    projecting    comers    of  the  ormatora  - 
cleanng  the  fiat  sides.     Also,   the  spring 
against  the  end  of  spindle  must   not  too^ 
frame.     The  armature  should   reyolve  ii  dMI 
possible  to  magnet  without  touching. 

H.  H.  Hewhto 

[73080.]- Bell  TalepbonoB.— Seventy  fi 

on  an  average,   the  general  rasiatance   of  dV 

though   I   have   fonnd  they  varr  from  U  " 

minimum  lo  100  as  a  minimum.   "KyonorsgW 

to  use  them  without  a  microphono,  I  Uiiufc  yon  • 

fiud  70  ohms  suit  you  beat.    If  in  parallel,  I  ii 

wind  them  with  a  slightly  higher  mistinca. 

Ida,  Quoen  Victoria- street.  F,  C.  ALU* 

[730S1 .]— Anelont  Cloclc.— If  you  pat  ■  setW 

pendulum  (39'lliu.l,  your  centre  wheal  (ordrin 

wheel  as  you  call  it)  will  revolve  once  in  two  bM 

Tou  therefore  want  a  pinion  of  eight  to  drim  tM 

wheel,  which  will  make  the  latter  revolve  vx  ti> 


required  to  drive  will  depend  on  strength  ot  ~-^ 
wheola.  and  pendulum  as  heavy  na  thswaighl* 
easily  maintain.  F.  i.  i>j£U» 

[7  JOS  I.]— Ana  lent  Clock.— It  you  conU  D 
given  the  length  »t  pendulum  I  could  havetoUf* 
5iB  number  of  the  Inst  wheel,  or  vice  v^rri.  M' 
is.  it  is  rather  dilHcult ;  but  it  is  very  likely  * 
hour  one-baud  cluck  hod  a  seconds  pM^^ 


weight.    In  that  < 


9  wheel  driven  directly  by  A* - 
190,  if  the  litUe  wh««l on itiiri« 
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hour-whesl  direct, 
&  the  hour-whee)  rj 
J  teeth,  a  pinion  of 


willb. 


wheal' 


_  ^ __ 'olving  onos  in 

iTould  caofe  the  wheel  of  IS  to  revolTe 
dve.  C.  A.  Joata. 

—Problem   in   Acomtio».— Let   *  - 
Mund  in  feet  per  second,  and  F  »Telocit; 
feet  per  second ;  then  we  have — 
300  :  330  :  :  1  :  1  +  - 


300  + 


=  330 


'2ft.  per  second,  or  a  fraction  orer  SO  milee 

Wm.  Jons  Oekt,  F.C.S., 
csl  Chemiet,  Newcastle-on-Tyne. 
I— Problem    In  AoouatioB. — The  hcsf 
ttact  thia   is  to  Maame  one  of   the  two 
aim   motiana    anoihilatcd.      Suppose,    for 

the  whistle  is  slationary,  ana  tho  sar 
raj-ds  it  r  feat  per  second.  Also  asjume 
Dd  the  waves  in  the  space  ot  x  feet  are 

BO  to   speak,    Then,   by  virtue  ol  the 


gth  must   be   ilifJft.,  and  the  oiunbec 
aconntered  in  J- feet  will  bo  -^-.     Now, 


"(-™) 


I— ReHiatance,— You  have  set  yonisell  a 
Scult  task  with  the  npparatus  tou  have, 
dt  the  boat  way  for  jon  to  pracMd  will  bo 
i  of  your  rails  wouad  up  to  300  ohnis  by 

who  has  a  Wheatatono  bridge  or  other 
I  for  luting  leeistsncea.  Having  one  coil 
iitanCB  you  know  to  ba  300  ohms,  you  can 
pil  the  others  in  the  following  mannar  :  — 
Itcry  (one  cell  will  do)  in  circuit  with  jour 
coil  and  galTanoineter,  and  obHrre  the 
.   Having  done  this,  you  oau  start  to  wind 

coils,  iNting  each  oae  by  putting  it  in 
ith    the    battery   aud  galvanomeler,  and 

the  dedeetiun,  nrhich,  when  it  is  greater 
le  first  iastaace,  you  will  know  t^tyou 
put  BnouRh  wire  an  the  coil ;  if,  however, 
tion  is  too  little,  joa  will  know  that  there 
:h  wire  on  the  coil,  and  tob  must  take 
tntil  you  get  the  smne  deflection  as  jou 
the  coil  which  was  measured  by  a  proper 
I.   N.B. — This  is  a  rather  tedious  way  of 


Ue-o 


-Tyne. 


Percy  Run. 


JfSWEEED   QDEEIES. 


neratfl  tor  Leclanchea.— The  tlnUtlia 
.i-<l  ./-■  l-i:icei.:iilC  gi^'es  the  (oUowina 
the  muuufactnre  ot  agglomerate  for  ust 
'bi'H  :  -  Biooxide  of  maugaQese,  jO  parts  ; 
M  parts ;  lar,  9  parts  ;  sulphur,  -6  parts  ; 
parts.  This  miituro  must  be  reduced  t: 
er,  then  comnreaaed  and  heated  to  abou' 
\-i'  Fahr.)  The  healing  drives  out  th 
I  mtit  of  the  tar.  Some  of  the  sulphur 
KiUi  the  volatile  jimducts  of  distil  I  iitioo, 
at  combines  w  th  utn-volat  le  leaidua. 


QUEBIES. 


|T3IK9.1~Bqaatlon  to  Ourve  Want 

purts.    Tbe  heighu  ol  tbe  ordhulcs  are  as 

At  the  lit  division -Oiai 


bl(^  with  an  assvcc  T-Pui 
[t3000.l-OlowI.anip— 


Qf  4  volts,  and  a  resistance  of  I'6  ohnhper  oelL.    by  oo 
uectiug  up  in  ■eriea.  I  obtain  '0  ampere  el  ouo«it,  whi,_ 
will  assver  vlirr  well,  as  I  can  «asJlr  reduce  Uiia  bj  in- 
ivrtiag  a  roiibtAiK^e  of  'I  in  oue  of  the  ckaiiu.    1  should 
sUIe  thtt  the  rassUnce  ol  mains  is  piaoticallr  fd.    If, 

tiiEio,  1  Had  that  1  mnit  increase  my  batter-power  by  tho 

tbe  beat  result  by  oounectUw  mj   battery  as  shown  in 
ikttali.    Banning  one  lamp  E.llF.  i  volts  per  cell,  Tt>- 


,iihli|<l<|i|i|i|ili|i|i|i|ili|i|iii|i|i|^ 


ski^h  tho  tiim  of  [lald-mai^ieta  and  diameter  of  bol 
cores,  and  ubhgc.-BujniKis. 

[73001.  l-OreenhooBe    Construct  Ion  .—If   s 
kind  mdei  wontd  coolribute  noma  lanars  on  the  at 

tbat  sbcnt  directions  appurcd  lonir  afo — I  think  in  V 
XV.  and  XTI.  on  tlia  sabjcct.  ^nd  Ihay  arc 
foand  in  other  publlcaticHU ;  but  nune  of  these 
any  of  tha  detuU  ot  eanatroctlaa.  Maoy  am  ... 
learned  in  such  details  could  eany  out  the  work,  if  they 
only  knew  how ;  and  Uie  great  stnmblii«-l>li»k  Mems  to 
be  m  the  matter  of  joints.  The  necnaary  matatal  (Mi 
now  be  proonted  ready  pttpared  tor  aU  parts  at  litU*  av<r 
tha  actual  value  ol  the  timber.  Should  thentore  aar 
arllela  result  (ram  ttiis  appeal,  I  would  nvaotfnllT  oall 
attention  to  the  dasuabiLty  of  deaBrlbing  tha  ooiRCt 
methods  foe  aimer  juinti  ot  tha  vulous  platea,  joinhit 
and  ^iu^  tha  nprigbia  to  these,  jointa  for  name  lor  door, 
raf ten,  &o.^d  how  tha  saaheajdther  Dxed  ot  optning) 

-  tiou,  and  OS  (hare  tsaoorreet  and  ineonect  ma^od  In  all 
.  '  eDUaCmctioa,  I  mtist  blead  my  iezKnauoe,  and  wiah  to 
- 1  Learn  tbe  correct  meuiod  in  this  particulsr  subject  aa 

.]— QoantlTalenoe  of  the  Elementa.— In 


•e  deal  with 


i!i|i|i|ili]i|i!iiiIiliiililiH 


It        (1-6   /ifl)   +('■%"■*)    *lfi 
=  'MaTup^re.  nr  "475  through  e 


stheii 


p  theb 


r>i>«<:r  in  proportion,  baving,  of  course,  a  due  regard  to 
the  voltage  I  -EtiisTfloi. 

[rawi.] -OurlotiB  PiotnrBS.— Can  uny  of  "our" 
readers  give  any  information  on  the  followingt    Sumc 

bf  fita.  sijuare,  on  which  souiaoTie  had  appatently  bevn 

were  sevoiul  coloun  to  be  seen,  but  looking  as  If  the 
colours  had  baeu  poured  on  the  panel,  and  allowed  to  run 
about  at  their  own  sweat  will.    I  know  a  little  of  pi^uns, 

when  my  friend  produced  a  picoe  ol  mati^  I  think,  silver. 
Tt  was  about  3-lBln.  thick,  Xin.  bMi,  and  about  the  nme 
broad,  and  bant  to  fonn  auaost  a  naU-dRda— the  outside 
■ru  hiuhly  polished.  This,  on  bein>  ptassd  with  Its  two 
adgae  level  with  ttie  back  eltga  of  the  pand,  placed  Sat 
on  a  table  gave  a  beautiful  picture  on  the  nolUied  sui^ 
(wi-  with  no  distortion.  Can  anyone  gin  flds  proeen  a 
nume  1  The  panels  wen  very  old,  they  had  belonged  to 
Ihe  pihibilur's  father,  who  had  shown  them  to  people, 
but  could  hnd  no  one  who  knew  anything  Uke  them.  -No 

[;a)93.]— Wlmshnrst  Maahliie.-Am  amijus  to 
mrLke  a  1-plate  Winuhutvt  tnacfaina-  Would  Ihfr.  bottone 
kindly  say  how  the  Inside  neutealisers  are  Qxed,  and  if 
the  two  inside  plates  would  be  driven  from  one  puUi-y  ■ 
Would  a  hall  eazryins  three  ooUeetiud  Anns  aiuirar,  tbe 
outside  amis  for  outaoe  of  l^ales;  and  a  central  one  with 
spikes,  one  eaeb  aide,  for  inside  plates  t  About  what  spark 
might  I  expect  from  four  tjui.  plaleel  Would  a  Bm. 
plate  macbine  charge  four  1  pint  LirdtnjusI  Do  you 
think  rbonite  better  Chan  gloss  for  tha  plates  I  Hare  seen 
some  machines  with  email  round  buttooi  on  end  of  sectors 
— nbai  are  theee,  aoddotbey  tacreoiieFowerof  uiachinaat 


[the  V.cifv!a  and  Pr 
\  to  tha  We  of  Uan 
n  Liverpool  and  the  . 


F~>V[  a  di^' I  have  made.    TheOgurea'aTs'^ii 
■"  "  up,  the  dial  will  be  silvered  b 


rT3oi»i.)— MancheaterllTiiamD— ToHs.BoTTuiB. 
-Vould  you  please  give  me  a  sketch  of  droamo.  with 
.raialure  (^in.  diameter,  OS  you  prapoHd!    W.llthesuue 


H.Q.,  bwt  to  bnild  a 


V  of  I   Abe  itat!  i 


,  of  the  elan 


ome  of  your  ebamiool  r 
ntivalenoe  (accepted  or 


orks,  there  is  a 
avy  beahogs  at 

it  vbi(^  would  DUiha  admlmble 


[7;»99.}— Wheel  areaae.—  , 

Isr^  qutntit;  of  oil  that  drips  from  heavy  bi 
enginas  and  shafting,  some  of  which  is  too  ?'-* 
and  use  again  as  OU,  but  vbioh  would  Dial 

grease  for  eoff-wheela  if  oombmed   with  s 

lubricant*— aodiusoap,  tallow,  Aa.  If  any  (ellaw-iea[)ui 
will  kindly  say  what  substances  are  the  best,  aud  in  wbat 
proportiDD  they  should  be  mixed,  it  would,  I  feel  aura,  be 
welcome  to  others  bc^ea —Woaas  Uahlges. 

[731C0.1 -Jibbing  Horae.— 'What  Is  the  best  thing 
to  do  widi  a  el  ton  g  horse  IJiat  wUl  not  draw  an  empty 


oue  kindly 
ipidly  nuU 


[73ID1.] -OxygBU  Oylinders.— ( 

inform  me  wbatlier  the  compritued  on 
theiDsidi.'o(  thacyliadun,  ot  is  soma 

oonstont  use  with  lait  treatment  I-W.  W. 
[jaioa.l— MloroBOopical.— Can  any  readera  inform 

and  the  fidd-loDS  lin.  focus:  and  I  should  Ukatoknow 
(let)  tha  distance  between  Ibe  leniie*  1  a.  Tlie  position  of 
the  stop,  and  tbe  siie  of  the  spertnta  t  S.  What  iadlea- 
Clon  will  there  be  when  all  things  are  correct  T— C.  F.  Rir- 

tTSlM.]  — Staamlng    Timber.  —  I   have  a  large 


apnng  after  turning.  WUl  any  BUb«<Tibcr  oblige  me  with 
tha  beat  marmar  of  doing  tbisl  In  it  ot  any  bancHtto 
have  the  steam  uodar  pragsura  1  Aud  t  sliaU  be  glad  to 
kUDW  the  time  the  wood  should  be  under  the  process. — 

[731IM.1— model    Traction    Bngina.-I  wiah  to 

■locomotive).    InhouLd 
■■  !lve  mesiicof 

JSctionmSn^ 
.  laSBI  f  fed 
I.  I  have  seen 
castings  can  be 

rs."'— The  formula 
f  lOM.  ,^,^  ™(^ 
ib^tance  similar  to 


obliged  if  some  kiod  reade 


>btainod.— Ax  Old 
Flint 

just  had  an  opportunity 
tha  result:  thi"  "  ""'■  — 
white  marble. 

beoaBt  of  ■■oi 


ot  know  U 


id  if    ans' 
tie  glad  to 


<w  their 


iperici 


utructed  a  model  ot  a  Clyde  river- 
paddle  steamer,  scale  Jin.  to  the  foot.  Uark  you,  every- 
thing is  made  axsctly  to  scale.    The  original  makes  i4 

feeds  condensers,  anil  nukes  110  revolutions  oniulb.ot 
steam.  And  thia  witb  a  commoo  spirit-lamp  whicb  I 
undan>taDd  gives  Dulj-  half  the  duty  of  cosh     What  is 


|;7aici7.)-Hftr<l  Stoel,  ti 
tad  ma  how  to  drill  boles  in  pi 
out  making  it  ^ft.    1  have  t 


U.—CMl  any  reader 


No  Siu. 

i.l-Ohai ..     __ -.  -   

_., 's"  Organic"  !    Awo  plei-iesay  what  is 

the  boM  periodical  for  a  student  to  laki'.  aniious  to  cou- 
tiDue  the  study  of  general  experiment''  anJ  analytical 
chemistry  T  Have  passed  second  clatd  IluDoura  Inorganio 
and  drst  class  Advanced  Organic:  but  am  now  living 
where  no  tuition  can  ba  obtained. —B. 

1«  be  prepalled  bv  gi"  gencralad  from  benzine.    Bevei 

company  is  securing  piitaolq  in  all  the  big  nations  of  t1 
world.  I  rode  in  one  ot  tbe  carriagps  only  two  montl 
ago.    On  the  country  toidi  we  went  at  the  rate  of  b 
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nceptacle  under  the  miiI.  It  hold*  enongli  far  ■  jgnmE 
of  eightr  miles.  Thfl  giu  mixture  is  igTut«d  in  a  c^linrli 
hf  u  electlio  ipuk.  The  motor  is  itutod  bT  nmply 
tuTning  ft  leW'  A  llnk^huD,  bettoil  to  a  vfam  oa  tbe 
*Brut«^M]!i(sl)wiw*«.  la  Its  mnki^-np  tbei^rnnge 
la  HUBetlunsuke  a  tarierele,  bBTin;  oDlj  three  wbf.-eld,  pud 
it  li  guldeou  pndMljr  tho  uune  mr.  It  is  e&n;  to  is- 
CHBM  or  JiTniiitA  the  ipwl,  uid  Ibe  carriaK^  can  be 
Muppel  In  «  moDumt  lie  untem  am  be  ■ppUol  Id  nnr" 
or  urge  TshioJee-      The  met  ii   compftratiTely  low." 

ITJ1IO.)-To  Kr.  F.  O.  AUmo.-U  the  raistuieo  of 
«,  RcondHT  coll  eqiul  100  ohnii,  wbat  ibontd  the  res  ' 
fence beoribatirareaeiversailii  iBell)  t    Mignete  tin. 
i:_     T,  .1. 1,  ^^J  flodiOB  conect  proportion 


Le  doicrlptl  „     -    -  .... 

Jlaucbeoter  Exhibition.  Ifl  ie  n  Teitica]  compotuid  CDginp 
by  BrmrMt,  lindlej,  and  Co.,  BJford.  The  high- 
IKmenre  crtinder  la  Si  diam.,  loir-prcemre,  Sin.  diasL, 
with  lOln.  ■tmbe.  It  &  run  at  110  ren.  wHh  a  pragorc 
of  Klb.,  ud  iriU  dneloti  KH.P.,  aod,  aoeording  to  the 

Acserlption,  it  la  mppoaod  to  run  irttii — ->— > 

mnilta.    I  ihould  t«l  oblin  " 


niglTe  n 


loblin  fl 
tbefiiUai 


gvisE  to  make  one    for  mrself :  —What  thlclcoen   i 

ejlliSetB  Imclal),  which  ■ -■■ —  "--  -"- -  ■-'-' 

PreaHore  at  top,  diome' — 
diameter  of  connectinj 
Al«  can  I  iiBVe  the 
-      ■  ■■  ■ 


— n  balanct  weikht*.    The  deanriptioa 

sok-iilian  ia  of  Hied  with  (lotted  cranb, 

a  poliahfld  caat-Jron  balance  irti^ta  attached  by 
moDRht-Inm bandB.    AlaoilBDfflriTheeliwblcb  hi-' — 
and  about  the  Boat  in  fad  for  runninffAama  with  full 
~A.  Haaus,  Hiih-itieet,  near  Aabtir  de  la  ZoDch. 
[73119.]— Oontenta  of  Oyllndera.— Requir^aneaur 

F  of  cylinder  and 


method  at  det<Ti 


[73113.1 -BlBOtrlc  Ignition. -'Would  any  of  lonr 
leadera  Uodly  giie  n  sketch  of  an  [>lectric  ignition 
for  petroleum  engine  from  a  dynamo  or   battcrj'l— P- 

173114.1— Hand  Dynamo.— Am  abont  lo   uinl"  » 
hand  dynamo  for  expsimenlal  work,  and  I  want  it 
the  hi^hvt  eP-* ro~ia  ••-   nj. 


.  velgbt  of  wlr«  formagntta  aadaimatm*,  togetlHT 

■ ■-   ■ "  "-  -uu^table.    Would 

lie  Bid»^iMM  were 
themagoetaT    la  it  best  to  drive  with  band 


ifl  of  magnetfl,  would  be  aon^table. 


liapfl  of  magn — , ^ 

ly  drawback  to  the  machine  If  the  pid»^iMM 

aaauarinff  InBtrnmeTit--   -. 

telectricsl 
^^^^^^^-  SH  I  Bad  s  iTTfdt  4littifultv  in  d  ' 
liicomi. 


[78115.1— IiaoauBringlnBtnunent.— Would  aome 
one  kindly  giyo  a  hint  or  two  on  Ucincrlng  electricsl  in- 
•trumenU,  aa  I  find  a  great  difficulty  in  didng  them  I— 

,  _orewa  for  Inatnunents.— Would  Mr, 
Allaop  kindly  uy  what  nort  of  screw  thread  is  lued  in  elec- 
brlcal  mHtrumcnt  nork.  as  I  find  I  cannot  get  the  right  xcnt 
of  plate  to  cut  them  T-BcHin. 

[73n7.]-PiinollillB,— Will  any  ofoura"  gfw  site 
of  oommon  punchmg  bear  to  punch  Jin.  hole  la  }  plate  lo 
be  made  of  out  iront  What  diameter  and  pilch  of  screw! 
C.  T.  O. 

-Blaokenii 

— *-'  ' '-nia,  wnicn  are  m 

th  tiBDrea  of  aU? 
1  uie  amo  baa  besi  trentea  m  aome  way  J^o 

aeuly  blaijk  mttaoa,  in  bsmubdcc  not 
rk  alabe.    Aa  thia  bladk  aornoe  baa  been 

a  obliged  l/anj  reader  can  mfona  me  how  T  may 

um  the  briRfat  metallic  lorfitM  where  thus  rubbed 

ialo  a  block.- C.  L- 


(73118.1— An  bUhk.— Hare  incandeeccnt  lamp*  erec 
been  tried  lor  Oshing  m  ftecb  water  Ilake)  for  pike,  trout, 
01  perch  7    It  is  knawu  they  are  attiaolcd  Oj  artiflcial 


aubject  wi 
_  Ijgisa]— Bookbinding. jOn    roadinB_t 
.............  .^^,^^^1^ 


e.auti^.is™ 


hould 


beribiittberemainiDE 
ith  decorating  eilgca-- 

igedtorio- 


o  holla  lin. 


aaed  in  London  aad  IjrerpooL,  and  m  the  but  poraltfi 

ot  gaa  formed  froni  jiny  quantity  or  weight  of  thi  ' ' 
paraffin  otl,   "iicb  sH  sold  m  retail  sbupa  about  U 
gallon  1—H.  BaiDi.Ba. 

17812.1,]- Banjo,— I  nm   thinking  of  taking  n; 
banjo,  and  Bbuuln  be  greallj  obliBwT  if  some  one  i 
tell  me  which  la  the  bn-t  kind  of  inetramaic  fororduiuj 
amatBut work,  and  wbyl-Hiw.  fix,  or  seven  atrings,  peg 

a  eix-'tnnurd  wu  the  bcHt,  hut  am  tuld  everybudy 
flre-atriiiger  now.- Bikji. 

S31 21.!— Traction  Powar.—Will  any  kf"^ 
_i  mb  out  of  a  dklfluulty!  1.  I  understand  th* 
tion  puwfr  of  a  lucumotLre  ia  eijuol  to  for  every  pound 
premre  lo  inch  (duunder  ol  cyUndp,) '  *>r  stroke, 
a vided  by  diameter  of  drinqg  wheel, ,»  v''  ujdies.  The 
anawer  bemg  ponndt,  I  want  to  knaiy  l°^  to  God  the 


ion  power  of  ■  componnd.  2.  Id  n  rom|» 
Id  the  diameter  of  the  cylinders  be  to  make 
T  to  an  l^ia.  diameter  high-prcwure,  t 
tUBin..  and  diameter  of  wheel  Sit.  in  ew 


,-lQ.  I  flndbyaUcui 
(lb.  38  ^nge  lo  ail 
1,  each  aheet  cut  in 


tVo  danafCer 


Would  you  kindly  By  will  thia  propoitian  work,  and  wui 
I  require  to  *"""^***  each  layer  of  primair  and  eecondary 
and  how  T  WUI  I  trquire  ta  inanlate  between  iHlmaiy 
and  secondary,  and  with  iriuti  Will  toolwiap  well 
gummed  data  Inaulata  coDdsias',  or  please aay  what  will  I 

I7S1M.]— To  Mr.  Bottone.—A  'few  i  month,  am  T 

mode  HD  aome  cells  m  f nllowi :  -  Olaaa  jar  , 

pot,  braicen  carbon  and  plate  packed  all  round  between 
)ar  and  pot ;  aoluHon  3oi.  of  bichromate  of  potaah 

1}  phit  of  Bolutiia.    Parous  p^  filled  'with 

and  an  amalgamated  liiu  cylinder.    Now,  tVc 

makillg  Dp  IfOnnd  porooa  pot  bolt-empty,  an 

four  day*  quit*  ttt^ty,  go  I  cleaned  ervir  cell  and  pat 

them  nwayjliofng  too  biiay  juat  then  to  bothei — '"-  "- — 

Laat  week  I  made  them  np  again  with  the 

Call  yon  tell  me  what  haa  beeomr  of  the  water 

have  gone  hito  the  outer  cell,  because  the  f 

right  for  poroalty.     I  ttied  them  with  wsKr  and^thn 
BWCHted  in  less  thsn  Sftem  minntei.    The  cells  a.—  '-  ' 
very  ooot  cellar.    Please  teU  me  how  to  keep  the 
from  diaappeariog. — VAvmnED. 

[73127.]— Quadrant  Slsotromater.— Am  oi 
to  couHtruct  a  simple  and  cQlclent  qv"' — "     '    " 
aujtable  for  ordinary  sCndent'n  work, 
.hankful  for  o  few  hints  from  sot 
^enda  aa  lo  alie  of  parte,  ftc.    I  ban 

[7313S.]— Oement  for  Iron  and  aiaaa. 


^ai.'H.I— Oompreaaing  Alr.—Will  any  kM  imdif 
■^  the  slie   of  a  sli-gi>Uoa  barrel,  «hai  aoOTMrf 


itapji^nlt 


iw,  tro  dan . 


id  should  be  very 


CoTiId  any  kind  reader 


0  glssd,  and  not  be  uITce^ 

Jl  Windmill,— WQl  ■ 
other  subscriber  [vba  knf 
est  method  of 


irijicope. 


>the.  Bt 


.     .  luMff  radiating 

place  of  the  ordioary  four  sweeps.    How  is  the 

Limed  to  feather  the  fans  accurding  to  ~'"  '  " 

what  ia_  the  oBtimated  horse-power  ol 
luld  a  0ft.  diameter  be  large 

M.."  and  if  no,  where  could  1 


[73130.]— Steam  Laanoh,— Can  any  ptaotical 
advise  me  aa  (o  the  moat  elficJent  preparatiun  fa 
'     tom  (outaide)  of  mr  atcun  launch  f   The  hull 

>dona,  and  liuo  tflnder  plank  ur  two  on  the  wate. 

y.  These  1  do  notvrish  to  beatlheexpenoe  of  flacking 
—  and  replacing.  Kyhitentkma  wetetoloy  ilnoplatea 
oyer  these  paita,  Bitendlng  one  the  tender  plaoes  on  to 
aodnd  wood,  and  om  at  a  mea  to  know  whot  woidd  be  the 
St  thing  to  put  under  these  plates.  She  has  not  htd 
•r  bottom  repalrnl  for  two  yean,  and  then  it  was  Ac 
ith  eiOfkhobn  tar,  nnd,  I  moj- add,  r-' 

except  1^  flood  in  the  river  T— D,  L.  A. 

SwitOll-board.— Would  any  of  oui  kind 


ilch-boiud.    I  have  got  a  pie 
lylin.,  alaoapaicof  MamiH>i 


board,  and  also  cohvoiieni 


^S 


preferrM 


I  have  all  to 
Coiist«.tBii 


and  although 


[73IS3.]  -  Zonal  Sailwaya-— Will  some  one  Undly 
vy  what  book  gives  full  partioulam  of  the  Hungarian  Zone 
syatem  on  their  roilways  can  be  found,  or  perhaps  some 
reader  would  rive  them  for  the  information  uf  Ihe  general 
'aders  oltiie  Uaouiaio  I— Zoii, 

n3l39.]-atar  DlagonaL—Wlll  aome  one  kindly 
LVe  sketch  with  description  of  a  atar  diagonal  suitable 
iroRbi.  telescope,  or  tutehowoneiaconatmotedl  Al*o 
give  aiiH  of  prism  for  a  sua  diagonal  for  aome  siae  tel^ 

. .k .:_! M  V.  Terruaeful 

weUaaob- 

igh  in  the  last  ao  vote,  of 

rernl  sket^es  of  von  diagonals, 
bcreareoadlmflisHina.and  I  do  not  think  a  single  par- 
icnlai.  of  a  star  diaggiuil.— Tsi.. 
(7313*.]  -To  Mr-  Bottono.— Will  yon  khidly  explain 
hn  following  to  me :— I  hove  just  fitted  up  an  inatallation 
fbeUshi  s  house,  and  when  I  cams  to  test  with  my 
vlvaJtomcter,  there  woa  no  abort-circuit ;  but  when  I  db^ 
onnectad  the  wlna  o9  the  galvanometer  and  placed  them 
n  my  tongue,  I  felt  a  B^oog  taste.  1  th«i  went  and 
eated  each  loom  Hpuately,  but  atlll  could  not  9ad  bod 
ilaco.  All  the  wires  are  about  half  an  indi  apart.  The 
Mttery  hoa  been  conneoted  up  for  a  week,  and  the  bells 
re  rilging  all  right,  and  the  sines  are  quite  shining  yeC 
:he  battery  is  under  the  Sags  in  a  damp  cellar.    Again 

fas  still  there  when  I  had  only  one  wire  on  my  tongue 
that  from  Ihe  carbon,  the  other  end  being  connected  with 
be  indicnlorl.  t  would  like  you  to  eiamine  my 
alrsnometer  to  see  if  it  can  bo  relied  upou.  1  gave 
ta.  ed.  forlL- F«BPI.anD. 
[7313S.1— Oaa  Oenerator,— Will  any  of  " 

eneraler  Jor  Ugbt  oils],  to  be  worked  by 
cUowst  I  buve  one  ol  Mr.  Flntchcr'!' hot-r 
ndbclh 


m"^  t"l 


small  gas 
rgBAbliuvt^ 


ibject  will  greatly  oblige.— PaBvo. 


— — lU  portable  mEneral>4il  cooking  store,  "'^lilf 

for  making  teu  in  a  nulway  carriage,  ar  boiling  tgp  at 
cooking  a  chop  hi  o  bedroom  or  cabin  of  aeauoa.  Bit 
for  constant  naa  when  travelling,  tlahias,  Ao.  Bite  B^ 
not  exceed  l|hi.  wide  by  sin.  higii,  bd  aa  tapaAnlt 
DthsthinniabaTdllog  londi^^-*--*  '^-  ^ — — ' 
be  adjostabla  His  stors  must 
all  amell  and  imoki,  and  hara 
■eiaw  eu  nar  bomK,  so  thai 

packed  for  naTdUng,  men  it  .__ 

about  or  turned  upside  down.    Iharebeainl , 

a  spirit  stove,  bat  In  irat-of-tha-war  eonnttr  MiB  ti 
England  and  abroad  I  Had  It  freanentb  Impiwihb  tabor 
mcEhylated  spirit.    Wneal  oQ  oan  ba  oMaload  enr 


r73i38.]— Bfbotof  aiyoerino  on  IKataL- WW 

effect  has  giycoine  on  ordinary  lead  piping,  and  m 
vukaaiaed  indiarubber  when  in  oontactfor  rasAy  oMNhBl 
Also  has  alcohol  any  effect  upon  Tulcaniaed  isdianUc 


wire    will  do  iir 


[73130.]— Canoe. — Could  anyone  inform  tneastatta 

cothod  of  Qxing.  mode  of  working,  and  poafEiaa  of  a 
entie-baatd  in  a  Hft.  cosoc  I— 0.  A,  W. 
[73im]-Wiro»  fbr  Meohaniofcl 
;nn  any  of   •■oura"    say  if  bronr-    ■ 
□ecbanicst  telephones,   instead  of 

very  IS  months  or  2  j^mn  at  moft,  a*  it  i 
ea.  The  salt  air  and  Bulphur  from  the  cl 
_ — 3.  .,..  __  ^i._,  ?-  beoomea  too  ttdn 
nnation  oq  the  aubji 
1  ColL-Whatird* 
ild  I  need  on  the  ■■ 
and  how  much  wire  on  th"  primary  to  giTeaipatkoffla.1 

173143.  ]-Dlunonda.— Can  Ur.  T.  FrcatOD  Baltahf 

(uboutj'in  Mr.  Hanoay's  cubes,  when  redocmg  panCa 
and  lithium  by  which  be  obtained  the  diamoad  duic  I  I 

have  see-  "-    " — ■-  -■>-— ' '    ■-— '-^* 

should  n 

am.  deep  bum  coal !— Lireo, 
[731(4.] -Bteongth  of  Cylinder.— I  wi 

riveted  together,  and  to  be  tinned  inside,  llin.  ^. , , 

2tia.  high.  What  is  the  least  thlckneea  of  eomK  (V 
the  Birmingham  wire  gauge]  can  T  uae  to  afeand  lOtt 
per  square  inch  pressure  of  caibonic-acld  gaa,  and  wht 

[731U.]— Fhonogiaph,— Cnn  nay  one  intoa  as 
how  to  constnict  the  ribiating  needle  for  the  dia[Aia 
on  phonograph,  with  roughsketahif  possiblaT  Alaops 
ingredienta  oompoaing  the  wax  for  the  phonagiwn  i 
proportions  of  each,    I  shall  be  glad  to  adnrtae 

[73U3,]-To  Mr.  Bottono.— Ihaieai 

, 1,,,.  ...,,:„., which  I  wish 

ind  also  as 

Idle-power  I     _. 

^,...  *  *-^, ,-,,.-™  _  require  lo  Hght  it,  — 

how  long  will  the  bght  lost!    3.  What  land  of  baBn  ■ 
would  you  recommend  t    It  must  be  primary,  chtsp.  at  | 
oumpatativcly  constant.    What  is  your   opinion  olds 
Lechuichi'  I-   " 

[73147,1- Oporatlng  on  Stooks  and  Sbam-- 
Willwmeone  loudly  eapliin       -    - 


bof  aharoUialUi 


gone  back  fi^  polnta,— 
[73l4S.]—SQlf- acting  Foantain.— TU  H.  K^H 

an  admirable  one.    1  ^ould  like  further  paj 

ceming  the  Indiarabber  bellowt-how  they 

whether  aaythlog  suitable  can  be  boariit  to  aai 
purpne,  and  what  plan  ia  adopted  to  aeep  tb*  ] 
ut  water  from  balgiiig  Uie  aldBs '-  — -"---'^ — 

work  tisht  against  the  sides.    IL . 

would  do  verv  well  for  the  spiral  wing.  If  I  M 
allowed  to  moke  a  anggestiait,  tt  Is,  that  In  tbe  aMi 
table  foimtsin  without  tha  aqnaiium,  thebellaini' 

"  ■  downwalda  and  ol"  ~'  ' " 

V  be  led  Inaida  tha 
d  be  plBced  on  the  under 
iwa^,  and  thra  the  wnt^  ^  _  ,._ 
ould  be  always  at  the  s^me  level.— 7.  %' 
[73149.]— Organ  ftaery.— Are  "se*]ui 
on  of  thew  atops  will  greatly  oblige.— 0«in 
[J31M.1— Diaeonnt.— Will  some  oiw^kinJIy 


and  open  dc 


U) 


of  the  following  'proceaa ! 


=  9s.  Sd.  aonnr. 


t  iss  method  much  used.— O. 
[73161.]— Bun  sen  Battery.— How  lotu  w 
?iiuLln  In  working  order  If  porous  pot  Is  partially  F 
nd  the  oell  la  only  used  for  tae  bonrdajly  T— No  , 

£nBs.l— UUmnode  Aocumnlatora.— Wffl*;     • 
lose  their  charge  by  atanding  nnuaed.  asd  V*      .' 
Bort  B  timel-NovicE.  "^ 

[T3163.1— Pola    Finding.— To    Vr.    Boito^ 


ZNGLISH  HKOHAinO  AND  WOBLD  01  BOIBNOI. 


Atro.  Teleacopa.— 


tmking 


at  thiji  T    1  am  uung  &  lia. 

s  lufflcientl    If  not,  whal  _,_, 

I Mts a dinplinigm  sboatsiii.  Sioiao.g.— 

lindellft  KoboBta.— I  hive  been  iwom- 
7  the  Bolid  ind  liqaid  e»l™ct  ol  ariodelim 

«uini»».— Gin  nnr  raidar  tell  roc  how  to 

1  or  iBnnc-nted  milk  t-0.  R. 

ur»t  Bolter — Can  any  chemicnj  bo  pnl  in 

1  prevent  itsTreaing  when  not  in  nsB  Mul 
liim!    OriK)uiwthe_chemi«l  muat  notbe 

■olatlne.— I  notice  under  lepllei  [o  queriei 
he  follDwing',  nifemDE  to  tnnKTMUcnt  un- 
.teiul  by  B.  Butloae^Tix,,  ''  OoUtiaB  con- 
of  bichromate  of  pat&Ah  becomes  toiub  and 
otflp."  I  have  Been  thin  ataled  Beveraf  Umea, 
1  have  tried  ovet  and  oircr  again,  cannot 
Tbatever.  Any  further  tnfonnation  on  the 
i  be  gral<^ully  rpceived.— 1^.  A.  Riistow. 
tas  -  Bngrlne.— Wtll  any  rcador  dwcribe 


J    F  laci    KooUiide,  \^wl  Lpu  BegiM 


Id  ptar  and  mate  Id  two  mon*. 


TICZB  TO  COBRESPOKDENTS. 
ilatioap(nlWabj'WIiiloBiiight())— ol 
Clark  (1)  (a  B  F  at  K  R  a  would  m^ 
.  Komri'  (»),  T,  H.  BilliB«on  1*1,  W.  ( 
iik(2].BianB(2).C,P.P,  (»If.-W.IJ.  L» 
(S),  Ft,  Fernando  (Mnwiii  Mlution).  W.  L. 
Lieat--Col.  Bvan  (second  oolutinn)  ^  to  lar  ' 
lington.  W.  Jay,  F.  W.  fj.  Limbsrt.  Ijtuc 
nule  Knight  (neat  and  clevet),  Link. 

UOI-— Look  again  at  ISM.    It  cannot  be  dot 


it  be  done  by  H-U '. 


10E8   70B    ASTESIISnrO. 


AVSWEZS  TO   COSKESFOHPMirg. 

'/  iL  BmiLUB  HaoHuio!  331,  BlrZu^  W.  0. 


for  illtubationi  on 


■pace  dflTotad  to  lettart,  qooriBS,  and  nplica  la 

th*  gtatnl  sool,  and  It  1*  aot  fair  to  mcapr  It  viUi  qnet- 

" '' indioatfld  abornt  vhieh  aia  onlj  of  indi- 


riM  to  whk _.___ 

ilor.  1.  If  0  tbttg*  it  mads  far  tamtOag  lattcn,  qnolea, 
r  niilliB.  4.  Lsttan  or  qiwriai  takSuM  in  uddia—  of 
uumfutniaB  ut  wnsnondanti,  or  whan  tonia  or  othai 

rtldai  laii  ba  i Iiaiil.  or  npUM  ffiyiag  aoob  lalacn^ 

— St  b*  Inaeitsd  (uoapt  aa  advaitiacofnta,    B.  Ho 

-^-'--  '--  -' — ■-' — '  yt  ideatiilQ  informatJoa 

lei  eovei  to  the  Bdifor,  are  not  (oTwaided, 
■  of  oorcespoBdant*  a»  not  liten  to  in- 

1.4.  n> 

It'lcaot  fair  to  Dompr  It  villi 

«t«d  aboTUt  vhieh  aiaanljo/^ 

tUiuI  iDtowt,  and  which,  U  not  adrsitlaanuiila  la  the 

ielna,  liad  to  npllai  which  an.     Tha  "8ii ° 

j~.i_-._..  .-_ ■— -p meaoa of  obtsiniog m 

Toadan  will  avail  thsii 

J.  M.K.-LsthB  Driv 

Norauto  Macioan.— I 

Lukia  —  Piedmont.  — Snowball. - 
F  A  IL-Tlioniai  Shonfold.-      " 
Actiononucal  Bodoly. 
E    Itiis  WiLEF.i.    (No  rooni 
DOW     BecidcH,  the  cubject  w 
so  (ai  bask  ai  Vol.  XXm 
volume  there  are  no  fewer  t 

\ol  ^mvIL  That  vXme  contatni  (our  letlan'on 
the  lubjeot.  givins  iM  the  niles.  A  letter  on  p«se  60, 
numbec  foe  Slareh  13.  1838,  containi  Uie  pith  uf  the 
whole  matter.  1.  All  about  the  ginger-beer  plant  hxn 
been  ^ven  several  timet-  It  ii  generally  Uyoodenna 
cacoharomycefl ;  but  Hevcral  other  forma  of  low  fungi 

■acoharine  matter.    See  number  for  Oct.  7,  ]i?r,  and 

Ke  ladica  of  bsek  volume! ;  for  illustrated  deacrip- 
in,  Bee  Orove'B  "  RynopBia  uf  the  Bacteria  and  Yeoat 
Fucgi,"  Chatlo  and  Wmdui.]— ■'.  T.  THBisn.    (If  jrou 


W 


J,  8^t,  as,  iHsn,  i' 


lurelv  b 


lithanoda  la  di 
K<bly-bunied  placer  of  Paria 


procure  aom 


a" 


uBii  Ki 'dill,  (bo  you  mean  tablea 
rt  of  >ore«-tultmg !  If  jon  called  oo  Bilr. 
it  JaclHoo-Btceet,  Hulme.  Uaneheater,  ha 


uu,  -Mr-..,  puwuicu  uj  Xf.  nnu  F.  X.  8pon.  1^  citraud. 
W.1J.J-D.  W.  FiaviB.  (B-VBTM  it,  and  MS  low  it 
acta  thcD  '.  put  the  bulb  in  a  mixture  of  mow  and  lalt, 
or  in  ice  jnatehaBging  to  water.  Ittbat  doaa  Dot  Bend 
the  mereunr  b^w  H  dag.  thns  la  ceitiiinlr  KmethiDg 
wrong,  and  yon  had  better  tajco  the  Inetniment  to  r 
maker.)— HunairaB.  (Parhapi  the  tabea  were  no 
prowrly  ann^lad  i  but  of  what  use  wUl  bo  abort  a  tab 
be!  Pour  the  nsniDT  la  thionch  a  Uttla  paper  f  nnne 
ao  tJifft  air  oia  eecape,  and  ihue  down  oceaaianaUT 


The  glaH  ■hnnld  be , ,       

(Simply  treated  mnoh  in  the  aame  way  ■■  pazched  peai 
......  ...       ,.  . leatea nntil tbey  bnrrt 


76  produced,  til 


■nJiu  beiog  heated 
-    "' (Fo- 


. .    - .  iwning   gnn- 
-_.l,ieW;  M^ao.  M. 
ir;-  full  direotiuna  from  two 
le  had  for  flvc  halfpenny 
atampe,  direct  from  thia  office.)— Qduio.    (There  — 

several  methoda  of  procuring  the  deelred  aiufaoe  o 

blmckboanl.  Any  iblned  vamiah  mixed  with  a  littla 
Hno  urit,  Bueb  (u  powdand  ooka,  pamlog,  or  fins  emsy 
will  do.  Ferhape  the  beet  way  la  tn  atain  the  board 
black  tint,  then  DOat  with  oopal  vamlih,  ■  '  ' 
very  Hne  emm  or  flnely-eifted  ooke  duet. 


0,  and  apply  111 


Duld  be  BO  rubbed 


>  boriK  la  Blind  Uut  u  mnlarid  ii 


lioatioBB  meotlbncd.    The  Jfom^'j  .      .  .  _, 

by  the  Society  (apply  In  the  asaiataDt  lecntUTl;  the 
s:,hrtal  Jf««i.jfr,  by  W.  W.  Payne,  NortUleld, 
Minnewta;  the  Aiiraniimic>ilJ«:.ra<il,  bj  B. A.  Gould, 
Cambridge,  Haaa. ;  the  dai,  >'rif&.  is  m  Germazi.  ^' 
Dr.  Kru'^^iT.  Kiel.  A*  a  ntb^,  aintle  numben  ami 
be  bought.  J —4.^   Arm. Mica.     (Xiobil«'H   work 

Btackpua];  bntjpoaeibly  Ur.  Calvert.  Orest  Jackao 
atreet,  HuUne,  Mancheater,  ean  supply  it.)— Boasii 
(The  qneatiou  baa  been  frequently  auBwered-eee  i 
-"---  --  any  tentbookof  electneityor  physica-     Zi 

Tincgv,  wUl  yield 

._„ „ t  and  ele«n  with 

Not  if  fou  mean  the  actual  detalle  of 
saa,  FolkaatoDS.  [Ton 
■foii— ■  "  -"' ' 


.led  wlUi  aalt-waler  or'  with 
3.  Take  the  engraviogi 
.  Not  if  you  meal 
■A>  OLDSuaBoaiBL. . 
It  i«l  tin-foil,  not  lead-loll, 


amalsam-     Ten  parU  of  n 
liquid,  bnt  these  metals  i 
the  aid  of  heat.|-Nov 


'B^eoym  ot  Xr.  T.  J.  BitBOii.- Writing  froo 
iliia^  ilan  1  csmianiHd  la  nu  lu'ur  KIntnnHblr  nM.  H  unar- 
IbeWw  nOarli  ns  lbs  piilisl  pWumv  H  to  ahli  In  Inlifl  u  »a 
-ITbbs  rMnpcraliTV  preiiHllH.     Tb>C  rlcrvsl  M1^  arsabsei^ 

rr  huitb  ud  snftltr  vlulirElj  nTnlDd  Ibaa  I  hsTt  aiHtlnGed  far 


TEBKs  OF  svBscsrnriev. 


Uuaa  auilUfs  Tut  aaasB,  B«t  Irss.  TBs  iiilii  «<ll  ts  fcrnatdei 
Kt  br  aiillftn  Um  piibUr£^  oBa  la  Lsadsa.  AH  latanip- 
11  irdl  HBBsacs  vUb  tha  BubiT  Inl  iHiM  sfMt  lbs  rsettrtsC 

iXir..  lllT,  llLV,  iIt<,  lliTIC  ILTIIl.,  ■'liu.' 
,.,udL[.,b0Bad  laEili>ib,1i.nib.    FaU  fns, Ti.  B^ 


VOnCK   TO   safiSCRIBBBS. 


Hollowky'B  OlatmeDt  and  FllU  we  oma^ 


Bnptuis  and  Tmaa  Torture  In  Terrlbla.~ 


OUB,   EXCHANGE    COLVKN. 

Vht  chargi  for  Srchangi  Natica  ii  3*  for  ihtgnt 
21  wordi,  and  'id,  for  ever;/  luececding  8  vordi. 

TlIlaKB    CMl,   la   handB,    light^  rnnnin|.^_>oun4. 

Qua  Enffine,  half-man-power.  Exchange,  Hnbanl' 
"AUen'a  Commercial  Organie  Aiialfaia"  wanted, 
Printtnff  Pieu,  printa  Bio.  by  IBin.,  cost  £1S.    Bx- 

■«.il(<  kr«[b?»dlD||  Cdi  m  oltici.-B.GiluiLi,  D.liiud«,PaUa(, 

Eichasge  VoL  XL  "  Boy'a  Own  Papsr^'  strongly 
Dulolmer  and  atand,  large  sine,  in  good  oonditlaD. 
Bllrer  Curb  Albert  and  Loeliet.  hall-marked:  also 
GlBtOTOle,  ball-beartnga.  Wanted  to  oiohanp  for 
pohvnnaidiarOalvanla  Battorr.  tW  oella,  ba^lai^ 

Wanted, ; 

HodelForoa  Pamp,  Sn.  ram,  l^in.  stroke.  10*.. 
Wanted,  ■  good  fnlMoied  Dildmir  in  exchange  for 
PretwtW.  in w^  hwnrmly  cost^Ta.^Od^  ;  g«*JJ 
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Mahogany  Photograpbic  Camera,  with  J-plate  Ions, 

dry  pUti'B,  cliemicftls,  in  exchange  for  Buttle  Biohrom^w  fell  m  f;oo*l 
condition. — A.  Moodt,  Qaeen-strret,  Louth. 

Wanted,  1  or  2  inn%ll  Arc  Lamps  and  Switches  for  50- 

volt  circuit,  ■ecomi-hand  7- IK  caMe,  U'XHi  eravitr  voltmetrr.  ammetrr, 
•nwd  indicator,  and  311  I*,  vertical  boiler  with  fittinrf*.  iixtliiine'e.— 
v.  BivouiM,  Charlbnrjr,  Oifordaliire. 

Wanted,  good  Foot  Lathe.  Exchange  white  Cockatoo 

andCage,  Talue&Sa.— A.  £.  Siv,  Bloxh^m,  Midland  House,  Midway- 
•treet,  Leicester. 

Bzchange  Maflrlo  Lantern.  3in,  double  condensers, 

eiffht  comic  hlippinff  slidea.  alide  holder,  for  50  or  «lH:.p.  Dynamo 
Caatings.— W.  Holt,H,  Earl-atttet,  Skerton,  Lancaater. 

Printing  Press    and    Type,    ralue  aOa.     Want 

Melodcon  or  o%ra.— Time  Table  Ofllce,  Darentry. 

Magneto  Eleotrio  Kaohine,  size  6  by  Sin.    Will 

exchange  for  uaeful  tooU  value  10a.  6d.— L.  P.  Brovoh,  Chilcote, 
Ijtnerdale-road,  Kew,  W. 

1H.P.  Beam  Engrlne,  fitted  with  governors,  throttle 

and  slide-Tmlve,  Sec.,  on  iron  bedplate.  Exchange  Sioger'a  ^ewtng 
Machine  or  Printing  Preaa.— JoHw  Pxdlxt,  h,  Stuurt-sircet,  Luton, 
Beds. 

Clarionet,  18  keys,   2  rings,   splendid   instrument, 

▼alne  £3  3a.  Exchange  Uetectire  ramfra.  Musical  Box,  or  otTcra.— 
H.  MAaaH^LL,  36,  Buckingham-road,  btratford. 

Lathe  Gastingrs  wanted   in  exchange  for  l-horse  hori- 

xontal  engine,  new.  Particulars,  atampcd  and  addrens^d  enrelope.— 
Thomas  Ctuaa,  Rutland-terrace,  Barlow,  near  I'hcstei field. 

"Household    Physician."     by    J.    McGregor 

Robertann,  four  voU.  cloth,  unsoilrd,  coat  3Cs.  Exchange  Luverne"* 
Detective  Lens,  or  Photo  offers  —Below. 

Bodger'a  treadle  Fretsaw  Machine.    Exchange 

Walking-stick  Tripod,  or  Photo  Lantern  Slides.— Davis,  Ju,  CuUege- 
road,  Cork. 

Ijantem  Slides.— Temperance  and  other  sets.  I jfe 

Models,  Comics,  Views,  Ac,  for  other  good  seU  (temperance  preferred.; 
— W.  S.  Prick,  Wellington,  Somerset. 

Four-wick  Lamp,    l^in.   wicks,   and  Lantern  Slides 

offered  in  exohange  tor  similar  Ixmp,  witii  iia.  wicks.— W.  S.  l'aiL£, 
Wellington,  Somerset. 

Beautiful  model  brass  Boiler,  7  by  2|,  complete,  with 

safety-valve,  water-tap,  steam- tap,  and  uaion  ;  offers.— t.  Rich  a  ni>H, 
3,  Larkbeare-road,  Exeter,  Devon. 

Splendid  Engrine,  Polished  Brass  Cylinder,  I  bore, 

rerersing  gear  parallell  guides,  ftr. ;  no  boiler.  Photo  'id. ;  e^cliAuge 
3|in.  centre  backgear  I^the  Castings.— Can >o»,  Chelmsford. 

12in.  Electric  Bell  (Hiurch  Shap^),  Double  Action, 

by  celebrated  electricians,  weight  lAlb  ,  cost  £1  I'ls.  'iin.  ditto,  aa 
above,  weight  b\b  ,  cost  £1  Kis.  Both  hells  as  new.  perfect  wuiking 
order.    Offers  for  each.— E.  S.  Morllt,  Victoria- road,  Di*s. 

For  exchange,  120e.p.  Jones's  Dsrnamo,  Bicycle  Home 

Trainer.  Pull  particulara,  stamp.— Johm  Uaywaru,  U^  KedcliUe- 
hill,  Bristol. 

Brass  Model  Engine,  §  bore,  lin.  stroke,  good  con- 
dition. Offers.- Mr.  C.  CttoPL«T,  10,  Bridge-street,  New  Somirby, 
Grantham. 

Twdve  parts  "  Amateur  Work,"  Vol.  of  "  Enffi- 

neering,"  26  sixpenny  parU  Dr.  Lardners  "Mechanics,"  "  Faraday 
on  the  Forces  of  Nature,"  "  Fleming  Jenkins'  Electricity."  ExcliAnge 
for  small  air  condensing  pump  or  other  scientific  books. — G.  LAaMXu, 
Darenth,  Dartiord. 

What  offers  for  good  second-hand  Post-Office  double- 
current  ELEcTaic  Key  ?— K.,  53,  Duiham-road,  Manor  Park,  Essex. 

Microscopic— Monocular  Microscope,  3  objectives, 

diaphragirs  Ace;  also  Box  of  6doi.  h<-.t  .Mirroncopic  tJl'i»*cts.  Ex- 
change umall  Electric  Goods  or  otTers.— White,  17,  ^ork-street, 
Nottingham. 

**Hutton's  Templeton,"  Maxtou*M  "Engineer- 
ing Drawing,"  Uvttune's  "Dynamo,"  Lych woods  " Mi-cliiinii-al 
Dictionary,"  Maxwell's  "Hea*,"  all  nearly  new.  Wliat  olfrrsr- 
YocNu,  ThompsonV-lane,  Cambridge. 

Qas-Engine  Castings  wanted,  }  or  III.P.,  in  exchange 

for  6J  Lathe  HKiD)»,  complete. — Aliuku,  ViO,  Lordship-iane. 

Dynamo  (small)  wanted,  also  lamp.    Exchange  Over- 

MEAU  Motion,  small  Weston's  Blocks.— At laxu,  Viti,  Lordship-lone, 
Dulwich. 

Wanted,   fairly  good  Model  Locomotive,   if  possible 

with  rails,  to  go  by  methylated  spirits.  Good  exchange  given.- P., 
Box  5,  Post  Diflce,  Stirling. 

New  Lantern,  4in.  condensers,  brass  front,  achro- 
matic front  leniies,  3-wick  Urrp.  Will  exchange  for  Jewellery.— 
Swicu,  36,  Drummond-road,  Bermondsey,  London. 

Model  Feed-Pump  and  Check- Valve,  new,  for 

locomotive  or  Ntatiooary  engine.  Exchange  or  cash,  7s.  6d. — 
Blanch laii,  W,  latlle  North-street,  Grove- ruad,  London,  N.  W. 

Fine  Horizontal    Engine,     }H.P.,    Manchester 

made,  nearly  new.  Want  VeriicAl  Engine  about  Sin.  bore.  &in. 
stroke ;  must  have  heavy  flywheel  and  governors.  No  rubbish. — 
Below. 

Will     exchange     above    and     splendid     Vertical 

Enoinx.  [U  p.,  partly  finished,  for  good  Engine.  Mutual  approval 
and  iteam  trial. — Below. 

Spleadidold  Violin,   high-claffi  instrument,  grand. 

pure  tone  in  good  playing  condition.  datM  •*  Albini  (Mathias;,  IS."**." 
Suit  high- class  performer.  Seen  and  examined  by  appointment  only. 
— Below. 

Exchange  for  good  American  Org«n,  bv  known  maker. 

Only  giving  up  for  no  time  to  practise.— .Mr.  W.  M^ari.^e,  Eavbj 
Villa,  East-road,  West  Ham,  E. 

Gas  Meters,  Olover's  dry.  10  and  3-Iight,  stamped, 

good  as  new.     Exchange  to  value  liM. — Address  below. 

Bagatelle    Table,  French,  5ft.    by  2ft.  »,   ivory 

balls,  2  cues,  peifi'ct.  Exchange  to  value  •.:5s.— PE!«NEaro.'(,  'M,  New 
Mor'h-rood,  Lurnlon. 


Wheel-cuttinjr  and  Divldinjg  to  12  inohaa  dia- 
meter, la  brass  only.— CLBao,  Belinda-street,  Honslet,  Leeds. 

Tumingr  Woods.— Ebony,    Box,    Lijnium  Vitw,  1 

Rosewood,  parcels  6s.  and  lOs.  each.    Good   value.- Hiaoaa  Baos.,  1 
Settle.  _  -  .  „  * 

Nicotine    Difficulty    Solved. —  All   u^ers  of 

"Roll   Call"    Pipes   say   so.     Splendid    briars.     Heoithful,    clean, 
luxurious. 

"  Boll  Call"  Pipes,  post  fr«»e  Is.  2d.  and  Is.  8d.— 

Diwsxar,  268,  Upper  Brook -street,  C.  on  M.,  Manchester. 

Brass  Name  Plate.  9in.  by  4|in.,  4s.  6d.    LisU  free. 

— GiLKBS,  Engraving  Works,  Reading. 

Machine  Enflrravinv  and  DiTiding:  on  brass, 

irory.  and  ebonite.    Style  and  prica  unsurpassed.— G ilk xa.  Engrav- 
ing Works,  Reading. 

Brass  Window  Plates,  engraved,  for  shop-f ronta, 

any  style  or  shape.— Gilkks,  Engraving  Works,  Reading. 

Zinc  Stencil  Plates  tor  sack,  box,  and   ticket 

marking.    AUlisU  free.— OiLsaa'  Engraving  Works,  Reading. 

Electric    Liffht.— Complete  Installations,  arc  or 

Incandescent.     Catalogue  three  stamps — J.   BouDiaLAXD  and  Co., 
Electrical  Engineera,  Halifax. 

SeU-centring  Lathe  Chuck,  takes  i  wire  to  2  drill, 

4a.  3d.  post  free.    Marvel  of  cheapness.— Below. 

Copper  Bit,  with  patent  locking  joint,  several  solder^ 

irons  in  one,  from  Sa. — Below. 

Economic  By-pass  Workshop  Oas  Tap  and 

BraNca,  save  iU  cost  in  one  week.  Is.  3d.  post  Free.- Below. 


,.— J.  Toxua,  QaaaVMi 


Spindles  for  grindstones,  emerv  wheels,  &c. ;  Screw  , 

flangfs,  anti- friction  rollers,  hand  and  treadle,  from  4s.  6d. — Below. 

Telephones,  guaranteed  clear  articulation  any  dis-  , 

tance.  free  from  infringement,  unaffeetcd  by  atmospheric  changes, 
from  12s.— Below.  ».,       ^    «      " 

Affflrlomerate  Blocks  and  Bands,  No.  2,  8s. 

doi.  Su.     Send   stamp  and  card  for  lUt,   bells,  indicators,  Ac- 
Bacuuan  and  Co.,  Charlbury. 

On  Hard  Soldering".- A  useful  work  issued  by 

Charles  E.  Rose,  Jeweller,  Bolton.    With  sample  af  solder,  la.  6d. 

On  Hard  Soldering.  — A  sample  of  easy  running 

bard  solder  inclosed,  with  practical  instrucUons.— Rosa,  Jeweller, 
Bolton.    Is.  6d. 

Write  for  King:,  Mendham,  and  Co.'s  (Bristol) 

new  iLLOSTaATiD  Cataloocb,  4|d.  Acknowledged  to  be  invaluable 
to  amateurs. 

"The  Wimshurst  Machine,"  by  W.  P.  Mend- 
ham,  gl\es  theory  of  action  and  many  experimente.  Post  f^ee,  I8d.— 
KiMo,  MxMDHAic,  and  Co. 

Tables  and  Memoranda  for  Electric  Engineers. 

In  pocket-book  form,  containing  useful  fprmul*.  tibles.and  informa- 
tion in  daily  requisition  respecting  electrical  circuits  traction,  marine 
propulsion.  lizliUng,  prime  motors,  estimation  of  power,  testinjf.  Ac, 
Ac.  Bv  F.  Walker.  Illustrated.  Post  free,  2s.  Id.— Uiff t,  3,  St 
Bride-street,  Lud«ate-circus. 

Glasiers'  Diamonds,  6s.  6d.,  upwards.  Re- 
setting and  postage,  2s.  8d.  Circular  and  Tube-cutting  Diamonds. 
—Below. 

Diamond  Points  for    all    kinds  of    engraving, 

wilting,  ruling,  and  acratching,  from  2s.  6d.— Below. 

Diamond  Tumino:  Tools  for  truing  emery  wheels 

and  turning  hard  steel,  Ac.,  from  6s.— Below. 

Diamond  Dxills  from  Is.    Drill  Stock  and  postage, 

Is.  3d. ;  Bob  ditto.,  Is.  U>|d.,  and  3a.  lOjd.- Below. 

Diamond  for  lapidaries,  Diamond  Sparks  for  ohina 

riveters.— Woods  and  Tovssaiiit,  64,  Spencer- street,  Clerkenwell, 
London  ,        «.  , 

Chime  Clocks,  all  parts,  flni8h«»d  or  rough.    Chime 

Barrels  pricked. —Evcar,  Un,  Uarnsbury-road,  L^mdon,  N. 

Trains   of  Wheels,   for   automatic,  telegraphic, 

and  other  purposes.    Spring  Motors,  all  siies.— Evrar,  London,  N. 

Wheels,  Rack.s,  Pinions,  Worms,  Screws,  all  sizes,  all 

numbers;  all  complicalvd  Clock!*  to  order. — EvEav. 

Every*s  Patent  Musical  Bars,  softer  and  purer  tone 

than  bells  or  gongs  for  long-case  clocks: 

Mesmerism.— IIow  to  Mesmeriw  and  Demesmerise 

successfullv.    Written  directions,   "J    sUmps.— MaoaAiu,    J7,  Di\is- 
fctreet,  Belfast. 

Whoopinar  Coug-h.  —  Asthma.  —  Sample    of 

remedy  Kratia  for  «  stamps,  whirh  has  a  marvellous  etftrt  in  subduing 
paroxysms  and  curing  above.— Cham u era,  Chemist,  Brighton. 

Lot  of   Carbons,   Porous   CelK   Batteries.  Lamps, 

Sundries.    Sump  for  list.— Kl^UAL^  119,  Hill-street,  Walworth. 

Microscopic,  }tn.  adjustment,  a    Ross,  25fl. ;  2in. 

id  4in.  E.  Swift,  aoa. ;  \\  laad  Sin.  Wray,  .20s.— Geo.  Wild,  Denizes, 


Hakka  contains  powerful  antiMptia,  andnart^UoiiIy 

rvli.ve*  colds,  indueniiTAc.      A  Iwolttlafy  a»fc -a  J  ;n.un-.*«««»^ 

Hakka  speedily  cures  piles,  bwnorrhoids,  fc.  Jftj 

grotw  »Hmple,  or  tube.  2a.  6d.-i»«K   and  Co.,  Ore*t.Bi-i«aJiap, 

'"6Mtin»s.-N6w  mnrtwted  CMiJof«  d  pofca 

LaunTj;  HoTtsonUL  and  VerUcal  En«iM  Castas.  Uaj«J 
DriUing  Machine  CactiBf(i,  I  aUap.  —  Tiwum  QasHi-iM 
Barnatey,  Yorkahir*. 

French  PolishliLV.  55«*^«  *^ff&^^* 

lag.- A  new  Book.     Containa  224  R»cIpm  or    lVa*e 
instructiana   and   detaila.     Fraa,   1«.   I*.— Tb««»« 
Barnalcy,  Yorkahira. 

Five  Hundred  Trade  Secret*.— A  ^-_^^ 

CanUinsSOU  worksHop  recipes;,  with  fall  wrtraetoOM.    TalaaNeiM 
uaefUl  to  every  muler.    Poatfrw,  la.  6d. 
Bamaley,  YorkaUrt. 

Mlxinff  Palnte.-A  new  hook,  « 

recipes  and  inatrnctioaa  for  nizinic,  2^*f<>  *f 
paints,  colonra,  oUa,  *e.  Fraa,  la.  Id.— <*•  To« 
Bamaley,  Yorkahira. 

Brass  Laoquerinflr.  Bronxinc*  fto.-«  TMi 

Recipes,     with    instrnctiona    for    Tariona     coUwrt    or   »(S«nb 
bnmiing,  Ac.  Free,  la.j8d.— J.  Tomlui,  QoMaVroad,  Barasky,  Ta«- 

ahire. 

Silvered  Glass  Specula  and  FUts,  any  sii^  M- 

clasa  work ;  moderate  pricea.— Mat,  Hadletffh,  SatTulk. 

Brass  Model  Bnarine   9«'»ttnf»--?™!Si 

Vertical.  Marine  Beam.  LocomoUve.     Liat  2d.— Wood,  IMi1cj-«9«f^ 
Broughton,  Manchester. 

Hand-painted    Christmas 

Cards.    No  rubbish,    llalf-doien,  posi 

Chara  I    Chara  I !    Showinj?  cyclosis,  for  exbibii- 

inir  at   soirees,  Ac.,  tube  tkl.— J.   C.   BLAcsatfiw.  lif,  Piax-rw. 
Wolverhunpton. 


Tost.u, 


'M«<. 


and    Hew  Teir 

post  frcv  for  3«.  .td.— BuLbbi. 


THE     SIXPENNY     SALE    COLTTMN. 

Advert\»ementfi  are  innerted  in  this  column  at  the 
rate  of  Qd,  for  the  Jirst  16  icords,  and  6rf.  for  every 
succeeding  8  words. 

Vtm  niustrated  Pries  List  of  Screws.  Bolts  ana 

MvTS  for  Model  Work,  drawn  to  actual  sue,  sent  ofl  receipt  of  stamp. 
— Moaaia  Coaaii,  192,  Kirkgate,  Leeds. 

Millar's  Electric  Depot,  14,  Deans^te,  Man- 
chester.-Best  of  everything  electncol.  Large  stock.  Low  prices. 
Catalogues  3d. 

Tam  o'  Shanter  Hones.— Fine,  medium,  oharp 

qualities- razor,  knif«r,  joiner's— Is.  W  ,  Is.  (Id.,  and  2*..,  according  Ui 
sue.  post  free.  Try  these  famous  hones.— Tax  o"  liUAMTca  Ho»a  Co. 
Dalmore,  8uir,  Ayrshire. 

Manchester  Blectrioal  Stores.  —Jot  Bells, 

Cells,  Wires,  Chemicals;  Medical  Coils,  MoKaetoi.    Bast  termi.- 
BaxTUiT,  Newtoa-atrttt. 


an 
WilU 

Prize   Medals,     London,     Edinburgh,    Australia, 

Holland,  for  Lathes  and  Engineers'  Tools,  awarded  to  Britann  ia  Co., 
Colchester. 

We  are  constantly  Designing  and  Making  Tools  for 

th«    British  Oo\ernment.      Several    departments.— Bkitannia    Co. 
Colchester. 

Technical   Schools,    "Workshops,  and    Factories 

flttei  complete  with   Engines,  Shafting,  Tools.    Plans  and  climates 
submitted. 

Heavy    Department.— Tools   up  to  12  tons  in 

Shapers,  boring  Tables,  Planers.    New  de»i::ns. 

See  the  patent    Shaper  designed  for  Davy  Paxman. 

American  Patent  for  sale.- BaiTAMSiA  Co. 

Lathes,  from  35.s.  to  £350.    Milling  Machines  for 

Electriciaaa  and  Brassfinishers. 

Send  six  stamps  for  New  CatalogTue,  with  list  of 

second-hand  Enitincs,  Toals,  Machinery. 

Keep  your  fireplace  tidy,  save  coal,  by  u.sing  Patent 

CoaL  Savers,  Is.  each.— Braumenf,  Stretford,  Lanc*i.lii:e. 

Bicycle  Parts,  any  stage  of  finifth.  and  complete 

Kafety  seU.-  Eiicuax  Cyclk  DxroT,  Kirk  wood-road,  >  unhead. 

Breechloaders,  wild  fowling  Guns,  noiwlrss  and 

repeating    Ritti-s.   Air-guns,    Revolvers,     second-hand.      List.- Tin: 
AaMouniES,  Folkektone. 

Dr.  Allinson  writes :— "  Consult  Fournet  re  Eye- 
Ma  ht  and    Spectacles."       Fee  6s.— 18,  Bentinck-street,  Muncheotn- 

Keody-toned  Sensitised  Paper,    brilliant  prints, 

only  requires  fixing,  sheet 22  by  17,  Is.  free.— Bras Do.N    MuuLiNU. 

Photographic  Apparatus,  best  make,   lowest 

Ericfs  caiih.     Catalogue,  32  pages,    free.— Brakuom    Mxolanu,  &{, 
iorough,  London. 

Silvered  Glass  Specula  and  Plane  Mirrors  of  per^ 

feet  figuring.    Eyepieces,  ftttmgs,  mountinga,  aad  staadt.— Limscott, 
Bamsgats. 

Standard  OhmSf  platinoid  wire,  in  silver-plated 

ro\rrs,  post  tree  7 s.  6d.— J.  ScMUxaLAMO  and  Co.,  lastranent  Dept., 
Halifax. 


Electro-Motor,  new,  >uit  dent^  or  ;«**«** 

I  ash  otfers.— M  , South  Cottage,  Thurlow  Park-rood,  Dolsrfk- 

Volt  and  Ampere  Meter,  oombiDcd  vatti  1  toD^ 

amperes  I  toGU,  £2.-J.  Mat,  57,  Oraat-road,  Batter»«a. 

Splendid  complete  case  of  Mathematiosl  Drtv- 

iKo  ii«srRo>iaaTa,coat£510a.;  Jt*  lAa.— Wblu,  U,  Stlkmt-nA 

Denmark  hill. 

Paper    Orerau  Pipes.      Further   imprcrwaBA 

Send  kUmp  for  new  price  list.- Btaiox,  Ctt^oc  ^a.<Ja,  «* 
Chester. 

Micrometers  for  microscopes,  diamond  nW  ■ 

kIoss  settle  lU)  and  l,tiOO  to  the  inch,  13  stamp*  po»c  lr«.-4.uu,d. 
Danby-street,  Feckham,  S.E. 

Violin,  splendid  fall  sise,  copy  **  Xielatu  AmUJ," 

bijautiful  full  and  mellow  tone,  with  tMiiae-lined  ra«*,  »»4  k."^ 
mounted  bow.  Take  ISa.  immediate  cash  ;  *ery  exLeiitJBol  :xta. 
but  must  seU.  Advrrtiner  will  give  in  free  »%-  wonU^r---- 
music— .Mr.  Urauam,  Colii-ge  Buildings,  Ip»«ich. 

Capital    Lathe,    Sin.    centre,    gap-bed,  iI^hb^ 

di\i«i<.n  plate,  3-speed  flywhecU  iron  stand,  table  lop  »*£  .-ni^ 
chmks  and  toola,  £6  ;  cost  nearly  donble.-JuMKS,  15,  it.  Pr-.H»>^ 
race,  Hammersmith. 

Money-Makinff  Trade    Secrets.-lU  Aadj 

secure  my  famouahst,  «rnl  post  free  ;  you  will  be  leiiiUirU.  Haat^ 
are  making  money  fast.— FLATHEa,  Sown  by  Bruise. 

Arc  Lamps,  1  to  6  amp<>res  and  50  volts,  *»-.^ 

64%.  each;  0  to  l5  amperes,  £■>  — A.  J.  Bevlmont,  101,  aisaaKH* 

New  Books  less  than  half-price.    Science,  haWR 

tra*el,  biography,  \c.     Clearance  list.— JoMsi  Culuco,  letaaf*- 

Holtsapffel  '*  Turning  and  Mechanical  lUailJ 

LAiioM,"  VoU.  Land  U.,«»s.,  bar^xiu.— JoH»  Coi.uta.l.«43ui4» 

Water-Motors,  JH.P.,    price    iOs.-Wivtoj,1 

(lueen  Anne-Street,  Stoke-on-Trent. 

Bolts  and  Nuts  for  model  work.    Kew  li4  <* 

ready,  W.    W  iUunraUon*,  2,ts»M  vorielirs.— Bitlkr. 

Bolts  and  Nuts.— New  li'*t  contains  Bolu,  >'A 

.<ici.ws,  Material,  Taps,  PlaUs,  ace.  Jd.  -Ui  rttu. 

Bolts  and  Nuts.— ObUin  new  list,  3d.   Bert  cti< 

trade.— BiTLHH  Bros.,  Bent  ham -ro-id,  South  Ha.kne;,  Ur.d.-a. 

Foreign  Hard  Woods.— Lignum  vita?,  box.cj^ 

yal'A,  ebony,  bird  »-eye  maple,  lebro,  :IJ.  \i>.     Bullet,  *s  ju*-*,  *  t* 
>nake-wood,  Ud.-H.  B.  Masnlv,  l*p.adiug. 

One-horse  Otto  Gas-Bngrine,  indicates  3H.P.,  mdl 

new,  price  £53,  cash.— li.  B.  Mv»*a\,  .S|i*lding. 

Horizontal  Engine,  Sin.  stroke,  governors,  i<soisr 

tion,  good  condition. — Below. 

Vertical  Field  Boiler,  16in.  diam.,  4ft.  bigli,* 

tubes.     A  bargain.— Rhooem  Bao*,  Haau\cr-l*nf,  Lreu#. 

Half-horse  horisontal  Hot-Air  Engine,  sU  eA- 

plete,  price  £10.    Drawings  sent.— U.  WatATtxi,  Arm.ey,  Ln-^A 

Microscopic  Slides,  in  all  branches  of  nu««*# 

reseanh,  from  ds.  per  doz.    Appro^  .il.— W  .   Wa;  rt,  ii,  isrfc-«i» 

Notunguam. 

Telephones,  half-dozen,  in  good  ord<»r,  great  ban* 

5*.  eacii.— Jamic*  Nrss,  b.ebo  Works,  Cupar,  Kile. 

Luxuriant  Hair.— Write  for  recipe  of  this  v 

h'lir  re.lorer,   free  b)    post  ed.   in   stamp-i.     Co-.:  j J.  to  aiiW 
MiLruoN,  3,  Queen -strf-et,  Neath. 

To   Inventors.— Drawings  prepared  by  a  Wrf 

.Agent's  Assistant  (who  has  spare  time,  ol  many  ye*r*  fiprri-^"^*- 

Drawings  for  all  Countries  of  the  World  prtpiW* 

in  accordance  with  the  laws.    Charces  much  less  thin  u'oJ 

Hints  Given  rt  Securing  Valid  Forei^  ?*!«*• 

Tranelationto  Irom  and  into  oil  lan<uaj;es  at  moderate  !ees. 

Strictest  Secrecy  Observed.     Inventors  wjj 

only  wnd  »keu.hes  or  models.    Reply  si.uup.- Box  'j.  I,  Pul,>.i -* 
Loudon,  E.C. 

Large  Iron  Safe,  4ft.  6in.  high,  3ft,  wide,2fc.** 
American   Organ  Pedal  Actions,  «ocB|*te,«* 

reed*.     Improved  con»lruction,  trom  .Xj*.— G.  i-R\Aa,  Argjk-a"* 
S»v;iu*ea. 


Electric  Breastpin,  complete,  with  porketw 

muUlors,  wire,  W  .,  "s  W.— '^i,  Rodnev-*tre«t,  BirkenhrsJ. 

Twelve  new  Fretwork  Designs,  port  fh*,  TlwJ ' 

1».  Id.    Sali'siaction  guaranteed  or  money  teluraea.— TaTloa,**-* 


pool.  ^^ 

Insulated  Wire. 

mot'irh,  &c.    Sample  Id.— F. 
Uirmin;;hAin. 


cotton   covered,   for  dyriajj 


Browning's  Pocket  Spectroscope,  with  coopjJJ 

n  prism,  &c.— J.  W.  hLCHlMo, '<!li  SolUire-terrace.  Orrathaa,!" 

"*•  •  - 

Pipe  Improver,  new  patent,  guaranteed  to  iibbis> 

Ihe  smokini;  qualities  of  any  pipe  ;  causes  «a  *rn  aad  ea«y  fj^J^ 
pre%enUall  waste  of  tobacco  i  po>t  free  '.Ij^d.— DjLVivaoy,  K,  F* 
sueet,  Stirlmg. 


son 
hum 


;.  12,  1890. 
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IPHOHXS :    THEIS    CONSTSUC- 
TION   AUD   FirriKQ -XI. 

By  E.  0.  ALL80P. 
•    «l    "Praotical    Electrio    BeU   FittiDg," 
Blectrio  BeU  Conatruotioii,"  "  PiMtic»l 
Elsotrio  Light  Fitdiig,"  ftc. 

Oameotlnff   Up.— (con'innaf) 
ElEE    Telephone    Statiokb     -witb. 
Ihbee-Poiht  Switch.- Pig,  69  bIiowb 
ue  of   the    three-point    swttcb,  thecre 


No.  2,  and  the  right-hand  onatoiustrumont 
No.  3,  an  eorthreturo  beine  used  for  all  the 
instnunenis.  The  avritch  S  would  be  £xod 
dose  to  inBtrumeat  No.  2  or  No.  3.  When 
the  handle  of  the  switch  ia  to  the  left,  No.  1 
instrument  ia  connected  to  No.  2,  but  when 
moved  to  the  right,  No.  1  is  cocnected  to 
Mo.  3.  This  arrangement  is  very  coBTenient 
where  there  ore  two  offices  at  one  end  of  a 
line,  and  it  ia  desired  to  be  able  to  comiauni- 
cate  from  either  of  them.  Thus,  when  the 
person  leaves  the  one  offioe  he  moves  over 
the  Bwitoh,  which  he  again  mores  back  when 
he  returns.  For  a  mraicol  man  also  this  is 
vety  useful,  enabliug  him  to  have  one  in- 
strDment  in  his  consulting  room  and  the 
other  in  hia  bedroom.  In  this  case  of  course 
the  wire  to  No.  1  instrument  would  be  an 
exchange  line.    The  small  diagrams  a  and  h 


instrument.  This  enables  the  bell  to  be 
plaood  at  such  a  place  where  it  might  not  be 
oonreuient  to  fix  Ute  telephone,  bo  that  the 
signals  can  be  better  heard.  It  is  oon- 
venient  also  where  the  person  who  uses  Uie 
instrument  wishes  at  times  to  leave  his  office 
for  another  part  of  tiie  building  where  Qia 
bell  would  be  fixed.  When  the  handle  of 
the  switch  (which  is  a  three-point  one,  as 
shown  in  Fig.  691  is  to  the  left,  the  exten- 
aion  beU  is  connected  to  instroment  No.  1 ; 
but  when  to  the  right.  No.  1  ie  connected  to 
No.  2.  The  haniUe  of  the  switch  must  be 
put  to  the  right  during  conversation,  but 
returned  to  the  left  when  finished.  The  ex- 
tenmon  bell  shown  is  a  magneto  one,  bat 
the  connections  are  similar  Tor  the_battery 

Thrtt  Telephone  Ulationi,    tcitk  Extention 


three    telephone   ^stations,     one    of 

can   communicate    with    either    of 

jber  two  by   means   of  the  switch. 

wire    at     toe    top   runs    to    instra- 

No.  1,  and  is  connected  to  the 
I  tenninal  of  the  switch  S.  The  left- 
banninal  is  ommected  to  inttmmeat 


show  which  terminals  of  the  switch 
connected  togethei  when  the  handle  i 
the  two  different  positions. 

Two  Tel^hone  Slalion)  toith 
BeU. — Fig.  GO  is  an  arrangement  similar  to 
that  just  aescribed,  there  beingwhat  is  called 
an  "exteonou  bell,"  instead  of  iba  third, 


Ball  at  One  Station  and  a  Four-point  Siritch. 
—Fig.  61  shows  how  three  telephone  stations 
can  he  arranged  by  means  of  a  four-point 
switch,  so  that  No.  1  can  speak  with  No.  2 
or  No.  3 ;  but  No.  2  and  No.  3  cannot  oom- 
munieate  with  one  another,  an  extension  bell 
being  lued  m>  Uubt.the  elation  notinootL- 
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naotion  with  No,  1  can  giye  notice  of  their 
desire  to  communicate.  By  means  of  the 
ke7  di&grams  a  and  b  the  connections  inside 
the  switch  at  the  different  positions  of  the 
hsndlo  can  be  aacortained.  It  will  bo  seen, 
on  rofemcg  to  these,  that  when  the  handle 
of  the  switch  is  to  the  left,  No.  1  instrument 
is  cou&ected  to  No.  2,  and  instrument  No.  3 
is  in  connoctioQ  with  the  extension  bell. 
When  the  handle  is  to  the  right,  No.  1  in- 
Btrumont  is  oonneoted  to  No.  3,  and  No.  2 
instrument  is  on  the  extension  beU.  Uoth 
the  switch  and  extension  bell  would  be  m 
the  same  room  as  inatniment  No.  '2.  and  the 
nonual  position  of  the  switch  would  bo  that 
fthown  in  the  figure — that  is.  instrument 
No.  2  Ronneoted  to  No.  1,  and  instrumont 
No.  3  on  the  extension  bell.  If  instrument 
No.  3  wishes  to  communicate  with  No.  I.  he 
rJDgH  the  extension  beU,  and  the  person  at  ata- 
tionNo:2puts  over  the  switch.  This  anange- 
ment  is  generally  used  ia  connection  with  a 
public  exchange  system,  in  order  to  prevent 
the  subscriber  making  an  illicit  use  of  his 
instruments.  Thus  it  will  be  seen  that  if 
No.  1  instrument  is  the  exchange,  the  eub- 
acriber  is  enabled  to  communicate  from  either 
of  his  instruments  with  the  exchange,  but 
yet  oanuot  use  instruments  No.  '2  and  No.  3 
as  a  private  line,  which  he  would  not  be 
entitled  to  do  unless  he  previously  arranged 
to  that  effect  with  the  compsny. 

ThTee  Telephone  Stations  \cUk  a  Siz-point 
Suw'Ic/i  and  Exlenaion  BtU  at  llie  Intermediate 
Station.— ¥ig.  63  shows  the  use  of  the  six- 
point  Bwit«h  in  connection  with  three  tele- 
phone stations,  which  may  bo  either  exchange 
and  private,  or  wholly  private  lines.  Key 
diagrams,  a,  b.  and  c  are  given  of  the  con- 
nections of  this  switch  for  the  different 
positions  of  the  handle.  'When  the  handle 
IS  to  the  left,  as  shown  in  the  figure  instru- 
ment No.  1  (which  would  be  the  exchange 
line  were  the  combination  in  connection 
"with  an  escb^in^)  is  in  connection  with 
instrument  No.  '2,  while  inBtrumsut  No.  3 
is  connected  to  the  extension  boll,  the  left- 
hand  terminal  of  which  is  put  to  "earth." 
If  the  switch-handle  is  moved  over  to  the 
right,  inslrument  No.  2  is  connected  to 
No.  3,  and  instiumcnt  No.  ]  ia  in  connection 
-with  the  extonsion  bell,  the  right-hand  ter- 
minal of  which  ia  put  to  "  oarth."  When 
the  handle  of  the  switch  is  in  the  centre 
inBtniment,  No.  1  is  connected  to  No.  3,  and 
instrument  No.  2  ia  cut  out  of  the  circuit, 
the  extension  bell  being  looped  in  so  that 
No.  2  station  con  be  signalled  to  diacounoct. 
Ah  an  illustation  of  the  use  of  this  arrange- 
ment, when  No.  1  instrument  is  an  e^Lchange 
line,  we  wilt  take  take  the  case  of  a  large 
suite  of  offices.  No.  2  instrument  with  the 
switch  and  extension  bell  would  then  be 
placed  in  the  clerk's  ofScc,  and  No.  3 
that  of  the  principal.  All  calls  are  then 
I'ecoivod  and  anawored  by  the  clerks,  who,  if 
it  is  important,  plates  the  handle  of  the 
switch  over  to  tho  right,  and  aak  the  prin- 
cipal if  ho  will  speak  with  the  person  colling. 
Shiiuld  ho  wish  to  do  so,  tho  clerk  movea  the 
handle  of  tho  awitch  to  the  central  position, 
and  the  clerk's  office  is  cut  out.  ^Vhen  the 
wjoveraation  is  finished,  the  clerk's  oliii 
signalled  tn  put  back  tho  switch  into  its 
normal  position,  which  is  that  shown  in  the 
figure. 

riiref  T,}'i'l(onf.  Stations  irlll,  Seren-p 
Rtnitch  ,wl  Kxl'iiMon  BtU,  lehieh  i»  eonif 
Jrom  y-ln-uli'nj  Into  Single  .Stroke.— Fig.  03 
shows  how  three  stations  are  conneot«a  up, 
using  a  battery-ox teuaion  bell,  which  is  eon- 
verted  from  vibrating  into  single  stroke, 
when  the  intermediate  station  is  cut  out,  aa 
as  to  avoid  a  jiossible  break  of  tho  circuit 
when  speaking  through  the  contact-breaker 
.of  the  extension  boll.  The  arrangement  it 
will  be  noticed  ia  very  similar  to  the  onf 
jiiat  described,  A  seveii-poicf  gipitch,  how- 
.ever,  is  used,  the  key  diagranjg  nf  which  an 
«hoivn  in  a.  I;  and  c  A  wjre  ]«  *rB,i-oa  fron 
ths  frame  of  bell,  bo  that  wig.    r^  switch  ii 


the  central  position,  and  the  intermediate 
station  is  cut  out,  the  bell  becomes  a  single- 
stroke  ;  but  when  the  handle  of  the  awitch  is 

the  left  or  right,  the  bell  is  a  vibrating 

e.  This  prevents  tho  conversation  being 
interrupted  when  station  No.  1  is  speaking 
to  station  No.  3  by  anyone  accidentally 
touching  the  hummer  of  the  bell,  whidi 
would  cause  tho  spring  to  break  contact 
-with  the  contact- screw,  and  thus  break  the 
circuit. 

Three  Telephone  Stations,  Tiro  ofwhkhare 
'onnected  Ihrough  at  Niiihl. — Fig.  64  shows 
how,  by  means  of  a  three  and  four-point 
switch,  three  stations  may  be  connected  up 

that  two  of  them  may  be  looped  through 

night.  A  ia  a  three-point  and  £  a  four- 
point  switch,  o  and  b  being  key  diagrams  to 
the  switch  B.  When  the  handle  of  the 
switch  li  is  to  the  loft,  instrument  No.  1  can 
communicate  with  either  No.  2  or  No.  3 ; 
if  the  handle  is  moved  to  the  right, 
instrument  No.  2  is  connected  to  No.  3,  and 
No,  1  ia  cut  out. 

Connections  for  the  AiJer  Tdei'hont. — Fig. 
Co  shows  the  connections  for  the  Ader 
inatrument.  In  the  figure.  A  ia  the  micro- 
phone, I)  and  B'  the  two  receiver  cords,  C 
the  coil,  I>  the  automatic  switch,  £  the  ring- 
ing key,  and  F  the  lightning  arrester.  Tho 
receivers  are  not  shown  in  the  figure.  The 
current  entering  at  "line"  passes  through 
the  bottom    plate    ot    the    arrester    to  the 

iring  [it)  on  the  top  of  the  automatic  switch, 
_  rom  there  it  passes  (if  the  receiver  is  on 
the  hook)  to  bottom  contact,  ringing  key- 
spring,  back  contuct  of  key  to  boll,  and  from 
"  L-nc«  to  top  plate  of  arrester  and  "  earth," 

return  lino. 

If  the  reeeirer  is  off  tho  hook,  as  shown  in 
the  figure,  the  cuiTent  passes  from  spiiug  (") 
'    top  contact,  receiver  B  secondary  of  coil, 

ceiver  W,  to  "  earth,"  or  rotui-n  line. 

The  "local"  circuit  nma  from  tho  posi- 
tive pole  of  ono  cell  of  tho  battery  to  primary 
of  coi),  microphone.  Spring  b  (closed  by  the 
brass  pieces  on  the  end  of  the  switch  hook), 
and  from  there  to  the  zinc  of  the  battery. 

Tho  "  ringing  "  circuit  is  when  the  key  E 
preMed,  from  tho  positive  polo  of  the 
battery  to  bottom  contact  of  key,  key- spring, 
switch-hook,  spring  a,  bottom  plate  of 
lightning  arreslfir,  to  "line"  othor  iuatru- 
mont,  and  back  by  "earth"  or  return  line. 
(7'o  be  eontinufd.) 


„,^„  is  to  produce  a  solid  ring  pocking  whidi 
shall  ba  capable  of  onipresKion  about  the  rod  M 
shaft  upon  which  it  ia  applied  in  order  to  wo- 
pensate  for  the  wear,  or  in  case  it  ahonldbeeow 
neceesary  to  render  the  joint  tight  againA  10- 

sed  preegure  or  for  other  incidental  csoml 

packing  2  is  composed  ot  Botne  soft  metil  K 

alloy,  Buch  as  is  uaod  for  bearings — common])' 
taraiBd  Babbit.  Its  conatruction  is  as  foilowi;— 
In  general  shape  a  hoUo«  cylinder,  the  intasal 
diameter  being  auuh  as  to  fit  tho  rod  or  itin- 
stem  about  which  it  is  to  ho  applied.  The  exterior 
surface  of  this  packing  is  formed  with  iltadttli 
annukr  ribs  3  and  grooves  i  ;  the  cross -SBctioiii of 
the  lattor  are  U-shaped,  preferably  oval  or  dccnhi 
at  the  bottom,  and  cut  of  auch  a  depth  OS  to  ban 
a  thin  web  5  of  metal  which  interconnects  tlw  two 
adjacent  ribs  or  rings  3.  The  pnrposa  of  NCh 
oonstmction  is  to  praaent  the  weak^  porlios  (J 
tho  web  0  Dontrally  between  tho  ribs ;  ham 
whon  pressure  is  brongbt  to  bear  npon  Uis 
pftckinK  2  the  ringa  are  forced  together  and  tbt 
metal  Arming  the  web  ia  thrust  anuisttlund  j 
or  valve-stem.  In  this  way  a  &eah  putiii| 
surface  is  preaented  which  compensates  for  w«« 
1  mdntains  the  joint  ti^ht.  Those  p«ki«  | 
cee  2  are  adapted  for  multiplication  uponanA 
which  event  their  ends    are  taper«d  or  el 
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TILE  "  improTBmetits  "  in  packings  tor  valve- 
etema,  platen- rods,  or  other  plsces  in 
m,  water,  or  gaa-onginos,  where  tight  joints 
required  with  the  minimttm  ot  friction,  are 
the  subject  of  nuii?erous  patents ;  but  porhupa 
"  1  anangsmont  deacribed  below  am]  illustrated 
the  annexed  engravings  is  as  good  as  any,  if 
t  better  than  most.  It  forma  the  suhject  of  u, 
patent  granted  in  this  enuntry  to  Mr.  W,  J, 
Pago,  of  Boston,  Mass.  The  invention  in  briot 
consists  of  a  single  piece  of  Babbitt  or  othor 
suilablQ  metil  cast  or  otherwise  formed  aa  tol- 
iows  :^A  short  cylinder  is  iKjreil  leugthwisa  or 
\i,t  with  a  dinmetur  to  fit  the  rod  or  vulve-stem, 
ihile  upon  ita  exlorier  surfaco  aro  cut  or  other- 
rise  produced  a  series  of  annular  grooves,  which 
eitend  some  distance  into  tho  body  of  tho  metal, 
tberelij  reducing  Or  rrippling  the  metal  at  that 
point.  Whan  this  integral  ring  is  saljjected  to 
presguiD,  the  metal  at  the  bottom  of  the 
grooves,  or  at  the  weakest  portion,  yields 
ita  thrust  inward  !v  upon  the  rod.  Thus 
the  enlargement  of  the  bore  of  the  pack- 
ing conseqnent  upon  wear  ia  compensated  for 
and  fresh  metal  is  supplied.  In  this  way  a  solid 
packing  ring  can  be  made,  which  has  nil  the  ad- 
vantiees  of  packings  possessing  elsstir.  or  yield- 
ing nharncteristice  after  the  manner  of  fibrous 
packing  in  general  use.  Fig.  1  is  a  sectit 
ulevation  of  a  metaliic  packing  embodying 
invention ;  Fig.  2  o  sectional  view  ehowinjr 
picking  adapted  for  multiplication :  Fig.  .1 
longitudinal  section  of  a  packing  piece  a 
compression  ;  and  Fig.  4  ia  a  perspertivo  vie* 
the  compression  riag.     The  object  of  the  inv 


conical  shape,  while  the  contiguous  6niJ 
termed  TeBpoctively  male  and  female.  This 
atraction  is  shown  in  Fig.  2,  whore  the  milea« 
e  ia  shown  as  fitting  tightly  to  the  rod.  while  tii 
female  7  is  slightly  flared  at  this  point  and  aiipm 
to  receive  tho  male  end,  the  latter  crowding  tt- 
tween  it  and  tho  rod.  In  connection  therewi* 
the  patentee  employs  a  comprasaion  ring  S» 
somo  hard  metal  which  ia  revewely  '»P*" 
interiorly  to  coincide  with  the  tsperftl  oiidi<" 
the  packing  pipces  2.  At  the  meeting  ofuj 
tapera  a  flut  aurface  ia  created  which  is  aii^ 
to  prevent  the  metal  of  tho  packing  bm 
spreading  outwardly,  when  pressure  is  e 
againat  the  opposite  ends  of  the  pi 
piccca.  Thus  when  the  ^land  forces  the  (•"■ 
together  tho  metal  composing  them  and  too" 
beneath  the  oompreosion  ring  ia  only  IhnB*" 
iDOro  forcibly  against  the  rod.  By  such  airuj^ 
ment  tho  required  packing  sorface  may  bam* 
of  any  extent  and  continuous  along  tha  * 
Having  thus  created  acveral  packing  ptecea,  1,» 
patentee  proceeds  as  follows;— To  theenda.^ 
steam-chest  or  cylinder -head,  9,  shown  in  H*"*! 
Fig.  1,  he  secures  a  pncking. case,  10,  ti^nm 
united  witha  flanged  base,  l5,  rigidly  bollad to* 
steam-chest.  The  interior  central  portio"  si" 
tnse  is  concave,  and  adapted  to  recave  abw^ 

■,UIB* 


t,  which  is  coincident 


curvaton* 


the  concave  portion  of  the  base :  the  bare  "•"■ 
the  base  and  thiit  oE  the  bearing  pbiteut* 
larger  diameter  than  the  rod  which  tlw»I«* 
freely  through.  That  portion  ot  the  b"""? 
plate  contiguous  to  the  packing,  2,  ia  pwl*"? 
cut  away  (or  flared)  to  receive  the  tapered  «i« 
such  packing,  pressure  from  the  gland  at  ™ 
opposite  end  wrving  to   crowd  the  soft 
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dug  inugly  ahoat  the  rod.  A  packing  pisca, 
I  now  poaied  over  the  rod  iS,  a  compregaion 
:  foUowjtf  and  then,  a  aecond  packinjr  piece, 
Uy  the  follower  U  ie  added,  and  the  gland  U 
!ien  poaitioned,  engaging  with  Ehe  other  end 
;he  cuing  10.  The  gknd  ia  now  screwed 
a  nntii  the  deaired  preaaure  ia  obtained.  It 
1  be  obaerved  that  the  follower  li  is  adapted 
"eceiTe  the  laperad  end  of  the  packing  con- 
oiu  thereto  after  the  manner  of  the  Learing- 
e,  while  the  bore  of  both  follower  and  gland 
leds  the  diameter  of  the  rod  to  permit  of 
tal  divergence  of  the  reciprocating  tod  ahoold 


but,  after  all.  it  is  really  nnnecessary,  thanlis  to 
the  display  in  the  hookaellera'  wiudowB. 

I  need  not  go  into  details  of  the  blocking 
proceiB,  as  few  amateura  would  care  to  go  to  the 
eipenie  of  providing  the  necesaary  machinery 
and  blocks,  which  are  very  expensive. 

The  finishing  of  calf  bonnd  books  is  commenced 


HOW  BOOKS  ASB  BOUND.-XII. 

By  "pBAtrncAi.  BooSBisaEB." 
7"Ji  oome  now  to  the  artistic  part  of  our  subject 
'  — that  which  is  commonly  designated 
iniahing."  It  is  no  figure  of  speech  to  say  that 
i-finiahing  is  an  art.  It  has  ever  been  so  ; 
s  and  libraries  plainly  show  that  ia 
neither  time,  trouble,  nor  expense 
ared  in  the  embellishment  of  book- 

wiU  not 


^/<5  36- 


in  the  fallowing  manner.  We  will  suppose,  tor 
the  sake  of  lucidity,  that  we  are  working  upon 
a  volume  of  Moore's  "  Irisli  Melodie*."  It  baa 
been  bound  half  green  calf — i.e  ,  the  back  and 
comers  are  of  green  calf — and  it  ia  to  be  finished 

Ai  soon  as  the  Goisher  gets  it,  he  takee  a  little 
toot  called  a  band-stick,  which  is  simply  a  long 
piece  of  hardwood,  lOin,  by  lin.  by  Jin.,  piaoed 


.i^^AAA-AAAAisAAkAJ'AA  & 
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Lhed.  (The  reverse  of  this  is  also  true,  how- 
' ;  a  book  that  has  been  finished  in  the  highest 
e  of  the  art  is  but  a  mockery  if  it  has  not  been 
L  forwarded). 

t  the  preaent  day  we  are  somewhat  handi- 
led  for  time  to  properly  execute  our  work ; 
the  prices  are  so  low  Uiat  it  is  impossible  in 
t  cases  to  make  any  attempt  at  artisLic  work  ; 
nevertheless,  vo  do  put  out  aome  splendid 
aples,  vhich  are  simply  triumphs  of  taste  and 

I  this  were  tbe  place  tor  such  a  thing,  I  would 
e  much  pteasore  in  entering  fully  into  the 
ila  of  this  part  of  tbe  subject ;  but  I  can  do 
e  more  than  merely  glance  at  it. 
1  recent  years,  since  the  introduction  of  cloth 
ling,  a  new  branch  has  sprung  up  called 
king.  The  designs  which  appair  upon  cloth- 
nd  books  are  in  many  cases  unsuitable  for 


0  the  lideB  of  the  bootcs  in  gold  and  coloi 
beirt  artists  of  the  day  are  emploved,  and 

1  s  large  number  of  the  most  beautiful 
Ru  are  brought  into  oar  homes,  which, 
lea  adorning  our  book-shelvea.  help  in  a 
t  meanire  to  cultivate  our  taste  tor  all  that  ia 


square,  and  rubs  the  leather  close  into  the  bands, 
of  which  there  are  five  on  the  book.  During 
this  operation  the  book  ia  held  firmly  in  the  left 
hand,  the  foredge  resting  upon  the  table.  A 
little  piece  of  red  morocco,  which  has  been  pared 
very  thin,  is  now  taken  and  cat  to  the  exact  size 
of  the  first  panel — i.e.,  the  space  between  the 
first  and  second  hands— and  after  having  been 
pared  with  the  knife  neatly  ronnd  the  edgea,  is 
■tnck  on  in  this  space  with  a  little  paste,     llkia 


is  for  the  title  of  tbe  book,  and  tbe  operation  is 
called  "piecing,"  Proceeding,  the  liiiieboc 
"trimsout"  the  books.  The  leather  when  pat 
on  by  the  forwarder  is  generally  a  little  oat  of 
the  straight,  for  obvious  reasona ;  the  finisher 
trims  it  nicely  by  making  the  back  and  comers 
square  and  of  the  same  size  and  breadth  upon 
both  sides  of  the  book.  Ue  now  opens  the  bwud 
and  tears  Out  one  leaf  of  the  end-papera,  and 
cleans  the  joint  from  little  pieces  of  hard  paste 
or  glue  which  may  have  remained  from  the 
covering  process.  Both  sides  are  treated  in  tbe 
same  manner,  and  these  leaves  are  laid  aside  for 
lining  the  inside  of  the  board  at terwarda.  From 
the  next  leaf  of  the  end-paper  an  eighth  of  an 


inch  is  cat  off  each  end,  so  that  when  pasted  ap 
to  the  board  the  inside  square  of  the  board  will 
present  an  equal  appearance  all  round. 

The  back  of  the  book  is  now  marked  off  with 
the  folder,  as  shown  in  Fig.  ^5.  These  marks 
are  for  the  guidance  of  the  tooling ;  it  is  usual  to 
tool  each  compartment  between  the  bands  with 
the    samn   design    having    lines   inclosing   the 

Calf  ia  very  porous,  and  before  putting  on  the 
gold  eize  it  must  be  rubbed  with  paste  to  fill  up 
Uese  pores.  Have  ready  a  little  paste-water 
{which  is  simply  water  in  which  a  tittle  clean 
paste  has  been  mixed)  and  a  dean  sponge.  Paste 
the  back  of  the  book  with  the  brush  and  mb  it 
carefully  over  with  the  folder,  taking  care  that  it 
is  mbbed  evenly,  and  (hat  no  marks  are  left  upon 
it :  wash  the  paste  oB  with  the  paste  water  and 
allow  it  to  dry.  When  it  is  pertoctly  dry,  give 
it  two  coats  of  glair  or  size,  allowing  the  first  to 
dry  before  applying  the  second.  Finisher's 
glair  is  simply  the  whites  of  eggs  prepared  in 
the  following  manner : — Break  up  a  quantity  of 
eggs  into  a  wide  dish,  such  as  a  oowl,  carefully 
keep  back  tbe  yolk,  and  allow  only  the  white  to 


go  into  the  dish ;  put  one  or  two  drops  of  vinegar 
in  to  each  egg,  and  beat  into  a  white  froth  ;  pat 
a£ide  to  settle.  A  clear  amber- coloured  liquid 
will  result,  as  thin  as  water.  In  coating  large 
surfaces  with  glair,  such  us  the  back  or  side  of  a 
book,  use  a  sponge  ;  but  for  small  surfaces  use 
a  camel-hair  pencil. 

When  tho  glair  has  become  perfectly  dry,  the 
gold  is  laid  on.  Proceed  to  do  this  in  tho  follow- 
ing manner: — Take  the  goJd-rag  (a  square  of 
cahco  slightly  oiled  all  through,  kept  for  rubbing 
off  the  surplus  gold  afl«r  tooling),  and  rub  the 
back  all  over  lightly.  Now  take  upon  a  small 
pellet  of  cotton  wool  a  Email  piece  of  lard,  which 
most  be  of  the  best  quality,  and  rub  the  back,  or 
portion  of  the  back,  where  the  gilding  is  to  appear 
carefully  with  it ;  spread  the  gold  leaf  upon  tbe 
cushion,  and  cut  it  to  the  required  sixe  ana  lift  it 
catefolly  upon  a  pad  of  cotton  wool ;  lay  It  down 
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a  ■offident   contact  with  ue  nuface  to  1m 
gilded  until  the  tooling  is  oompleted. 
The  nest  operation  u  the  tooling;  the  book  i« 

£t  in  UiA  ^MM,  4  anull  preaa  whioh  liea  npon 
I  tablft,  with  tike  back  ituiding  up  at  loffioient 
hei^it  to  Bait  Uie  finidMr.  'Die  tools  aie  placed 
upon  a  gai-stove  and  heated,  and  taken  up  one 
by  one  and  preMed  upon  the  gold,  the  heat 
canaea  the  gold  to  adhere  to  the  laather,  and  the 
pattern  of  the  tool,  whether  it  U  a  lue  oi  an 
omament,  is  impreased  tlieraon,  and  the  iniploB 
gold  is  mbbed  oS  with  tie  ^lold-rag. 

Finishers'  tools  ard  made  in  brass  and  provide  d 
with  a  wooden  handle ;  the  omamentatian  is  cnt 
on  the  face.  In  Fig.  30  I  have  shown  the  tool- 
ing of  the  bottom  panel  (marked  A  in  Ftg.  36} 
for  the  copy  of  Moore  that  wa  are  supposed  to  be 
working  apon.     For  this  we  require  the  folloW' 

ing  tools  (see  Fig  ""'  " 

1  cat-tooth  pallet . 

tail-pallet ;  E,  a  pair  of  comers .      . 

a  sprig,  and  small    circles    and  points.     These 

tools  aro  all  made  in  the   same  manner,  and  Uiev 

are  to  be  hud  in  every  conceivsble  shape  and 

design.     I  have  only  drawn  out  tlioie  which  we 

teqnire  for  the  book  in  hand.     Fig.   38  shows  r 

piulet  with  a  liaadle  attached. 

After  the  book  haa  been  laid  on  and  pat  in  th< 
preas,  the  two-line  pallet  ia  pressed  on  up  the 


workshops  to  make  a  finisher,  and  a 

show  some  specials ' •<-.•— i.- 

with  extra-work. 

ThegretUest  can 
get  the  proper  d^roe  of  heat  (or  the 
hot  they  will  bum  the  leather,  and  if  loo  cold 
they  will  notmake  tho  gold  stick.  Evendifierent 
coloura  of  calf  require  a  different  degree  ol  heat 
perform   the    work   eucceaafuUy.      This,  of 


keep  his  wits  about  him. 

The  treatment  of  morocco  is  Bomewhat 
different  from  that  of  call;  but  I  will  reserve 
my  remarks  about  it  nutil  my  next  article. 


side  of  the  back,  taking  care  to  mitre  each  panel . 
the  same  pallet  is  now  passed  across  the  back  to 
the  lines  which  have  been  marked  with  the 
folder.  Tho  cat-tooth  is  then  pat  on  at  the 
of  each  band,  then  the  tail-pallet  is  put  on  both 
head  and  toil,  taking  care  to  turn  the  pallet,  so 
that  the  points  are  outward  in  both  cases ;  then 
the  camera,  working  from  both  sides  of  the  book, 
and  the  centM  may  now  be  placed  in  positioil, 
finishing  off  with  the  sprigs,  circles,  dots,  &c. 
When  this  has  been  done  the  surplus  gold  is 
wiped,  off,  as  already  explained,  and  the  letter- 
ing of  the  title  proceeded  with.  A  letter  is 
chosen  which  will  suit  the  space  allotted  for  tho 
title,  and  three  lioea  an  marked  on  the  top  of 
the  gold  with  a  fine  thread.  A  mere  touch  of 
the  Uiread  will  make  a  line  that  will  show.  If 
the  thread  is  pressed  lightly  it  will  mark  the 
leather,  which  u  not  desirable. 

The  letters  are  heated,  and  taken  np  one  by 
one  and  impressed  evenly  to  the  lines,  taking 
care  that  t)  ey  are  spaced  equally.  Aiter  the 
gold  has  been  wiped  off,  the  back  is  nibbed  over 
with  a  piece  of  soft  flannel  to  take  oS  all  grease 
or  small  piecea  of  surplaa  gold  which  may  atill  be 
adhering.  The  whole  back  is  nowpoli^ied  with 
,  a  hot  pi^isher.  Fig.  39.  This  finishes  tbe  back, 
and  care  must  now  be  taken  not  to  soil  it  in  the 
af  tw-operations.  Fig.  10  will  give  an  idea  of  a 
full  eit™  hack. 

This  description  is  easily  written,  and  as 
easily  read  and  understood ;  but  for  the  amateur 
who  wants  to  carry  ont  the  instructions  in  a 
practical  manner,  the  matter  is  aot  qnite  so  eas^. 
However,  there  is  nothing  for  it  ^{jt  try,  and  if 
yoa  fail  you  most  just  tiy  agaia  g^^j  Again  ontil 
yea  become  perfect.    It  lakag  sshT    yoars  in  the 


badge  can  be  readily  affixed.  For  racing 
toormg  it  is  well  adapted,  being  a  [ 
glass  with  a  wide  visoal  angle,  aa  well 
Sght  and  portable.  It  majr  b«  carrie 
pocket  like  a  cigar-case,  and  ia,  tberalon 
convenient  form  of  glass  for  the  op 
theatre,  requiring  no  bulky  outmda  case. 


FHOTOeHAPHIC    AHB    OPTICAL 

NOTELTIZB. 

L/fESSRS.    PERKEN.    SON,    AKU    RAY- 

U.    MENT  are  introducing  two  useM  novel' 

ties.      Fig.    1    shows    their   new    "OpUmos'' 


magcesinm  fiash  lamp  for  photographers 
is  the  stopper  of  the  spirit  lamp ;  B,  spirit 
reservoir;  C,  stopper  of  the  magnesiom  reser- 
voir ;  D,  reservoir  of  magnesium  powder ;  E, 
junction  of  rubber  tube;  F,  apnng  tap  (or 
conducting  powder  to  passage ;  G,  pneumatic 
ball ;  H,  stand  or  lundle  for  supporting  lamp ; 
K,  removable  screw  cap  to  allow  cleansing ;  L, 
junction  between  pneumatic  ball  and  tube.  To 
use  the  lamp,  remove  the  stopper  A  from  the 
reservoir  B,  fill  the  roaervair  B  with  as  much 
spirit  as  the  sponge  will  absorb,  replace  the 
metallic  gauze  aa  well  as  the  stopper  A  to  prevent 
evaporation.  Remove  stopper  C  from  reacrvalt 
D,  into  which  pour  the  magnealum  powder, 
which  should  bo  perfectly  dry.  Replace  the 
stopper  C  to  prevent  loss  of  powder.  The  lamp 
may  be  held  in  the  band  or  stood  on  a  table  oi 
otiier  support.  The  lamp  being  now  ready, 
remove  the  stopper  A  and  light  the  spirit 
reservoir,  waiting  until  it  bams  well,  press  the 
pneumatic  ball  G  to  assure  yourself  that  tho  "■' 


i^ 


JASXSR'B    IKFHOTEMSVTi 
PHOIOOHAPHIC    f ILKS 

T^HE  action  of  the  chromic  salts  on 
and  other  colloid  sabstanc«a  is  well 


are  effected  when  bichromntea  are  bt«i 
contact  with  silver  surronndsd  by  g«lai 
he  obtained  a  patent  for  the  proceoa.  £ 
tine  films  are  prepared  in  tlie  aaoal 
without,  however,  any  hardening  ago 
picture  being  taken,  the  plate  with  t 
image,  preftiably  developed  with  iroi 
meraed  m  stnmg  bichri^nate  of  nmn 
aboat  a  minute,  and  is  then  washed  ai 
when  it  is  readv  (or  use  in  the  printing 
as  follows: — The  plate  m&y  be  of  coj 
may  be  etched  ;  the  etching  floid  will 
where  the  plate  is  most  protected  by 
matter.  A  copper  printing  plate  iathnsi 
The  plate  or  surface  may  be  treated 
water,  and  then  used  for  printing^  by  I 
suitable  ink  on  the  surface,  laying  paper 
and  expelling  the  superfluous  ink  by  ; 
The  plate  or  surface  may  be  used  d 
printing  by  rolling  a  greasy  ink  upoi 
mk  adheres  to  tbe  insoluble  parts,  and  ia 
by  moisture  which  the  iinchfuiepd  parts  r 
the  inked  plate  is  then  pressed  against  tj 
to  be  printed.  The  plate  or  surfsce 
charged  with  greasy  ink,  and  after  wsa 
image  may  be  transferred  to  a  lithogrspt 
or  surface,  which  may  then  be  used  in  ; 
in  the  well-known  manner.  In  the  pr^ 
of  the  plate,  chemically  similar  reagents 
u»ed  in  place  of  bichromate  of  ammoc 
organic  bodies  similar  to  gelatine  can  ba 
place  of  or  in  conjunction  with  it.  Ths 
mate  or  similar  reagent  may  be  placed  pn 
in  the  film  or  developer,  and  react  on  U 
tine  at  the  same  time  as  the  develo) 
free  the  metallic  ailver.  In  this  proc 
chemical  reducing  properties  o{  silver  i 
ployed,  the  silver  image,  acting  wilhtli 
the  bichromate,  to  render  the  gelali 
insoluble,  while  the  metallic  silrer  fom 
image  acts  in  tbe  place  o{  the  lightiD' 
chemical  change  in  tho  film. 


passes  (reely  wilbont  extinguishing  tbe  flame. 
Press  the  spring  tap  F,  which  will  sUow  the 
powder  to  enter  the  tube  above  it,  and  close 
again.  Now  on  squeezing  the  ball  O  the  air 
will  force  the  powder  through  the  flame  and  give 
a  brilliant  fiash.  By  pressing  the  tap  F  two  or 
three  times,  more  powder  can  be  burned,  and  a 
more  intense  flash  may  be  obtained.  To  create 
a  continuous  light  remove  the  pnenmatic  ball  Q 
from  the  mbber  tube  at  L,  and  blow  softly  with 
the  mouth,  at  the  same  time  holding  open  the 
apring  tap  F,  which  will  allow  the  powder  tt 
enter  the  passage  whilst  the  wind  you  blow  int( 
the  tube  carries  it  through  the  flame.  Thescren 
cap  K  may  be  removed  to  enable  the  passage  U 
be  cleansed,  which  ia  very  necessary  to  the  propei 
peHoimance  of  tho  Utile  machine. 

Fig.  2  shows  thoir  new  "Optimus"  "Ubique'' 
binocular  (Col.  CsrdwoU's  patent),  suitable  for 
military  and  naval  use  ;  also  for  the  laceco 
theatre,  and  touring.  The  "Ubique"  is  very 
suitable  for  officers.  It  can  be  attached  to  the 
cross  belt  in  place  of  pooch,  and  tbe  regimental 


HOPS    AND    BITTER    PRIHCI} 

By  Cbablbs  E.  Sons,  F.C.S.,  A.I.1 

THE  hop  plant,  so  well  known  to  the  inli 
of  the  south-eastsm  couutiea  of  Saf 
accoont  of  the  large  area  there  devoted  to  1 
vatioo,  is  found  wild  throughout  Europe  1 
of  Ava,  eiteoding  northwards  as  far  w 
dinavia,  southward  to  Sicily  and  Gnfl 
eastward  to  central  and  south  Siberia.  Tl 
within  which  it  can  be  snccessfnlly  coltii 
Wewing  purposes  are,  however,  mors  n 
It  Rrows  to  perfection  as  a  rule  a  httle  st 
wiUiin  the  northern  boundary  of  the  n 
dudng  regions.  England  is  thelargesthop- 
and  hop- consuming  country  in  the  wori 
follow  Oeimanv  and  Austria,  the  Unitai 
^aoce,  and  Belgium.  The  total  pi 
of  the  world  is  roughly  estimated  at  s 
and  a  half  owt.,  and  of  this  quanli^ 
produces  in  a  good  year  one  third  or  sti 

Thara  are  ia  this  country  at  the  prss 
54,665  acres  of  hop  land.  The  yield  v 
course,  conaideiatily ;  but  the  avKsge  : 
Tcwt.  per  acre,  Eiving  in  rouoa 
400,OOI)c«t.  Of  the  sS.OOO  acreaaboremi 
33,500  are  in  Kent,  about  7,000  in  Soasex 
Hereford,  3,000  in  Worcester,  1,900  is  Ssr 
the  Continont  the  most  importent  hop- 
districts  are  those  of  Bavaria,  Wuitembsrj 
Bohemia,  Alsace,  Lorraine,  Borgundj 
France,  and  Belgium.  In  America, 
grown  largely  in  New  York  Stata,  C 
Oregon,  and  Washington  Territory. 

The  hop  belongs  to  the  order  Ciin 
which  inclades  the  common  hemp.  It  isl 
producing  annually  long,  roaghish,  twisl 
and  coarsely-toothed  leaves  resembuDf^  th 
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m^,  the  nul«  and  faoule  floiran  we  ptodaced 
dufaimt  plaota.    It  ii  the  tsmsla  pUut  that  we 

—  *- -jx  ouTHlfM  with,  u  the  male  u  of  no 

.  -Jna  ;  in  fkct.  it  a  not  gioini  U  oil, 

1  wliaoeTar  found  in  •  plantation  is^renuiTed.  I 
U  thereton^  meraly  remark  ODoeerning  it,  that 
llowen  lonD  in  loote,  drooping  panicles,  eacb 
hkTing  five  p«tal«  and  ftve  iCamenH.     ~' 


lala  Bowen 


qnke,  tba  floieta   being  protected  bj 


floieta 


— tifOrmtheooneor  BtroWlenjedbr  the 
•rnr.     TbeM  btaota,  which  numbei  40  tu  100  in 

OMUi,  an  mirled  iswardi  at  the  baas,  and  enfold 
■ft  niidigic  deaoribea  aa  a  imaU  lenticular 
wl  fndt  oi  nnt  ^  of  an  inoh  in  diameter.  This 
t  (populwly  rMoned  to  as  a  leed),  and  also  the 

■adlhabaaeot  all  the  leaf- li ke  orgaiu  which 
tOtaU  tba  cone,  aro  beset  with  numeroos 
ins,  tnadiuant  ^lande,  called  Lupolinic  gnins 
laupulin,  and  it  la  to  them  that  the  aiomatio 
ar  Aod  the  taata  of  tha  hop  an  principally  doe. 
gditaon  to  Ukii  fact,  which  initMlf  renden  them 
tie  Bieateat  fmportanee  to  the  brewer,  these 
•tUidc  mini  an  of  great  intmvat  both  to  the 
uiat  mm  the  mieroaoopiit.  Inaamuob  aa  th«e 
ids  kTB  fonned  opon  the  akin,  thej  oome  under 
denomiaBtion  of  g^dalar  hain,  although,  in 
■•Xnce^lheyarBTarydifferenttothe  trueluuri. 
ov*  to  Toonalf,  aava  Dr.  Brannoait  in  hia 
wipHaa  cl  Uu^  deWopment,  a  sort  of  apoon- 
poa  tmmI,  or  a  ahallow  circular  baain,  either 
do,  liwMua  thaia  fdands  are  sooMtimas  > 

at  other  tinua  connd.    The  TSMel,  whethe.  uio 

or  tha  other,  hM  a  central  depreeiuin.  Tm.niTi. 
ther  that  it  baa  a  wide,  fiattish  brim  slightlr 
**d.aodthatthehase,  iaeteadot  beU^amooth, 
a  Unnt  point ;  that  the  oolour  is  anowv  white 
b  •  ATsry  Isstre,  and  that  the  inner  lurface  hai 
mIt  lying  npon  it  a  tot;  delicate,  tnuuparent 
■alBBDa.  Yoa  hare,  then,  a  good  idea  of  Uie 
■oUaaglaiidin  it*  earlier  stage  otdeTdopmeot 
M«  U  eontainB  any  erf  that  Velio  w  resinoo*  matta 
moA  nriaad.  Ifwe  watch  this  Itttle  Iwsin  wt 
■U  MP  a  minute  drop  of  fluid  appear  in  the  centrt 

Um  itwriwinn  immediately  bnieath  tba  above- 
■tinneif  transparent  membrane,  termed  tht 
d«Dla.  Thia  drop  becomes  yellow,  and  inoeasei 
-"-  -"     -■      '-B,  until  the  cuticnla  is  swollen  uj 


hsannnhwe  above  tha  rim  of  tha  Tessel 
r*.  thsn,  the  Lupolins  grain  aa  it  appears,  it  the 
calm)  he  aufficuntlr  abundant  to  M  tha  vessel ; 
t  it  often  happens  that  the  seorstion  stops  long 
EOaa;  In  othweaaea  it  does  not  t^  pLMe  at  alL 
is  ii  an  important  fact  overlooked  in  the  ^uatioa 
bofL  for  the  qoanlf ty  of  Lupuline  apparent  to 
1  Baked  eye  is  not  always,  though  gsDeraUy,  a 

i*  for  many  of  the  Lupuline  gi4ice  may  be 
-empty  in  the  case  of  a  hop  that  has  grown 
EbU  vigour,  and  these  balt-empU  graina  would 
judged  as  tnll  by  the  QQaided  aye.  Dr. 
mrnqfit  baa  mggeeted  that  the  microscope  should 
tiaed  in  the  viiklnation  of  hope,  but  up  to  now 
1  quite   -"" ■      -      ' 


Wd  eya  bslu  (till  consider 
U^y,  Thakop  cUot  is  pi 
iiiiiga or** seta,"  which  ai 


d«,  the  auoont  of  Lupuline  as  seen  by 

'    '       •^  considered  the  best  criterion  of 
'  is  propagated  entirely  frcm 

h  are  pieces  about  4in.  '- 

t  Migi  (uoa  m  the  apriog  from  the  fibri 
mtt  whioh  foima  at  the  upper  port  of  the  i 
VKwn."  Hess  an  put  in  a  so-called 
ill  October,  when  they  are  planted  oat 
■«  tamed  "hills,"  usually  two  seta  to 
m  Un,  tka  latter  being  generally  Oft.  to  61H. 
Mt, ao that thae are  about  I,oaotol,200hillsto 
■  mat.  Nothing  is  done  to  them  then  till  March, 
W  th^  are  "dressed,"  which  means  that  the 
■■t^an  eot  off  with  a  bnile,  and  .ground  f 
Md  vf  vnt  them.  Oenerally  thay  do  not  pro 
Ws»nABm  flrat  year,  and  it  ia  not  comidere 
nhOle  to  stimnlala  thsm  too  much  at  firm., 
■■(  lake*  plaoa  in  Uis  early  spring  after  the 

JMmg"jfoc«««.    Two,  three,  or  toor -*' 

MbeaAhiU;  womeo  and  boys  take  t_  , 

^Ihoataaki  iriiere  th^  have  ivmained  daring 
l^vbter,  and  men  dig  holes  with  an  '— 
PBU  bar,  and  ram  the  polee  down  into 

^  laigth  of  the  poles  - 

LjUi    ooontiy;    but 


r    on    the   Continent   they 
■■■     poiBB    aa    high    aa    40ft.     The 
^jnosas  i*  the  tying  of  the  bine  to  the  pole, 
"■JMually  dmie  it  women  and  girls,  and  takes 
■v^om  April  to  May.    Ifore  I  may  draw  yoi 
^rilta  to  (be  peooliar  rerotving  motion  of  U 
^(lap  shoot.    Darwin  describes  it  aa  a  "  coi 
■■•M  bowiag  movement  directed  sucoesarely 
jrtnltff  tilt  fnTmrrsM  "    "When  ayoungbop 
gt  tmm  from  tha  gmund,  tha  flnt  two  or  three 
■Mi  aMqnitaabsigu,  and  Temain  stationary,  but 
h.>sc(|  whilit  Tory  ywing,  may  be  seen  to  bend 
tM*M*,aitdtotnv«l  slowly  round  towaida  all 
>k  of  Iba  hnriwn,  moving  like  the  hands 
4A  tiUh  tba  son.    Tha  revolving  movement 
aMaaksg  aa  the  plant,  continues  to  grow, 
ft  aapsnta  tatteoiade,  as  it  becomes  old,  a 
■0«a,"    "  Whmi  a  rsvolnng  ahoot  meets  with 
Bpcd  ftamotioo  is  naoaaaarlly  anestedatthe 
■fof  eaatect,hiitthe  fase  projecting  part  goes 


on  revolving."  "  Itence  it  ii  that  the  binea  find 
the  poles  so  qoiokly,  and  so  soon  encircle  them." 
It  can  be  eipflrimeotally  proved  (hat  thia  twioing 
motion  only  takea  place  it  the  plant  receivea  certain 
of  the  rays  of  the  spectnim,  tor  the  aeedlinfp  of 
young  dimbing^lanu  remain  Htraigbt  when  grown 
under  glass  sha^  of  corttiin  colours.  Ax  regards 
varioug  lands  of  hops  grown  in  England, 
in  fact,  anywhere,  the^  are  mere  modifica- 

I     of    one    single    speciea,    and    d  lifer    one 

from  another  only  in  pariods  of  maturity,  pro- 
duetivsnesi,  or  aroma,  size,  and  lihmpo  of  cones. 
Qoldings  are  the  choicest  in  quality  and  aroma : 
the  strobiles  are  modentoly  small,  and  grow,  not 
dusters  liks  some  other  varieties,  but  more 
singly.  They  oiisinaCad  from  seed  grown  by  a  Mr. 
Uoldmg,  of  Mid  Kent,  and  are  largely  cultivated 
'  East,  North,  and  Uid  Kent ;  but  not  ao  mncb 
the    Weald   of   Kent  or    Susses.     Bramlings, 

med  fmm  a  plaoe  in  East  Kent,  are  a  modi&ca  - 
tion  of  the  Ooldiog,  not  so  fine  in  quality ;  but 
oomiag  to  maturity  ten  daya  earlier.  Grapea,  bo 
called  became  they  ^lon-  in  cluiteis  like  that  fruit, 
rank  nait  to  Qoldmgs  in  quality  :  thay  are  more 
proUflc,  and  the  atrobiles  are  larger  than  those  of 
the  latter.  Colegatei,  named  after  their  introducer, 
are  an  interior  kind,  having  a  somewhat  unpleasant 
flavour:  but  they  produce  heiyy  crop),  and  are 
hardy.  The  diSerencea  in  appearance,  ijuality,  and 
aroma  between  hop)  grown  in  different  localitida 
are  in  earns  oases  very  marked,  though  the  localities 
be  somewhat  near  together  :  tor  example,  Weald  ot 
Kent  hop*  differ  conaiderably  from  £ut  Kent,  to 
which  they  are,  as  a  role,  inferior,  and  Famhams 
are  quite  distinct  from  either.  Comparing  hops 
of  ths  varioos  countries,  wa  may  say  Esst  Kent  ■" 
Inland,  Spaltand  Uallertau  in  Bavaria,  and  Sai 
1  BoheiDia,  produce  the  most    delicate  in  aron 

and  ths  rir-— ' '■'- 

Burgundy, 

Thoee  of  the  United  States,  when  first  introduced, 
ibjectad  to,  on  aocouot  ot  the  strong  black- 
it-like  odour  which  characterises  them ;  but 
they  are  now  largely  imported.  The  hops  ot  Cali- 
fornia and  Washington  Territory  are  fraquently 
most  beautifat  ia  colour  and  very  fine  in  quality. 

MithaU  of  rr.parclhn.—Ia  England  the  hops 
after  picking  are  dried  upon  the  horse-hair  floor  of 
a  ifii"  over  a  ooke  flre,  in  which  ia  burned  a  small 
proportion  of  aolijiur.  The  aulphur  dioiide  pro- 
duced by  the  combustion  acta  as  a  preservative  both 

to  colour  and  quality,  and  retards  fermf- "- 

cesses.  Tlie  drying  requirea  very  careful  i 
because  il  carried  too  far  the  hous  will  c 
dost  during  the  packing,  or  will  ocquii . 
flavour  ;  whilst  it  msuffioiently  dried  the  hops  may 
become  heated  in  tha  balea.  whereby  the  ooloni, 
aroma,  and  quality  are  destroyed.  Alter  drying, 
the  hopi  are  pressed  into  UUes,  Called  pockets, 
wsiKbing  about  l^cwt.  each. 

JIup  I'arafUa. —Tlie  hop  is  one  of  the  most  un- 
fortunate ot  plants  in  being  the  haotiiig-grouad  of 
innumerable  animal  and  vegetabte  paraaitea. 

Hbu  Aphii  lAphu  hiimiil,  or  r/iaivha  h  .  , 
— This  ia,  perh^M,  the  most  destractive  ot  the  hop 
paraaiteB,  belonging  to  the  same  family  aa  the  ~ 

called   "Uigbt      which   attacks  rose-treea.     

larvce  are  mquently  termed  "lice."  For  many 
years  its  life-history  was  a  mystery.  Prof.  Riiey, 
al  the  United  States,  seems  now  to  have  proved 
that  in  the  autumn  the  eggs  are  deposited  upou 
tha  plum-treee,  and  not  in  the  hop  gardens,  - 
prenotuly  supposed.  The  methods  ot  prupigstii 
of  the  speciee  are  two-fold.  In  the  first  place  there 
are  wingless  temolea,  which  lay  eggs  giving  rise  to 
winglSM  lamn :  thees  in  their  tiini  lay  aggi  pro- 
dumng  lorvee  liks  thansalvM;  and  this  contiuuaa 
with  great  speed  for  from  seven  to  eleven  genera- 
tiona.  Bniilea  Oiesa  wingless  females,  others  which 
are  winged  appear,  porticulariy  in  the  spring,  when 
the  flight  to  the  hiqi  gardens  takes  place,  and  again 
in  the  automn,  when  the  hops  ore  cut  down,  and 
the  aphidea  are  compelled  to  seek  paitur«a  new. 
The  winged  femalee  always  bring  forth  live  young. 
The  moles  (winged)  appear  towards  autumn,  and 
pair  with  the  wingless  egg-laying  females,  and  the 
eggs  laid  by  the  latter  then  preserve  the  species  tor 
the  next  season.  During  thesummer,  however,  the 
production  ot  live  young  and  eggs  takes  place 
parthogenetically — i.e.,  without  th       '  '' 

Dilaphw  Vuh'Tit. — One  of  the  _ 
ot  Tipiilida.  T* ha  bum'  are  found  in 
the  fiy  in  tha  cones  ot  the  hop.  The  male  Qy  is 
black,  and  smaller  than  the  female,  whose  colour  ia 
lighter.  They  sometimea  appear  in  large  swarms  : 
in  18C'2,  tor  instance,  millions  were  to  be  seen  upon 
the  plants  and  grass  in  Norfolk. 

Thi  nirt-ir-rm  (Etator  Lineotut,  or  AyriaU-s 
Litieatiu), — The  larvm  ot  the  parasite  popularly 
known  aa  tha  "  Clitk  Btellc,''  belongiog  to  tha 
family  Jilaitrid<r,  is  one  ot  the  moat  destructive 
iitasats  known  to  agricoltuTe.  Eggs  are  deposited 
in  tha  autumn  on  the  stems  and  leaves  of  plants,  in 
I,  and  npon  the  lower  part  ot  tha  hop  plant; 
B  (the  wiie-worms)  proceeding  therefrom 
uui  the  yonnff  shoots  and  roole  with  great  greed, 
1  as  thtrr  live  lour  or  five  yean  unda^rouud,  it 
f  be  imaginsd  that  the  amount  of  deatmotion 


elfaoted  is  couMderable.  They  are  yellow  and  homy, 
and  furnished  with  large  mandibles. 

Frog  tlopprr  {-Eiiafanthm  inlirriipt",  Linne), 
ten  contuied  with  another  iosact  ot  the  some 
family  (OriM/ii/f If),  to  which  the  name  Ap!iru/ihiiia 
Spiinuiria  has  hean  given,  because  the  larvui  ara 
enveloped  in  a  frothy  liquid  known  aa  trog-qilt  (or 
cuckoo-spit).  Both  inwota  poaaeaa  the  power  of 
springing,  bat  they  ore  entirely  different  apecins. 
The  frog  hopper  doee  great  damage  by  lueking  tha 
'  -'--I  from  the  leaves  and  young  shoots,  whicb  '* 


The  hind  legs  ot  the  insect  are  very  bug  and 
powerful :  in  colour  it  is  yeUamsb,  the  wingt  bemg 
marked  with  brown. 

The  Jlap  yit«  UUllicu  a,«r,>u,.,.  or  J/u//h-.» 
!iu,imli)  doee  injury  occoaianally  to  the  young  plant 
by  perforating  the  leaves  with  its  powerfuf  lawa, 


iiteat  tl 


by  perforab 
which  have 


t  teeth. 


ibcmatea  m  iti 
perfect  form  under  bushes,  &c,  in  the  neighbour- 
hood ot  the  hop  grounds,  ooming  out  in  spring  about 
the  time  when  &e  hop  plants  ore  being  tied  to  the 
poles;  itimmediatelycommencea  feeding.  Pairing 
takes  place,  and  the  eggs  are  laid  on  the  under 
~  irface  of  the  leaves  and  upon  the  young  ahoota. 
artunataly,  however,  the  insect  only  lays  one  egg 
per  day,  ao  that  it  does  not  multiply  very  tost.  The 
eggs  hatch  in  eight  or  nine  days,  and  the  small 
'  "  laivx  bore  into  the  leevea.  The  hop  Oea  is 
ippery  colour,  and  is  ot  the  samo  genus  aa 
the  turnip  flea,  Ifnttka  mmeium. 

Ghmt  ifalh  {mpiiliu  h,m<ili.  Stephenal.— The 
arvo]  of  thia  parasite  eat  through  the  roots  ot  the 
lOD,  and,  being  unnoticed,  the  damage  which  they 
iffect  ia  often  attributed  by  the  grower  to  other 
Auses.  TheperteetinsectaappeorinMay  or  June, 
ind  BOoD  commence  layingegn,  which  are  batched 
n  about  lourtaen  days.  ThalarvEe  feed  until  the 
following  April,  and  then  become  ehryaalides,  from 
which  the  perfect  insect  Bnollr  appeari  as  above 
stated— about  Hay  ot  June.  The  male  moth  bos 
white  wings,  and  U  amallar  than  the  female,  whose 
wings  are  yeUow,  marked  with  orange. 

Of  vegetaUe   parasitM   that   attack   the   hop- 
plant,  the  most   important   ore   two    species   ot 
fungus,    or    mould;    the    one,    Fumago    salicina, 
covers   the   leaves    with    a    block    dqiosit,   ond 
if  this    enters    the    cones    their     development    is 
ited,  ond   they  shrivsl   up.    The  value  ot  a 
le  parcel  ot  hops  ii  enormouBly  depreciated, 
it  there  be  but  a  few  mouldy  cones  amongst 
them,  for  such  hops  are  moat  carefully  sb'.uined  by 
brewers    on    account    ot  ths   danger    o(    causing 
abnormal  fermentations  in  the  beer.     The  other 
fungus,    PodosphiDra    coat^nei,    is    a    speciea    of 
mildew  which  coots  the  leaves  and  cones  with  what 
appears  to  the  naked  eye  as  o  greyish  powder. 
The  chemical  analysis  ot  the  hop  ia  a  work  ot 

Gculior  difflculty,  and  hence,  notwithstanding  the 
Mrious  inveatigations  of  the  chemists  who  during 
the  last  100  yeora  have  attempted  it,  our  knowledge 
of  the  exact  chemical  composition  of  the  various 
conatitaente  is  tar  from  being  complete.  The  num- 
ber ot  substances  tctmdfromtinu  to  time  in  the  hop 
is  very  large.  I  will  only  briefly  refer  to  those  of 
minor  importance.  Thoee  ot  value  in  brewing  are 
the  bitter  resins,  the  essenttal  oil,  and  the  tannin. 
In  addition  to  these  there  ore  present :  Qlncoae,  1 } 
to  3}  per  oent.,  gam,  wax,  oellulose,  or  woody  fltee, 
acetic,  malic,  c^c,  and  valerionic  acids:  phlora- 
gludne  and  cvonogea  (the  presence  of  these  two  is 
disputed);  trunethylamine — a  volatile  compound  ot 
ammonia,  smelling  Uke  herring ;  choline  (foond 
also  in  broio  and  nerve)  :  aspaiaguie — a  nitrogenous 
body  found  in  sseds  of  the  leguminoani  and  in 
certain  roots ;  arahic  ocid — o  constituent  ot  gum- 
araUe ;  albominoida — aubstances  allied  to  white  ot 
wg;  and  phlobaphsne^a  decomposition  product  at 
tannin.  In  the  ash  there  ara  chlorides,  aulphates, 
and  phosphates,  silica,  potash,  (oda,  lime,  magneaia, 

Hop  oil  is  one  ot  tha  most  important  constttnents 
ot  the  hop,  and  it  is  one  for  which  there  is  no  anb- 
■titute.  It  is  not  a  single  substance,  but  a  mixture 
in  which  OreshoS  found  a  terpene-like  l)Ody  ond  a 
OTTgenated  hydro-carbon,  together  with  Valeric 
aldehyde.  The  latter  ia  the  cause  ot  the  cheeay 
odour  noticeable  in  some  old  hops,  na  Valanc 
aldehyde  readily  oxidises  to  valerianic  acid,  which 
poaaenes  the  disagreeabte  odour  in  question.  TJia 
treah  oil  has  an  Intense  odour  of  hop,  but  otter 
radistillalioa  with  potash  the  characteristic  hop 
odour  gives  place  to  a  peloigDninm-like  perfume 
A  portion  only  ot  the  Oil  ts  readily  volatilised,  the 
remainder  bemg   driven    oil  with  difficulty  even 


egnas,  a 
eLr.m( 


diatlUatian,     On  oxidation 


remainder  being 
after  many  hours'  . . 
it  yields,  aa  already 

Tannin,  the  third  ot  the  more  important  oonstitn- 
ents  of  ho^,  serves  the  brewer  directly  aa  a  clarity- 
iog  agent  for  forming  iniolohlo  comiiounda  with 
^  BlDumim^  of  the  malt  extract,  and  mdirectlv 
beoansa  thaas  albuminoids,  which 
great  part  removes,  ore  the  most 

™.., r-able  bodies  existing  in  the  wort, 

and  if  left  in  aolutkm  would  render  it  very  liable  to 
pntrataotive  termantatiaik.  The  tannin  is  accom- 
panied in  the  hop  fay  an  oxidatioa  product  called 


readily  deoomposabl* 
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phlobaphGDe,   nhich  jiulia  tug&r  on  'boiling  with 

Bitter  Pi-iwipl't—nete  I  mint  eipliiq  that  the 
title  of  my  paper  may  b«  a  trille  misleading.  I  hod 
origin&llj'  wleoted  ''Hopt  aDd  Hup  Sututitutei," 
but  conndariiiK  Uut  there  ia  no  real  hop  iiiliilitulc, 
X  «u  otiligsd  to  DW  the  words  bitter  principlsa. 
Ab,  howtTer,  the  nambor  of  bitter  auhat^ces  to  bo 
fbiind  in  ttiftTseetehle  kingdom  ii  enormous,  1  ibAll 
Onlf  have  time  to  touch  u^n  a  fev  of  their  general 
propertieeinffroapB,  referring  in  detaQ  only  to  t  TO  or 
three  Utten  th&t  brenerB  have,  rightlf  or  wrongly, 
been  nupocted  of  using  in  the  manufacture  of  heer. 
Vegetable  subalancas  which  have  the  property  of 
creating  a  bitter  tut«  may  be  grouped  into  tbree 
dauas.  The  first  of  these  iacludea  the  alkaloids,  of 
which  Here  are  at  present  about  two  hundred 
known,  the  number  being  added  to  oontinoaUy. 
They  form  a  group  of  Bututaacea  containing  nitro- 
gen, freqaenlly  derivativeB  of  quinoJine  or  pyridine, 
knd,  like  the  alkalies  of  the  miueral  kingdom,  form 
■alts  with  aaida  in  the  same  way  as  do  metallic 
oiidee.  They  include  many  valuable  dnig^  and 
many  violent  poisons.  Tlia  lirst  discovered  was 
morphine  in  opium,  about  the  he^nning  of  this 
OjQturj,  by  Deroane  and  Sertiiroer  mdcpendenlly : 
then  followed  in  quick  succession  strjuhuiue  (from 
St.  I^atiua  bean  and  nni  vomica),  verftlrio  (in 
tabaiLUa  eeeda),  brucine  (from  aux  vomica),  delpbi- 
i:iiQB,jiipenne,  uuiniue,  cinchonina,  solauin,  caliein, 
niootms,  Ac.  The  soconil  class  of  subatanoes  in- 
ftladea  the  glueaaides,  hodioa  which  owe  their  name 
to  the  (aet  that  they  yield  sugar  on  being  split  up 
by  the  action  of  aods  or  otherwise.  For  inatance, 
»mygdalino  in  bitter  almnnds  aplita  iato  glucose, 

gnissic  aoid,  and  beuieic  aldehyde  or  oil  of  almouds, 
otasrium  myronato  from  mustard  yielda  sugar, 
potassium  bisulpbate,  and  miutard  oil  (ally!  thio- 
cyanide).  The  third  clau  of  bitter  substances 
Aompiises  those  of  indeSuite  composition  not  be- 
longing to  the  alkaloids  nor  to  the  glucosides,  and 
whose  cbemicsl  structure  is  for  the  most  part  as 
yet  unknown.  They  are  termed  simply  bjttec 
principles.      It  is  from   this    group  and  from  the 

S'acostdea  that  CArtain  members  have  heeu  selected 
replace  the  bittorof  the  bop,  but  from  the  few 
facts  which  I  purpose  saying  about  them  you  will  see 
that  they  can  but  veryimperfeotly  act  as  hop  substi- 
tutes. Tnemantimportantitquassiinn.lheactivo  prin- 
ciple of  qnaaaia,  Uie  wood  of  a  West  Indian  tree, 
Picrena  eicelsa.  which  grows  to  the  beig^t  of  oOft. 
to  GOIt.,  and  somewhat  resembles  the  ash.  It  ia 
{otensely  hitler,  so  Uiat  a  pound  of  chips  would 
•qoal  in  bitterness  a  goad  many  pounds  of  hops. 

dangerous  rival  of  (he  hop.  but  that  the  bitter  is  of 
a  peraiBtont  nature,  quite  unlike  what  Dr.  Matthew 
Adaoifl  terms  the  fugitive  bitter  of  the  hop.  nor  has 
it  any  taumn  nor  any  aromitic  odour  whatei-er. 
Oentian  root,  obtained  from  a  perennial  herbfound 
in  Diouotainoua  parte  of  Middle  and  South  Europe, 
contains  a  gluooside,  geutiopicric,  very  bitter, 
whioli  splits  up  by  the  aotioQ  of  acids  into  gen tio- 
genin  aud  gluonse.  Closely  allied  to  gentian  are 
cbiratta  sad  buck  beaii.  Chiretto,  or  Ophelia 
chiiotta,  is  a  plant  of  the  same  order  as  gentian, 
and  KTOWB  iu  North  India;  its  active  prindple, 
chirettia  oi  chiratlio,  docs  not  yield  glucose  on 
decompositjon  with  acid.  The  common  buck  bean, 
or  Henyantbes  trifoUata,  contains  a  bitter  glncoside, 
menyaathin,  which  decompoiaa  with  acids  into 
■agar,  and  an  oil,  meuyauthol,  having  a,  bitter 
almond  odour.  Calumba  is  obtained  from  a 
diuDcious  peieunial  dimbtng  plant  growing  in  the 
forest*  of  East  Africa;  it  has  a  nauseous,  bitter 
taste,  due  to  the  substance  columliin,  discovered 
by  Wittatock  in  1830,  and  separable  in  the  form  of 
rhombic  (Syitala.  To  the  same  order  as  Calumba 
belongs  Cocoul us  Indious,  a  climbing  plant  from  the 
liiaat  Indies,  its  active  principle,  picrotoiin,  being  a 
nowerfol  poison ;  it  may  be  separated  from  the 
berry  in  the  form  of  radiatuig  silky  crystals.  Coc- 
GulUB  Indicus  also  containt  a  large  amoiuit  of  fat, 
and  an  alkaloid,  menispermin,  but  which,  according 


9,  aa  in  these  later  days  that  ia  a  thing  to  be 
■mined  by  eiperiment  on  the  special  steel  in 

125'  F.— Colour  atorts  pale  yellow. 
460'  F.-Straw.  535'  F.-Violat. 

475'  F.— Orange.  5S0'  F,— Blue. 

500°  F.— Brown.  liKT  P.— White. 

650'  F.— Purple.  62!,'  F.-Red. 

In  drawing  the  temper  of  ioob,  however,  onlesa 
is  in  some  special  lines,  the  colours  are  only 
observed  for  their  utility,  aa  indicating  the  proper 
temper,  as  the  meoni  for  on  end,  while  "  bluing," 
technically  speaking,  is  a  process  carried  on  for  the 
"Bcific  purpose  of  causing  the  articles  on  which  it 
used  to  aBBume  a   blue  colour  for  ornamental 

The  process  of  bluing  band  springs  for  the  rifles 
t  the  Springlield  armoury  is  thua  given;  "First, 
>at  lightly  with  linseed  oil ;   then  sift  dry  hard- 
wood ashes  over  the  sDrings  with  a  sieve,  until  they 
'ered ;    place  them  in  a  furnace,  and  beat 
them  until  the  colour  begins  to  change  to  a  blue  ; 
after  which  they  are  cooled  in  the  air,  the  ashes 
brushed  off,  and  they  are  placed  in  a  wire  basket, 
and  immersed  in  sperm  oil ;   when  token  out,  they 
washed  in  a  solution  of  soda,  to  remove  all  oil. 
I  hnsaed  oil  causes  the  ashes  to  stick.     Tlie  pro- 
I  is  c»llod  ij-/(  lil'iii\g."    By  coating  them  evenly 
li  ashes  tbey  ore  not  exposed  to  the  direct  access 
lir,  and  oxidation  takes  place  slowly  and  iioi- 
formly. 
Other  small  articles  have  from  b'me  immemorial 
h!u  blued  in  sheet-iron  pans,  which,  being  pro- 
vided with  ir^n  handles,   can  be  shaken  over  the 
fire  like  a  ecru  popper.     The  work  in  cleaned  oiler 
,m  ue  polishing  wheel,  by  boiling  it  in 


^oPelleti 


PRACTICAL  DETAILS  OF   BLUING.' 

THE  brilliant  blue,  brought  out  by  heat  on  e 
highly -polished  piece  of  steel,  certainly  pre- 
Bonta  a  beautiful  appearance,  which  pleases  all  who 
lehold  it.  Ilauy  be  produced  by  various  processes, 
but  in  order  to  produce  the  best  results  it  is  uecei- 
eary,  in  them  all,  that  the  surface  shall  be  made 
thoroughly  clean.  It  a  piece  of  highly -polished 
■teet  ia  simply  touched  with  the  uncovered  baud, 
there  will  bo  an  impreseion  left  upon  it,  which  will 
Bhow  after  it  is  blued,  unless  llio  imperfaptible 
ataio  is  removed  before  heat  is  applied.  The  blue 
coloor  is  due  to  a  certain  amount  of  oxidation 
oorreapooding  with  a  definite  degree  of  heat.  The 
temperature,  as  is  indicated  by  the  colours  which 
govern  iu  drawing  the  temper  of  loola  is  given  in 
the  table  which  follows.  The  ns^lJ  at  tools  to 
which  the  different  temper,  areap^^ble  ore  not 


■'■''"*'*4V^'''" 


from  the  polishmg  v 

er,  washing  iu  cleal 

d  dusting  with  Ume.    Clean  saud,  n 

atod  hot  enough  t     '  '  '      " 


The 


oatter 


_ _  .jey  gradually  come  to 

desired.     It  is  to  be  noted  that  they  must 
be  a  httle  overdrawn  when  they  are  taken 
off,  beciuse  when  they  casually  appear  to  be  of  a 

before  oiling,  tbay  are  apt  to  develop 

flor  they  are  oiled.    Tt 

pie  to  a  penion  looking 


10  process  ai 


ft" 


himself  he  uuds  it  will  not  ba  successCi 
irk  is  not  clean,  the  sand  dean,  and  the  entire 
with  due  regard  to  securing 
beat,  and  bringing  the  work 


the  proper  degi 

The  arrangements  for  conducting  bluing  opera- 
tiona  on  a  large  ecala  cousiat  of  a  shallow  iron  pan, 
1  over  a  flro-boi  and  grata.     A  good  siin  is 

must  be  especially  made  for  keeping  up  a  steady 
lat.  Hard-wood  cbarcoal  is  used  in  tbe  pan,  and 
lOuid  be  granulated,  of  a  si^e  to  suit  the  work. 
s  the  DeoesBary  degree  of  heat  required  to  produce 
le  blue  colour  on  the  wort  almost  verges  upon  rod- 
it,  the  charcoal  slowly  ignites,  is  gradually  con- 
aumed,  and  this  loss  must  he  repaired.  Before  it  is 
ready  to  receive  the  polishad  pieces  it  most  be  heated 
^  "  shovelled  over,  to  detect  any  httle  tumps 
ilder.  as  the  smudge  from  these  would  be 
likely  to  tarnish  the  work.  Tbe  bright  work  is 
'imshad  olT  well    with  lime,   to   remove  anything 


which  would  pi 


t  the  : 


Iformly  upon  its  surface  ;  otherwise  it  will  have 
itUtil  and  dirty  appearance,  which  cannot  be 
cted  without  repolishing.  Pieces  of  irregular 
fono,  some  |iarts  of  which  are  thicker  than  others, 
great  deal  of  wati:bfulneBS  aud  skilful  maiii- 
to  prevent  the  thin  parts  from  becoming 
heated  before  the  thick  ones.  The  firo  must  bo 
kept  down,  la  prevent  the  thin  parts  from  being 
overheated  before  the  thick  parts  nave  come  to  their 
colour. 
If  polished  ateel  is  heated  where  it  does  not  como 
___!__!  _■..,   .!_  _j_    ..  jji^  jjijj  oiidiae.  and 


colour. 


a  kept  0 


by  0 


work  does  not  change  colour  while  it  is  buried,  but 
immediately  upon  its  being  withdrawn  from  the 
ooa!,  or  uncovered,  and  exposed  to  the  air,  the 
colours  fiush  upon  it  with  great  rapidity,  running 
the  full  regular  gamut  of  the  ateel  spectrum  ;  for, 
although  it  may  turn  hluo  almost  instantly,  it 
becomes  pale  yellow  Qrat,  and  exhibits  the  other 

Owing  to  Uio  fact  that  the 'charcoal  cannot  always 
be  kept  at  the  proper  heat  to  causa  the  articles  to 
become  blue  when  exposed,  it  is  necessary  to  con- 
stantly bring  them  to  sight,  and  change  their 
KBitiona,  to  aecure  their  even  heating,  and  when 
Id  by  the  tones  for  this  purpose,  they  are  also 
carefully  brushed  with  lime  dust,  to  remove  any 
foreign  matter  that  may  adhere  to  them.  ^Vhen 
they  are  judged  to  ba  of  the  right  colour  they  are 
carefully  placed  wbere  they  will  not  come  in  cou- 
tact  with  anything  to  mar  their  surface,  and  are 
allowed  to  cool,  after  nhic 

All  arrangement  which 
trouble  i)  that  the  light  in  the  bluing-room 
not  Builicientlj  good  tor  the  purpose.  It  is  n 
good  eDough  (a  certainly  diitingniih  a  full  blue 


«  oiled,  1 


some  part  of  tbe  day,  and  if,  by  mistake  ■ruing 
from  this  cause,  the  work  is  allowed  to  oool  bafdn 
it  is  fully  coloured,  it  beoomeB  very  difficult  to  rna 
It  down  again,  as  its  pbaaes  cannot  be  watdiad 
unlesa  Bome  spot  is  brightened  to  eerve  as  a  guide. 
Iron  and  steel  of  all  kinds  cau  bs  blued  by  bast, 
as  it  is  a  natural  property  of  Irun  to  acquire  oibin 
byheat,  which  IB  not  lost  during  any  tranafonaalion 
through  which  it  passes,  but  cast  iron  will  nsl 
receive  colour  any  better  than  it  will  polish.  Thm 
is  a  crust  on  castings  of  iron  which  ha*  DottliB 
aame  "  molekel  "  as  their  interior,  and  with  tka 
ume  heat  acting  upon  it,  tiiis  crust  will  not  aildlit 
the  same  shade  of  blue  that  is  abowo  lir  lbs 
interior  where  it  ia  exposed  by  cutting  thtOD^  tha 
crust.  Pieces  of  malleableiaed  cast  iron  bava  tba 
same  fault,  and  oven  in  a  higher  degree.  Dniu 
the  Civil  War,  whan  the  Government  rtood  ia  BHd 
of  guns,  it  allowed  soni 

atleabloised  o 


mangim 
C-'OOlb,  o 


ind  although  they  ■ 
cast  very  --  ima  to  patiam,"  yet,  in  finiahing,  BUn 
stock  would  lie  removed  from  some  plaoca  than 
from  othen,  aud  whouever  this  was  the  OUB,  tta 
part  from  which  the  most  was  taken  would  pnaaat 
the  appearance  of  a  tighter  blue  than  the  BonooA- 
ing  parts.  It  waa  said  to  look  "  milky,"  ud  Ik* 
iiiBpectorB  condemned  some  for  this  cause.  If  ttef 
had  been  cosed  and  heated  in  an  atme^dtmel 
carbon,  just  long  enough  to  change  the  Btzortait 
skin-deep,  they  would  possibly  have  taken  >  bkk* 
uniform  colour  or  shade ;  it  might  still  hare  basi 
light,  but  it  would  not  have  been  clondsd. 

An  excellent  method  of  bluing  has  been  intro- 
duced into  the  National  Armoury  at  SptingSdd 
within  a  few  years  by  Col.  BufBngton,  the  com- 
mandant. It  has  proved  so  satisfactoiy  in  evsy 
respect  that  it  has  since  been  introduced  i&lo  a 
number  of  private  manufactories.  The  apparato 
required  for  bluing  by  this  method  oouBit*  of  s 
rectangular  cast-iron  tank  of  suitable  dimantiwn 
This  is  made  rounding  at  all  comera  to  dimini^. 
the  liability  of  its  cracking  by  eipojiBion  ortxo- 
troction.  It  is  permanently  set  over  a  fBniBDB. 
The  tanks  iu  use  at  the  armoury  are  of  toSaBit 
hold  a  mixture  of  201b.  of  black  oil^of 
I.  with  ISOIb.  of  nitrate  of  potmsas 
:he  mixture  in  the  proportion  of  I  to  f^ 
'e  is  built  in  the  furnace,  uadamaaa  Oil 
tank,  the  saltpetre  melts,  and  the  mangauuMHltlH 
to  the  bottom  iu  a  thick,  maddy  lediaiaDt.  WiM 
the  workman  is  ready  to  commenoe  opontiaaO* 
stirs  up  the  mongauese,  and  then  aaoattainawlHBK 
the  bath  is  of  the  right  temperatnra  brtkioaiv 
upon  it  a  aprinkhng  of  dry  sawdnat.  IftkaeB- 
dilions  are  right  the  sawdust  will  iostantl?  tfiMi 
and  ignite,  but  if  the  bath  is  not  ^oite  hot  eiKW^ 
the  sawdust  will  glower  for  some  tune  before  takiic 

If  the  bath  is  of 
work— which  must  b 
in  it,  and  allowed  to  r 

it  is  plunged  for  a  few  seoondB  into  oold  „__  .. 
set  tha  temper   as   soon   as  it  is  taken  from  Ba 
heating  bath.     In  case  the  work  ia  not  tampa 
this  plunge  is  omitted.     It  is  then  dipped  tn  ha 
hot  water  for  a  moment,  and  then  linmened  i — 
tank  of  oil.     When  it  is  cool  it  is  removed  tna  ttl 


depth  and  permaneuce  than  that  obtained  b] 

,  Mr.  S,  W.  Porter,  sfli 

~ '  irm,  and  are  obtaipid 

by  thisprocsMtte 

r  tlie  old  pi 


The 


required  two  and  one-half  days,  ciuun-  ■»■■> 
ateel  is  thus  blued.  The  iron  guards  and  B^^w 
are  blued  in  this  manner  after  they  are  aatalU- 
They  are  not  dipjied  in  cold  water. 

Great  caution  is  exercised  to  prevent  Qie  d> 
from  coming  in  contact  with  tha  fire,  on  aaoarf 
of  its  expansive  and  explosive  nature.  7^  tab 
are  removed  as  soon  as  any  signs  of  cracking  afpa^ 
and  others  are  subntituted  ia  their  place. 

A  modification  of  the  old  process,  now  m  SM,* 
to  wipe  the  piece  over  with  oil  when  it  hasn^t 
reached  tbe  full  btua,  and  let  it  coma  to  its  eoiar 
while  oiled.  There  is  reason  to  suppofS  that  9* 
oil  penotratea  the  stesl  to  aome  extent,  whatttft 
is  hot  or  cold,  but  to  a  greater  depth  w~  ** 
particles  are  separated  by  heat. 

As  to  the  penetrability  of  steal,  I  will  K_.. 
incident :  A  friend  once  brought  me  a  Bteal  adjj^ 
Lge  Vlia.  to  nickel-plate.  He  bad  mdl 
and  etched  his  name  on  the  bar.  Ha  1*^ 
also  got  a  spot  of  rust  on  the  bar  with  thalH 
about  as  large  as  a  house  fiy'a  wings,  whliill 
pointed  out  particularly.  The  gau^  was  poIlM 
and  nickel-plated  to  his  Batiauotion.  ana  M<* 
trace  of  tha  spot  could  be  disoovered ;  bat  in  t*i 
years  after  he  called  my  attention  to  the  fall  M 
there  was  evideut  discolouration  of  the  nickdolC 
the  spot, 

ilikrdcned  steel  takes  a  high  polish,  andoaW 
the  blue  shows  to  excellent  advantage.  ItAcsU 
do  the  aame  on  chilled  cast  iron,  whii^  t»kM  ali^ 


le  range  1. 


EKQLI8H  mtOHMlIO  AMD  WOHLO  Ot  aOIimOg!   Ho.  1842. 


''■pecuJuiD  metaL''  There  ii  a  liabQitf 
teal  cut  to  pattern  mi;  lis  somevbat 
ume  dUodTBotsse  u  mallealile  cut  iran, 
)D ;  that  ig,  on  Booouot  of   " 


There  ia  aonielhiug  of  this  in 
but  uot  mnch,  as  the  iDgotsareijeDeriiJIj 
enough,  to  that  ther  ue  much  reduced 
the  ttme  their  are  Bbapeil  into  barB,  luicl 
f  the  castiug  ia  pToportioiiallj  thinner. 

an  will  t>e  noticed  in  the  poliahiog.  The 
ita  asij  lona  of  the  metals  containing 
ion  in  such  a  itats  that  it  changen  ita 
with  a  alight  variation  of  temperature, 
arbile  iron,  Ion-  in  caibou,  or  holdiDg  it 
omhinatioD,  Bhovrs  yellow,  almost  whit« 
TuBBubjeot  KTia  diaciuaed  in  the  Amfrieau 
some  yeaia  ago.  Itmav  beoliservedthat 
vhich  polishes  with  dark  red  sparka  takes 
de  in  hluing. 


(itb 


MOON  COVBEED  WITH  ICE* 

aola  on  this  Fuhject  in  Eimwledije  for  this 
.  Mr.  A.  C.  Kanyard  saja  that  we  may 
degree  of  certamty  that  there  19 
.E  ,...».  .yf  irater  or  amooth  ice  surface  on 
at  all  eventa,  iu  the  neighbourhood  of 
^i^uator,  which  is  the  region  of  all  othsra 
ghould  expoct  to  Slid  aieaa  ot  water,  if 
Hi.  After  referring  to  the  T/Si'rfu,  or  light- 
sower,  of  the  moon  a  surface,  ha  procflfida: 

out  was  not  oontiuiially  being  carried  in 
r  and  deposited  on  the  mountain  summits, 

I  valleys  and  plains,  having  descendEd,  as 


B  for 


10  doubt  more  alonly  than  oa  the  earth, 
at  the  moon'a  aurfaco  ia  only  about  one- 
ravily  at  the  earth'a  aurface.  But  the 
wn  of  a  great  body  of  »now  in  the  form 

though  it  would  coiiuire  ajx  times  tbe 
LOW  upon  the  moon  to  oonaoUdate  it  into 
required  here  ta  caosolidate  anow  at  a 
.perafire. 


to  hold 
ir  temperature.    No  doubt 
iipi^ard  drift  of  aqueous  vapour  tscoa- 

torraatriot  unalogiea  we  should  a.t poet  that 
the  lauar  surface  wonldbecuniennequaUj 
uid  winds  vrould  be  aot  up  na  on  tbe 
'face.  The  monntaiiu  will  give  rise  to 
rreuts;  expansion,  and  consequent  chill- 
;  take  place^  and  the  pxces*  of  water 
11  he  depoaited  more  freely  upon  the 
than  over  the  plains.  Poaeibly  upon  tbe 
B  ia  DO  general  degiosit  over  Ilio  plaiua, 
1  the  regions  j^nmediatety  around  where 
s  and  is  cliilleii  by  ita  eipanaiou. 
he  long  luiuu  day,  the  air  must  beeomB 
1  water  vapour  to  ou  eateat  that  will 
e  weight  of  the  lunar  atmosphere.  This 
Jia  air  to  be  comfireued  in  faults  and  any 
iea  ot  the  soil  which  it  can  enter.  Daring 
ight,  as  the  water  vapour  ia  depoaited 
I,  tlia  preisuro  will  bs  relieved :  and  we 

1  be  chilled  on  iU  espatiaiou,  >u  oansiiig 
upoait.  even    at  low  levels,   aruiuid  the 


wiUce 


-med 


! :  and  it  in  the  reKiOQa  which  thej  . . 
lowuward  llow  the  evaporation  in  the 
he  lunar  month  is  greater  than  the  de- 
rah  anow,  the  blocks  and  dirt  contsioed 
ivill  be  ultimately  left  upon  ita  aurtaoe. 
jrution  of  tbe  ice  miy  take  placa  below 
g  point. 

L  light- cola uriul  rock,  which  Sir  John 
as  IB  well  known,  compared  to  the 
■andstone-      '      •"•■■-• 


if  the  u 


1  aurfac< 


[sonsequently  the  darker  portions  must  ab- 
ike  comparatively  dark  rock  ;  and  if  the 
na  of  tbe  moon  are  covered  with  ice,  its 
lat  he  very  dirty  and  liiicolourod  with 
dark  character.  It  aeema  more  probable 
lower  regions  WB  actually  sea  the  lunar 
"  "" ' — '■  n  during  the  long  lunar 


1  till  thoy  coma  to  a  crevawed  region, 
will  descend  to  the  bottom  of  the  glacier. 
I  DO  the  ^Ubt  de  Ulace,  moulios  01  itt- 


wells.  Hib  itreams,  the  water  ot  which  has  been 
wanned  by  the  aou's  rays,  will  then  tuDDel  under 
the  ice  ai  thay  do  undac  our  own  glaoiera,  and 
appear  at  a  lower  level  charged  with  ths  finer 
detritoR  abraded  from  the  rocks,  whioh  will  ulti- 
mitely  bo  carried  to  the  plaiua,  or  »a  (ac  aa  the 
water  reachea ;  but  it  ia  evident  that  there  can  be 
DO  Lakes  of  any  appredabla  extent  upon  the  moon, 
or  wo  should  occasionally  see  the  sun's  ray* 
reflected  apeculariy  from  auch  water  aurfacea.  Such 
atrcama  rouy  be  absnrbed  into  the  tunaraoil,  orthoy 
may  be  spread  out  into  deltas  of  rough  ice.  The 
BUrtace  ot  our  tarreatrial  glaciers  doea  not  reflect 
larly ;  it  resomblea  anow  rather  than  ice. 
ia  caused  by  the  breaking  up  of  the  surface  by 
wlar  heat,  aa  Prof.  Tvndall  remarks  in  hie 
charming  book  on  "The  Forma  ot  Water":— 
"When  you  pound  tranaparent  rock-salt  into 
nowder  it  ia  as  white  aa  table-aalt,  and  it  is  the 
fissuring  ot  the  surfpice  of  a  glacier  by  tbe 
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FARBIS'S    BOILER-TUBE    BEADSB. 

AN  improved  toot  for  filing  hoiler.tubea  by 
producing  a  bead  on  tite  inner  and  outer  faces 
of  the  trailer- plate  has  been  patented  in  the  Cnlled 
StatesbyMr.B.B.Farris,  of  Rocky  Ford,  Oeorgia. 
Fig.  liaa  tranavBraesBctioa  of  the  heading  ro"  — 
Fig.  3  showing  the  operation  of  beading  will 
device,  and  Fig.  U  tho  cutting  oil  of  the  end  of  a 


hymeanaof  a  tapering  spindle,  which  passes  < 

trails  through  the  Btem  and  the 

-ingtun>e5t-- -  " 


._  outer  end  to  rotate 

the  beading  ndlera  and  force  them  outwards.  A 
block  turning  loosely  on  the  stem  haa  studa,  on 
which  are  mounted  rollers  adapted  to  engage  tbe 
outer  projecluig  end  of  the  flue,  this  block  tuiving 
a  polygonal  olfsct  adapted  to  be  engaged  by  a 
wrench,  while  a  unt  acrewa  ou  the  threaded  outer 

the  beading  rollen  in  contact  with  the  outer  end  of 

of  the  beading  rollers  is  remored  and  a  cutter  put 
place,  the  cutler  having  a  dnwel  pin  to  engage 


a  block,  1 


holding  it  flrmly  to  it 


TilS  Indian  tea  prorluction  ot  tho  current  season 
ia  estimated  at  lID.OUO.OOIIlb.,  and  the  proportionate 
conaumptioD  o(  Indiun  and  Ceylon  teas  in  the 
British  ialea  ia  expected  this  year  to  bo  "o  per  cent. 
China  ia  the  great  sufl'srer  from  these  changes,  pre- 
sent and  perspective.  Ths  current  supply  to  our 
own  country  ia  expected  I0  be  only  2a  per  cent,  of 
the  whole,  and  when  the  railway  crossea  from 
Bengal  to  Burm«h  she  may  hid  good-bye  to  her 
brick-tea  trade  iu  Ruaaia. 

Helrhta  of  BalldinKs  in  America.— Lofty 
buildings  are  common  in  some  of  the  larger  cities  of 
the  Umted  States  ;  but  the  Auditorium  at  Chicago 
must  be  high  enough.  It  ia  a  vast  building  com- 
prising theatre,  hotel,  observatory,  shops,  &c.. 
uuder  one  control.  Three  million  and  a  half 
dollars  were  subscribed  and  spent,  but  additions  nro 
constantly  being  made.  The  theatre  oontaina  per- 
'  — '-  •—    ',01)0  persona,  acd   oa  apecial 


A  lee 


e-hall  c 


IB  500; 


the  hotel  has  100  bedrooms;  tho  hi ._ 

contains  13G  shops  and  officea,  and  tho  observatory 

States  signal  station.  Tbo  buildings  cover  an  area 
ot  U  acre,  and  the  total  street  frontage  is  TlOft. 
The'height  of  the  main  building  of  ten  stories  ia 
lioft..  and  the  tower  has  a  height  of  270ft.  For 
comporiaon  here  are  a  few  oUier  talt  bnildingi. 
Auditorium  tower.  270ft. ;  Board  ot  Trade  tower 
balcony,  227ft. ;  Grand  Cnntral  Passenger  Station 
tower,  20n!t. ;  O  wings  Buildings  (U  stones).  loSft,; 
the  ChamlH>r  of  Commsrco  buildiii!;,  SUOft. :  Tacnma 
building.  li>4ft. ;  Itookor;  building,  loOit. ;  Full- 
nuu)  building,  liOtU 


SCIENTIFIC    SOCIETIE& 

LITE&POOL    A3TE0H0UICAL 
SOCIETY. 

THE  third  ordinary  meeting  of  the  society  wai 
held  on  Monday  evening,  the  1st  inst..  at 
bslf-past  Bevsn  o'clock,  in  the  Royal  Institutioa, 
Colquitt- Btreet,  Mr,  W.  B.  Uutcbeuaon,  F.R.A.S., 
Preaident,  in  the  chair.  The  Rev.  Fred  F.  GreiiBted, 
M.A,,  gave  a  lecture  on  the  airless  and  waterless 
couditioQof  the  mouu,  the  first  part  of  which  was 
illustrated  by  numerous  views,  exhibited  by  means 
of  the  limelight.  Equal  areas  of  the  earth  and 
moan's  surface  were  shown  by  means  of  photo- 
grapha  ot  Naamyth'a  plaster  cast  of  tho  lunar 
surface  of  an  alto-relievo  map  of  Asia,  and  ths 
striking  contrast  ot  their  configurations  dwelt  upon. 
The  earth's  surface  Imog  diversified  by  mouutaja 


great  l«  .  .        . 

ths  other  band,  there  is  nothing  that  really  oorrS'- 

aiionds  to  our  mountain  raugcsor  river  sy  ate  ma,  and 

tbe  moat  suporflcial  investigation  of  the  lunar  sor- 
(uoepointinginthedirectionof  aicleasand  waterteM 
conditjouofihe  moon  throughout  ita  entire  history. 
The  whole  problem  flnds  its  solution  iu  the  dlfier- 
ence  of  bize,  which  regulates  tbe  rate  of  cooling, 
and  hence  determines  chemical  difforentiatiou.  Tha 
ig  free  oxygen,  which  fomU 
B  leBSC!'  tiiaai  using  it  all  up  ia 
uuuEBuig  Its  crust,  none  being  left  free,  and  there- 
fore no  water  and  no  air  can  be  formed.  Assuminff 
the  moon  to  bo  composed  of  similar  matoial,  and  . 
on  precisely  the  aame  type  as  the  earth— the  moon 

therefore,  a  very  much  greater  surface  in  propor- 
ticn  to  its  bulk,  and  would  cool  with  a  correspond- 
ing degree  ot  iguicknena.  By  the  pressure  of  gravi- 
tatioQ  a  pure  metalUc  nucleus  would  be  formed, 
poaribly  of  iron,  when  tho  hoot  was  still  above  the 
point  of  disasaociation— that  is.  the  point  Admitting 
oxidation,  Uen(«  the  nucleus  would  be  pur« 
metal,  with  aa  outer  cruat  of  oxidised  motal.  whioh 
would  form  as  the  temperature  was  reduced,  and 
prevent  any  further  oxidation  inward.  The  earth 
having  a  density  '>\  that  ot  water,  while  its  surtaco 
rocks  only  equal  about  2t,  must  have  a  nucleus  ot 
7]  times  the  density  ot  water,  and  have  an  oxidised 
crust  one-siith  of  its  radius  in  depth,  while  tha 
moon,  having  a  density  of  31  times  that  ai  water, 
must  be  oxidised  to  nearly  a  half  of  its  radius  from 
the  surface,  and  to  have  ustd  up  all  its  oxygen,  to 
that  none  is  left  free  to  form  water  or  air. 


LaBslnK  for  Ste am- ptpee.— Waste  products 
resulting  from  tho  manufacture  of  paper  can  be 
used  as  cheap  and  eOdent  lagging  for  steam-pipes. 
The  waste  products  in  queatiou  are  chiefly  thosa 
coming  Irom  the  different  cleaning  and  sortiDg 
machines,  and  which  aie  of  a  fibrous  nature. 
These,  when  dry,  are  to  be  mixed  with  potter'* 
earth  iu  tha  proportion  of  four  to  one,  enough  water 
Iwing  afterwards  added  to  form  a  plastic  compound. 
This  ia  apread  by  hand  over  the  aurfacea  to  be  pro- 
tected in  thin  successive  layers.  When  dry,  ths 
coating  ia  said  to  adhere  firmly,  and  ia  not  eauly 
broken.     lis  coat  is  practically  no  mora  than  tha 

EKS-liatcliliiff  la  BKypt.— The  United  Statat 
Consul -Oeneral   in  Egypt,   in    a   report  recently 

Eubliahed,  describea  tho  system  of  hatching  eggs 
y  artificial  heat  pursued  in  that  country  from 
timu  immemnrial.  Que  establisbmeat  visil«d  bj 
tbe  Consul- (juneral  waa  wholly  conatruetad  of  aun- 
dried  bricka,  mortar,  and  earth.  It  waa  70ft.  long, 
GOft.  wide,  and  IGft.  high,  and  was  provided  with 
twelve  compartments  or  mcubators,  each  capaUa 
ot  hatohins  7,SO0  eggs,  or  altogether  !H),000  at  on« 
time.  The  ssnwn  begins  iu  March  and  lasts  until 
May,  and  Ihroo  batches  of  eggs  are  hatched  in  this 
time,  each  taking  an  average  of  three  weeks.  Ihe 
fourth  week  is  given  to  removing  the  chickens,  and 
preparing  the  iucubatora  for  a  now  batch  of  eggi. 
The  number  of  eggs  treated  at  thia  establishment 
in  a  single  season  was,  therefore,  270.000,  tiom 
which  aSJ.OOO  chickens  ore  usually  obtained.  Ths 
percentage  ot  chickens  would  be  greater  but  that 
tbe  eggs  are  in  some  instances  procured  from  l:nig 
distancoa  and  in  largo  quantities,  and  are  therai.iro 
liable  to  damage.  The  price  of  eggs  is  2id.  p-r 
duKBU,  and  chickens  just  issued  from  the  shell  a'  ■ 
sold  at  7)d.  per  dozen.  The  loaa  of  chickens  after 
incubation  is  comparatively  soiali.  The  whola 
stall  ot  the  place  is  a  man  and  a  lioy,  who  keep  np 
the  fires  to  a  temperature  of  not  leas  than  93=  Fahr., 
ige  ths  eggs,  move  them  four  or  five  times  in 
11  hours,  look  after  the  chickens,  and  hand 
over  to  the  buyers.    Tbe  number  of  diickena 
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SdENTIFIC    HEWS. 

ON  p.  280  we  mentioned  that  tho  mimlier  o( 
Imown  asteniids  iimaucta  to  300.  It 
appeon  now  that  t^e  number  ihould  hiire  beta 
301,  aa  Dr.  Pulisa,  of  Vienna,  hud  discovered 
anotharanNov.  IG,  which h.is since boan reri tied. 
In  cousefiuenco  of  the  increfising  number  of  theBs 
bodies,  the  direclora  of  tho  Br,  liner  A'-troiiamhshif 
Jahrbaeh  will,  in  future,  givo  data  for  obnerving 
only  those  asteroida  which  are  of  special  intorost 
— -e.g.,  those  which  approach  nonr  the  eHTth  or 
ilupilur:  those  hai-ing  remvkablo  periods,  and 
those  of  value  in  photometric  work. 

Dr.  Bischof  gives  the  following  position  to 
Zona's  comet  on  Dec.  11,  berlin  midnight: 
lt.A.  .^h.  8-7in.,  N.  Dec.  33'  31".  31,  Bigour- 
diiD,  of  I'luiB,  Bays  it  looks  like  a  little  white 
apeck,  round,  about  1'  in  diameter,  vitha  central 
coadensation,  diffused,  unil  of  little  sine. 
■  The  ChriBtmas  lectures  to  juveniles  nt  the 
Koyal  Inatitulion  will  bo  by  I'rof.  Dawar,  who 
will  deliver  six  on  '•  Frost  and  Fire."  The  fol- 
lowing arrangements  for  lectures  before  Kaitnr 
have  been  made  :  I'rof.  Victor  llornley,  nine 
lecluiea  ' '  On  tho  btructure  and  Functions  of  the 
Nervou*  Rj-stem  "  (Part  I.—"  The  Spinal  Conl 
and  Gnngha  ") ;  Hr.  Hall  Cuino,  three  lectaros 
"On  tho  Little  SLini  Nation";  Prof.  C. 
Hubert  H.  Parry,  three  lectuiea  "  (In  the  Posi- 
tion of  LaUi,  Purcell,  nnd  Scarlatti  in  the 
Hietorj-  of  the  Opora"  :  I'rof,  C.  Mej-mott  Tidy, 
thraa  lectures  "On  Modem  Chemistry  in  Itela- 
tion  to  Sanitation'":  Hr.  W".  Martin  Conway, 
three  lectures  "  fin  I're-tJrpek  Schools  of  -\rt"  ; 
the  liigbt  Hon.  Lord  liayleigh,  six  lectures  "On 
the  I''oices  of  Cuhesioi."  Tbs  Friday  evening 
meetings  will  bofiin  en  Jan.  2:1,  when  u  discourBe 
will  ba  given  by  the  Right  Hon.  Lord  Eayleigh 
"On  Some  Applications  of  Photography." 
SucKPeding  dUcourses  will  probably  be  given  by 
the  Right  nou.  Lord  .Tnatice  Sir  Edward  Fry, 
Prof.  J.  W.  Judd,  Trof.  A.  ScbJiater.  Dr.  E.  K. 
Klein,  Mr.  Percy  Fitzgerald,  Dr.  J.  A.  Fleming, 
Dr.  Feli-t  fjamon,  and  Prof.  W.  E.  Aj-rt( 

The  effects  of  London  fogs  on  cultivated  plants 
are  to  be  investigated  by  tho  KcientiHc  Com- 
mitt;e  of  the  itoynl  Horticultur.il  .Society,  under 
tho  direction  of  Pr.  K._  II.  »iMX  and  Di 
Oliver.  The  !toyul  Sooioly  awards  u  gnint  of 
£100'      "' 

It  is  said  thiit  plants  grown   in  a  cnnfinei! 
atmosphere  abstract  nitro^un  from  the 

311  cubic  cantimi'tros —which 
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said,  succeeded  in  cultivating  tho  microbe  which 
fixes  tho  nitrogen. 

In  the  central  hull  of  the  Natural  History 
Museum  there  is  now  a  tem^ionir}'  exhibit  which 
should  receive  much  attention  from  liaitoTB,  " "  '' 
is  a  set  of  highly -magnified  drawings  of  liHct 
by  Dr.  \V.  Sligola.  Tho  drawings  inilodo  the 
now  famous  Itiiciilus  tuberculosis  ot  Koch,  the 
btciUuB  of  chicken  cholera,  colled  by  Iturrill 
Micrococcus  gallicidui,  Jcc. 

Several  demonstrations  with  "  Kocli's  liquid 
(paratoloid)  have  been  made  in  this  country  ;  but 
in  France  some  physicians  have  refus^  to  try 
it,  tis  it  appears  the  law  prohibits  the  use  of  a 
remedy  the  composition  of  which  is  not  known. 
Before  long,  however,  a  full  description  will  be 
published  under  authority,  nod  probably  some 
further  startling  annonucementa,  for  researches 
have  been  carried  on  in  the  Hygienic  Institute 
of  Berlin,  which  will  bo  of  great  benefit' to  10,111. 
Sir  Joseph  Lister,  like  nil  scientific  men,  is 
cautious  in  making  announcements  of  discoveries ; 
but  speaking  at  King's  College  lloBjatal  the  other 
day,  he  said  the  ellocts  of  Koch's  liquid,  which 
he  had  himself  witncssod,  were  simply  astound- 
ing ;  and  be  subbequently  statud  that  ho  saw,  in 
the  esse  of  two  of  the  moat  virulent  infectioua 
disooscB  to  which  man  is  liable,  that  thoiojection 
under  the  skin  of  a  small  quantity  ol  a.  material, 
perfectly  consLnnt  in  character — an  inorganii: 
chemiciU  substance  ns  easily  obtained  as  anj 
othetartiole  in  the  m^itcria  medial— cut  short 
these  two  tormidnble  diseases  in  tho  animals  in 
which  they  were  performed.  These  samo  animals 
were  rendered  incajiable  of  taking  thu  disease 
under  tho  text  of  the  most  potent  inoculations. 
It  isatill  uncertain,  however,  whether  thereaults 
would  he  the  same  in  man,  and  no  defiB'to  infor- 
mation will  be  givan  by  J'ro/.  i\Qn}i  until  trial 
been  made.  The  diseases  apep;  r  ly  referr»^ 
■e  understood  to  be  diphUierig /[^'^fetaaM. 


has  been  made. 


In  a  paper  read  before  the  Pathological  tiociety 
of  London  lost  week,  and  also  before  the  Medtco- 
Chirurgica!  Society  of  Edinburgh,  Dr.  W.  B 
Russell  intimated  tiiat  bo  had  aecurod  the  parasite 
number  of  cancer  cases.  In  the  course  of 
nvestigations  he  found  things  which  conid 
n  hia  opinion  be  explained  oa  the  principles 
of  ordinary  tissue  growth.  He  tried  to  dit- 
ferentiato  aome  of  these  by  special  methods  of 
staining.  Tho  result  was  that  an  organism  was 
differentiated.  Theac  organisms  Dr.  Ruaaell 
fouid  in  all  tbe  cancer  cases  he  eiamioed, 
between  forty  and  Hfty,  but  under  no  other 
disease  conditions.  Ry  tracing  thu  life-bistory 
of  the  organism  he  found  it  to  be  n  fungus  of  the 
yeast  tj-pe.  We  pointed  out  thnt  his  experiments 
kad  to 'be  tested  by  others  before  his  discovery 
could  be  aeccpt^. 

,  from  a  memorandum  isnicd  by  the 
Fisherj-  BuHcd  for  Scotland,  that  the  sei.retary 
for  scientific  investigations,  Dr.  T.  W.  Fulton, 
finda  from  a  review  ot  his  notes  that  the  shore 
fishories,  especially  for  crabs,  lobsters,  mussels, 
and  oysters,  are  'declining  :  that  tho  number  of 
fishermen,  and  eonseigiiently  fishing  boats,  is 
decroBsing ;  that  the  nuinber  of  beam  trawlers  is 
increasing,  many  of  the  English  trawlers  having 
resorted  to  tho  Scottish  grounds. 

Itercntly,  before  tho  New  York  Electric  (lub, 
Prof.  E.  L,  Nichols,  of  fomcll,  lorlurud  on  the 
artificial  light  of  the  fnture,  and  after  pointing 
out  the  results  of  tests  for  efficiency  with  arc 
and  incandescent  lights,  gas  flames,  and  other 
illuminants,  he  stated  what'must  be  considered  their 
limiting  ellicieneies.  Referring  to  somo  other  and 
little  known  sources  of  artificial  light,  to  which 
bo  and  his  colleagues  in  Cornell  University  have 
recently  given  considerable  attention,  he  Kiid  the 
most  important  he  considered  to  be  magnesium, 
ami  he  mentioned  some  promising  rcnullB  as  to  its 
pfEcioncy  which  he  has  weently  obtained.  In  the 
diaeuBsion,  tlr.  Te«U  colled  attention  to  eiperi- 
menta  which  he  had  made  by  tbe  miituro  ot  a 
solution  of  chloride  of  magnesia  with  finely 
powdered  carbon.  Tho  resulting  paste  was 
pressed  into  a  pencil  suitable  for  an  arclight,  and 
gave  good  results  when  burned.  He  had 
experimented  with  incandescent  rarlkon  filiimi 
In  the  structure  of  which  the  same  material  had 
been  intimately  incorporated. 

It  is  stated  tliat  the  \Vhiter:hapfil  Hoard  of 
Works  have  resolved  to  introduce  the  eloctri 
light.  It  ia  proposed  to  employ  the  waste  hee 
from  the  Ijcal  destructor  to  generate  the  ateai 
required  for  the  endues.  Paddington  is,  i 
appears,  to  bo  supplied  by  a  company,  but 
HampBtead  opposes  all  appUcations  from  com- 
panies, and  has  empowered  the  Electric  Light- 
ing  Committee  to  expend  as  much  us  a  hundred 
gmneas  on  a  plan  and  ealimata  to  bo  prepared 
by  an  expert  for  tho  guidance  of  the  vestry. 

There  is  n  possibility  that  tho  electric  sob -rail- 
way in  Southwark  will  be  repoated  in  Vienna, 
as    the    Austrian    Minister   charged  with    sucV 
matters  ia  going  to  send  engineers  to  study  the 
working  of  the  City  and  .South  Iiondon  line. 
Deli's  tclophono  patent  has  now  eicpired.  and 
.0  receiver  ia  open  to  user  by  any  one.     When 
tho  patent   on    Itlako's  transmitter  expires,  tbe 
most  useful  instruments  will  be  available  tor 
lie  use,  nnd  there  are  already  several  schemes 
developing  telephony.     Long-distance  tele- 
phony will  probably  receive  o  gTe.lt  impetus  when 
patent  restrictions  are  removed,  and  it  is  under- 
stoood  that  tho  Postmaster -Ucnenl  hjis  in  con- 
sidemtion    a    plan    for    facilitating   telephonic 
immimication  for  tho  public. 
Despite  many  complaints  and  not  a  few  dilfi- 
cultiea,  the  Now  York  elevated  railroad  continues 
to   prosper,    and    to    carry    many   miliions    ot 
pOBsengora  yearly.     It  is   probiLble  that  before 
long  Iloston  will  also  have  an  elevated  railroad, 
but  whether  it  will  be  worked  by  steam  or  by 
electric  locomotives  remains  to  be  seen. 

A  Ktecl  bridge  is  to  be  thrown  across  the 
Columbia  River  at  Vancouver.  It  will  be  G.OUOtt. 
long,  with  a  double  set  ot  rails  and  a  roadway  on 
the  top  for  vehicles.  It  will  be  erected  on  pneu- 
matic piers.  Tho  bridge,  which  rests  on  a 
foundation  of  coarae  gravel,  will  bo  built  10ft. 
above  the  high-water  mark  of  lS7<i,  when  the 
river  was  flooded,  and  40ft.  above  low  water- 
will  cost  over  a  million  dollars,  will  em] 
hnndreds  of  men  in  its  construction,  and  wilt 
probably  be  ready  for  traffic  at  the  beginning 
of  1892.  b 


The  Verein  Deutschcr  Elseobaha-Ter«lt- 
ungen,  Beriin,  offers  about  £1,500  in  ptiMS  lot 
inventions  and  improvementa  relating  to  ti3- 
waya.  Tho  competition  is  limited  to  improve- 
nents  and  inventions  made  between  July  16, 
8S3.  and  July  Ifl,  18',)l,  by  which  latter  dUo 
drawings  and  description  must  be  sent  in  to  th« 
Verein.  from  which  Iho  conditions  of  the  eomps- 
tition  can  be  obtained. 

a  letter  to  a  New  Y'otk  pkper,  Wr.  Hin» 
Kloxim,  of  automatic  gun  fume,  statea  that  ht  it 
studying  the  problem  of  the  flying  maduoB.  Ba 
has  made  niuneicus  experiments  with  a  rinwlo 
dis:overtho  supporting  jiower  of  a  plane  dri»«i 
through  the  air  at  a  alight  angle  with  the  hori- 
zontal and  has  devised  apeciuil  apparatus  for  thi* 
purpose.  Ho  has  also  experimented  withmMon, 
and  states  that  he  has  suceoedod  in  obtaining  one 
horae-power  from  a  motor  weighing  Clb.,  and 
with  this  expenditure  of  energy  1331b.  msy  1» 
supported.  It  is,  he  states,  necessary  to  drive 
"  0  plane  at  a  apesd  of  at  least  30  miles  an  hour, 

id  one  of  ^0  miles  is  stjll  better. 

Uerr   Oerhard,   of   Diissoldorf,  deacribei  hi* 

vention  ot  s  now  vehicle   in   painting,     nil 

instead  of  oil :  and  it  is  stated  that,  so  far  as  tw 
;en  at  present,  tho  result  is  highly  satil- 
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LETTEBS  TO  THE  EDITOB. 

(  n*!  dn  BAC  koU  mwIiMi  rnpMnUf  far  tti  Jfiilim  t< 
tor  rtsfitftf^lv  rwfiKiti  AM  III 
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UlDUliIia,33S.  Arsid,  W.a, 

i  mmiir  q/Mi  [.tait,  aM  iHBailkifttfSia.J 

"Iwoiddham  eveiyoiM Witts  wlut  Im  baling ^atj 
mocb  u  hs  know*,  but  no  mocei-ud  that  OMllMf^ 
only,  but  in  alt  other  inbjeeta :  For  siuh  a  ooKm  »m 
have  auDie  puticulMf  kaowludn  sad  ncparwnes  cl  W 
o«tnro  or  rjoh  a  person  er  cncb  a  ' — -*-=-   "■-•  —  " 
other  tlilngii,  knows  no  more  thu  ' 

i»aret.tokwp«eln" ■"-  "'- ' 

will  Dodatake  Co  wri 
Inm  wbmoe  great  li 
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as  wbole  bodv  of  phniaks,  AiiH 
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fi.  TALE  OF  A  COMET— THE  SP£OTB<V 
SCOPIC  PR0PEKT1E8  OF  DUST— 
A  QERttlAN  ESTIMATE  OF  TSB 
MBTEOBITIC  HTPOiaBSIS— A  FKAt 
OF  ALMS— THE  "JOUSNAl."  OF  tS$ 
BRITISH  ASTBONOUIOAL  ASSOCIA- 
TION—BTBPIEOE  FOR  A  Sin  TMJ- 
SCOPB— THE  "COMPAWIOK  TO  ]^H1 
OBSERVATORY"  FOR  1991  —  TSI 
NEW  DBABBOBN  0B3EBVAT0BT— 
CALCDLATINa  O  0  COLT  AT  IONS- AF- 
PARENT  CONTACT  OF  JOPITBB  AH» 
A  SATELLUa  —  STAB  DIAGONAL' 
AN  IMPERFECT  0BJE0T-OI.A83. 
[31S5G.]— Tub  report  ot  Mr.  Mdie,  F.R.A.8,,  rf 

the  appearance  of  an  alleged  («met  at  GcabBB»- 

town  DO  tho  evening  of  Oct-  27  [to 

shortly  in  your  Scientific  Newa  1 

6uch  an  altogether  astonisbing 

Luy  opinion  cau  bo  formed  coneeming  Ht 
:if  the  marvellous  phenomenon  witneaed^ 
^or,  if  we  are  to  credit  the  printed  aewo* 
Eddie's  observation,  the  tail  ot  &* 
apparition  was  SO'  long  (or  would  have  rslM 
from  the  horiiran  lo  the  iienith  had  it  been  veitiaA 
while  tbe  comet  ilsolt,  within  47  minutes,  b»»«W 
over  an  arc  ot,  "at  least,  one  hundred  degisd"' 
It  we  Buppoeo  it  to  have  beeu  only  a  stngie  m3i» 
ot  miles  from  tho  earth,  this  would  give  it  avokiSr 
of  C19  miles  a  second — very  nearly,  indeed — ooroW 
earth  travelling  in  her  orbit  round  the  sun  lea  tts> 
18!  mUes  during  the  same  interval.  Of  conm,  if 
the  comrt  were  further  off,  its  speed  mnit  liW 
been  greater  still.  Now,  a  body  coming  tnl» 
space,  and  falling  into  the  sun  by  the  adica^ 
graril)-,  would  only  acquire  a  velocity  of  squib  ■■ 
milee  a  second  at  the  time  ot  impact—a  oonadw- 
tion  whjdi  sets  us  wondering  what  cokofiviw 
power  or  force  can  have  operated  in  caaanig  tli 
oomet  [if,  indeed,  it  were  a  comet  at  all)  senkl 
such  a  brief  interval  at  the  Cane  to  fly 
world  at  such  an  appalling  speed.    The'- 
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luraday  week  to  hear  the  piper  by  Profi. 
ig  and  Dewar  oil  "  The  Spectnucopio  Pmpar- 
IDuBt";  but  mcli  as  were  will  bear  me  mil 
ing  (hat  yet  uiotber  nail  wu  then  dnTsa  ink 
ffin  of  thomDribunil  "UeteoritichypothBeis" 
I  two  eminent  CamhriiJga  pbjsiciats.  Those 
u  with  the  litaratnre  of  the  Bubjeot  know 
t  bu  been  usectod  that  the  apF^trum  of  the 
\  and  the  prinoipaJ  ray  in  the  epBctnim  of 
c  ore  due  lo  meteoric  dnat ;  and  it  Vfa»  W  test 
lat  Mcesn.  LiTeing  and  Dewu  set  themaelvei 
lertain,  by  aotuai  experiment,  wheUier  gof- 
,ly  minute  solid  parUctee  would  act  like 
it  moleeulBi  in  an  electric  dlichargo,  and 
.8  Inminons  with  their  characleriatic  ar"--' 
ion.  I  do  not  propose  here  to  descrih 
},  bat  moat  effecdvo  and  ingenious,  appiuatufl 
yed  to  show  that  they  would  mi!.  Suffice  it 
f,  that  the  ooiiclusiTe  and  inoontrovettiiile 
I  of  thia  that  it  fumiahed,  are  summed  up  by 
perimentars  in  those  eoncluding  worda  :— "It 
ca,  then,  not  only  that  duet,  however  fins, 
ided  in  a  gas  will  not  act  liio  gaseous  matter 

oming  luminous  with  its  characteristic 

n  ■□  elei^ric  discharge,  but  that  it  is  d 
ixtraorJioajy  rapidity  out  of  the  course  i 
rge.    If,  then,  fiie  spectrum  of  the  auro 
ot  lo  the  ordinary   constitutnta  of  our  s 
',  but  to  adventitious  matter  from  plaaetary 
TO  conclude  that  such  matter  must  be  iu,  or 
le  brought  into,  the  gaseous  Estate,  or  at  least 
its  properties  entirely  altered  from  those  it 
ses  at  ordinary  temporaturea,  before  it  becomes 
las  in  the  electric  discharge.''     Alaa  !  for  the 
loose  of  the  much  be-pulfed  and  advertised 
uificent  theory,''  which,  under  the  hands  of 
tent  and  impartial  JnTesti<'ator8.  has  tottered 
rUy  to  iU  faU.  [Since  this  was  written  I  ht 
Cr.  Monck's  most  iuteresting  "  Further  Ni 
[r,     Lockyer'a    Meteoric    Theo^"     in    1 
iber  number  of  the  Juiirnai  al  the  Liverpool 
lomical  Society.     As  an  example  of  cogent, 
it  reasoning  it    presents    a  moat  renuul    ' ' 


it  the  part    of    the    Juitmal   in  which  Mr, 
l's  paper  appears  ii   othermifle  well  woi 
;  lor  the  genetallj  interestins  nature  of 

,  m  Bormeotion  with  this  same  "  magniGcent 
,"  Dr.  J.  Scbeinec's  able  work  published  lately 
■pogi  "Die  SpBctralaoaljsa  der  OoitirQB," 
preface  by  Prof.  H.  C.  Vogel,  may  be  aludied 
idvantaga  by  all  who  read  Uerman.  Th " 
it  of  the  new  revelation  can  scarcely  bo  con 
or  the  want  of  honour  paid  to  it  lu  his  ow 
y,  by  the  contemptuous  way  in  which  it  hL 
eceiied  in  America  aiid  in  Ciermany.  Eipacta 
itral  aualjdii  and  phyaiciats  generully  (unlike 
lorant  multitude,  who  accept  any  suBicieutly 
t  BSieition  as  gospel),  are  on  all  hai  '  ' 
agproofoi  the  truth  o(  the  hypotbea 
jw,  the  jiroof  is  not  forthcoming.  At 
ypolhoaia  seems  well  on  its  way  to 
~  ~ia  the  teirmtrial  oripn  o(  the  solar 


2ta  lady,  Haa  Druce,  maiLi  the  muniSeent 
tirough  HoTTard  College,  of  6,000dola.  (say 
)  for  aiding  aatroaomical  researches ;  and  a 
:  of  the  mauuec  in  which  that  sum  has  been 
uted  was  issued  bv  prof.  Pickering  about  the 
lof  last  month.  Fifteen  recipients  of  varioaa 
ta,  for  equally  various  purpoaea,  appear  in 
: ;  and  a  study  ol  the  end  proposed  in  each 
1  be  attained,  in  almoat  every  instance  im- 
I  one  with  the  conviction  that  a  wise  dis- 
n  of  the  fund  has  beeu  made.  But  I  confess 
did  rather  blush  when  1  road  the  name  of 

the  institutions  which  has  been  coateat  to 
s  dependent  upon  American  liberality  for 
[  its  mstrumenUl  appliances.  It  flgurea  in 
,  thus:—"  29    Prof.  J.  C.  Adams,  Director 

Cambridge  Observatory,  England.  Spec- 
ie for  the  27in,  teleioope  of  Ue  Cambridge 
■atory."  What :  baa  it  come  lo  this,  that  a 
and  wealthy  body  like  the  Uuiversity  ol 
idge  cannot  alTord  a  spectroscope  without 
eal  to  oiotic  (I  was  going  to  aay  "  charity," 
rill  Bubstitute)  liberality  ?  Surely  it  is  not  in 
Irit  that  the  University  of  Oxford  deals  with 
•ritdiardf 

British  Astronomical  Association  may,  I 
s  to  think,  well  be  proud  of  the  editor  of  its 
dings,  if  wo  may  judge  from  the  first 
r  of  its  Juiii-wil  now  lying  before  me.  It 
-in  fact  is— but,  compsrativdy,  a  few  weeks 
oa  the  estabtiahiOBnl  of  the  association  itself 
der  discussion  ;  and  now  we  find  it  issuing 
lication  which,  for  fulness  in  subjects  of 
;  to  astronomers  generally,  is  surpassed  by  no 
th  which  I  am  acquainted,  auci  is  equalled 

few  indeed.  After  dealing  tcith  the  ince; 
d  oltimatA  formation  of  the  society,  giving 
if  ita  initial  meeting,  a  list  of  its  officers  an 
,  and  its  by-laws  iii  •■JdeiL'O,  it  proceeds  t 

two  cnireut  astronomical  questions  of  th 
i  impoitaiica ;  to  notice  and  give  on  ad 


□urable  precis  of  the  contents  of  alt  the  chief 
Engliah,  American,  French,  and  German  asdo- 
notnical  publications,  to  furmsh  reviews  of  books, 
and  correspondence ;  while  it  concludes  with 
notices  of  tho  associatiou  itself.  'What,  however, 
are  cbieBy  remarkable  in  this  list  are  two  articles ; 
one  by  that  delightful  writer.  Miss  A.  U,  Gierke, 
on  the  rotation  periods  of  Mercury  and  Venus ; 
and  the  second,  by  the  editor  himself,  on  the  cbjef 
Nabnlar  Ime,  Mias  Gierke's  paper  gives 
details,  with  illustrations,  of  those  obaervatii 
Schiaparelli's,  from  which  be  draws  the 
dusioji  that  Venus  rotates  on  her  axis  d 
tho  same  time  that  she  occupies  in  pertoi 
her  journey  round  the  Sun.  This,  Miss  Clerke 
seems  to  think,  he  has  rendered  probable . 
while  she  treats  the  ccincidencfl  of  the  periods  of 
rotation  and  revolution  of  Mercury  as  fairly  well 
established.  One  shrinks  from  eipressing  dir 
from  a  lady ;  but  I  must  confess  that  I  am 
thorough  convert  yet.  At  any  rate,  so  charmingly 
does  Miss  Gierke  write,  that  ahe  makes  one  irifi 
that  her  conclusions  may  ba  correct.  Mr.  Manndei' 
paper,  also  illuatrated,  gives  a  most  able,  exhaustive 
and  judicially  iiupartiol  account  of  the  obaarvation 
of  Mr.  Lockyer,  Dr.  and  Mra.  Huggins,  and  Mi 
Keeler ;  and  pointa  out  that  although  the  weight  of 
evideuoB  is  distinctly  against  the  hypothesis  that  the 
chief  nebular  line  is  merely  (ht 


luting ; 


FBt  t 


less  credible-  ._.._..., 
one  who  wishes  to  investigate  this  burning  question 
in  a  thoroughly  unbiased  manner  should  omit  '- 
read  this  able  essay  through,  from  beginning 
end.  The  section  on  * '  Astronomical  Publicatioi 
which  follows  it  is  excellent  too,  consisting,  a 
does,  of  a  catalogue  raisoiui^  of  the  contents  of  the 
R.A.9.  MoiilJilij  yolir-rs,  the  "Procaadings  of  the 
Royal  Society,"  ■'  The  Observatory,"  "  Tho 
Journal  of  the  Liverpool  Astronomical  Society," 
"Publications of  the  Astronomical  Society  of  the 
Pacific,"  "Tho  Astronomical  Journal,'  "The 
Sidereal  Messeoger,"  "CompteaRendus  de  1' Aca- 
demic des Sciencea,"  "  L'Astronomie,"  and"  Astro- 
nomischu  Xachriohten."  The  remaining  contents 
of  the  number  call  for  no  special  remark,  but  it  is 
worthy  of  note  that  every  member  of  the  British 
Astronomical  Association  will  aonuatly  receive, 
gratis,  ten  numbers  of  this  excellent  and  mlaresting 
serial :  which,  if  purchased  'In  single  numbert  by  m 
member  of  the  outside  public,  would  cost  Qtteen 
shillings.  I  am,  of  course,  osanming  (as  I  have  every 
right  Co  do  from  the  editor's  antecedents]  that 
future  parts  will  be  equal  to  that  to  which  I  accord 
such  uugrudgiug  praino. 

Were  I  "d"  [query  73030,  p.  239),  I  would 
neither  waste  my  time  nor  my  money  in  an  attempt 
to  lit  an  astronomical  eyepiece  to  B  2in,  object- 
glasB  of  only  eight  times  it^  own  diameter  in  focos. 
It  would  perform  inHuitely  better  were  it  sixteen 
times  its  aperture  in  focal  length.  BlxI,  if  your 
correspondent  chooses  to  try,  a  Huyghenian  eye- 
piece (oompOBCd  of  two  plauo-convei  lenses  with 
their  oouvesities  turned  towards  tho  objective) 
might  bo  conatrnctod  ;  the  focus  of  the  fleld-glaas 
being  -3tiin.,  that  of  tho  eye-glass  -rim.,  and  the 
interval  sepitrating  tho  lenses  ■!Min.  Thia  would 
give  a  power  of  some^lug  like  SO  with  his  object- 
ghus,  and,  assuming  it  to  ba  worth  anything,  enable 
him  to  see  the  luuar  cratera,  the  ohisf  belts  and 
the  sateUitee  of  Jupiter.  &c.,  and  to  observe 
occoltationa. 

It  is  scarcely  necessary  hare  to  do  more  than 
merely  note  the  appearance  of  Uessrs.  Turner  and 
Common's  admirable  little  annual,  the  CbmpanUm  to 
i/ir  OlisertiatiiTy  for  1!{91,  as  presumably  evaipr  ob- 
server of  the  heavens  will  hasteu  to  supply  himself 
'ifith  it.  If  i(a  editors  would  only  g[ivB  the  eideraal 
time  at  mean  noon  for  every  day  in  the  year,  in- 
stead of  for  weekly  intervals,  I  really  do  not  kiiow 

.at  fault  could  possibly  be  found  with  it. 

k'et  another  UlusUation  reaches  me  of  that 
extraordinary  private  muniScence  which  seems  to 
reigu  "  hie  et  nbique  "  on  the  American  continent, 
in  the  shape  of  an  account  of  the  new  Dearborn 
Observatory,  erected  entirely  by  the  liberality  of 
Mr.  Hobba,  of  Chicago,  at  a  coat  of  some  £5,"iOO, 
The  buQding  appears  to  have  been  desigaed  with 
every  regard  to  the  comfort  and  convenience  of  tho 
obeervars,  and  is  fumiahed  with  all  the  most  modem 
and  improved  appliances  in  the  shape  of  shutters, 
apparatus  for  rotating  the  dome,  &c.  It  is  erected 
in  the  grounds  of  the  Morth  Western  University,  a 
comparatively  isolated  spot  near  Evanston,  and 
possesses  the  advantage  over  the  old  building  of 
occupying  a  site  free  from  the  smoke  and  dust  of 
the  great  city  of  Chicago. 

Of  course,  the  moving  from  the  one  building  to 
le  other  has  caused  a  ciiusiderablo  inlerruptic     ' 
._ie  observations;    but   I'rof.   Hough   has,   mi 
this,  contrived  to  continue  bis  work  upon  the  pi 


"J.A.  C."  (letter  aiSM,  p.  315)  is  entirely 
right  in  his  supposition  that  the  method  of  caleu - 
laling  occnltations  of  stars  by  the  moon  for  any 
given  locality  is  vary  mnoh  toooperose  to  be  ei- 
empUflod  in  these  columns.  One  method  occupies 
five  pages  in  Loomis'a  "  Practical  Astronomy  "  ; 
another  (that  of  Dessel),  nine  pages  in  the  same 
work.    The  moon  is  so  veiy  close  to  the  earth,  that 


BateUite<!,  a  phennn 
moment  of  time  wherever  Ibe  placet  is  above  the 
horizon.  I  would  refer  your  correspondent  to  your 
XLIInd.  Volume  for  the  description  of  a  graphical 
methodof  predicting  luuar  oocultations  as  most  likely 


able — dependent  as  tho  apparent  contact  of  Jupiter 
and  a  aateilita  is  upon  the  aperture  and  aplanatism 
of  tho  objective,  the  eye  of  the  observer,  the  atmo- 
spheric conditions,  &c,,  &c. 

"Tel "'  [nueiT  73133,  p.  322)  had  better  obtain  a 
tiKbt-angled  prism  for  hla  star  diagonal,  the  width 
of  the  face  of  which  may  be  equal  to — or  rather 
exceed  in  aize— the  diameter  of  the  field-glass  of  Ids 
lowest  eyoniece.  Or,  if  be  does  not  mind  a  con- 
stricted field,  he  can  obtain  a  cheaper  contrivanOB 
by  mountiug  a  little  prism  of  the  same  kind  out^da 
of  one  of  the  eye-caps  which  hold  dark  sunshadn, 
and  slipping  it  over  his  eyepiece. 

H  "  A.  T:'e  "  object  glass  (query  73155,  p.  323) 
is  a  simple  convex  lens,  ne  need  go  no  farther  for 
an  explanation  of  his  defectivo  picture  of  the  Uoon. 
To  do  the  slightost  good  in  celestial  observation,  on 
object  glass  /iiiu/  be  achromatic. 
AFallowofthsSoral  Astronomical  Society. 


PATHS  OF  uaAmra  aud  vesta. 

[31357 .l-lF  "  H.  S."   (tetter  31312)  will  give  i 

an  of  Uie  paths  of    Uranus  and  Vesta  during 

01,  Bi  Buggeslod  by  him  in  "E.  M."  of  Dec.  fi, 

uduy,  I  am  certain,  will  appreciate  them,  being  sc 

Dsefnl  to  possessors  of  small  telescopes. 


A  BTNODIC  TBAB  OP  VENUB. 

[31R5S.]— Ik  this  diagram,  wbicrh  ia  intended  to 

approximately   represent   a  synodic   revolution  of 

''~~is,  the  earth  is  supposed   at  rest  in  its  orbit, 

making  its   diumol   revolution   on   its   axis, 


>f /wj  /S^f-.'fVi 


-*--*:iir^-.-^ 


•lif^' 


piler 


the  f  era 


hallai 


familiar.    It  will  bo  remembered  that 
less  than  111  now  double  stars  were  discovered 

Sa  a  great  extent  by  that  famous  observer,  Mr. 
.  W.Bumham)  with  the  ISJin.  refractor  of  the 
Dearborn  Observatory,  these  discoveries  having 
been  made  on  the  site  of  the  old  oboermtory  In 
Chicago  itself. 


hilst  the  sun,  in  its  apparent  annual  orbit,  de- 
aibea  I-G  year,  carrying  Venus  with  him  through 
[oe  starsubere. 

The  effect  of  this  apparent  combined  epicycUo 
motion  ia  that  Venus,  at  inferior  conjunctions,  , 
when  nearest  tho  earlb,  is  at  the  bottom  of  her'* 
apparentloop.  Twnhalf-loopBarehnre represented— 
one  for  1890.  the  other  for  IHM,  aix-tenlhs  of  ayeaV  : 
in  star- sphere  apart.     Owing  to  the  eccentriciciesof.' 


Dec.*,  18B0,to  superior  ooninnctlon,S^.  18,  1891, 
is  2S8d.  llh.,  whilst  from  this  to  inferior  conjanc- 
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m  bU  'iS4d. 
Ba  throngb 


(  eight  yeiLn  mterrnl, 
cfdo :  but  tko  tmuit 


tjon  o(  jQlj  5,  IS02,  ia  296d.  3b.,  mnli 
lib.  for  her  ejoodie  year. 

It  will  be  obeened  that  Venue  p 
bar  B  Dec.  6,  1890,  Id.  17!i.  after 
jonction,  thas  aurowly  having  en 
traovt.    Five  periodi  of  1'6  fear  =  8  jean,  and  u 

1874-1BS2  were  tnuisit  Venn  ofef-'- ' ' 

■he  hu  just  pnrformed  that  cfi 

*ill  occur  101  1882   <■  'i'  -  2004  -  iui:^, 

Tbe  dots  on  diognun  rflpreseat  10-daj  mterralfl, 
and  the  phases  are  approxmiately  marlicd,  and  idio 
■hown  on  an  elliptic  piojectjon  underneath. 

The  doily  revolution  of  the  eutb  causes  □>  to 
tteet,  tint  tha  cud,  and  then  Veoua  on  ber 
spptDaab  to  the  eartli,  ehoKing  her  aa  an  evening 

thea  the  aun,  ahoning  her  ai  a  momirg  alar, 

1  on  the  i" 

Liiaipool,  Dec,  4 


[31859.]— I  iNCtOSK  a  reduction  of  a  drnwii 
Petanns,  made  Oct.  '2Dth,  9.12  p.m.  On 
sreniD^  the  great  rill  wa*  finely  aeen.  the 
vhich  it  mokea  over  the  eait  wall  beiof;  very 
timet.     From  its  aooth  end  a  trell-dufiiied  lii 


I  should  like  him  to  wiits  a  lulter  nboKing  how  b 
did  it.  J.  Q.  Bartel. 

CoUingwoodatrect,  Nelson.  N.Z.,  Oct.  28. 


[318G2.]— Is  latter  3l8oo,  "G.  J.  B."haa 
OS  an  iuterreting  ooutributioa  to  Ibe  dlacuuii 
thie    aubjeot,    probably    "'       '     '       ■  ■  ■     ■ 


the  etbeiinliit  aide  ;  but  bis  argo- 
tnenta  are  not  aa  oonctutive  as  he  thiaka.  Id  the 
Ural  place,  wa  cannot  accept  big  poslulBto,  on 
irhich  he  says  his  argument  depeada~Tii, ,  th&t 
"energy  must  occupy  ipate." 

We  con  only  conreivo  ener^iy  as  motion  :  not  tbe 
pure  motion  some  theortata  Uke  to  talk  alnut,  but 
B-liich  ia   ouUiiutable,   but   r-"—      " 


Of  oc 


.0  electric  capacity,  ai 


fi'ffil 


charge  of  energy  ia  very  tmsll.  and  the  intcnul 


iatriflini 


lofii 


The  second  argumant  ia  that  "  the  capsdtyof  ths 
lir- apace  i«  not  auiaibly  affected  by  the  ^nastinof 
lir  it  oQutaiiiB."  Now  the  asserted  fart  is  not  tn».  I 
[f  we  increaso  tha  air-space  by  employing  larpt 
Lurfacoa  with  the  same  diBtiince  apurt,  we  do  in-  I 
Tessa  the  capacity  proporlionoUy ;  if  weinctrut 
he  air-space,  either  by  reducing  tbe  ianEripbtn 
ir  enlarging  the  oulfr.  we  rriiuci-  tbe  capacity.  Bil 


that  because  a 


itorod  by 
ether— the  same  argument  applies  to  botS.  Vi 
have  no  right  to  apply  the  laws  of  one  fonn  of 
energy  to  another  form.     We  cannot  arfoe  fna 

of  electricity ;  wo  might  with  equal  reoBin  inii< 

- -  unit  qoautity  of  heat  raises  aponaJ 

de^oe,  it  ought  als'>  to  equQj 
iocresae  a  pound  of  anything  else,  which  wa  Uws 
is  not  the  case.  We  mnst  take  Nalute'a  own  fs4ti. 
Now  Nature's  facts  as  to  induction  show  na  AM 
while  some  effect  miut  occur  upon  tba  wWa 
stratum  o(  tbe  dielectric,  the  storage  of  Mnr 
occurs  only  in  a  very  thin  etratum  adjoiniaj  £ 
conduolor»:  the  inlermediale  space,  be  '  "^ 
r,  bntr— --* 


atiadow  nui  iu  a.  goutliwoid  direction,  appuii^ut 
oorreipoudin^  in  position  to  tbe  short  rill  aboivii  < 
Neison's  map ;  its  chomctflr,  however,  could  not  1 
properly  nmdeout.  West,  und  slightly  south,  cf  tl 
great  central  peak  appeared  a  SCDsli  depressio 
IiOBBibly  one  of  the  I»u  cntois  drawn  iu  M^idlei 
map:  but  as  it  was  only  well  eeen  in  occasiou 
glimpses,  one  could  not  be  certain  uf  its  real  iiatur 
The  ridge  on  the  south-weat  part  of  the  Hoar,  cloi 
to  the  wall,  was  quite  evident,  its  eastern  ido) 
bein^  oonsiderably  whiter  than  the  test  of  the  tloo 
The  matrument  used  waa  a  3iin.  Dallond  ;  power 
120  and  210. 
Bdiuburgh,  Dec.  3.  J.  B. 

I.IJKAB    BADIATION. 

[3l8l».]— I  SHotn.i)  like  to  draw  the  attention  of 

"  Theory  of  Lunar  Surfacing  by  ( 1  laciation,"  to  tb 
ineaturei  of  lunar  radiation  by  llr.  C  C.  Itutuh.... 
nude  by  meaoe  of  a  new  thermograph.     According 
'o  the  report  of  them  in  ^Valvre,  Nov.   13,  p.  44, 
'  "      '   '  '  from  Iheso  observations  ia 

fKirtion  of  the  rays,  from  t 
1  cut  off  by  our  ntmoepber 


"the  

that  all  but  a 


for  it  seems  impossible 

lifce  that  of  the  tni)Du,  upon  which  the  sui 
been  shining  for  many  dacs,  ahould  suddenly 
to  radiate  when  the  aun'a  light  ia  withdiawn.'' 

The  ohaorvations  here  spoken  of  were  made  di 
a  total  eclipse  of  the  moon,  and  to  those  nbo 
myself,  accept  Mr.  Peol'e  theory  in  the  main. 
are  not  surprising  in  their  result,  although  the 
abeence  of  radiation  during  the  eclipse  ia,  to  o''~ 
thinking,  due  to  the  fact  that  the  moon's  surface 
normally  very  cold— oven  in  sunshine— and  not 
entirely  to  the  fact  that  (ha  lunar  radiationt  "  are 
cnt  off  by  our  atmosphere."  as  Mr.  C.  C  Hutehiiis 
concludes  from  hia  experimeutj. 

Sbanklin,  I.  W.,  Doc.  0.  H.  O.  Dlion. 

JAFAITESB  PAPER  FBOS. 

[31S6I.]-Is  your  issue  of  the  13tb  Dec,,  tSSi). 
you  printeil  on  article  having  the  above  title.  My 
mother  and  myaelt  have  spent  some  hours  in  trying 
to  make  the  frog  according  to  the  directions  given ; 
v„.  k . .  u ,,,.  ..  j_     ^      J.^^^^  ^jujj 


ergy, 


c.  propeiii 


forms  of  matter,  wiiieh  brii 
lines  of  thought  ss  those  1  am  maintaining  lu  to  th 
relations  of  electricity  to  matter.  Hut  nhat  diapOM 
of  the  poatiilate  is  the  well-known  fact  in  nature 
that  tbe  addition  of  energy  in  many  coses  rnhicf 
the  space  occupied- the  fact  exactly  opposite  to  tb 
postulate.  Water  givea  ua  the  simplest  proof,  fo 
'—        "--'  '--  .cold  water  ia  reduced  io  volura 


le  Bdditii 


lofbi 


tuTB  of  moiimum  dcuaity.  when  it  begins  to  cipand 
on  the  further  addition  of  boat. 

I  will  now  examine  the  separate  argnmenta  o 
"  Q.  J.  B.,"  and  shall  claim  the  rights  of  his  oon 
eluding  sentences,  and  especially  of  the  words  "  i 
1  —Jibe  shown  to  be  due  either  Io 


u  agent  < 


agent,  ii 


condenser  must  be 
nown  medium ;  but 
not  disposed  cf  the 


beingtreatedasnon-eiist^t."  "   '  " 

stales  that  the  energy  of  an 
stored  in  the  ether  or  some  i 
I  propose  showing  that  he  1 
known  Bgont— the  air. 
In  the  cose  of  a  hollow  sp 

is  the  euerey  stored  f    We  a„ .. 

upsce  between  the  surfaces  of  the  spheres.  Two 
orgumeiile  are  given  why  it  is  not  the  air  which 
contains  it.  (I )  If  the  air  is  blown  out  by  a  stream 
ol  fresh  air,  the  charge  is  not  affected.  Let  us 
admit  tbe  fact,  and  deal  with  the  statement  that, 
"if  a  body  coutaina  energy  iu  any  form,  it  carries 
its  energy  with  it."  That  I  dinputa.  It  does  ao 
in  some  lorms,  especially  as  heat,  but  not  in  all 
forms.  If  we  mount  a  flat  iron  ring  so  that  it  can 
rotate  between  the  polea  of  a  magnet,  tbe  lines  of 
force  of  the  magnet  are  ccDipleted  through  the 
iron,  and  Uiia  involves  a  redistribution  of  energy. 
If  we  now  rotate  the  ring  so  as  to  continually  in- 
lerposB  fresh  iron,  the  lines  of  force  and  the  energy 
""""' — '-Bare  not  carried  away  with  the  iron; 
nolecules  lake  them  np.  It  is  true  that 
energy  has  to  be  applied  to  effect  this,  because  the 
molecular  changes  in  the  iron  involve  heat,  which 
is  carried  away.  Xow,  I  consider  that  tbe  cusesare 
identical  in  principle  ;  the  tretb  air  streamed  into 
tbe  condenser  corresponds  to  the  fresh  iron  takiaz  up 
'  io  not  know  whether  it  baa 
pretty  clear  that  it  would 
pass  a  stream  of  sir  through 
through  tha  apparatus  un- 
would  be  very  small  eom- 
' becBuae  theralatiTe 


iroveilin  solid  dieleelricB  ,  .     . 

m  only  reason.  We  neednotgotothaetharlr 
eipUoation,  because  tbe  almost  irremovable  flbri 
air  which    coats    all   surfaceii,    and    whidi  it 
iffected  by  blowing  air  through  tha  apace,  |ini 
all  the  explanation  wa  need.     But,   agam,  itia 

vary  the  quantity  of  air  contained  "-  "'^- 

either  by  eihauition  or  oompreuion 


true,    but   the    evidence,   just 


u  favour 


'   tbe   1 


3  f  ar  a*  it  |«% 


and  Die 


iiuire  more  energy 
e  charged  apace  thi 

choreed.     The  eicei 

pared  with  the 


--,,.  —  -    _.    tely   elastic  and  _ , 

elher  to  be  altered  in  quantity.  The  tact  is  IM 
the  relation  between  tha  insigniflcant  qnsntitTrf 
electric  energy  in  a  charge  and  the  ooBSUei 
myriads  of  air  molecnlea,  even  in  tbe  best 
is  such  that  we  can  eipecl  only  a  amall  sppsrtri 
rennit  from  any  variation  of  air  density. 
The  analogy  is  very  strong  between  i 
circuit  and  an  electrolytic  one :  in  bol 

action  is  at  the  surfaces,  while 

apace  offers  resistance,  and  the  relation  to  ei 
not  that  of  quautitJ^afl  with  heat,  buttothei  .  . 
>t  force  which  con  be  formed  in  thatspii^ 
iress  upon  them.  The  magnetic  snsloo 
itroug.  but  ia  apt  to  bo  overkmksd,  m 
"  G.  J.  Q."  appears  to  have  dona.  In  oldtiaa 
the  cbargo  was  attributed  to  the  anrtaoei  o'  ' 
conductora,  and  I  have  done  my  sbaie  in  eipln 
that  notion.  Now  it  is  attributed  to  the  disle 
and  the  real  function  of  tbe  conductors  is  apt 
overb»ked.  But  the  charge  is  not  io  the  dieli 
aloue :  it  involves,  just  as  the  magnet  does,  a  oni- 
pletaclosed  circuit.  Ia  the  present  cose  of  tfbem, 
as  in  all  electric  charge,  there  ia  a  reverse  onlajt 
field,  essential  to  the  charge  iu  the  dielectric.  Tbii 
ia  why  blowing  air  through  the  apace,  even  leavi^ 
the  air  fUms  out  of  oousideratton,  would  no  man 
carry  away  the  electric  charge  than  the  movisgot 

"■-  —in  ring  batwoan  the  mafniat  poles  wtmld 

L  .  _  ._...-.  -■--  go.    TbooehtlieBuifki.. . 

,. iu  tba  stored  energjif'"'''" 

of  force  in  the  dielectric  sjiace  are  oloaed  DpantLsn; 
they  act  as  the  attachments  of  aatramed  qnmgih 
and  enable  the  stress  to  exist.  They  caa  be  nmonl 
from  a  solid  dielectrio  and  replaced  by  otbo, 
because  the  structure  of  a  solid  enables  it  to  close  iti 
eilemal  lines  through  the  air.  They  cann  ■ 
lemoved  from  an  air-oondeusor ;  and  if  they  « 
am  pretty  sure  they  would  cany  the  charge 
them. 

However,  panting  the  wliole  of  the  atpuaant  d 
"  (1.  J.  B.."  It  would  only  go  to  show  that  thiattr 
may  play  some  part  in  the  electric  phenomena,  Mi 
i —  .._  i-  luciion  capacity  of  its  own.  thoocli  iM- 
it  air.  That  propoailion  I  ahoitid  ail- 
do  so  would  be  to  comrnit  tbemn 
for  which  I  opjuisa  the  ethehalists— it  wi 

lakitig  an  asMclion  about  a  thing  of  which . 

nor  they  know  anything.  I  couSne  myMltk 
lointaining  that  ordinary  matter  is  tha  uStiiiri 
agent  in  electric  pbooomeaa,  and  that  th«  Hf 
attributed  to  the  ether  as  tbe  real  acttngajjcila 
imsKinary.  "  U.  J.  B."  has  given  us  Uu  W 
9vidence  m  favour  of  its  having  some  actum,  Htl- 
Lhiiiktbe  evidence  te  not  valid. 

I  had  intended  to  continue  my  own  argaalA 
this  week ;  but  have  mislaid  some  nMaaiV 
lemoronda.  Slcmfc 

OUT-OF-THE-WAT  TUBHIHO. 

{3l}iC3.]— If  appears  to  me  that  ao  article  or  tM 
a  out' of- the- way  and  bLtane  turning  wvoldl* 
leeptable  to  those  who,  like  myself,  are  intwMMl 
I  wbat  may  be  called  the  "  by-wava"  of  taniM' 
Eos,"  with  bis  Urge  eiperience  oi  Eoiteni  mv 
yen.  would,  no  doubt,  be  well  able  to  wiita  OB  lUi 


1  way  the  msguetio 


Indian  turning,  but  I  do  not  thi 
kinds  alluded  to  above. 

CoUiogwood-atreet,  Nebon,  1 


konthepBltiDri* 
J.a.tMVL 
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ADJUSTMBHT     POS    81TBFA0E 

■*.]— SEinro  a  skatch  of  m.  ror/Bce-gsuge 
veck'B  "  E.  H.,"  I  send  ;oa  a  akatcb  of  one 
I  think  ia  ft  gna.t'  improvement  on  it,  whic) 
lAoat  three  or  four  jeta  unce ;  the  ouli 
ice  is.  initead  of  the  acriber  goin);  througL 
I  of  the  wuhsn,  tlil«  goes  right  throagh  pin 


■,  therabv  g< 
n  the  mriber 


moT  w>v  you 

abeutightuarer.  Pl«imoa 

KlUnSS'  HBW  OBAB  OUTTBB. 

SO— I  BBfS  ft  sketch  of  Bvheel-cntter  which 
Inea  has  just  brought  oat,  and  one  of  vhich 
good  eoongh  to  aend  me  to  see. 
Mnd  of  ftD  overbesd  must  nm  fftat  if  it  is  to 
t  any  powei;  a  nheal-cntter  must  mn 
the  speed  nuj  be  tranafomied  into  power 


EOOSNTBIC    CUTTINQ    FSAJKE. 

[31868,]— I  WOULD baUnCB  (J.  C.  BUiwiiiB  occmi 
trio  cutting  frama  (see  letter  31862)  as  follona:- 
Tabe  the  acrew  out  of  the  fnune  aod  turn  dawn  tin 
outer  ring  of  micrometer  head  to  the  aolid,  fit  t. 
piece  cf  brmn  to  this  of  anSdeiit  weight,  tin  theru 
t»Ui  carefullT  and  sweat  tbem  together ;  turn  down 
to  oorrect  bftUuiDe  and  mill  the  edge.  By  this  plim 
you  would  loose  the  aqunie  for  the  kvj,  tnit  would 


I   down    both    linga  to  ths 


re  the 

Another  pli  _ ^_  ._ 

aolid,  drill  »  pieoe  of  braaa  to  lit  this,  tin  and  iweat 
them  together;  then  turn  down  to  balance  aaC 
re-mark  micrometer,  T.  F.  w. 

LA.THB  HATTBKS. 

[31867.1- It  m&7  be  of  intereat  to  your  readers  ti 
know  that  ■[mijar  work  to  that  of  the  reprodnosd 
photo  maf  be  dona  on  ■  double'harrelled  roat 
engine,  using  a  lide  qnwi-squaie  roHtta  on  Ui< 
first  bairel,  and  a  No.  12  deeply  cat  half  diamonri 
'"""  ------  ■*■  -    aeoond  bajrel,  which  can  b^ 


isette  on  the  first  barrel.  ,      _ 

ig,"  may  be  produced  either  in  deep  intftgliooriii 
high  relief,  as  desired  by  the  operator.  It  is  a  re- 
markable coiucidenGe  that  two  men,  so  many  thoo< 
sand  miles  apart;  should  conceiTe  Uie  same  idon 
ftjmoet  at  the  same  moment,  as  during  this  year  I 
have  been  axpeiimenting  to  ascertain  what  can  be 
done  in  the  way  of  ornamenting  wood,  ivory,  and 
metal  by  the  aid  of  the  roae  engine.  Ample  space 
'or  rockmg  and  pumping  motions  is  moat  necessary 
IT  this  kind  of  work.  Norman  Maclean. 

SPEBOH    OF    LOWZB    ANI1C&I.S. 

r31868.]-lT  is  weU  known  that  if  the  number  of 
.  jht  fibrfttiona  per  second  be  increised  beyond  a  ' 
certain  limit,  the  nerves  of  the  normal  human  eyo 


tion'ot  tower  notes,  which  ma;  be  made  low  enough 
to  be  within  the  compass  ol  Ihe  human  ear.  If  the 
speed  were  one-half  ai  great,  the  words  (f)  would 
be  spoken  an  octave  lower;  if  one-fourth,  two 
octaves  lower,  aiid  eo  on. 

Sidney  Bolton  KIncald. 
Woodbridge,  Dec  2. 


;9.]-A  V 


little   apparatua 


may  be  coustructed  in  a  t«V  miuules,  the  enective- 
ness  of  which  is  out  of  alt  prDportion  to  its  cost  if 
home-mads.  It  puichasedatan  instrumentdealei'a, 
the  box  would  probabty  cont  ten  times  the  lum  for 
which  it  might  be  quite  efGcienlly  made  at  home. 
Take  any  ordinary  dgar-boi  measuiing  10  x  41  x  4. 
With  a  fitlle  cars,  one  of  the  tnds  can  be  taken  olT 
by  scraping  away  the  napci  round  the  edge  and 
easing  up  tLs  Bmall  nails-  Upon  tlio  inner  side  of 
the  end  piece  cut  two  grooves  about  an  eighth  of 
an  inch  deep  inclined  towards  each  other  at  an 
angle  of  about  40°,  with  the  apei  at  that  part  ot 
the  end-piece  which  fits  the  bottom  ol  the  box. 
Procure  froru  any  glass-dealer  two  pieces  of  thin 
silvered  glass,  each  measuiing  9i  m  3^.  PIae« 
these  at  an  angle  like  a  v  iuBide  the  box  with  their 
faces  towards  each  other  in  such  a  manner  that  the 
grooves  in  ths  eiid  piece  will  fit  down  upon  th& 
glass.  Fix  the  glass  with  two  amall  brass  pins 
knocked  into  the  front  and  back  of  the  box,  ao  a» 
keep  the  glass  steady.  BepUce  the  end- 
piece,  taking  care  that  the  grooves  fit  accu- 
rately    over   the    pieces    of     glass,    and    gently 


ing,  but  unleaa  it  is  verf  ws!l  cut  it  will 
vei^  disagreeable  noise.  A  worm  and 
ay,  in  theory,  absorb  a  little  more  power 
iring,  but  I  have  for  some  time  thought 
Id  M  a  esse  where  its  smooth  action  would 
idstfld.  I  bftTS  token  this  cutter  spindls 
nxaminfttion,  and  find  it  has  hard  necks 
inbftrd  collus,  the  surlaoes  finely  polished, 
fit  very  good.  Ths  wonn-wbeel  is  ot  gun- 
id  the  worm  iscase-hardened;  the  whole 
9  la6ks  very  atroog.  and  aa  if  would  never 
.  Theworm-wheeltisstwentyteeth,and(he 
Sin.  diamatar.  In  the  drawing  A  is  an 
icket  to  bolt  upon  the  tool-plate  of  rest ; 
lugs  oast  on  to  me  slide  C,  which  gives  the 
■idjliuitmant  by  means  of  ft  small  screw,  the 
vmch  ia  ssan  at  the  top  of  A  ;  D  is  a  cut 
iores  C  to  A  when  the  height  adjustment 
made  :  C  carriasso  arm,  E,  whichisborsd 
to  form  the  beating  for  Ihs  spindle,  whinh 
one  end  the  pulley,  and  at  Uie  at  . 
rbis  spindle  is  soft,  and  runs  in  ths  caat- 
hai  driving  oS  my  fivwheel  it  takes  21 
tnm  the  cntter- spindle.  When  placed 
e  work  on  rav  Gin.  lathe,  the  cutter  can  b 
j^  tax  enoni^  to  cut  a  wheel  3jin.  diam. . 
ned  quarter  ronnd  to  the  right^  so  that  the 
na  tlia  work,  then  a  wheel  Sm.  diameter 
sit.  B;  this  anangement  the  slight  band 
ireilisad  diires  with  no  noise,  and  with 
■^ ;  indeed,  I  think  the  aiie  of  the  spindle 
■  F.  A.  X. 


menn,  tfaeHg^t  becoi 

DB.    Also  that  indi  invisible 

visible tn L„  ...   _ 

natad  with  ibmnKiiiinm  or  msculini,  ._, 

viloation  speeds  l>^g  reduced,  they  are  brought 
within  the  aeniilory  compass  of  the  optic  nerves .: 
and  that,  although  the  human  eye  is  not  sensitivi' 
to  the  ultra-violet  rays,  it  ii  otherwise  with  a  photo- 
graphic plate,  upon  which  visible  images  of  such 
spectn  have  been  produced  for  yean  past. 

Similarly,  if  the  number  per  aeoond  of  the  vibra- 
tions of  the  Eur  which  produce  a  musical  note — and 
all  speech  consists  merely  of  oomhlnationa  of  such 
notes-.-be  increased,  the  note  ia  sharpened,- and  if 
this  increase  be  earned  beyond  a  certain  point  tlie 
sound  becomes  no  longer  perceptiUa  to  the  normal 
human  ear,  as  the  ultra-violet  rays  are  not  to  the 

Now,  it 

impercsptibli 

ammals  may  use  for  porposea  of  communication 
between  themselves  sounds  too  high  in  musical 
pitch  to  be  auditde  to  ns-  If  ths  speed  of  such 
brations  could  be  sufficiently  reduced  In  the  same 


■  purpose  in  wridng  this  is  to  suggest  to  some 
lose  who  possess  the  apparatus  (or  means  of 
procuring  it)  and  the  leisure,  neither  of  which  are 
mine,  to  experiment  in  this  direction,  and  to  pro- 
pose a  plan  which  appears  to  me  worth  trying. 
Let  a  very  delicate  microphone  be  conne^ad  np 
the  usual  way,  with  a  small  battery  and  a  tele- 
pnone  as  receiver,  and  let  the  diaphragm  of  the 
telephone  carry  a  stilm,  and  be  fixed  so  as  tu  im- 
press bj>  this  stilus  the  surface 


iiall  the  end  piece  down.  Now  stand  the  box 
11)1  end.  The  effect  will  be  to  look  into  a  re- 
electing glass  Y,  Take  two  of  the  smallest  size 
terminals,  which  are  to  be  screwed  into  the  outside 
tf  the  uppermost  end  of  the  box.  Take  a  ver^ 
.'mall  brass  screw  hook,  such  as  are  used  by 
jewefien,  screw  it  from  the  inside  Into  the  same 
I  nd,  so  that  it  projects  downwards  to  fonn  a  hook 
trom  which  to  suspend  the  tube.  Cany  a  thin  strip 
cl  brass,  or  even  a  bit  of  copper  wire,  from  the 
hook  to  one  of  the  terminals.  Now  attach  a  piece 
cit  insulated  copper  wire  to  the  base  ot  the  other 
'arminal,  and  carry  it  along  the  top  ot  the  box  and 
Jownwards  to  a  spot  on  the  inside  oc  the  bottom  end 
if  the  box  (the  end  upon  which  the  box  is  standing 
ipri^ht).  Attach  the  end  ot  the  wire  to  a  third 
arminal,  which  should  be  screwed  Into  the  inside  of 
the  bottom  end.  The  apparatus  is  now  complsto. 
;Vttach  a  vacuum  tube  to  the  top  hook,  and,  by 
tieans  ot  a  short  piece  of  wire,  fix  the  bottom  end 
if  the  tnbe  to  the  bottom  terminal.  Carry  Ihewiroa 
from  the  induction  coil  to  the  two  terminals  at  the 
tiip  of  the  box,  and  the  tube  will  be  lit  up.  The 
'-  rrect  is  to  multiply  the  tube  so  that  five  tubes  are 


E.  Brookleliiiiat. 

STUDBNTB'    MIOBOSOOFBa. 

[31870-]— Ih  connection  with  recent  lettera  on 
itudents'  mlaosMpea,  1  havs  sent  an  outline  draw- 
Tjg  (half  siie)  of  a  form  of  stand  which  I  soma 
;'>ars  ago  designed  for  my  own  use.  The  idea  was 
••  comWne  the  good  points  of  tbe  more  costly  forma- 
1  Ilh  the  simplicity  and  portability  of  the  cheaper 
I'lttema,  and  this  was  done  in  a  manner  that  waa 
great  extant  still  is,   a   somewhat 


experimented  on  bemg  conSned 
near  the  microphone,  tba  phonograph  is  to  be  ^'iw,  buuh 
driveu  at  full  speed  by  electricity,  olockwork,  or  peculiar  on( 
any  arrangement  with  a  good  governor.  The  back  :  As  regards  portability,  it  will  be  noticed  that  the 
of  the  telephone  is  then  removed  and  the  trumpet  upper  portions  of  the  standards  are  bent  over  so  as 
SDhatitnbBd.     If  now  the  drum  (having,  of  couth,    t>i  throw  the  points  of  support  outwards.     By  so 


,  gtaUHH  MEOHAHIO  AMD  WOHLD  0»  BOIENagi  Wo.  1»M. 


will  go  into 
of  no  peaia  dept^ 


forBmlthand  Beck'i ''  Fopnlar,"  with  its  oolUpaible 
(tand. 

Ths  bodj  iscuijed  in  ft  loDft^^sirithTack-uiil- 
[diiioii,  u  unul ;  while  the  ^ow  motioQ  i>  given  b; 
ft  dlffemiti*]  Kmr  and  liftn  urangement. 

Tha  itaga  is  squu*,  Imt  with  a  (ramoraUa  if  pre- 
femd)  rsTolTing  drenlar  nppei  itsge.  Thii  upper 
•twa  bai  two  pKallel  doratailed  grooTM,  io  which 
■lidea  a  sqnaie,  fork-like  objact-i^uilar  with  ted^ 
to  nceiTa  the  slide,  and  a  light  dip-Epring.  Thu 
rait  a,  in  faot,  like  the  carrier  of  tb«  otigiiiBl  8. 
and  B.'i  itndBnta'  micnMOOpe. 

lliere  ii  a  remorable  subetaee  flttiDg  attached 
by  Klew  or  by  a  kind  of  bayonet- joint  aiAch,  Thi* 
flnijD^  connits  ot  a  itont  tube,  in  which  ui  inner 
tabe  11  moTed  ap  and  down  by  a  pin  working  in  a 
•pfral  ilot  in  the  outer  tube — the  mner  tube  carry- 
inga oondmuei,  &c 

The  drawing  ihowi  the  prion-boi  ot  a  binocular 
iutnanent,  alao  the  diilled  bead  of  the  draw  tube 
■noveaieat.  The  miivon  am  csrtied  on  double- 
jointed  arms  forvery  oblique  illumination. 

Aal  tMthe  date  of  the  original  drawingiaMarch 
ISTO,  lb,  Nebra  with  his  niral  ilot-moTenmit  in 
tte  nMan  fltting,  and  Ur.  Campbell  with  the 
<UlliWM>tM  Mrew  One  adinatment,  are  botli 


OPTICAI.  HATTBBS. 
[31871. ]~-A  vxntBBB,   of   lettan  have  recently 


ATTXILIAST  POWBS  FOB  TKIOTaLEB. 

L3I872.]— Mt  Bttention  haa  been  drawn  to  thu 
teresting  oontroTeny  re  Auxiliary  Power  tor 
Tricycles.  Ai  thia  hu  been  the  subject  of  much 
of  my  thought  and  time,  and  hariDg  produced 
a  " aelf -propelling  machine"  (a  photo,  nf  which 
I   beg   til   mdoee),   I  have  preauiDed   in  taking 


t   of  i 


it  much  has  bsen  wriCtea 
on  the  rabject  ol  mounting  them,  &•>,  In  my 
«|iiniOD,  if  a  writer  could  give  ■  tew  artialaa  em  - 
bodying  tha  following  points,  he  would  confer  a 
benaflt  on  all  amateurs  mterested  in  the  production 
of  optical  work ; — 

t.  Urthod  ot  acrewing  cells  for  lenses. 

2.  Method  of  bumialung  lensaa  into  their  cella. 

3.  How  the  body-tubes  of  microsoopes,  £c.,'are 
fixed  when  cutUne  an  inaide  or  outside  thread  on 
tiMm? 

4.  Cleaaing  lenses  after  rranotal  fnnn  chock 
faold^g^em. 

6.  InHtheT  single-point  tool  is  used  for  cutting 
threads,  or  whether  a  sorew-cutting  lathe  be  am- 
jJoyed? 

0.  Whether  glass  tor  small  lenses  is  Brat  cut 
oinmlar,  and  if  so,  bow,  or  left  aimplj  aqnara  ? 

7.  SnnoviDg  lens  from  chuck. 
*-  '-  -• ^'--1  in  books  on  "-""  "^-' 

_.  jr  rebaotiona, 

w  iMites,  Uie  brif^ter  and . 
wm  b»;   yet  most  mlaroeoopes  have  three  aduo- 

objeotiTo.  I  Hunk  that  there  ii  room  for  in- 
Teatigatton  as  to  whether  it  ii  poasiUe  to  make 
objeniTee  better  than  those  now  made,  yet  with 
fewer  surf aoes.  If  ths  gUss  used  ^  ""^  pertsctly 
,  which  it  ia  hardly  poaalble  to  bs, 
arise   in    oonseaaenDe   °^   irregular 

^^Ir  O.  BMteL 

Cdlbgwood-itnet,  Nelmi,  y/'  Out  28. 


maoh  tkill  would  be  required  in  fitting  n 


might  describe  two  fflniwt,  as  in  his  loo 
aitiolea,  one  a  high-dass  oondesising  engi 
parallel  motion,  ist  oondwuer,  air^ponip,  i 
me  other  •  simple  non-condeiwiiig.  A  eoi 
GondensiDg  beam  engine  would  n  somA 
an  amateur  engineer  to  be  praud  of. 

SMvUtn 


BAILWAT  TKAVSIXIVO. 

[31874.]— ThB  Bjjpiiaranoe  of  an  eitraetfi 

Lmieet  in  your  hut  issue,  with  mtaranoa  to  n 

affectioiu  of  railway  trsvellers,  is  my  em 

miting  on  this  important  subject. 

inclined  to  agree  withtheFmda 


1  that  [ 


my  n« 


pioducedby  much  rail  way  braTelling,  but  H^ 
says,  due  entirely  to  '_'  reading  in  the  tnmL" 
oomnion  a  thing  it  ia  for  bnsbMSS  VM  d 

gara'  standing  to  consult  their  msdiml  lA 
air  great  symptom  being,  they  fsil  SM^ 
knocked -up;  and  how  often  doee  that  »«n  — 


these  is  at  the  n  _  . 

wiseir— rery  wisely,  I  may  inggest— lae^aa 
oompleta  change  to  his  patject,  a  kx»MSM| 
few  weeks  in  the  oountry  or  on  the  Coatbai 
patient,  if  fortune  has  faTonted  Un,  pm, ' 
reliun*  Twy  muoh  improred  in  health. 

Now,  one  important  esDM  of  mkny  at  IbMi 
obscure  nraroua  disorders  one  meets  with  i^  I 
convinced,  the  constant  and  legslai  id 
travelling  done  by  men  who  4ive  someBihl^ 
their  seatof  bntinem— men  whohavetjc^ 
say,  12  milea  or  »o,  with  some  five  or  di  Mb 
between.  It  ia  the  conatant  jolting  of  tbaoai 
over  the  nnmerous  points  at  thees  MSam, 
numerous  stops,  the  audety  one  nnamdall; 
lest  an  ah'ghtmg  or  new  passeneer  shoaldtiii 
one's  toes,  kncck  one's  goutr  knee,  orMW^ 


this  liberty  that  some  partionlars  ot  it  would  be 

The  machine  has  applied  to  it  a  pair  of  cylindera 
which  actuate  the  rear  whe^  ;  stopping  and  start- 
is  (Sected  by  lifting  this  wheel  oil  the  ground 
foot-lever. 

le  motor  cylinders  are  actuated  by  the  be- 

on  of  pettoleum  i^nj  and  air  by  a  small  electric 

apparatus.    Cooling  is  ettected  by  water  cironlatiDg 

in    a    radiating   hood  over  the    wheel.    Speed  la 

'  '     a.  throttle  valve-handla  at  ths  side. 

_-  T  a  new  arranBemont  with  op«)  front 

and  side  rooking  handles.  The  machine  iamouoted 
on  32in.  wheels,  and  weighs  complete  with  engines, 
g  power,  2801b. 

I  have  ridden  it  only  on  expoimentul  runa,  aa  the 

_athorities  do  not  oountsnance  its  use  on  the  roads, 

and  have  abandoned  in  consequsncs  any  further 

development  of  it.  Bdward  BatleT. 

31,  '-■■' ■-  ■    "  ■  -    -- 


road,  Qreenwich,  S.E. 

MODEL  BSQINSS. 

[31873.  J— All  our  amateur  engfaieers  must  feel 
erateful  to  "J.  H."  for  his  artidbs  on  Model 
Locomotives,  bat  I  venture  to  say  that  tor  one  who 
is  likely  to  require  such  engines,  there  are  a  dozen' 
who  would  find  a  fixed  engine  far  more  useful. 
I  notice  that  one  contributor  requests  "J.  U."  to 
further    seiies    on    Model  Traction 


_  of  this  kind,  mirtit  I  suggest  tc 

the  eobjeot  should  be  a  fH-F.  beam  en) 
oomponnd  vertical  ot  the  tame  power. 


one's  handa,  and,  above  all,  the  unnei 
i^lwTnyning  of  the  cBjiiage  doors,  either  ot  jw 
"ipartment  or  one  in  the  same  ooach.  Oi 
«  or  less  used  to  these  things ;  but,  lil 
dropping  ot  water  on  the;  rock,  they  laav 
preeiian,  and.  from  my  own  experiaBee|a 
dread  certain  or  all  stalioiiB  whei*  as 

—jire  than  the  prnverfaiel  ladj  wtth  her  ■■ 
packages  arrinng  at  the  door  of  m,  sowMs( 
'artnieDt.  Now  cannot  sometbiog  be  dl 
eaden the souDd—rubberstapa in tEa  door^ 

I  should  be  glad  of  C.  E.  Slretton't,  oc  i 

nd  guards'  own  eiperienoas  as  to  ymptaw 
heea  latter  often  experience  after  years  d  1 


average  print  of  daily  publications,  rsMod 
the  Laneii  extract,  ia  not  nearly  so  mnchott 
light  in  many  eve"'"""^^"^ — "** 


DBT    ] 

[31875.]— Mb.  E.   Lzttsks   sm  in  h 

3lal6  that  tlie  current  of  a  <^  oell  is  TSi; 
stant,  and  the  iatei 


._ _       .__ dij« 

mote  constant  thaoothen,  and  Kuna  have  a, 
>therB,  but,  aa.  ft  nlB,tbak 
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ner'»,  Mehnei'i,  WolfBdiroidt-and-Brehm'i. 
lomun's  are  all  Doted  for  their  lav  internal 
snot.  Smee'a  coll  is  frfqucctl' 
c  plating;   *"  " '"   "' 


"°cb15  I 


LAo 


••y. 


s  I  baf 


d  bef  on 


n  of  H  at  the  nejia- 
a  Smes  oell,  Axr-ascs  ihi 


T  lor  imall,  occasional  work. 
I  that  eu  ba  said  about  the  3!  volb  is  thig :  I 
a  ap  a  drjr  cell  that  gure  an  E. M.F.  nearlj  tvo 
>,  which  fell  after  a  weok  or  an,  althoiieli  call 

bat    little   need.      I    then  legeneratoil 
"Cat,  nhau,  to  mj  fiurpriUf  itloraBhon 
B  3^  Tolta  and  a  larger  current  than  at  first. 
jUuiihould  ba  1  don't  know:  but  iHm  inclined 
Bink  the  extra  voltage  woe  d 
ott  at  ns  at  the  electiodeg,  being  unable  tu  escape 
dJ]-  through  the  exciting  uiiua.     Mr.  Leitni 
■ki  IhiB  idea  ridiculous  :  it  may  or  may  not  b 
tnbat  little  which:  but  at  pmaent  I  think 
oable,  and  partly  for  thig  reason :  We  know 
ywrifthatthTaicnint-     '  -        - 

ttdaeCrode  of,  eay, 

i,F.,  to  why  ahonld    ...   ._ 

MM  the  B.M.F.  ?  I  have  not  studied  thia  matter 
rii>*iitia  not  worth  while,  aa  tbia  extra Toltage 
«iiu  with  the  ceU  but  a  short  timn  ;  but  can  1&. 
Iner  offer  a  better  eipliinatian  V  I  Htiould  be 
1  to  bear  it.  Take  the  Oasener,  for  instance 
mateoti  gives  I'EO  volt,  but  ou  beinc  regen- 
«d  it  eras  over  two  volts ;  can  Mr.  Leitner  tell 
lOW  ttua  happensV  For  my  part,  at  present,  I 
■o  other  eiploDatiou  than  tho  gas  theory.  I 
B  Aou^ht  that  it  may  be  owing  to  a  little 
^ncUono  aojd  being  est  free  ;  but  this  idea  does 
warn  to  fit  when  the  alkaliea  ore  uied  instead  of 

h«  lut  few  line*  of  Mr.  Lcitner's  letter  are  nnt 
rat|iiment.  It  is  obvious  that  with  thezincouil 
«  Vtdiould  get  local  oolion,  so  wo  riionld  not 
n  nt  two  Tolts:  but,  taking  the  gaa  theory, 
ttUwe  get  local  action  betWEsn  the  U  and  tbe 
>t  Ur.  Leitnor,  in  the  first  part  of  his  letter, 
Kka  of  djT  cell*  beia^  made  lor  advertisement 
'  "  WeU,  I  believe  there  is  a  lot  ot  truth  in 
Iple  would  buy  a  "  dry  "  call  for 
;  but  there  aeema  to  have  been  a 
sold  under  tliat  name,  cells  that 
IQ  their  zinc  surface  for  their  Uvea, 
n  intarDal  reaintanee  can  never  be  restored 
9i  all  thsicgenentioD)  to  their  original  standard, 
'■^arda  mr  own  cell,  if  I  don't  produce  some - 
ig  that  wilt  do  morn  work  and  rotnaiD  in  action 
'er  than  the  Leclanchc,  it  shall  never  see  the 
ket.  I  ma;  add  that  I  have  not  had  over 
itasc    numtha'    eiperimeDting  and    diacovered 

'BC  i.  A.  E.  BoU. 

PTTOEZira  CLOCK  WHEELS. 

31!tT6.]— I  J^  afraid  the  plan  illuatratad  last 

ik  would  nut  aiiBwar.     The  error '"*"  "  ' 

•a  fitting,   and   other   imperfect 
<ld  tocBttMt   amount  to  mnch  n 
anonal"  arror  remmng  from  the  use  of  oom- 
■N.    Further,   ■uppoaing  the  appatatm  to  be 
rfiit  in  fitting,   Uning-up,  &•:.,  it  seemi  to  !>>« 
tt  it  would  be  a  matter  ol  great  difficulty 
iBmina  when  the  depth  was  correct,  owing 
Btot  rigidi^  of  the  wheel  and  pinion. 

P.  J,  Churard, 

HncTTeara  layer  ot  the  entice  sea,  Hft.  thick. 
Ilk»  up  into  the  clouds.    The  winds  bear  thi 
rial  into  the  Und.  and  the  water  comes  down 
b  ipon  the  fields,  to  How  back  through  riven. 
IhrM  Ohrlatlan  Testa.— Under  this  title  Mr. 
^-Fawkn,  ot  Chelmsford,  has  written  a~ 
K  whidi  cannot  fail  to  interest  thinkers. 
h:  "It  vudysiB  is  so  advantageous  in  oblaiaing 

r  tntb    in  natural    sdeace,    certainly  am' 

tlatbeleai  advantageotis  in  the  infinitely 

Urtat  field  at  Chriatian  science."  The  three 
Itaie  the  "germ"  teat,  the  "colour  "  teat, 
I  fha  !' biotharhood  "  test.  Mr.  Fawkea  holds 
t  « the  onivenal  brotherhood  of  man  is  not  a 
mttj  tTtoTaan  imposntality,  but  something  to 
(iMTBn  altar  ana  looked  forward  to."  The 
ftiapaUishedbyMr.  B.  T.  Bntstord,  a*:,  High 
Iban,  W.C. 

'^-'If-ff  Fluid— Ozonin,  a  bleaching  flu 
Mated  b;  L.  Schreiuer,  is  made  ai  foUon 
(  parta  iMin  ars  dissolved  in  200  porta  oQ  ._ 
nntiiMi.  To  this  tolatian  is  added  a  solutiou  ot 
asaita  potaMlum  hydrata  in  1(1  parts  water, 
I  iO  paria  hydiOBSii  peroxide.  The  resulting 
k  wrgomA  to  K^  dmogBs  in  two  or  three  days 
>•  tUa  flnid  called  oxoDin :  this  same  change 
m  placa  ia  tha  dark,  bat  Uien  requires 
ftl   for  It*  Mnpletion.      An  emuluion  o 

hlilM<lilt  a«Qt  on  fibres,  wood,  straw, 
h;  almn  nntloas  of  gums  and  soaps. 
iiU^  •Saot  b  aa  aiergetia  in  odd  as  iu  all 


\'  In  lAtir  antietri,  OamtpondmU  art  mp*ft- 
fulki  rtqutiUd  ta  meHlion,  trt  tuth  mttimai,  thi  tilU 
tmimtMtr  af  iht  qtury  nkti, 

[72319,]— Marine  Englnea  (TJ.Q.l-The  gear 
lually  employed  ia  the  ordinary  link-motion,  and 
imetimes  the  eccentric  is  made  to  slip  on  the  shaft, 
here  is  also  Clements'  single  eccentric  gear.  What 
.  your  difficulty ':  Query  is  too  vague  as  it  standa. 
>o  you,  peroJianca,  mean  the  gear  in  which  the 
valves  are  actuated  by  tlie  oscillations  of  the 
cylinders  ?  A.  F.  Skikesfeab. 


BEPUES   TO   QUEEIES. 


r  be  well, 


3,  Dresden. 
[72393,]— Maalc  Bqaarea.- 
■r  the  take  ot  accuracy,  to  co.nri;i  a  duii  m  mj 
iply,  Oct.  31.  The  writer  on  Nasik  aquarea  to 
hiun  I  referred,  should  have  been  the  liev.  A.  II. 
Frost,  instead  of  William  Frost,  as  printed. 

T.  S.  fl. 

.]— Proportional   Oalvanometer.  — To 

S."BoTTo:ra.— Owing  to  the  fact  that  "H.H.M," 

had  placed  the  number  72100  before  bis  new  query. 

"-*    query  got   placed    atuDDg    the    replies,   and 

led  my  notice  last  ween.      In  asking  queries, 

uipondonta  should  never  place  numbers   with 

I,  otherwise  they  go  into  tho  Heply 

remain     unanswered.       The     galvi 

ribed  by  me  is  exquisitely  sensitive,  and  would 

quite  a  large  deSection  with  the  cu 

.^    1  square  ot  zinc  and    copper    Iji 

seponted  by  moist  blotting-papDr. 

siatanca  of  the  human  body  is  very  great,  say  from 

3  -1,000  ohms  on  one  square  inch  of  surface, 

._  little  or  no  curreut  would  puss  through  tbe 

body  if  fxposed  to  the  infiuence  of  so  weal  a 
couple,  certainly  not  more  than  ^l„,  of  an  ampere. 
The  pivot  is  a  small  cane  drawn  out  of  glssa  tube 
over  a  spirit-lamp.  The  magnetic  needla  has  a 
bole  iu  Uie  centre  into  which  the  pivot  is  glued. 
The  graded  cordis  a  misprint  for  graded  "card." 
Read  Thompson's  "Electricity  and  Uagnetiam," 
and  my  "  Elect.  Instruments."  S.  Barmiis. 

r72.i49.]— Analyaia  of  KOH.  — Ot  cotme 
"  Sutton  does  not  give  determination  of  organic 
matter,  becaues  its  processiiB  are  volumetric. 
Carbonaceous  matter  may  be  estimated  by  ignition, 
Ditbor  alone  or  heated  with  H.SO,  and  C,0„  and 
the  gas  pastied  tlirough  potash  bulbs.  If  the  organic 
matter  cannot  be  separated  by  filtration,  it  will 
probably  be  set  tree  by  evaporation  to  dryueai  after 

r.Bi,(n.ir««t;.in   with   Tfri.      Thent    ' 


wet  combustian — the  some  as  is  used  tor 

iron,  S". 

[726SB.]-ElBctria  LiVhtsr.- There  is  no  neces- 
sity to  hold  tbe  "tighter"  about  "2m.  above  the 
jet,"  as  imnUed  by  "  F.  G.  Ll."  (p.  316).  "  Hold- 
ing properly,"  means  holding  so  that  tho  spark 
passes  through  the  isauiog  atreoia  of  gna— that's  all. 
"Rnihawnv'^K"  statement  was  that  his  "lighter" 
itrong  "  enough  to  light  gas. 

„,. _„  ththe 

question.  Posaibly  my  critic's  aervants  may  be  able 
to  light  ttie  gaa  more  easily  by  boldiug  the  lighter 
about  2iD.  above  the  burner  :  but  it  does  not  follow 
that  it  is  impossible  to  light  the  gas  whilst  the  apark- 
ing  points  of  the  tighter  are  actually  lying  on  th( 
burner.  The  query  itself  was  essoatialty  wily,  aniJ 
was  perhaps  scarcely  worthy  of  an  answer,  because 
the  querist,  having  the  applisnco,  could  easily  hav( 
tried  fur  himself,  or  at  least  have  asked  a  definite 
ciuestiou.  M. 

[72Ij7S.]— Pellata,— I  mean  the  pelleta  of  va^ 
small  size.  It  is  known  that  the  manufaotura  is 
mode  by  letting  fall  from  a  tower  molten  lead  into 
a  biain  full  ot  water.  But  perhaps  there  are  mort 
recent  and  better  methods  of  munuracturingV 

EnuoH-icHoa. 
[720S.'i.]— Tew.— I  am  Burprised  to  read  so  many 
disparaging  remarks  on  this  really  valuable  wood. 
It  mode  England  the  moat  formidable  nation  in 
war  for  many  ceuturioa,  until  the  discovery  of  gnn- 
powderos  a  projoctilu  force.  Creasy  and  Agin- 
court  were  won  by  British  yew  iu  tbs  strong  arms 
of  our  native  archers.  This  slow-growing  tree 
was  grown  and  protected  by  Royal  decree.  Soma 
venerable  specimens  still  exist,  thougb  few  and  tar 
hetn'oen,  in  this  age  of  steel.  Tata:  bo 
indigenous  specieB,  from  the  Greek  To 
and  the  word  yew  is  supposed  to  bo  a  d 

closely  allied  to  our  European  Taius,   and  alt 
T  ,i:i^f<rj  ot  China.    I  selected  some  hoe  w< .  _. 
which  I  used  for  fishing  rods  and  ramrods,  finding 
it  hard  and  elastic     Nottinghamshire  waa  alnajr 


g  in  the  Now  Fore. 
)w  wiD  outlive  a  p 
.  Korbuty  Park  ari 


IB.     There  was  an  old  say- 

lampshirc,  that  "  a  postof 

at  iron."    Some  of^  those 

orded  in  Domesday  Book. 

the  Lake  District,    ^'hen 

boy  many  ot  our  churchyards  contained 

grand  specimens.     There  were  two   reasons   for 

-'--'-*--  them    in  those    melancholy    inclosuree — 

isure  the  safety  ot  the  trees  :  secondly,  to 

guard  tbem  from  cattle,  the  leaves  proving  fatal  it 

"""'.     1  hum  all  the  ch'ptjiugs  of  my  yew  hedge  aa 

tar  ot  precaution.     I  like  the  wood  forturn- 

The  burrs  resemble  the  Kiaboscera  of   tho 

ce.    Tlie  choice  pieces  ore  good  for  cabinet 

,  also  for  chair-malddg    and  walking -iticki, 

very   springy   and   nice   coloured,      Tool- 

es,    loo,    I    have    made— very    neat    things. 

Amateur  archers  like  agcod  yew  bow,  and  a  "  lady'a 

rriage  whip  "  might  do.  EoB, 

[72743,]— Sngine.-" Joe"    oou     find    several 

illuatratitins  in  bnck  numtiera,  and  con  aoa  model* 

the  abop-windovB,  or  diagrams  iu  tbe  dealers* 

ita.       For    BO  amall  an  afFair,    tbe    ordinary  Jl 

andards  would  do,  I  should  think :  but  queritt 

uet  please  himself.  E.  H. 

[727U.]— PhoBphor     Bronze  —  This    was  a 

iteuted  alloy,  particulars  of  which  will  be  found 

the  back  volumes  or  in   the  specification.     Seo 

21(i  in  the  number  for  Nov.  13,  1374. 

NlTM.  Don. 
[r2717.]-Inoubator.— "  No  Sig."  should  rater 
the  indexes,  which  will    guide   him    to  plaoaa 
here  he  will  find  a  variety  of  incubators.    Let 
him  try  Feb.  17,  1S3S,  or  Oct.  30,   1S85,  as  well  a* 
July  2-5,  18S1.  Eou-HATCHBt. 

■27.)C.J  —Aid     for    Propelling    Chain.  — 
ivalid"  cannot  do  what  he  requires  in  the  wi^ 
toriag  power — that  is,    not  to   any  advantage. 
Tha  chair  must  be  pushed  up  the  hills. 

Nun.  Dor. 
[73767.]  — MargariiiB.  —  I  would  recommend 
'V.  G."  to  look  throagb  the  indexes  mider  head* 
.f  Butter,  artificial  :  Butterina:  Oleo  -  margarine ; 
JoBCh  butter,  ko.  Several  patents  have  been  taktm 
jut,  and  the  spedfications  could  be  found  at  tho 
Fa^nt  OfHce.  It  must  be  undertood  that  mar- 
gsrine  can  be  made  profitably  only  on  the  large  Kal» 
with  what  is  really  a  rather  eiponsivo  plant. 

[72789.]- Dlamonda.— Those  of  your  readew 
./ho  are  interested  in  the  question  of  tho  prodoctifn 
of  diamonds  by  artificial  means  should  refer  to  tha 
article  on  p.  2,  Vol.  XXXI.  {March  12,  18801, 
where  [hoy  will  find  an  account  of  Mr.  Hannay'* 
eiporimenta,  and  in  March  I'J  following, some  «im- 
ments  by  Mr.  Wenbom.  See  also  an  article  in 
July  23,  1S30.  MacTear's  proceaa  is  briefly  de- 
scribed in  the  number  for  Auguat  13,  iS,SO.  In 
short  there  Is  a  tot  of  informatiou  abont  artifloial 
diamonds  in  Vol.  XXXI.  NuK.  DOS. 

[ 729 J3.1— Boring  Taper  Holes.- 1  inclose  a 
rough  sketch  of  boring  ends  of  taper  D  bit,  whidi 
is  Mmilar  to  the  ordinary  D  bit,  except  that  tho 
sides  ore  turned  to  tbe  required  taper,  and  do  all 


£/VD     l'/£W 


tutting.  To  use  it,  Grat  bore  a  parallel  hola  tha 
same  dre  as  the  smoUeet  end  of  taper- bit  to  tha 
required  depth,  in  this  case  llin.,  and  then  ose  tlie 
taper- bit,  which  must  be  fed  very  slowly  to  its  work. 
As  regards  the  olesronce,  there  ia  practically  none, 
torlhebithsis  to  be  forced  into  the  hole  thesamea* 
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Dtc.  12, 


a  tapac-tsuner.  There  ia  BnoUier  tool  which  I  prefer, 
but  it  would  hardly  pay  for  raaMng  it  you  have 
only  a  lew  holes  to  bore  :  it  is  a  st^  cone  ot  the 
cequiicd  taper,  fluted  smilSTlj  to  a  reamer. 

Snowhajj.. 

[72805.]— Wator-tDbe  BoUoM.  — To  "  VOL- 
CJJtic— I  would  advite  "  Volcanic  "  to  eioand  his 
watBT-tnbes  into  steel  or  iron  (orgings  if  possible 
(pieforably  the  latter,  as  they  are  ooaiar  to  work), 
mad  Dot  into  castings  at  all. 

Brymbo.  T.  G.  L. 

(72960.]-Hqiitttioii.— I  am  obliged  lor  replies  ; 
bal  they  appear  inoorreot.  The  object  ii  this :  Wa 
b&ve  a  miiture  ot  potassium  and  Bodium  chloiidea, 
and  convert  them  into  Bulpbatea.  Itequiced,  pro- 
Iportions  of  K  and  Na,  based  oa  the  following ;  — 
K  -  39-04  Na  -  22'99  K,  =  78'08  Na,  =  W-gS 
CI-35-3T    CI  -35-37    SO,  -  B5-S'i    SO, -9582 


Ji-71 

68-36 

173-9 

Hl-S 

pblorjdes. 

Tbm- 

B  -      „ 

BQiphates. 

A 

74-41  , 
3B-III 

"•"  22^"' 

B 

-78^' 

^wi"- 

— (SoBooe  and  Schorlemmer.) 

A 

=  2-177. 

By  the  oqnitio 

ot"A»w>c.N,S.S/'- 

3-OSl  A 

-  2-538  B 

•Iwaji  lolTed  the  queitioii  before  by  eatimating  the 
chlonne  in  the  mixed  chlorides,  which  is  an  easier 
tnethod.  Perhapa  the  errors  in  above  vill  be  Idndt; 
MiTected.  I  do  not  Bee  why  y  should  be  negative  ; 
they  onght,  from  the  question,  to  be  both  positive. 


L73017.]-Hard  Stael,  to  Drtll.-Get  Boma 
■Ivsr-iteel  nire  and  Qt  it  to  a  pump  drill ;  file  the 
TK^t  long  and  tiiangular  ;  make  it  hot  and  plunge 
It  into  a  wet  l>Br  of  fellow  soap  ;  next,  touch  upon 
BQ-oil  itoae  abort  at  the  point,  and  drill  with  raw 
lijiBBad  oil  or  camphor  oud  turps.  The  wider  ouee 
yoa  may  punch  upon  sheet  copper,  but  you  must 
not  play  with  it ;  yon  must  be  sharp  and  decisive. 
M  I  have  puDvbed  very  delicate  wat^  hands  out  of 
blue  atoel  that  way.  Jicx  of  An,  Trades. 

[73033.]— Pianoforte  Dampers.— The  twang- 


laaug  the  strings  flat,  inafead  ot  endways.  Take  i 
naedla  and  prick  the  daiuper  on  each  faulty  note  ii 
front,  BO  as  to  soften  the  felt.  If  that  docs  noi 
aoawer.  have  now  felt  put  on  In  the  mouupr  indi- 
cited  above.  J.  H.  Scihtcut. 


[73027.1— Harmoalnni.  - 


•tof  a 


Bod  the  character  of  the  workmanship.  Fittv 
■killioga  would  be  tbe  price  of  a  thorongh  good 
action,  containing  29  or  30  reeds,  I6rt.  pitch.  1 
trill  send  a  tketch  of  a,  suitable  plan  of  ooDBtruotlon 
if  the  qaerirt  will  advartiao  hia  address.  The 
■ketch  wouU  b«  seot  free  of  charge,  or  I  am  willing 
to  send  a  drawing  for  insertion  in  the  "E.M.,"i( 
requested.  Q.  Fbteii. 

I73066.]-Hleotro.PlaUnff.-l  don't  see  how  it 

-can  affect  the    temper,    seeing    the  metal   ia  not 

heated.    For  coppering  and  gddina  the  baths  are 

warmed,  but  it  is  not  suflicient  to  affect  the  temper. 

A.  E.  B. 

[73071.]— Marina  BoUerB.- It  is  quite  im- 
poesible  to  obtain  1,000  or  even  50O  revs,  per 
minute  in  such  a  small  en^ne.  With  601b.  preeaure 
150  to  200  revs,  per  minute  will  be  about  aa  much 
as  jon  will  obtain,  sapposing  tho  engine  does  not 
go  lo  pieces.  If  you  hare  a  reliable  pump  on 
engine,  make  boiler  to  following  dimensiona:  — 
■hell  Uin.  long,  Tin.  wide,  tjin.  deep,  bottom  to  bo 
rounded  with  a  radius  of  Sjin.;  the  flrahoi  to  be 
ejin.  wide,  -l^iii.  high,  laavius  M^  ;„  *atpr  space 
at  sdea  and  bottom,  iia.  is  not  eao,"h.  Yo"  ""> 
run  Brebgi  right  throogb  if  you  jj^j*    ,(iind  risk  ol 


Put  a  Bteam-d 


Thickness  of  plate  iVn.     I 

Jin.     Furnace  a    not  large  enouffi; 
Field  tabes.    A  boiler  nude  iu  above  style  wiU 
steam  to  501b.  preouni  in  about  25  minutes,  starting 
all  cold.     Ton  can  nae  bran  if  you  like,  but  " 
interior  to  copper ;   in  any  case  keep  " "  " " 
well  rounded,  or  there  will  be "- 


3,  Dresden. 


L.  F.  Siui 


^fj' 


itTOU 

erlool 


UatemiBtiBsae, 

[73081.]— Anoient  Clook.— I  write  to  eorreot  a 
curioos  error  in  my  reply  last  weak  to  thii  queiy. 
The  reply,  written  in  hut«,  stated  that  if  alialf- 
seoonds  pendulum  were  used,  a  wheel  ot  16  would 
be  required  to  drive  the  hour-wheel.  This  is 
obvioiily  not  ao.  It  would  require  a  pinion  ot  4, 
which  ia  of  course  out  of  the  question.  A  eeoonds 
pendulum  bad  theretore  better  be  adopted,  and  a 
pinion  of  g.  F.  J.  GiEiUEn. 

[73037.]— American  I,anndry  Work— The 
norliictinn  "Star"  mantionB  ia  obtained  by  the 
method— a  process  different  to  that  wliich 
mploy  here.  The  "starching"  is  different; 
olaa  use  a  different  poliahingiron  to  that 
whidi  we  employ.  There  are  so  many  L'ttle 
detaili,  that  it  is  impoiaible  to  den:rihe  tbem  oil  In 
this  column.        Jin,  Ei-Araorican  Laundry  man. 

30,  Red  Lion-street.  ClarkenweU,  E.G. 

[73090.]— 91owI.nmp.— Premising  that  it  ia  not 
tbe  votts  or  pressure  at  which  the  current  is 
delivered  that  injures  tbe  hunpe,  but  the  amount  ot 
current  that  those  volts  can  force  through  tho 
filament,  1  may  point  out  that  your  Brst  calculation 
is  correct,  provided,  OS  you  say,  the  resistance  of  tha 
in»;i,»  i.  on  small  as  to  ba  practically  negligible, 
ond  example  is  wrong,  since  you  have 
fact  that  tho  — --■ ■■ ■* — " 


[73091.1  —  Curioua  Pictnrea.  —  Cylindrical 
mirrors  with  distorted  pictures  auch  as  you  described 
can  be  obtained  from  any  optician.  Ttiey  ora  sold 
as  toys.  Sh. 

[TMBl-l— OurlouB  Picture  a.- Vou  will  flud  in 
Volume  V.  pages  57  and  38,  of  CuBsoU's  J\iji:ilai- 
Hdiiniliir,  hut  edition,  a  full  and  interesting  descrip- 
tion of  distorted  pictures;  olao  full  instructions  how 
to  draw,  with  illustrations.  It  you  live  in  a  large 
town,  you  will  have  no  difficulty  in*gelting'access  to 
the  book  il  you  have  not  a  copy  of  it  younelf. 

Borrow.  J.  E.  B. 

[73091.]— OnriouB  Pictnrea.- Tho  restoration 
of  the  distorted  pictures  onthe  boards  to  their  true 
proportions  by  the  cfliodtioal  mirror  is  termed 
' '  Ajiamorphoflis "  {to  form  answ).  It  is  a  well- 
known  eftsct,  described  iu  moat  works  on  optica 
and  popular  ecicnoe.  Of  course,  the  drawings  are 
not  drawn  at  random,  as  tbe  inquirer  seems  tn 
imagine,  but  distorted  to  that  deirrea  which  the 
reflecting  cylinder  is  capable  of 


5'.  a.  B. 


[73003.]— Wlmahurst  Uacbine.— I  think  you 
would  get  mora  satisfactory  results  from  a  machine 
with  a  pair  of  platflH  12in.  diameter  than  from  one 
with  two  pairs  8in.  in  diameter.  The  two  inside 
platoa  can  be  driven  off  one  pulley  with  two  grooves 
iu  it,  bnt,  of  ooune,  tbe  bonds  must  be  crossed  to 
get  contrary  motion.  The  uprights  which  carry 
the  spindle  of  tbe  plates  must  be  increasad  in  length 
till  they  reach  a  few  iuchoa  above  thn  rims  of  the 
plates.  A  croafl-piecB  ot  wood  connects  the  two 
uprighlB,  and  the  npper  neutralising  bruahcs  are 
supporlwl  by  wires  from  this  top  croaa-pieca,  and 
are  connected  to  the  lower  bruahes  by  a  wire  en- 
cased in  indiarubbor  tubing  running  down  tbe  outer 
of  the  two  uprights.  So  aaya  Mr.  tjray,  and  be  is 
an  authority  an  these  machinea.  Tbe  length  of 
spark  depends,  to  a  great  extent,  on  the  distance  of 


Yuu 


i  baU 


arrangement  will  do  very  wotl  for  the  ooUeotiog 
rods.  A  sinste  pair  of  Gm.  plates  with  2j)  sectors 
will  easily  i£arge  your  pint  jirs.  The  machines 
with  buttons  are  not  Wimshurst'a,  hut  Vosa 
machines.    I  prefer  the  WimshuiBt. 

S.  Bottoms. 

[73092-1  —  Wlmihurel  Uachtne.  —  "  New 
Snti."  will,  no  doubt,  receive  his  answer  tram  our 
friend,  Mr.  Boltoue;  but,  if  be  will  accupt  n  few 
volunteered  remarka,  they  are  as  followa  :— He  will 
find  the  better  way  to  carry  the  neutrolising-roda  ia 
to  fix  each  of  tbe  four  sots  ot  rods  to  a  piece  of 
wood  extending  across  tbe  cose  from  side  to  side — 
in  such  muiner  that  either  of  the  woods  moy  he 
easily  removed  and  the   bmahea  odiustod    or  re- 


neutralising  rods.  The  two  inside  plotest 
by  one  boss ;  hence  they  are  driven  by  tb- 
and  the  one  central  pulley.  He  may  M 
length  of  spark  tram  Sin.  glaaees ;  four 
Kin.  diameter  will  rapidly  charge  tour 
Leyden  jars.  Ebonite  is  by  no  maons  t 
glass  for  tho  purpose.  Ebonite  warps,  i 
Conges  its  character  with  age.  The  rout 
upon  tbe  sectors  do  not  increaae  the  poi 
mochine.  Their  sole  use  is  to  eavo  th. 
Bcratcbing  the  vomish  upon  the  platea.  Tl 
ara  BO  fitted  as  to  touch  the  ronod  battonj 
tha  plote  surfaces  left  free  from  touch. 

[73096.]— Black  Figurea  tor  Silver 
—Use  black  eealinB-wax.  Lacijoer  with 
wine,  coloured  slightly  with  a  littie  ohelh 
like.  C.  A. 

r 73095.]— Black  Tlmrea  for   SIlTor 

—You  cannot  do  better  than  use  either  g 

aeoling-wax,  or  good  lampblack  and    cc 

when  finished,  give  it  some  good  trauniaien 

Jica  OF  All  1 

[7309G.]— Kanohaator  Dynamo.— 1 1 
you  to  my  book,  "  The  Dynamo,"  sixth  ei 
illustrations  of  this  pottern  ot  dynamo,  al 
tnll  detoilB  ot  mode  of  winding  and  quanti 
requiml.  S.  Bo 

[73097.]— Oreenlionae  Conatmction 
are  two  useful  little  guides  in  the  series  of  " 
for  tha  Many,"  which  were  published  at  I 
mo/  of  /fji-(i.-H/I«r( office  in  FlBet-atroet.  Th 
"  GraanbouBos  tor  the  Many,"  "HeatiogM 
sxpence  eadi.  I  have  not  yet  seea  a  ;I 
eracted  by  an  amateur,  or  put  up  to  hu 
that  was  ever  a  aatisfoctory  coacsm  ; 
which,  aapoct,  situotion,  shelter  fram  pr 
winds,  and  lost,  but  not  least,  all  the  light 
given  to  the  plants  within— all  these  poii 
to  lie  conaidored  before  erecting  a  struclan 
tram  aacoreto  himdredi  of  pounda  I  Tbi 
imnrovameuts  in  greeuhousea  are  almost  ir 
Lma-work,  glaiing,  light-giving  fi 
'  '  sating  are  oil  a 
u  frameworfc  hu 
advantagei  over  wooden.  I  npeok  as  a  laSi 
tho  hght  timber  hendaand  warps,  thoughfrt 
painted,  and  when  a  heavy  tall  ot  saawlc 
theBo  curves,  destructive  drip  is  freqan 
result.    Nearly  every  portion  of  the  new 


interior    littings,    a 


Then  there  is  the  "gloiing 
putty,"  which  is oondemned  hvBomohonin 
and  praised  by  others ;  of  this  invoi 
hove  had  no  personal  siperience.  Thi 
miatake  in  tbe  oonatniction  of  all  greeol 
this -they  are  made  too  iofty.  and  aitooi 
angle  in  their  roofing,  by  which  error  the  pi 
kept  too  far  from  the  light.  The  new  >; 
projeotinB  side  walls  greallv  remedies  thi 
besides  adding  to  the  inlamal  and  eiternolb 
the  building  when  lillod  with  flowering 
Overheating  is  another  usual  blunder  of  a 
ing.  I  bove  seen  a  huge  stove  and  hnlk 
-■-■-'- "  ■- "=—■■  for  thrice  -■  — 


feet  of  il 


-eault. 


veiled  vegelB 


moxmiunk  temperature  o_  ._      . 

enflice  for  the  health  and  beauty  c.  .. 
collection.  "Tropical  housoj"  are  BpedsL 
their  contents  ouly  adapted  to  tba  monog 
skilled  borticulluriato.  The  acleelion  of 
house  will  depend  entirely  on  the  purse  and 
ments  of  a  man.  It  is  wise  to  make  a  to 
snection  among  existing  designs  liefore  del 
the  outlay,  and  class  of  plants  partti:uUrl; 

[7309S.]— QoantlvalenoB.— Univalant 
Br,  I.  F,  K,  fia,  Co,  Kb,  Li.  Bivalent:  ( 
Te,  Bn,  Sr,  Ca,  Mg.  01,  Zn,  Cd,  Cu,  Ug. 
rivolent:  Si,  Ti,  Zr,  Th,  Y,  Co,  La, 
Quiuquivolent:  Nb.  Doivalent  x  Trivol 
Iu.  Bi-  and  Qnadri-volent :  C,  8n,  Pb,  Xj 
Mn,  Cc,  Al,  Ft,  Ir,  Pd,  Os,  Bh,  Bu. 
Qiiinqiii-valant :  Sh,  As.  P,  Na,  V.  Bi.  Se: 
W.     QoodrivalontandSexivaleut:  U. 

[73098.1— daantlTalenca  of  the  den 
While  giving  the  foUowing  table,  in  w 
valency  ot  the  elements  ia  indicated  bi 
EumeraU  placed  above  them,  to  tho  rigt 
symbol,  I  would  warn  ■ '  QuanHvalBuce ' 
placing  too  much  relionco  upon  tha 
character  ot  the  valency  attributed  to  th 
elements.  In  the  (ollowiug  table,  hydrogen 
as  the  standard  element  of  oomparison 
valency  is  theretore  token  as  unity :  in  othi 
hydrogen  H'  is  monovalent.  Aluminii 
antimonySb',  araanic  As',  boriumBa".  bisi 
boron  Bo"',  bromine  Bf ,  cadmium  Cd",  ca» 
calcium  Ca'i,  carbon  Ci",  cerium  Ce",  clJ. 
chromium  Cr".  cobalt  Co",  copper  Cu".  d 
D",  erbium  E-  P,  fluoiine  F'.  gallium  Cn'- 
BincinumOl".  gold  Au"', hydrogen  Hs  iud 
iijdine  !■,  iridium  Ir",  iron  Fe",  lanthani 
lead  Pb",  lithium  Li',  magnesinm  Mg",  m 
Mn"',  mercury  Hg'*,  molybdenum  Mo^',  ni 
niobium  Nb"  f  (or  '  :'J  nitrogen  N',  osa 
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.  SMndittm  So"  (■-) 
ig'?(or  '"i)  sodium 
■•,  taumlum  Ta"  (?) 
Tl',  thorium  Th", 

,  — „.™«  #",  uranium  U"  (,'n 

.  V,  ytteibiamYt"  P  (or"  h  yttrium T"  (V) 
DC  Za",  ziicnniamZc".  There  ueiame 
or  belisring  that  the  ohlorino  group  CI,  F, 
may  be  trivalaut.  The  same  may  be  said 
taia  of  the  alk^iee  K,  Na,  Li,  Ca,  aud  Rb. 
the  production  by  Carey  Lea  aud  others 
«ub«alt«  of  ailver,  it  i>  also  poeriblB  that 
!  be  triadic.     This  ie,  however,  denied  by 

S.   BOTTOSB. 

I— Jibbing-  Horae.— When  the  horae 
lock  the  wheels,  tie  the  horse  up,  and 
.  for  three  or  four  houm.  Tiy  agam.  If 
iba,  loare  tum  to  himtelf  again,  giving  no 
rater.  Thorough  cure  in  tn-o  or  three 
lo  not  whip  bim.  W.  Monios. 

|— Ozygen  CylinderB.— If  the  gas  is 
□ot  understand  haiT  the  ejlinders  can  be- 

]— OiygBii  CylinderB. — If  they   want 

aaphalto  and  a  gill  of  oil.  Powder  the 
ni  boil ;  dissolve  all  you  can  ot  it.  Next 
:  ot  raw  tinseed  oil,  and  disaalTe  ^z.  roll 

in  powder;  now  take  pure  rubber,  and 
I  biiulpbide  of  carbon  to  the  consistence  of 
Ii  equal  parts  of  each  well  together,  moke 
erswarm,  and  paint  wltL  it;  than  atove 

oi  between  300  and  400,  and  you  will 
ing  little  snperior  to  rulcanile. 

JicK  OF  All  TauiE3. 
I  — Ozygea    Cylinderii.— Dry  oiygen 
>  sotjon  on  steel,  and  the  cylinders  should 
ically  for  ever.     The  makers  of  the  gas 
y  time  test  the  cylinders  before  filling  for 

cbaiye,  and  rsaBrve  to  Uiemselvea  the 
n  so  m  naae  any  cylinder  appeiuB  to  be 
or  ill  any  way  doubtful.  The  safety  of 
yUnders  mav  bo  taken  for  granted.  A 
13  very  badly  frightened  once  for  about 
[Is  when  he  saw  his  (ullv-cbarged  cylinder 
9  top  of  his  cab  and  fall  on  the  OTanite 

at  hja  feet ;  but  he  eoon  recovered  him- 
iTOuld  not  be  frightened  the  next  time  it 

T.  F. 
) —SricTOBCoploaL  ~  1.  The  distance 
[he  lenses  mnsCbe  halt  the  sum  of  their 
;ths ;  hence,  in  your  case,  1  -f  2  •  3,  and 
(in.  3.  The  diameter  ot  the  stop  should 
lat  an  eye  placed  at  the  eye-lens  eau  lust 

edges  of  the  lield-leiu,  and  no  taithar. 
n  image  projectod  by  an  objective  when 

S.   BOTTONI. 

]— Microacoplcal :  "A"  Byepleoe.— 
■  muit  be  pliiced  at  a  distance  asunder 
half  their  focal  length— i.e.,  in  present 

'2in.  field-lens  aud  lin.  eyepiece  at  a 
f  ^in.  Put  a  diaphragm,  say  ^'(l^-i  ^n  tbd 
eye-lens,  or  midway  between.  As  the 
DU  vrill  be  equal  to  a  single  lens  IJin. 
I  power  will  not  bo  great.  By  the  way, 
MS  will  serve  for  the  aatronomicaL  tele- 
oftan  referred  to  lately— the  paper  tube 

J.D,  M. 
I— BteunlaK  Timber.— To  have  it  under 
you  would  want  a  wrought-iron  cylinder, 
yon  know  what  an  ordinary  steam  trunk 
in  not  wedge  them  in  one  to  keep  them 
ifl  while  steaming,  then  open  trunk  to  dry 
t  jrou  have  a  drying-room  with  a  strong 
might  fii  it  up  against  there  with  struts— 
d  be  quickest.  A  couple  ot  hours  steam 
,  and  better  if  yon  bad  a  superheater. 

JiCK  ov  All  T^lnss. 
[—Flint  aiaas.— Do  yon  find  adifficolty 

of  itdowD?  Try  about  I  or  2  per  cent. 
d  nitre  with  carbonate  of  potash  well 
lon  a  warm  Wedgwood  mortar,  put  into  a 
t  oorked  to  keep  it  dry.    Try  a  sample  ot 


— ,  -  -.-     Jryasampl 

itb  a  Utile  of  this,  and  don't  io„.. 
told  yoQ  that  a  little  of  this  goes  a  great 


— VUnt  Olaaa.— To  "Mons.'"— So  for 
ither  from  his  brief  deacription,  the  whole 
>f  "  Baryta  "  hes  in  the  fact  ot  his  not 
fident  heat— either  quantity  or  intensity, 


mbined. 

bout  the  tormulE 

ited  the 


'Baryta,"  I 
iie  eiperimeut  with  most  satiafactorj 
■ng  exactly  the  proporticna  given  in 
and  rapilating  the  heat  to  rather  under, 
tlie  Iraiperature  of  our  ordinary  furnaces. 
sr,  ''Bu;ta"  oumot,  from  any  cause, 
sat  aiffidsatly  high  to  fuse  this  mixture, 
diapi  attain  his  end  b;  suhstitulivig  au 
amonnt  of  potoniuin  carbonate  for  half 
I  OMrbeatte  fires.  The  ^opeitioia  iFOuJd 


sodii 

m  carbonate  =  95, 

carbonate  -^  150.    This, 

eipe 

w,  as  the  potasai 

low 

oU  per  cent,  more  ot  it.    As  I  vn  desirous  oT 

him  a  small  piece  of  th. 

glaas  I  have  made,  if  he 

MONS. 

the  square  root  of  the  lengths,  or  the  sixth  root  of 
the  displacemeDts.  "  Paddle  Wbeel'i  "  mode!  !s 
on  a  scale  of  ',',th,  say  ^th,  the  square  root  of 
which  we  ma<r  take  as  ^  ;  and  now  it  the  fuli-iized 
■teamec  ia  2.^ft.  long,  bis  model  should  be  oft. 
long ;  and  if  the  steamer  ia  intended  for  a  speed  of 
14  knots  the  model  should  be  tun  at  2  knots  ;  the 
stcampre!isure  of  oOIb.  on  the  sq.in.  in  the  steamer 


reduced  to   II 
lodel;  and  the  44  revolutions 
e  iucreosed  seveuf  old.  aay 


3  the 


,  developed  by 

the  power  of  the  moi 
will  see  that  be  cai 


uiuute  should 

)lutions.    The 

iteamer  will  be    7'  times 

1,  so  that"  Paddle  Wheel'' 

reduce  his  boiler  power  or 

Wheel  ^  calculate    the   di- 
aS   a  similar  eteamar  to  go 
ao  knots.  A.  y.GnEEsniLt. 

[73107.]— Hard  Steel  to  Brill.— Harden  drills 
in  mercury.  C.  A.  JosES. 

[7310B.1— Ctismlcal.— The  substance  you  refer 
to  IS  an  alkaloid  obtained  from  Conium  maculatum 
(wild  hemlock) .   Coni' 

-' 'cal  student,  and 

_, )r  mutual  benefll    

write  direct,  advertise  addreaa. 

Barrow.  J.  E.  B. 

[TilOB.]- OhaniloaL-ConiinB  [C.H.iN)    is  the 

Cisonous  alkaloid  in  the  hemlock,  Conium  macu- 
:um.  ItisvoUtUe.  "  B."  should  gat  the  yowrunf 
of  the  Society  of  Chemical  Industry,  30a.  per  annum, 
or  it  he  joined  the  Society,  21s.  The  Chemical 
.Veil'/  is  also  on  excellent  weekly,  price  4d. 

[73108.]- Ohemloal.- To  "Sii."-There  ia  no 
such  thing  as  Conine;  but  coniins  ii  the  alkaloid 
from  Conium  iHociilariim,  or  spotted  hemlock.     No 

tions  ot  organic  chemistry  ;  but  fora  general  outline 
you  might  get  "Watts";  "Miller"  is  a  larger 
work.  I  know  ot  no  iut  periodical.  You  can't  do 
wrong  to  take  the  AnnSy/.  The  Journal  of  the 
Society  ot  Chemical  Industry   is  also  ^ood.    The 

[73112.]— OontantB  Of  Oylindera.— Multiply 
area  of  base  hy  height.  Area  of  base  ia','  times  the 
radius  ;  one  gallon  u  -IGIH'i  of  a  cubic  toot. 

fiir. 

[73U  2.] -Contents    ot   Cyllndera.- Multiply 


■B  of   tl 


plinder    I 


and  tbe  result  will  be  the  area.  Dividi  .  .  _ 
by  277'274  (the  number  of  cubic  inches  in  a 
gallon),  and  the  qnotient  will  be  the  area  in  gal- 
lons. The  area  in  gallons  multiplied  by  the  depth 
of  the  vessel  will  give  the  total  contant.  or,  multi- 

C"  id  by  the  depth  ot  the  liquid,  will  give  the  num- 
of  gallons  contained  in  cylinder.  Example; — 
The  diameter  of  cylinder  is  oUin.,  what  is  the  area 
in  gallons  'r  oO  K  .iU  -  2,500,  which,  multiplied  by 
■ISm.  gives  1.9635000,  and  this  divided  by 
277'2T4,  gives  T-OSg^s-  to  the  inch.  Then  if  the 
liquid  is  ISin.  deep  in  vessel,  the  quantity  coatoined 
wdl  be  IS  X  7'Oa  -  lOSi'^gals. 

ExciSB  Officbe. 
[73112.]- Finding  Contonta  of  Cyllndera  In 
OallonB. — If  the  querist  is  really  what  he  signs 
himself,  ha  cannot  bo  ignorant  ot  the  slide-rule 
Bitenaively  naed  by  the  Eioise  toe  gauging.  The 
simplost  plan  I  know  of  other  than  the  slide- 
rule  is  OS  follows ;— Take  internal  diameter  of 
cy Under  in  iurhra,  multiply  it  by  itself- i.e.,  square 
it— multiply  the  product  by  the  height  ot  the  liquid 

content  In  gallaua.      For 
riividiug  by  3j3  alone,  wiLhc 

will  be  au^ciently  accurate.  Example:  A  cy Under 
ISiii.  diameter,  with  the  Uquid  in  it  30in.  deep, 
lo  X  15  K  30  -  6,7.^0,  which,  divided  hy  S6;l,  gives 
lO^golloas:  or,  instead  ot  dividing,  you  mayuse 
the  decimal  multipUer  '002t{3,  with  a  like  result. 
Tnoa.  J.  I.KMEV. 
[73112.]— Contenta  of  Oylindera.— To  find 
cuiiiral  conteuia  <-l  eyUndrical  tank,  you  must 
mnltiplr  the  area  o(  the  head  of  tank  hy  the  depth 
.,,....:-j  ,._  .-__.__    .L_.  _||,  tdl^Du  ■--- 


is  to  dividetheabove  product  by  S77'274  ; 
tr  wiii  Ihaa  be  is  gilloai.    I  triU  taka, 


by  way  of  iUustration,  a  tank  with  inside  diameter 
of.  say,  IBiu.,  and  depth  of  liquid  GOin.  From  th« 
diameter  wo  must  get  tbe  area  of  surface  of.  the 
liquid— iu  fact,  tbe  area  of  a  circle— which  ia  equal 
to  the  square  ot  radius  multiplied  by  3'1416. 
Radius  •  i  diameter  •  9in. :  equore  of  »  =  Blin. ; 
and  81  x  3-l41i)  -  254-4890«^.m.  We  have  now 
the  area  of  aurfaca  in  square  inches  ;  multiply  that 
by  yO.  and  we  get  lo2eS'17Gc.in.  152G3'17fi 
f  277'274  -  BS'Oe  gallons,  appraiimalely.  I  hava 
worked  it  out  ao  that  I  could  explain  procees  as  I 
went  along.    Or  course,  when  jou  see  and  under' 

latioD 
Barrow.  J.  E.  B, 

[73114.]— Hand  Dynamo.- To  Mic.  Bottonh. 
Ree  reply  No.  730U(!.  For  a  hand  dynamo,  the 
Siemens  E  form  ia  undoubtedly  the  best.  The  pole- 
pieces  are  better  ca<t  in  one  piece  with  the  field- 
magnets.  AU  joints  are  wasteful,  by  inlflrfering 
with  the  goodness  of  the  magnetic  circuit.  It  is 
better  to  drive  by  bond  than  by  gear. 

S.    BOTTOITB. 


0.]  —  Jiaoqnerlns      Inatmrn 


is  to 


eiiueeze  all  surplus  fro 

rubbed  clean  now  and  tiiou  lu  noop  num  uiuKumg. 
Do  not  make  biasswoik  hot,  but  warm  till  the 
steam  or  sweat  disappears.  The  rich  colour  .is  got 
by  putting  on  snoceoaive  coats  and  warming  between 
each.  Perhaps  yon  are  trying  to  do  this  in  one 
operation,  aud  so  laying  it  on  too  thick.  Hold 
brush  between  finger  anil  thumb  ot  right  hand,  and 
apply  lacquer  by  light  feather  strokes.  Suitable 
holders  should  be  mode  for  round  work,  terminals, 
&c.,  wbereby  they  can  be  twisted  round  between 
finger  and  thumb  of  lelt  hand.  If  you  make  work 
too  hot,  lacquer  will  turu  brown,  and  have  to  bo 
washed  off  ;  this  can  be  done  with  spirit,  or  work 
left  in  strong  solution  of  soda  overnight.  Brushes 
should  be  of  soft  camel  hair,  flat,  ouu  triiumed  on 
a  board  with  sharp  knife  to  a  thin,  straight  edge. 
A  good  brush  ia  half  the  battle.  If  these  get  bard, 
press  on  hot  iron  plate,  and  then  dip  in  lacquer, 
when  they  wiU  be  m  nice  working  order- 
Cheshire.  H.  S.  C. 
[73118-1  —  Blsohenine  Zinc  Sorfaoea.  —  A 
weak  BOlution  ot  sulphate  of  copper,  and  then  with 
a  decoction  ot  logwood.       Jack  or  All  TKinra. 

[73110.]— An^Ung. —I  do  not  think  Ihaf'Nero" 
would  do  any  good  by  using  inacndeseent  lights  or 
Ught  ot  any  sort  with  which  to  fish  in  fresh  water 
at  night.  I  hare,  I  think,  on  three  different  occa- 
aiona  suspended  a  candle  over  a.  pool  to  see  if  any- 
thing could  be  done,  and  got  nothing ;  iu  fact,  it  is 
seldom  too  dark  in  the  end  of  May  or  in  the  month 
of  June.  What  is  wonted  is  n  fine  fresh,  mildnight. 
If  you  find  files  buzzing  about  theu.  youareiuluck; 
but  any  mist  or  fog  hanging  over  the  water,  and  it 
is  of  Uttle  use  to  tiy  and  catch  trout.  Choose  atill, 
deep  water  and  coat  up,  drop  the  point  of  your  rod 
low,  and  pull  your  cast  downwards  so  that  yon  can, 
by  stooping,  just  see  its  motion  on  the  water.  If  a 
trout  rises  to  your  fly  or  worm  (I  prefer  to  fish  tbe 
latter),  you  wiii  see  its  ripple,  aud  if  fishing  fiy,  give 
it  juat  as  much  time  as  you  think  would  allow  it  to 
descend  twelve  inchea  into  the  water,  then  give  tbe 

Eoint  of  your  rod  a  twitch,  just  suHicient  to  fii  the 
oak ;  next  straighten  your  back,  raiae  the  front  ot 
your  rod  and  find  where  your  fish  is,  and  get  out 
at  the  bottom  of  the  pool.  It  you  are  fiahiug  with 
worm,  give  yout  trout  from  fifteen  to  thirty 
seconds  to  gorge  it.  In  fishing  worm  at  niffht,  dreg 
it  on  top  of  water  asoctly  as  you  would  a  fly.  The 
end  of  May  and  the  first  tew  days  of  June  you  may 
try  a  large  imitation  May-fly,  eapeciallj  it  jou  have 
a  large  sheet  of  water  and  plenty  of  wood  round  it ; 
you  will  be  astonished  at  the  size  ot  the  fish  that 
rise  to  it.  Petbotbixb. 

[73121.1- Oarbon. — "J.   P."  can  make  small 

carbon  bill  by  powdering  coke,  making  into  a  paste 

with  tar  cr  ayrup,  pressing  into  a  bullet-mould; 

wire  the  two  cups  together,   heat  to  redness,  dip 

tar  or  syrup,  aud  again  beating.    By  repeating 

nelhod.  Inoa. 
[731'23.j-BaiiJo.— As  to  what  kindofimrtm- 
mentisbast,  it  ia  according  to  what  "Benje"  wishes 
to  go  in  for.  It  he  wants  it  for  accompaniments, 
a  an- string  is  best;  if  only  tor  solo  work,  then  a 
flvo-string  iscertsinly  preterablo.  A  rather  tiUIer 
accompaniment  ifl  obtained  from  a  sii -string,  on 
account  of  its  having  tbe  bottom  C  string,  whereaa 
C  is  the  lowest  note  on  the  five-string,  though  a 
good  accompaniment  con  be  got  from  the  hitter.  I 
myaelf  prefer  a  peg  tar  before  a  machine-head  tor 
the  banjo,  tbe  latter baiugof  no  advantage  in  tuniug, 
and  a  disadvontago  on  account  of  costing  more,  and 
by  being  much  more  troublesome  in  putting  on 
airings,  that  process  oocupying  more  time  with  the 
machine  than  the  peg  hi^ad.  Metal  rima  are  the 
best,  having  a  better  tone  and  a  much  hotter  appear' 
anco.  The  five-string  baujn  is  n  great  dealuiorein 
uae  now,  on  account  of  its  being  used  moreasaaoto 
imtroment  tLui  fonnBilj.  Pso. 
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[JS123.]  —  Banjo.  —  Tho  five-  and  six-string 
tao]'™  are  the  only  ones  worth  thinking  of,  the 
■phen  of  naetutnew  of  Iha  Bsven  and  nine-Btringed 
Taiietiee  beinE  varj  limited.    Mj  ova  eiperieuce 

all  purposes,  the  sii-atring  merely  having  Ihe  extra 
luas  G,  nseful  in  uocompaaiiuent  pluying,  but 
deflierataly  in  tho  way  tor  anything  bIsb.  I  would 
Tecommeod  "  Boaje  to  get  a  really  Gnt-elOBs 
initramaot  with  nickel  rim  and  peg  head  at  Che  very 
onteet.  The  nickel  rim  not  oiUy  adds  to  tho  ap- 
pearance,  but  imparts  a  metallic  tooe  to  the  banjo, 
and  also  adds  to  the  carrying  power  of  the  instrn- 
Tnant.  The  luiiia]  'Hum'tum^'  atyle  ol  playing 
that  many  people  delight  in  can  bo  acquired  m  a 
few  hours;  but  it  takes  both  patience  and  perse- 
varanea  to  booomo  n  good  player,  hut  the  reBult*  to 
1w  obtained  are  thoroughly  well  worth  the  trouble 
takoQ  in  obtaioioff  tbem.  "  Beuje  "  hod  better  not 
atWmpt  to  toaoh  himaolf,  as  ho  will  be  certain  to  gat 
into  bad  habits  of  fingGring  and  style,  which  he  will 
flodTeryhard  to  get  rid  ol  attemards.  Let  him  go 
at  onm  to  the  hesl  professor  ha  can  find,  and  gel 
leBoni  from  him,  practise  hard,  use  his  brains  as 
well  as  his  fingers,  and  he  will  find  it  pay.  Some 
years  ago,  when  I  was  leanuug,  I  used  to  work 
three  or  lour  hours  daily  for  months ;  now  J  feel 

rtty  ndl  at  home  with  the  instrument,  and  can 
Tery  muoh  as  I  like  on  it.  When  "  Benje  "  has 
had  some  experience,  and  feats  iuoUoed  to  launch 
oiltinto  lomethiag  showy,  let  him  get 
'merioan  banjo  music  am  ^'  " 
ork,  Armstrong,  Lee,  Ui 
re  all  written  in  the  Ami 


important  "tip,'' and  that  is  to  loam  where  to 
find  his  notes  on  aaj  string  and  in  any  poiitiou. 
bscause  sometimes  a  string  will  break,  and  it  looks 
Tsry  foolish  to  have  to  put  your  baujo  down  and 
tdl  your  friends  :you  are  unable  to  proceed,  as  a 
jtdDg  has  gone.  Babjoicsb. 

[73ias.]  — Powarfta  OolL— Yonr  proportion 
wul  do  Tary  well.  Insalate  nrecy  layer,  both  of 
primary  and  aecondary,  vriUi  good  demy  paper, 
which  haa  been  soaked  in  melted  parafTm  wax  and 
drained.  The  primary  should  be  separated  from 
the  secondary  by  four  layers  of  the  earns  paper. 
YoD  must  not  u»  gummed  paper  for  tho  condeueer, 
bat  iheets  of  paraffined  paper  as  above.  See  my 
book,  "EUetncol  Instrument  Making  for  Ama- 
toon,"  for  full  acoDunt  of  method  of  making  these 

Doila,  Sec.  S.  BOTKOiS. 

[73129.]— To  Mr.  Bottane.— Ves ;  the  carbon 
has  sucked  up  all  the  solution.  Let.  the  oarbon 
stand  in  water  for  a  week  before  you  make  it  up 
again,  and  see  how  it  behaves  then. 

S.  BOTTONE. 


[78133.]— Star  HU^ooal.— Is  this  lor  viewing 
stuB  when  the  telescope  is  nearly  vertical  i  If  so. 
nt  a  smalt  rigbt-angle  prism  and  fix  it  over  the 
hole  in  the  cap  of  oyepieoo  as  dose  as  possible  to  the 
lens.  The  size  is  immatorial,  eo  long  as  it  embraces 
the  none  of  rays,  A  diagonal  for  Ihs  sun  is  for 
pcevanting  the  heat  strikmg  the  eye.  It  is  really  a 
prim  of  a  very  small  angle,  procticallv  a  plate  of 

S'MiWitli  theiidesnot  quitepantllel.  Itismserted 
the  «ya-tnb«  at  an  angle  of  l.j',  and  the  lens  is 
oanied  outside  at  right  angles,  so  tbat  the  imoce  of 
the  ton  is  reflecl«d  off  the  first  surface  of  the  glass ; 
tbe  image  from  the  second  surface  does 


of  parallelism.     Thi 

,._.   __   ._. d  light  pass  straight 

mgh  the  gloss.    The  reflected  imago  is,  however, 

sufEcienlly  bright ' "■ ' 

colonred  gloss  wedge 


Rreatar  part  of  the  best  and  light 
Uirongh  tho  gloss.  The  reilectedimap 
■till  BUfBciently  bright  to  render  necessary 


173134.]— Id  Ur.  Bottone.- Seems  as  if  tht 
whale  place,  compnsiug  the  leads,  was  very  damp, 
so  that  there  is  coueiderable  leakage.  If  you  hketc 
sand  me  the  galvanomotei  by  post,  I  will  aiamini 
t,  and  tell  you  if  it  is  in  good  order  or  otherwise. 

WallingtoQ,  Surrey.  S.  Boitone. 

[7313A.]—aaB  Qenorator.— These  are  madoby 
Fletcher,  to  use  with  his  foot  blowers.  Su. 

(7313B.]— OompreHBinff  Alr.—Your  question 
is unintaltigible.  The  rule  is:  "The  temperature 
remaining  the  same,  the  Toliuue  of  a  given  quantity 
of  gas  is  mversety  as  tha  pressure  wbicb  it  boars.'' 
If  yoQ  put  in  water,  yoo  reduce  the  capacity  of  your 
vesseL  Su. 

[73130.]— OomproMlnB'  Air, — You  are  not 
going  to  get  much  into  an  ordio^rT  b'^'^^  <  ^^^  ^f 

Jou  are  going  to  have  abarrsl,  you  can  make  it  to 
old  any  nurobor  of  cubic  teet  -  "'  ^i"™  '' 
wanted.  It  is  only  a  ijuestion  '  /  strength  of 
dataiial.  My  itail  boilerplate        <^ 


[73138.]- Bffectof  aiyoerine  on  Hetal.— If 

load  pipe  be  covered  with  oiide,  the  glycerine  will 
dissolve  tbat.  Mica. 

[73Hi.]— tndaotlon  Coil  to  «lva  2in.  Spark. 
—lib.  of  No.  IS  d.s.  for  the  primary,  and  21b. 
No.  39  for  the  secondary.  S.  Botton-b. 

[73142.]— Dl«mondB.— Can  it  bo  said  that  even 
diamond-dust  has  bsen  made  'r  Those  experimeDta 
by  Uannay  fall  somewhat  fiat  upon  the  chemical 
world  at  the  time.  Can  anyone  say  why  f  Hannay 
seut  a  note  to  the  Hoyol  Society,  but  it  did  not 
appear  conclusive.  Was  tbore  any  independaat 
examination  of  this  diamond-dustf  Isct.. 

[73 142.] -Diamonds.— I  do  not  think  it  possible 
lo  state  the  pressure  in  Mr.  Hannay's  tul>es.  As 
they  were  boated  in  a  rBTerbcrstnry  (urace,  tho 
temperature  must  have  been  near  l.SlXf  Centigrade, 
and  I  should  say  the  preHrare  at  that  temperature 
would  be  at  least  live  tons  to  the  square  inoh.  But 
this  is  mere  guess-woik.  I  would  ooromunicate 
with  Mr.  Orey,  but  have  no  time  at  present  for 
experiment,  and  could  give  him  little  tuform\tioii. 
I  tried  one  or  two  experiment*  last  year  with  bisnl- 

Shide  of  carbon,  but  with  negative  reaulls,  and  my 
Loiilv  protested,  with  much  reason,  against  the 
awful  odours  raised  in  the  process,  Butlalways 
have  a  boafcoring  after  Cbi  as  the  source  of  the 
diamond,  owing  to  its  marvellous  refraolive  power, 
which,  after  all,  maybe  owing  to  the  same  cause  as 
tiiat  of  the  diamond,  whatever  tbat  cause  may  be. 
T.  Preston  Battiibshy. 
[7314.),]— Phonog'rBph. — "Phono"  cannot  bo 
a  reader  of  the  En()LI6)[  MgciUmio,  or  he  would 
have  BOan  questions  similar  to  his  own  very  recently 
replied  to.    liowover,    I  may    tell    him   "  ■"■   *'  ' 


Edison  mformed  his  agent  in  this 
country,  "out  of  it."  "Phono"  might  try  a 
compound  of  paraffin  and  finely- procipatod  chalk, 
thoroughly  amalijamatfld :  it  appears  to  possess  a 


id  repeating  p< 
respective  points  L'  lu  tl; 
shaped  cutter  may  be  at 
of  the  mica  or  glass  diaphragm,  and  a  fine  blunt 
point  connected  with  a  delicate  spring  to  bear  on 
the  other  diapltragm.  If  "Phono"  advertises  his 
address,  I  will  forward  bira  a  little  of  the  above- 
named  compo.,  also  ■  piece  of  a  sleorata-of-Iead 
cylinder.  G.  F. 

[73146,]— PoB  Lamp.— 1.  About  i  volts  and 
Ic.p.  2.  Six  cells ;  the  light  would  last  about  20 
miuutes  at  a  time,  when  the  oells  must  bo  allowed 
to  recover  themselves,  3.  Two  oells  of  the  bichro- 
mate form.  I  consider  the  Leclaacht-  exoelleat  in 
its  place,  which  is  for  short  intermittaut  currents, 
at  interviklB  eiteuding  over  six  to  sight  months. 

S.   BOTTOSE. 

[73147.]— Avera^lnr  Stocks.  —  This  is  an 
operation  very  much  resorted  to  in  times  like  the 
present,  when  prices  have  suilared  a  heavy  fall. 
Broadly  speaking,  averaging  maybe  described  as 
buying  a  stock  oi  goods  at  an  unusually  low  rate 

boughtatan  unusually  high  rate.  "V.  W," 
1  for  figures.  To  properly  and  fully  work  out 
an  actual  case  would  entail  an  elaborate  table, 
which  would  occupy  more  space  than  could  be 
spared,  probably.  The  following  illustration  is 
round  figures  is  safe  enough,  and,  I  think,  quite 
cleat.  Iboogbt  lOU  MUwaukees  at  GO.  They  fell 
to  4'2.  I  want  the  money  tor  another  purpose, 
but  cannot  ailord  to  sell  out  at  present  tow  price, 
neither  con  1  afford  to  wait  till  they  climb  bock  to 
CO,  for  it  may  bo  a  year  ere  they  see  tbat  price 
again.  Therefore  I  "average"  by  buying  100 
"Mils."  at  4-'.  My  account,  therefore,  stands 
thus:— 100 at  60  -  £6,000:  1 01)  at  42  -  £4, '200.  or 
a  total  of  200  shares  at  on  ontlay  of  £10,200.  This 
gives  tho  average  price  of  each  of  tbo  200  shares  at 
£!)l ;  therefore,  I  can  afford  to  sell  oat  at  anything 
oter  that  figure.  Now  for  the  benaflt.  By  risking 
another  purchase  I  have  bought  stock  at  a  price 
much  more  likely  to  show  a  profit  than  it  was 
before,  and  at  the  same  time  I  have  brought  nearer 
tome  the  price  and  the  time  at  which  I  can  sell  out 
without  loss.  Itlhadnot  risked  my  second  out- 
lay, I  should  have  been  compelled  to  wait  until 
"Mils."  dimbed  back  to  60— a  figure  a  long  way 
of[  at  present.  It  is  nearly  always  safe  and  wise  to 
average  when  you  have  bought  at  the  top  of  the 
market  and  the  tall  is  over  three  points.  Of  course 
a  dealer  must  be  able  to  take  up  his  stock  ;  other- 
wise he  would  be  swamped  by  contangoes. 


ri 


[73H8.]-8Blf- Acting  fountain.—"  F.  E.  A." 
does  not  seem  to  have  got  the  principle  of  this 
quite  right.  He  speaks  of  water  bulging  in  sides, 
but  as  bellowB  is  surrounded  by  strong  metal 
cylinder,  I  do  not  see  how  this  could  happen.  For 
table  fountain  I  suggest  that  be  proceed  as  follows  : 

Pjocnn  a  caw  of  suitable  metal  (galtaoiwd  lion, 


for  instance,  or  even  tin  for  ezpariment 
bottom.  Have  jet  with  regolating  tap  Hi 
moke  bole  in  top  near  the  edge,  and  sotdei 


trouble  to  construct  than  valve.  Bellow 
guttapercha  or  indiarDbl>er  sheet,  with 
seam.  Top  and  bottom  of  bellows  tbict 
discs,  top  one  to  slide  easily  up  and  doi 
case,  tho  other  to  fit  watertight  when  1 
attached  to  form  bottom  of  metal  cose. 
sheet  fixed  to  discs  with  cement,  and 
leather  tacked  round  edge  of  each  to  bol 
Cord  should  be  fastened  to  top  disc  an 
through  bole  io  botlomcne,  this  hole  larj 
to  act  as  air  valve  for  bellows,  and  spr 
height  of  bellows)  inclosed  before  this  is 
should  think  pofa-spring  rather  strong,  s 
to  lift  caso  and  ol!  unless  rockwork  is  vei 
though  shape  would  be  good.  Fix  cose 
stand  with  axle  for  cord.  Now  wmddowi 
fill  case  with  water  through  plug,  and  »a 
on  again,  release  bellows,  and  turn  on 
"  "  )d  with  valve  at  the  bottom  wc 

I    merely    offer    this    plan 
mlerested  in  fountains,  and  tiave  not  mp 
though    I  see  no  great  diS 
vay. 

[73H9.]— Organ  aaery.— Mixture  ani 
dtera  stops  ore  not  mechanical  stops  i  hut  i 
-vre  known  as  compound  stops.  A.  sesqoi 
only  a  special  kind  of  miiture.     The  latlei 


the  way 


pipes  Bi 


hat,  • 


key  is  depressed,  a  chord,  ai „.. 

sounded.  This  chord  is  almost  always  jm 
major  triad  or  common  chord  on  the  note 
For  instance,  in  a  mixture  of  throe  ra□k^  i 
ing  DD,  the  notes  sounded  wuutd  probabl; 
F  sharp.  A,  and  D  above  middle  D.  A 
should  never  be  used  by  itself,  but  only  in  c 
tjon  with  a  good  fouodatiou  stop,  or  so 
wiUi  a  double.     Its  effect  is  to  add  brillii 


[73I50.J—D  la  count  .-The    reason    whj 
orked  m  two  steps  appears  only  to  svi 

greiiter  aroounts  of  fig" —  "~  "" '-'- 

rdinary  way  would   be 


(ii .  t  K  £1  41.  fr 


Id  give  tho  ■ 
It  left.     In 


vay  quo 


then  20,  . 

advantage  that  in  the  second  part  it  is  > 

diiride  suras  of  money  by  20,  owmg  to  oni 

moy  tables,  that  one  can  do  it  mentall' 

:lined  to  think  that  in  muntriea  using  tbt 

system  they  would  not  find  any  advantog 

method.  B. 

[73130.]- Difloount.— 

Full  prices.  Discount  prica 

£100:  £t4B.6d'.  :  £100  -  62-.i  :  i 
£100  :  £1.4s.  6d.  :  £37  is.  :  x  whono 
El  4b.  Cd,  n  37'-i 


Which  last  is  the  formula  you  have  ad( 
sinCBToly  hope  you  must  be  m  error  in  sta' 
Bueh  a  clumsy  method  is  in  frequent  use,  i 
so  much  simpler  must,  one  would  think,  Ix 
ataglanoe,Tit.:- 

£1  4s.  Gd.   V   37-.'>  _   £1  4s.  6d.  x 

=   0s.  2'd. 

Pebcy  ff .  St. 

[73151.] —Bunaen   Battery.  —  Prol 

mora  than  a  day  or  two,  beoause  of  the  pe 

of  the  nitric  acid.  S.  ua 

[73132.1  —Lithanodo  Aeonmnlators 
remain  charged  a  eonsiderable  time  if  w 
and  well  insiBaled.  The  eiaottime  depen 
deal  on  their  size  and  perfection  of  interns 
tion.  Two  or  three  days  is  very  good  for  s 
Uin.  by  flin.  hj'lhi.  S.  Bo 

173103,]— Pole  FindloK-— The  pole  tl 
off  bubbles  of  gas,  which  bubbles  eipli 
match  is  held  over  them,  is  the  negative :  1 
is  the  positive,  S.  Bo 

thr 


lb  boll  pane  of  a  haod-h 


[73135.]- Artro.  Toleaoope.— The  qosi 

to   get  a  clear  picture  of  moon  it  his  di 

of!  the  "ragged  edge."     But  doesb 
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schTomatic  ayepieee,  kt  vsiy  low  ratM, 
•I  time  to  coDKnict  initmmenti  with  the 
I.  J.  D.  M. 

—  Astro.     Toleaoope. — A   aingla-laiu 

lin.  foeiu  cannot  pooibly  giTS  a  deal 
Btever  tha  daflnitioii  of  vte  objsct-lBni 
[t  ia  almost  like  looking  at  an  Ima^s 
priam.     The  niherical  and  chnnnatic 

are  too  great.  Make  an  eTopiaoe  with 
eoDTex  lenaw — Ranuden  or  Hnvghenian 
the  latter,  let  the  focal  lengtlu  of  tha 
fe-leiubeu3  to  1,  and  their  Mparation 
ical  inin,  and  yon  will  much  impioTe  the 

A.  Cafiatzj. 
-Astro.  Tsteacope.  —  Bad  deBnition 
le  to— 1.  Dewinir  of  o.g.  2.  BeSeotion 
ioc  of  tabe.  3.  Bad  adjnutment  of 
Imparfact  make  of  lama.  1.  May  ba 
to  a  large  extent  b^  dew-cap  ;  and  2  b; 
e  interior  of  lube  a  dead  blaok.  If  the 
propeilj  adjusted,  an  out-of-locoi  itar 

be  circular  in  outline— not  elliptical: 
kinv  down  the  tube  froin  o.g.  end,  so 
■  of  ere  and  draw-tubea  appear  con- 
B  centres  of  these  orifices  will  appear 
Tith  centre  of  object-glass.  When  these 
I  bean  attended  to,  and  no  improtemant 
1  obearved,  tha  fault  must  be  put  down 
I  bad  object-^laaa.  Of  course,  if ,  as  I 
a,  ;our  o.g.  u  UOD-Bchrom.,  then  will 

a  colour-glare  oroand  blight  objects ; 
com  this,  you  ahoold  est  a  dear  image, 
a  lin.  eje-lens  is  anfficient :  but  yon  do 
liam.  of  o.g.  If,  as  I  judge  from  the 
1,   it  ia   Sin.  aperture,  jon  will  get  the 

b;  stopping  down  to  2}in. 
0  state  of  atnioaphere,  and  umn 
ee  giving  a  power  of  ""     ^ 

,  and  Jin.  apart.    With 

I  have  had  many  intenatiiiL 

I  baTe  seen  (with  power  w)  on  olear 


during  the  past 


isk  jour  adviser  where  be  obtains  t 
11  as  how  (o  ose  it  when  it  is  got. 
1.  B.So. 

-I.t<I.  Bxtract  of  OrliLdeUa  Ba- 
be adult  dose  of  the  liqoid  extract  is  10 
ims,  and  can  be  conTenienUr  taken 
o  a  teasijoontul  o(  glycerine.  The  dose 
extract  ia  1  to  3  gnios,  and  can  betoken 


DTered  with  flour. 


J.  E.  1 


-KoDmiaa. — The  real  koumin  is  made 
I  and  termsnted  mares'  milk.  An  imita- 
e  from  asses'  and  cowb'  milk.  I  under- 
aot  eaar  to  moke  on  imitation  at  it  in 
y,  probably   owing  to  vaiiety  in   the 

I.  B.So. 


'Oelktlne.- The  gelatiDe  muat  be  chro- 
the  dark  or  under  non-actiDio  light. 
>  light  then  causes  it  to  become  insoluble. 

8x. 
—  Gelatine. —  Did   you   expose   yonr 
gelstiae  to  the  ann  afterwards  ?    This  is 
lecessaiy,  in  order  to  harden  it. 

8.  BOTTONE. 

-Oelatine.— It  is  the  action  of  light  on 
romnted  gelatine"  which  oauaea  its 
md  insolability  in  water.  Have  you 
the  dark-nwm  and  then  exposed  it  to 


i'oxcBT,  the  father  of  engine-driTara  in 

I  hod  the  Cross  of  the  Legion  of  Honour 
him  by  H.  Camot  for  long  and  meri- 
rice.  In  1632  this  veteran  drove  the 
'tive  made  in  Ynace  over  the  line  from 
me  to  Kouen,  and  also  conducted  the 
:  on  the  railroad  from  Paris  to  Saint 
Ponoet,  who  is  seventy-flve  yean  of 
rty-eight  years  of  engine-driving. 
fni  Tin  from  Dye-water«.— Tha 
ietj  for  the  Encoura«emont  of  National 
ive  given  the  prize  aUottad  for  tha  ntili- 
ukr  ndduee  to  M.  Martirion,  for  hia 
ecoveiing  the  tin  contained  in  the  wash 
n  lilka  which  have  been  treated  with 
f  tin,  tor  the  purpose  of  giving  weight, 
milk  of  lime  to  the  water,  aud  by 
jtating,  the  tin  settles  down  in  a  few 
I  state  of  oxide,   which  can  be  readily 
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rTSin.1-iathMMda  FlAte>.-Pla>se  teU  me  how  to 
attaoh  oondacCmg  wicss  to  these  plates.  I  ban  sone 
with  two  bolsa  la  eadi,  hut  do  not  know  what  the  helm 
are  for,  or  bow  to  tastes  ths  ooppoc  wires  on.— fuaxini. 

[7Si79.)-8eIderiiiff  Braaa.-I  wish  to  dose  me  nd 
F  brass  tube,  lin.  diameta,  1-MIb.  thick,  with  sheet 
uasi— most  beneat.  Has  tobehighlrpolishaaaBdlM- 
iliMtsd.    No  room  for  Ingi  or  rivets.^A.  W.  Q. 

I731TSJ— Kendlng-  Book*.- Will  tha  writer  of 
"  Bow  Booka  are  Bound  "  Undly  give  na  an  artide  on 
mending  books  before  be  elosa  his  series  t  Tboe  Is  no 
doubt  a  right  and  a  wioBg  way  of  seMiag  to  work  to  fasten 
ma  loose  sbsskto  atrengthen  a  book  ooming  out  of  Ua 
doth  Mae,  to  freshen  a  faded  doth  baek  or  Inunm  a 
oloth  hindlBg  spotted  bv  wet  or  otbetwise ;  to  Band, 
rnshea,crnlettsanoldlestb<a>houad  book  that  looks 
shabto  on  tbsbeokahdt,  but  ta  hardly  1  ~ 
to  nfastan  adoth  —  ■--■-—  '-  ■-  '- 
and  otherwise  to  n 


hdt, but  Is  hardlvworth  reUndiH, 
K  leather  backnlit  down  one  adn, 
!«  tha  varioBs  Uu  that  bookhlo^ig 


b&ttery,  imd  hare  chstfffld  it „, 

Af  tw  It  hss  rung  an  (laotris  bell  about  twioe  tt 

eooughpowcstoringitagain.    What  shall  I  do  to  it  1  Is 


73814.  Clapping  Uschii 
nsifi.  Betraotonvter,  S: 
79831.    DiSiBCIion,  IIS. 


.J.T- 


in  put  into  it  to 


QIIEBIES. 

[73iei.]-Hlcli-Spe»d  SteUMrs.-What  is  the 
Ugheet-epaed  It  is  poadble  to  drive  a  boat  br  stsam  MC 
long.  Bin.  b«am.  flfi.  deep  T  How  lengjiBa  the  speed  be 
Duiiitainedl  What  trpa  of  boila  t  What slie T  What 
wotking-pressare  t  woat  tnall  What  kind  ol  engine, 
the  diameter,  the  stroke  t  What  sort  ol  proveUer  T  Eoir 
many  blades  T  How  many  tavolutiofis  I  what  slie  I  I 
do  net  want  moa  theory  or  gont-work.  but  ttisC  whioh 
can  be  asserted  as  ■  fact  from  actual  praotioe.  Distance 
measured,  time  taken,  &c.  Nor  do  I  «ieh  to  adhere 
ibrletlT  to  tba  dimennong  gfren,  but  within  a  Gft.  limit, 
lahooldllke  "Jack  of  AllTradM"  to  be  one  of  thaw 
who  willlcindly  reply,  beeaiue  I  ... 

that  it  ia  he  who  is  responsible 


[7317S.]'-aiaBB,  to  stain.— I  hate  a  lot  of 'lamp 
squares  of  opal  glass  to  letter.  Up  to  the  prasent  thnel 
have  embossed  the  lettam  in  wuli  add.  and  then  flllad 
tliem  in  with  Balla  black.  There  is  a  way  of  wiiliBc 
them  and  baking  or  burning  them  in  an  oven  same  as 
glass  stsining.  I^  any  of  oar  readers  tall  me  what  to 
use  for  writing,  and  what  sort  of  oven  Ishall  raqulnl— 
W.  P. 

[73178.  ]-IndaatloD  doll.— WiU  Ur.  Allsop  plase 
■acoodary,  as  1  have  no  mesJXP  ^^  ma-*,,.".*™  «._», 


;b  numbers  (ot  Bra  or 
a  to  split  boui  of  then 
th  oontain  large  and 


miles  BO  bonr,— Mod 


!  of  eight  or 


JI3163.]—LBniD  for  Telescope.— Can  anyone  kindly 
orm  me  the  best  deHnptiOQ  of  wnall  light  lamp  for 
UlnnitnatlBg  the  field  of  arjm,  refnctor!  Also  the  kind 
ot  oil  most  snitsbls.  Tbooe  I  have  tried  have  a  tandencr 
to  boil  or  bubble  over,  >^***i"g  the  lamp  to  a  very  detri- 
moital  extant,  srvi  they  bsorata  flUed  m  the  upper  part 
with  aoot,  whieh  drops  off  and  renders  the  whole  ooneera 
eieeedingly  msasy.  MonOTsr,thw  go  out  at  the  shortest 
notioe.  I  throw  the  light  through  a  aaiall  hole  In  the 
talesoope,  which  nai  originally  used  to  fasten  a  table 
tripod  stand  to  the  insCmmoit,  aospending  a  bosII  piece 
of  esrdboBid  in  the  centre  of  tube,  so  adjusted  as  to  esEch 
tbe  light  end  send  it  down  to  the  eyepiece,  Should  be 
gladof  any  hints  ou  these  subjects  from  those  experienced 
mthem.— £.  KU. 


How  large  is  core  1    The  coll  is  fi 

173l77.]-Ioeland8par.— II 
of  thlfl  as  got  from  the  quarry, 
and  polished  so  as  best  M  aliDW  t 
refraction  r— A.  T. 

[73179.]— Ratio, -I  have  two 
six  HgarcH  eaeb)  A  and  B.  Iieqi 
into  tactors,  but  find  that  one  or 

unwieldy  prime  numbers.    How 

whole  or  fractional,  i,  by  which  to  multiply  the  aameratoc 
and  denominator  of  tha  fraction  —  ,  rich  that  the  quan- 
tities Ax,  Bt  shsll  bsar  to  one  anothar  a  ntJO  identinlor 
olosdy  appiuxlinate  Co  that  of  ^  ,  and  cspat>le  at  the 
same  time  of  splitting  into  small  int^nl  laelora  I-&  D. 

r7MT».]--Oraok«l  Hands.— I  suffer  with  tbas, 
which  are  very  oncomfortabls  and  paintuL  Tbe  JH-i 
seems  to  gat  hard  and  dry  Inside  palm,  and  thai  esseks. 
I  have  tned  vaseline  asdeamphnated  oil,  fto.,  but  ft  doH 
~» _.  .„  K„  „. ^ .,,  y^^  snggset 


J  add  I  ose  best  and  pnreat  sc 


washing,— J.  C.  e'. 
[7B180.]-Elecb1oftl  Work,- 

rudar  teU  me  wh^  Is  rsqu^ad,  and 
what  .best  is  neetsury  to  melt  bi 
qulicd  1— lonosssT, 

[731M.l-{»raTity  Clook.-!  shall  be  glad  to  trad  [13181, ]-TUb  StoBl.-Conld  say  oorrarpoadent  pisaso 
details  of  a  good  seconds  clock.  Sketch,  with  Editor's  Sj'<"[  IntoBnation  of  the  method  usually  odnjiedla 
permiisioo,  will  gTttttly  help.    I  have  mesas  for  cutting    obaffleldfor  m-*-' — •"-  ••— ' '    ""■ • "■- 


[73183.]— "Waterproof.— I  happened  . 
aabraere  waterproof  on  a  muddy  road  and  am 

nt  the  stain  out    Cr »._  ..._i,_  .,ii  _ 
■ol    I  have  tried 


i;;  resdai  kindly  tell  me  how  to 


;   Is  aWowB 


;  lantern  pinions.    Biacsof  wheels  and 
-—vrm  -1  iwnm,  aod  qisees  between  teeth  will  greatly 
hlige,  and  why  are  Isntsm  pinlens  preferred  1— Dooet. 
[73US.J— OUnkaia.— C^  theee  be  prevented  from 


' — Ds  on  the  grate  aod  ptsvents  aaceHS  ot  air,  and  the 

goes  out  in  the  night.    Bhanld  be  glad  if  I  could  avoid 

this,  as  the  plants  ate  llkdy  to  be  iD]i(ied.-J,  C.B. 
r73ie8.1—BaiiatoreaL— Could  *^r^  your  numerDua 

home-made  edrdes  to  a  simple  eqaatorial  telaecveitand 
that  Ibave,  or  say  If  snob  a  matter  has  ever  bean  described 
In" B. M.,"  and  whera  to Snd it.    Hytolw^isa  Slin. 

able  equatorial. 


, andllb.spiegdeisea 

wort,  and  if  so,  where  isftproenred,  and  what  b  the  beet 
flux  l-SrsiL. 

[73181.] -Small  Bleotro-3Eotor.-I  am  wanUngto 
make  a  sdf^tarldiu  eleetto^notor  for  driving  modds 
(small).  What  is  the  smaUsat  else  armature  to  wind  for 
tbepuiposet  Kindly  any  ths  snallaetMHiblasiss,  and 
allowing  spaee  for  necesaaiy  wirs.  Would  Mr.  Bottooeoi 
other  kindieadcraBdst  mat— 8s  Lr-atiarss. 

J7SlS3.1~B(itiatlan     of    Onrwea.- Will   ■nncDas 
re  the  following  problem;— A  sod  B  are  two  given 
is  Bttaohed  to  A,  and 


iB;  of  ki 


n  lengSi  to  B.    Thesi 


A  and  B  move  aloog  flied  psnUet 
Hnivut  imee.  11  A.  moves  a  distadce  p  from  tis  original 
poaillon.  and  B  a  distsnoa  q,  then  Und  the  sqaatlOB^  tha 
enrra  described  by  C  when  p  and  9  are  oonneetodoy  the 


iuuucb  B  naau  pouei;  BanuDDiamr  10  llgni  aoOUt  a 
ilti.  Will  you  kindly  inform  ma  bow  to  Dukethaplates, 
id  their  shape,  aod  siso  how  to  jfrin  tbe  sitf  es  of  ebonite 
se together!  Dmwing would abligs.~PDiitBD. 
r7BiflS.l— 71aa^.at■.0,— WiU  asme  reader  kindly  give 
LUtto  erect  a  OaMoIe  to  be  made 
M  able  to  lower  tbe  top-mas(  aid. 

how  the  parts  are  tola  Joined- 

0  be  about  aoft.    A  sketch  of  liggtag 


__  be  worthless  ___ 

.a,  MatemiBtnsse3,  Dreeden. 
-.'Bleotro  Hotor.- 1  should  be 
Wbooroo,"  who  wrote  a  few  weeks  sgo 


^  three  wheels.    Most  of 

lal  work.- A.  r,  Sha 

[73139.1 -Hydro-] 
muchcbliplif  "Wb 
In  your  calmnns,  Woui 

Arsntage  to  me,  as  I  am  dceirlng  an 
srrangement  he  suggeeted..— Hroao-^aoTao. 

[73170.] -Blaokettlnr  Oxide  of  t<MiL -Could  si^ 
ot  yonr  readsrs  Infomi  me  how  to  make  ozlBe  or  white 


[7S188.]— Benaole  and  BanzoUne.— Will  ooe  c 
our  oorropondents  kmdly  explam  the  ooaDaotiou  betwee 
,,.___. —  =_,._.    « . .   ■— --e  are,  I  believi 


o  Huide  I    BeoEole  a 


identlesl— ths  former  being  sold  at  a  high  priee  tls.  6d.  a 
pint),  tbe  latter,  as  ben£iie  coUas  (whatever  Uie  lattar 
word  may  mean),  at  a  still  higher  nioe  to  ladles  for  takhw 
out  gresae  from  their  diiuaia.  Beoioltne  ia  TerymnoE 
cheaper,  as  sold  for  burning  1  and  if  It  would  answer  as  a 
■    solvent  and  for  olaaning  purposes  it  would  be  la    ' 


with  csn  hardly  make  glove  cleaniug  pay  owing  t 
bl^  pifce  of  the  benaiile  used.  Would  oensoUna  ai 
theparpossl    Itfatoktbensna -" • — ■ 
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an  niil  to  be  propelled  br  G^b  ^ner^tod  Ironi  benziae. —  like  Uut  at  tbe  dpal 

j;?Sl».]-"Pra»h"  Photographlo  Bolntlon..-  S^tolhTrrobiK'lu 

WiU  Mr.  BotwDB  or  some  other  qu«lilled  egmsiiiundont  r;^i?.„i  E!l„J.i,,r" 

votds,  «iiT,  with  hypo.t     la   l ._   __       . 

■olotioD,  ud  Doo  from  it ;  not,  of  eoune,  nhinuiw  to  ttat  tu  nm,  ujiuu  h9  tai^augAajr  i 
bottla  UT  wluCioa  onet  uwd.  or  miut  Iha  aotiurialt  be        ,.-»..  "Wiin^Bt  -11 

tnhlT  diHolvod  ewiti  tmiel    Pyro  lad   iron  »iilpbai8  i  i^ti mSMiSf  «.mt  i 

— '-"—  10  doubt  deteriuniia  with  kneping,  bat  do  such  „  >,_  Lnn^ISr;^.^ 

..1.1.  i-.i.    .1..  ■ -.A—    .i<5„„i^  ..I. •<*  ?r  connecting  taem 

'  MHA  I  would  111"-  '-  ■- 


beoHue  iH.  not  m  e-ilr  w.tohed  u  it  wonld  b«  through    SLiutioJ^il^f  9S^t 


:b  I  reside^  I  ehouid  be  gl&d  t 


ijvmaa,  gi  no.  ao  Mn-covorea   lor  Moonn^ir.     nnm  t        ,|^  odiioo  o(  some  of  tout  reidara  u  to  how  [iiB 

K!l  „Sh*^»'*1;"^T^'^'",'^".1fS'^i'"?T''?  dilflcu]tTn«ybeob.i»led.    *hrti»tlieproo«.*iopted 

i:;*^!  t^^  n     ^  *^  "  'l""  Kelgder  «terwork^  or  by  uir  Sw^.t^de- 

™*»ooilt-B.  W.B.  putmcnt^erethertie.  Mriomittaipt  m.de  Ucope 


[TBlM.l-Frat-aawlnff  Machlno.-Can  m 
kindly  iniona  idb  how  to  muke  a  fnt-wwing  mu 
be  flood  to  n  sewiiig-mAi ' 

(7S1S1.]-Biumel.- 

plUOiAc,  melte,  or  U 
•aar«  lean  get  to  know: 
I.L.  B. 

jpkindlr  gtFo 

IhHsane  B-mli  sjc.p.  incmdeKt 
to  light  Aom  aoounjuutfira.  How 
wnt diOBld I  wut to  light  It  fart 

(luapins,  aoiolUat  full  lojd.— d> 
rTaiBB.]~BIeotrla  LlRht.-W 


[7B305.]— ■ 
atledto 


-Aat 


whit  Umperalure  !-£.  Bud 
Dc-Whut  lUe  Trouve  mot^ 
■ort  of  butteriee  would  be  be 
^  ioag  T  It  is  required  to  woj 
ira  st  ■  time.  Would  ibui 
ut  I    Pleue  giTa  dimeotioE 


Bxed  el 


___  H.M.T.  0 
n  referred  to  is 
innot  get »  copy  0 
jutroDomicftl  readers 


Bnuimin  met&l  leapot,  Wi 


I  have   B  BaTar-pla.ted 
,     .  I  hul  thicklr  reputed  lut 

u  br  >  good  wid  reliable  Ona.    Hj  reaaou  tor  reputing- 
m  tnat  the  teapot  had  been  pEtcked  with  a  paper  oL    ^^.^„  „^  ^^  ...^. 
'  IT  by  aaansBleatiaeperaan,  and  the  plathv  ruined,    or  round  blocks  (i 


Tubea.  —  Cm   any 
VTh. 
[isaoe.l-Oaatinr  Btaok,  BsBin.-Wiil 


le  froQi  be 


WH  tnat  tha  teapot  had  been  piUKad  with  a  paper  of  mder  tell  me  how  Co  out  ordiowT  block  reain  in  Hnaie 

Mlphar  bjr  an  anscileaUae  parson,  and  the  plating  ruined,  or  round  blocks  (about  lib.  each),  so  as  to  be  bri^t  all 

Slniw It* laplatmg,  it  ii  Tcr;  hopalns.    The  moat  careful  oTerl     Alao  ot  whU  msMnsJ  lo  make  the  moulds  t— 

OlaaaiMaOBnalT  brliiHa  out  the  proper  silier  lustre,  aod  ELecraij* 

»ftar»aarortwo,itlookslikeapewiBrpot.    Cananyooe  L'3*0fl-1-Q-B.».  Looos.— Will  aome 'reader  ktndlv 

explain  Uie  mnterr  T    Sontr  the  BtitonniK  metal  canQOI  gire  me  a  sketch  and  daoriptiou  of  Hr  Wordd  ell's  com- 

b*TB  abeortwd  sulphurl    And  ret  I  oaanot  otherwise  pounds  which  run  the  expiaa scmce  (rem  Liierpool- 


ooulng  in  contact  with  ^aj  sulphur  or  sulphide.  If  ] 
oonnot  hear  of  a  remedy,  1  shall  have  to  get  another  tea' 
pot,  and  raeOTar  what  1  can  of  tha  thick  ailrer  depottit 
bat  as  a  />hTiiip*i  problem,  it  puizlea  me. — T.  PaaBTOf 

[T319S.J- 


pimta  lo  work  int-Jio.  Loan 
[73910,] -Proportion  of  Enrlao  P&rt^ 

be  alin.  bore.  31m.  stroke,  horiioutaU  »M  it- 
What  should  be  depth  [if  piston,  diamet«r  and 
piaton  rud,  connecting  rod,  eccentric  eDnnccliL 
slide  Talve.  and  shaft  t  What  diuneter  andwoi 
wheel  I  I  would  han  steel  for  piston  uid  omnB 
and  shaft.— Cm  Mina. 

[73MI.]-Tonterlnff  OllI  Holofc-Oan  a 
(ell  me  bow  to  bora  11  rarr  (t-lfljamallboleaatc 

nsunilar  to  and  what  ii  usod  on   flaond 
inea  t    How  an  the  holsa  drilled  ror  the 
think  they  are  all  done  at  ones ;  it  would  ncK 

^in.  king,  Jin.  broad;  hole*  placed  altenald 
rows  one  sbore  the  other.^MscUAV. 

[TS233.]— 8plrlt-I<amp  toi  Bollor.-' 
reader  kmdl;  give  ma  dimensions  (aixa  and  » 
wlcki.  &c.)  or  a  spirit-lamp,  suitable  fat'  •  TCftu 
boiler  6|in.  diameter,  llm.  bigh,  tomakeateui 
Also  but  kind  of  spirit  to  uae.— F.  J.  B. 

[7Sn3.1— Drain  Ventilator.— Will  aam 
kindljr  inroRU  me  tha  beat  way  to  rantOateaUi 
pipadialo,  about  SOyd^  long,  with  3  v.B.'idli 
inltat  diffennt  JuncCionsl  What  aiie,  and  ■ 
of  the  dnin    should  tha    highest  shaft    be  a 


[T32a6.]-PnmBoo.— Will  se 


[]3lH.1-8teaIBnBt.-Wanted,  a  racipi 

>r  any  other  preveotiTe  of  lust,  for  eoatinj 
Ire-imos.    The  chimney  down-dmoght  in  da 


[73ISS.]—HxaniInatioii.— Would  ilr.  Bottn 
ly  wh»t  would  be  the  beit  books  (o  get  to  ihid) 

re  are:-"Oordoii-«Tre 


power  I    The  hooka 
Electric  Lighting^"  ' 

Machmery>  "Teig ,      _.    , 

bucks  of  Mr.  Bottons's.  "  Blectric  Instrument-K 
and  "The Dynamo."    Kooeof  them  sayaajthlq 

oxaminatiou  in  AprU  or  May  next.— J.  T.  B. 

[732MJ-Bleotrio  Llshtinr.-I  hare  8  1* 
eells.    Weill-'  "-    "-■■ —  I— J.- 1-11  — -I  ■\.. 

Alsodiment 


[73110.] -Oxy-Hrdror en  UIcroaQOra.— What  is 

S^S^th.  «i^SSr.h^SB^ii^f^?S^uTS^i  'ra"  "  B«^  *-wick^i«Wra  sutBcieSuy^rtning  lo  prejea  a 

EfT^S' t^-Tltf.^  r  rt^vSf^^^JlTVfiV^     ~  goodinSigeontbeBoteen!    Also  deaiiiba  tfc  method  of 

i^wiS^^i^  i^ijS^,^  ih.  ?n^^nf  -hiSiT^t  SosltlicSB.  ct  tbo  Mlliog  ouTtaiB  effect  used  ia  optical 

ukswue  ao  placed,  would  not  the  nne  wire  of  which  it  la  unt«m»  T— Jsjiiwa 

mainly  oiiaboaed  be  oyerhoated   and  damaged   by  the  """""•'—"■-"'"■■ 

enneatl    HhouM  it  aot  rather  be  plaoad  aa  a  shunt  [73311.]-To  Ur.  Bottone.-I  have  a  biohromsta 

between  the  latminali  I— J.  U.  K.  batter;  oDnaisting  of  four  cells,  eaeh  holding  aboutthree 

nrAind  1     a...   T._»     'p^    u.      T>,,,._ _      i_  .*  Quarti,  with  two  carbon  plates  and  one  rinc,  eaah  9in.  by 

pBlSS.]— Arc  Ii«mp.— To     h[a.     BoTTOira.— As  an  X     «),ii  ,m,  UnHI.  toll  mo  — i.nf  -...nnFii™  nH.:n)..Yi 

anutaur.  It  baa  alwaya  puuled  me  as  to  the  aet^  work-  ^ila  and  IXhihiLid  I  Sair™u^in  Jwh^iSjl  t  Al^ 

*"■  S'  •J.i*"'"'?*^  V         fi    An  Illustration  would  ^i^t  toh^— i(  ^ji  „,.  Bmi  ^h^Umps  it  will  light,  and 

gro^y  oblige.    And  also  eonld  not  the  abort  end.  o(  ,      hJSl^i     Do  you  .uoply  elS^motor  caalinM 

oaibons  be  utdised  for  any  purpose,  say,  for  inatanoe,  m  .^u*  »nSl7>m  .^^tihlR  (or  thrihn.n  hiiS?.  imTiSt 

ptimary  batteriesi    Where   I   am   working,    there  are  JT^ ^Sd  ^cH  miST h^  I    rlS  1^™™^!^^^^^ 

hundradweighla  of  aic-iiunp  oatbon  audi  thibim  away  in  c[^  ir  if  f  ii          i  ^ih        ^^       f  rEcommenu  any 

ayear.    Ana  lastly  conU  you  tell  ma  how  to  chaigea  SI^.  ,,!?,;  ,11  IhP^SIJSt     *"^i°'°*               '^ 

amaU».T0lt,4-oBU«iiMmnlh«oc,  ftoinS3RP.8.L..31eelli  <"""■. 'O'"- "a  ""P''"'    *■  "■ 

•onsaatailinMrlMt    Hy  platea  an  4ia.  by  lia.,  two  nega-  [TSIIS.]— British  AsBOO  1ft  tlon  Serial  ofSmall  I 

tiTaa  and  ODa  poaltiTe  to  a  oeU.    If  I  connect  oo  to  «  oolls  Sorewa. -I  should  be  glad  to  know  thesiua  ia  pans  o( 

poaitlTe  to  poaitiTBt  they  do  aot  aeem  to  oharge  at  all ;  but  an  inch  and  other  partioulara  of  the  Eritiah  Associatian  ' 

if  I  oonneot  positive  to  negative,  they  M«m  to  charge  seriesof  (maUscrcwH.— Fisis. 

wp^.'s  M^j' xsaas  SS£SSS?H£=SS 

greatly  oblige  ane-Asiiuiu  -ro  Laias.  ormore  the  maihnum  charsing  rate  lot  this  jhort  period  I 
[TM9f.]-ModelBoUerB.— Would  "J.  A," 

at  lOOlb.,  according  lo  pressure-gauge ;  and  sh( 
to  know  what  they  are  made  of,  or  now  they  re 
preaaura  T— Ahataub  MonsLLrs. 
[78198.]— Dynamo.— I  am  wiahing  to  try  ai 


ihargingp 
[TK14.]— Uloa    Qreaae    Labricants.— We   hai^ 


.B.]—Bo»rdof  Trade  BxamB.—Cana 


A  Xcp.  would  i( 
the  dynamo!    ^ 


HE 


'ld°'bS  thj 

I  wtiat  siia  would  do  for  lamp 


iS^i^  ™'II^™°A''S/'TiISi^iuf^m 


charge  frera  a  dynamo, 
abore  named  T—lJ;i. 

(T3l99.]-Date  of  Blne.-Cao  aay  reader  inform  m 
of  the  probable  date  of  a  ring  whose  dewviptian  is  a 
follows  ; —Precious  opal,  diamond  shaped,  diameters  o 
diamond  sliape  each  ^-5th  of  an  incb,  set  onen  inirrtli 


[78218. 1  — MIOTOBOODO.  — 
eyelens  lin.  focus,  Oeld  lent 
ObjectiTe  iin. 


in  I  ftnd  the  magnif  yln 


Fhich  rise  fl>e  radiaCmg  arms  each  temunaledby  aamall  [73218.]- Aaphalte.— Can  any  reader  inform  mc  the 

merald  out  "  ea  cabochon  "  ;  the  whole  guing  the  eB«t  beat  way  to  teat  asphalte,  the  difference  in  the  various 

I  a  diamond-shaped  shield,  mrmountad  by  a  coronet  kinds -namely.  Clandge'a,  Val  de  Travera,  the  Limmcr, 

[0  marks  of  aay  kind  on  gold,  which  u  plam  at  bock  of  and  the  Brunawick  Book— bow  long  they  wear,  which  it 

iiu,  but  TicUy  chsead  aa  it  Dean  tha  atone  whcse  the  the  best  for  reada,  and  which  ii  the  baU  tor 

ituog  la  narroirad  ia  coEUtdcnkbly.    It  aeenu  a aeltuig  AnylnformatliimWl  obUga,- HoaaiBT. 


[73885.1 -Dynamo. -Some   tima    sgo  J[r.  1 

Sin.bylW.'rithSoZNo.  !«,  and  fields  withffl 
oonneoted  as  shunt.  I  do  net  thmk  tnst  mon  Iki 
No.  22  con  be  got  i>o  tielda,  at  there  it  net  rjua  fa 
The  ^eestiou  u,  Weuld  this  machine  pay  bi  9 
What  Ump  wuuld  it  lightl  Would  it  be  bett 
heavier  fields  I-IoTi. 

[73231. ]-SlBllllliHK— Can  aarofourrailmj 
inform  ma  if  I  can  work  a  lin.  either  ga»fipe  a 
rod,  auOyda.  long,  similar  to  the  signal  rooa,  tod  d 

stance,  more  a  bolt  3m.  or  so.  Their  opinicB  v 
moat  highly  eateemed  by-Uncu  Job. 

[7333].]- BzpBnalon  TalTe.—!  wish  U  «• 
ominary  steam-engine  to  one  of  above.  WooU  i 
our  practical  readers  kindly  assUt  me  with  ths  h 
and  other  practical  hints  I  Bhould  the  pods  ii 
valve  coincide  euclly  to  thoea  insylinderfaca,i>< 

What  It  the  rule  for  letting  the  expuuion  egovm 
lation  to  the  crank,  and  should  the  thruw  itf  I 

use  I  Also  beat  means  of  adj  uatment,  and  hsallr. 
economical  change  I— J.  T. 

[73M3.l-Blectro.-If  I  get  a  piece  of  a*  a 
bend  it  the  ahape  of  a  ^ ■   — '  "- 


rough  CO 


t,  wlUitbeii 


Mb,  J.  W.  BiAZKT,  in  b  paper  read  btt 

Scaiboron^h  Naturalists'  Soaety,  had  a  wJ 
tcU  of  the  folliD^-olT  of  the  fiahcriea  on  our 
eatt  oaatt.  In  18S0  the  port  of  Bridlingt 
I.OIG  tous  of  Bah  inland,  in  13S1  onl;  & 
whUo  last  year  the  total  nmount  wai  231  Ion 
cause  of  this  dwindling  is  simplr  tha  da« 
practice  of  inshore  bawling.  All  avidn 
tended  to  establish  the  important  fact  thai  tl 
banks  inshore  are  the  rearing  gronnds  olia 
fith.  "  I  have  no  hesitation,"  ha  adda.  "ii 
that  one  trawler  at  the  present  tima  wiU, 
kill  thguaandB  of  pounda  worth  of  immatni 
a  day.     And  tor  the  sake  ol  getting  the  m 

_i.;.i. .-_  1-  J— J 1  — iifnp         ■ 
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ratiBtloiu  lor   this  deputment   mnrt  b* 
'J.  Fiaiui,  KDaUudE,  VsHi, I^ms B«gli, 

FBOBI.EH  MCCXXXir. 


TICKS  TO  COBBBSFONDEtrra, 

olationi  ta  USD  hy  J.  Humblr.  W.  0 
nipPcuUlT  M  reifardi  the  Jivoidkooe  of  i 
lifUpjC.  P.  P.,W.  d.Clai-k(Blaokatlp 


)d  to  Atdta  in  o'lr 


I  of  tfa«"Ttrii-XnTi 


i.thnt  the 

-We  dn  n-it  kosir  Ui9  exact  dite,  but  finer 

JnlyorAugur.1. 

Ci.-Th«nki  tor  Prolilera.    m.houH,;™- 


elTHor 


B8  TO  CORBBBPONSXHTS. 


m  Kmhaitio,  B3!,  SiraiHt,  > 


of  paper.    3.  Pnt  tlllu 


>  flhrnTKO  ifl  made  i  ^   . 

L  IiMta*  or  qneriei  uUng  lor „ 

fondenti,  at  wSbb  tooU  or  Dtlie 


■■i5Sk.SS5 

n  or  BormpoDdcDti,  at  wun ' 

bo  poTctaiued,  or  repljea  ^vin^  i »  — 

be  iuertud  eniwpC  a*  tdvertlHrnesti. 
Iw  foe  edooBtioiuI  or  — '—"■-»-•— 
tumgh  the  pnit.    «. 
loiheKaib 


IDD  I*  «ap«o{iiDT  drswa  to  Hint  Ko.  4.    The 

3  to  Utt«rfl.  qaerli^g,  uid  repUee  It  mHat  for 
vod,  wd  It  in  not  (air  to  aanpr  It  with  qnei- 

Ub  indicated  HbOTfr,  vhiob  lire  onlr  of  indi- 
jit,  uid  wbiob,  if  not  odvertiiiaiaaiu  in  thnn- 
Ui  r^lin  vhlch  tn.  The  "  SlzptoDy  Bale 
en  a  cheap  aamr  of  obtainina  nch  infomiir 

tniat  our  laiden  will  anil  theawlTet  of  it. 
r  an  the  tnlttuli,  ke.,  of  tetters  tn  hand  or 
dar  arening,  Vea.  ID,  and  nnaoluwvledged 

,.n  Cv,-ruttri.».  and  Co.-B.  I..  'Walker.- 
reunn.-IUlo.-R,  C,  EoyLe.— B.  W.  Ttrn'ul- 
i^kon.-J.  A — BiUBK.  -n.  E  EjIw-W.  H. 
ani».-<:W<lenign<.— Jxok  of  All  TndiM.— 
,—8.  P.—J.  I>— W.  R.  WMoah,— K.  Tbur- 

iJit  ira«  the  nnture  of  thp  nuwtion  about  this 
Id  t     If  rwelml,  it  n>,  n^i  doubt,  nckD'JW- 

1  aoairer  to  jou  oo  p.  2Sl-  "  lb-pole."  t  It 
I  refer  to  that,  or  to  Iha  namber  for  Nor.  10. 


i  mimnieat  lize  ia  all  Ihatii  needed. 
mod  that  will  lean  the  lioee  miSiiieDtly 
The  cylinder  enn  be  mode  of  anrthiair  h 
It  to  luht  that  it  am  be  eaidlr  drireiL  (I 
le  DUiibei  lor  Hoy.  7lut.l     If  jouariii 


Eeab  a  hurrT,  why  not  punbaee  or  hire  one  if  pOMi"ble  T 
ia  doubtful  if  odd  mo  bo  made  in  the  time  )-T. 
n.ii>r,Tii,i.    (What  do  Tou  mean!    It  ia  nnrasan  ''^  ' 
by  light  before  it  oj 


Inmlnoua  in  the  dark  Object 
neas  can  bo  excited  by  mean 
magDeoium  ribbon  or  wir«  i 
lumiDoua  paiut.  Bo  far  u  »« 
it  iinot  likely  that  <be  psini 


lely  tl 


to  make  dul- 

_nber«  for  Sept.  S9  and  dot.  SO,  18SI. 

Borews  an  objaqtu^oable,  snd  It  Is  ai  wall  to  have 
different  tdiea  of  wire,  thouib  not  abKdntely  neoauKty.] 
— Om  IS  Thousli.  (If  one  battBTy-«U  ia  not  enoogh. 
tiy  two,  coupling  in  acriea— that  ia.  Eina  of  one  Hll  to 
oarboa  of  the  next.  We  thonght 
gifaa,  and  the --"      


_     ..       .   had 

Ti.1  B«ri,M.     (%Her 


iwrted  di 
...    that  matter 
U  thi-  idle  boiler 


att^eare 
■     ■   (  tL.  -_ 
plain.  I 


a  full. 


ry  tl^oroughiy ;  then  smear  overr 
of  plambago  (blacklead)  and 
e  vhiteleod  and  (rrea»  Doed  on 


made  of  paper.  eEcpedallyiu  America,  at 
but  the  whale  wheel  ifl  not  of  paper. 
Woodite  comei,  we  believe,  [rom  the  pat( 


of  burner.  In  Londua  an  Aruand^bumer  in  the  legul 
lout  lor  th.'  gaa,  which  ohoold  giye  Ifi  candle*  when 
burned  at  the  rate  ot  fire  cubla  feet  an  boar.  A  No.  b 
burner  of  any  moke  ta  mippoaed  to  be  capable  ol  burn- 
ing Qtb  cubic  feet  ol  gaa  an  hour:  but  the  rate  rariea 
with  the  preiiure.  Ice  The  oaoaleHuwei  mayTary 
from  tS  to  90,  and  mon-^UghDat  of  all  with  ricli 
KU,9achiiiiCaDnel,)— JuDii.  (Apply  to  the  Seeretariea 
of  the  Hooiety  and  of  the  Inatitute ,  who  can  fomiah  full 
partii^ulara.    The  nddren  ot  the  Chemical  Society  ia 


until  aoch  time  u 


oarbon.   nftrogi^n.    hydrogen,    aicygen,    and 

They  build  np  the  tiaanM  of  the  body,  and 

I  itKsU  (e.g.  white  of  egg]  aoa^nUleiDn  txril- 


vcgetablea  fuoh  aa  carrota.  tumij^.  cabbage,  poaa.  &g.) 
— J>0,  Iflao,  JU.1.  (Bee  Hinli  above,  (luery  will  bo 
ineerted.)— A.  J.  B.  [You  can  get  a  copy  of  the  apeol- 
HcatlDO  at  the  Patent  Offloe,  Sootliamptoo-bulldiom, 
London,  W.n.  We  cannot  underMke  to  search  (or 
dateii  of  eipiiatton  of  pnlnulR)— H.  (We  know 
nothing  of  the  invention.  Why  not  write  to  the  paper 
where  you  aaw  the  paragraph!)— J.  Q.  (In  all  mich 
eaiea  the  tenant  bean  the  coat  ot  the  lease.)— T.  Suoif- 
Fsto,  rnacTicAi.BdOKiii»i>ia,A.  CAfLiTU,  Uo  So.. 
S.J.B.  (In  type.) 


TEKHS    OF    SDBSCIUPTIOI. 


J,  di  ni  Knllit  aal  ill,  Ibr  Twtin  KoiIM,  poH  hH  la  lai 

!int(tU  UailM  IiBtdna.    Fur  llii  UsIUd  Sutn,  llL,  t  UiL 


T)iLrtHrBHbilIllD|i«iHraqDDm.pDit  rn*.    Thtcapin  wUI  terorwaid«d 
dlrnt  bt  naU  fran  lb'  pnfallabiBc  oAra  ia  Lndoa,    KM  labicnp. 


*"i?hlch'.il'M  « 


VOIICX    TO    8UBSCRIBBAB, 


Suptnre  and  Troaa  Torture  la  Tarrlbls.- 


BoUowaya  FlUa.-The  Oieat  Need. -The  blood  i 


0EAK0S8    FOK    ASTSaTISnTQ. 


OITS    EXCHANGE    COLITUB, 

iiZd./or  ihtflril 


"AUen'a  (Tommarclal  Organic  AsalyaiB"  wanted, 
la.F.  Beam  Bnrtne,  fitted  with  (toTsnon,  throttle 

"  Houaehold    Fhyalotaji."    by    J.    WeOrttm 

Kodger^a  treadle  Fretnaw  Hachine.  Biahange 
I*atOnl  BUdoB.— TemponiuM  and  oth-r  aels.Llfa 
Foni-vlek  Lamp,  l}ln.  wicka.  and  lantern  Slidei 
Wanted,  fairly  good  Model  LoeamotiTe,  if  pniiible 
Fly  or  Embosalnv  Fxasa,  Hei^aahan  and  Field'a 


■■  Amataur  Pbotosraiihar  "  poafed  weekly  in  ««• 
1,000  Poaket  Knife  Bladaa,  by  Bitibn,  fiheSleld, 

Warki,  Hlplar.  Dub;.  ' 

Cloekwtirk  Bewolvln.a'    Stand.    Hin.    hli^fa.   three 

Great  Window  Attraction.  -  Family  of  Hto  watch- 
Newtonian  TeleacODS.  ISliepeeulum,  lift,  foeoa, 
Uasia  Iiantem  Soieon,  irft.  nnare.  monnted  on 
Llgbt  Fly  Sod  and  TaoUa.  eoet  lOa.  fld.  Ex- 
aorlxontal  Bnglne,  Rl  by  6,  Iron  bed,  atecl  plalaa 
Solid  leather  SOio.  Portmanteau,  old  machine  head 
Hamcai'  Ux-ffulnea  Hedioal  Battery,  two  coita, 
ThrBe-.liftw  TeleaeopB.  tn  good  condition  ;  anything 

H<late  Lanoaiter'a  Inatantograptl  wanted;  good 
A  small  TnrnlnB  Lathe,  eomptete.  on  wood  table, 

"Uoney    Uarket     BeTiew"     (Sutunlayi,    Bd.) 

Win  Feat  Above  erery  Uondiy  in  ntrfaanm  far 

Pnlfwmaobv'a  Ohaln  Battery.  iio>t  <6  tx.     Bx< 

D  Plooolo,  ail    German-ailTer    keys,    (crew  had. 

A  Valentln'i 

Veiti.n1  Slide  Valve    BnKlm 
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*  Blcyole  Soma  TrAiaer,  neailr  naw,  ™pl"^ 
"EnBliatL  Keohmlc.'^  '^,™';^,5Sii^''Jf''°K' 
"  W''g-ll«*'  Ksolwnio,"  ts  TOls.  in  exdiuiga  (oi 
Wutad,  Nw.  of  Vol.  XXX.  "  Baffliah  Ueoluinio.' 

■WaitediB  flrrt-cl™  F.leoteie  Motor,  poweriul,  in ex^ 
Bieyole.  ai^,  >us>ly  oev,  Boret.    Vuitcd,  n  good 

ABRicu  Unu,  ?u>t<l  lUirv-fuici.  Ijibe  laJTiKil  UiLcr, 


i'  Shantor  Hone*-— Koe, 


^Latha,  fift.  bed.    Wiotcd.  jrood 

8IIda-B«*t  fat  sin.  IaUio,  good  uticle.    rwfal< 

JruM-™.j,'i»i^ii:.~ '"""     '    '"■•" 

Plansd  Oaatlnrs  of  ■  llin.  Slide-Ht.    A]gD  aqiuTe 
Bmall  SoTOWS,  Stodi,  Din,  Tup*,  u   now. 


4ft-keTed   LBchenal'H    I 
lliuktem  Slldea,  iboi 


nKllab.    OonoertiiUL   and 

,60.    Boolch  tIswb  and  n 


rdfam.  BhMjTi 
Xuioheatei  Sleotriokl  SteiM.  —  For  Belli, 

ClU^  Wlni,   ChnnirUl^   Uldiul  CsUi,   H><»tl>l,     BhI  Hnsi.— 

TomluK  Wooai,— Eboor,  Boi,  Lignnm  Vitte, 
'BraMNamePlate.S{n.br4iiD.,4Lad.  Ltitsfroe. 
Uaohlne  EnffTRvliiK  and  Divldln?  onfana, 
BniH  Window  Flatsa.  ewmTed,  for  ibop-froite, 
Zino  StanoU  FlBtW),  lot  nek  box^a^  Uemt 
Eleotric  Llrht. — Oompleto  ToBtAlliitioTuik  m  or 
Sdl-fleBtcing  Dathe  Ohaok.  Ukea  {  wire  to  [  drill, 
Copper  Btt.  with  pitoit  looking  joiat,  Hmml  aoldei^ 
EoODcmiia  Sy-pau  Worlcakap  QaaTapand 
Splndlaa  for  grindAton«,  Hnecr  wbeeli,  Ac  :  Boev 
TelephonsB,  iu»r«nleed  clear  mticalmtioo  »ny  di«- 
ABBlomeiata  Blooka  and  Bandi,  No.  3.  Be. 


BuuM^  BlaotTopatliio  Bslt,  cost  £4,  Bwrlr  new. 
Wauled,  FoldinsBuitoUo  Boud  and  gUHtop  Coantei 


An-  IrfuiWrna.  wiCli  3}  donbla  condensm.  gu  bag, 
WtifU  uid  Bntler's  Fctioleain  Heating  Stove, 
Kodel  Snglne,  crliadei  lin.  bore,  nnniaa  nor, 

p^nllEl  i^idn,  tr  y>holo,lld.     KuitLimto  ■.lor  IB..  U,  Plftlul|| 

EqnatoiioJIIoantlnc,  oomplet^  foi  sin.  to  Sin. 

Uo.  SorewoattinB  Lathe.  Sft.  gm  bed^^HuU^  33 

Tire  Olroolar  Sawa.    Ilin.    to  nlin.   diai 
luU)  rKwd  cmdiunii.  m  Iron  tulLln.    oavn  -ulid,  Hp 

Hippio^U^B  Oil  stove,  in  really  ^ood  condition,  free 
Eichange.  Howe'e  improTed  SawinK  HCaohlne. 


Swinff  T'acht,  with  self^^ontainol  pottable  atand, 

Ci^>ittl  XdLtho.  Bin.  ceflkt'e.  complete.  baek-geanFd, 
Batcliet  Brace  and  Drill,  Btocka,  Diei,  and  STape. 
Anglo-Oennan  CoTicertina.  by  Lachonal  (31  k^e], 

w1U>   141  CHJUpkU,      £.itkugB  DlTen.-^   N.ir-luv,  Lu^fnljkp, 

A  complete  let  o(  Iicnaee  tor  aitrOBamioal  telcacc 
BlectiU  Alarm  Olook,  with  bell,  awlteb,  i 
Indioator,  lo-bola,  mecbanloal,  pud  u  new.    1 
Braalna-  Bellows,    Btowrnpe,  Diilling  Uiiehi 
Vbat  oSen  for  aenral   SoQndars  and   Keya, 
^IjkrH^Bloctric    Bella,  9  Bnijlar  Alum,  H-celt 
Drnamo,  ehnnt  wonnd.  U  Tolta,  a  ampa.,  qtuintltf 
Two   Staam   QauKei,  Mercury    VncnuDi   Oange, 


Aatronomical  Braplecea,  bi^doww,  Ui. «ik 
BevolwlaK  Diagonal  Byapleea,  (oraiag  cAm 

Tranalt  Inetrumont,  on  Iron  atand.  ^^^ff^ 
Aatranomlaal  Teleacope.  CalT«r*s,  tfia.aBlK, 
Ajitronomical  Telesoope.  Slin- 
Aatronomioal  Tal«Hooee,    "~     ~~ 


THE     SIXPBHHY     SALB    COLUMN, 

AdturlUtmcnlM  are  iiutrlid  i»  thit.eelumn  at  thi 
rait  of  6d.  frr  Ihi^rii  16  worrfi,  onrf  (id.  far  tvtry 
jHMnriiH;  8  tetrdi. 

Rnt  niiuuaud  Prioe  IJit  of  Soraw*,  BoltB  and 

Millar'a  Bleotrio  Sapot,  H,  l}«iiM*te,  U 

Wltaal-OBtUnjT  and  DlTldln*  .     m  JaahM' 


sr^^j^^r" 


On  Hard  Soldertns'.— A  uKfol  work  Inned  br 
On  Hard  BoldarioK.  —  A  Hunple  ot  twy  nuiDing 

Write  (or  Sins,  Btondham,  and  Oo.'a  CBriatoK 
"Tha  Wlnuhnrat  Haoliina,"  by  W.  P.  Uend- 
Gtlaaiera'    damonda,    fle.    Ad.,    upward*.    Bi» 
Diamond  Point*   tor    all    kindi   of    sn^iaTing, 
Diamond  TumineToolatortniing  tmeTywhedt 
Diamond  Drllla  tnm  la.    Drill  Stock  *iA  poatace, 
Diamond  for  lapidariea.  Diamond  Sparks  for  <tblD 
Ohime  Clocks,  all  paito.  Snlebed  or  rongh.    CliiiE 
Tralna    of  Wheals,   for   aDtomstli:,  tsletnaphi 
Wheal*.  Raekii,  Pinlona.  Wonaa,  Betewi,  all  diai.a 
Bvery'a  Patent  Snaloal  Bara.  >oft«r  and  purer  tor 
Fiiao   Hadals,    Londoa,    Edlnburgb,   Anitralii 
We  arc  conntsntly  Denying  and  Making  Toola  for 
TflotuUcal   Bahoola.    Workibopa,  and    Tactorii 
Heavy    Department.  ~Taol!i   up  to  la  torn  in 
Breth?  patent   Bhaper  dcaigiied  for  DaTy  racnan, 
Iiathaa,  from  Sfis.  to  £350.    Milling  Unchinag  for 
fiend  lix  atamps  for  New  Oatalogrne,  with  list  ol 
Keeii  your  fireplace  tidy,  ibto  coJ,  by  niing  Patent 
Breeohloadera.  wild  fowliDg  Oooa,  nolseleu 
Dr.  Alllneon  wrltaa'— "dmiialt  FoninEtre  Eye- 
ttil  wared  Qlaaa  Bpeonla  and  Plane  Mlrron  of  per- 
Standard  Otama,  plalionid   wire,  in  silver-plated 
Haklta  Gontaini  powertol  utuwptic  and  marr 
Hakfcl^  speedily  cnrea  pile*,  hemonhoidi,  b 
HflW  Baalu  !»■  thin  half-price.    Scivnoe.  bintory. 
Twelve  new  Pretwork  Dealpna,  poat  free,  Td.  and 
Inanlated  Wire,    cotloo   ooiorecl,    for  dynamoi, 
Hard  Wood*,— Box,  green  ebony,  msagle.  icbra. 
Optical    Iduitem,    lin.     compoond    ondciuera, 
Lantern  Fhotoa,,  plain.  Se.  per  dozen ;  4ln,  com- 
Bupid  BaotlUnoair.  a  by  *,J7a,  M.  ;_T  by  8,  Mfc  6d. : 


Aatronomioal  Obj  ec 


•aiBMaa,  in  bnai  idK  <l 


Aatronomioal  Teleacopea.— SIa-OiMke,n.M< 
Unlveraal  Eiinatorlal,  Oookc^i  b«rt  aski,** 
TJnlweraal  Boaatorlal.  to  cany  ain.  ttOnapi, 
Aatronomioal  Taleaoopaa.  —  Bals  _  tttOti, 
ThaOdoUtaa  and  I.evala.  aereial  hjTm^i^ 
KicnMOopea,  binosolar  and  ■tadaita',  mail  If 
Mioroaooplo.— Very  saperioc  etalned  Botanial  t». 
FrlntinK  Praaaaa,  complete  with  type  baa  Ik; 
"Heat:  the  Tme  Solution  of  thaProhln.* 
Porelffn  Hardwooda  for  faniT  tntUnj.-W. 
Modd  Steam   Bnolnea,  also  separate  puCi  a' 

uUu>,  l»l.  lT«DiiiiiUlnI,.-Plll.I.in.U9dtU".  l>,ain»-rHl 

,  real  I 

TTmbTallaB  Bs-oowered  equal   to  new.  fraa  k 

jjoising  eases  enred.— Palmit's  "1b4i« 
-,  Ihm,1..<4.  I^BUmAlnmnlin  mrlgiMi  -Uwl- 

Palmar^s  "  Indian  Hadloinaa,"  li.  el,  ow 
Fiae,  foraa,  Sd.,  «  of  the  bwt  New  Noveltleiit 
Have  a  Oood  LtKht  for  Ohrlatmaa— Vila- 
Plve  Oalloaa  deliTered  by  Carter  PatersoB,  3i.  U.  ^ 
ChHnicslly- prepared  Oottona,  Intense  tuaan 
Lamp  Bapalra  a  Speolallty.  Solrent  aad  iOb 
Bleotrie-Bell  Plttera  plsaae  nolo. -Spaul  tea 

1  liidi.>l.,r,      Liif«t  m.k«r.  oilinir   LflodiM.     Eqnjlcd  bf  t.. 


Laxre  Btook,  ornamental  oi 
Lathea  and  Benohea.  scvnl  ae 


ind-liana.   6ai 


All  parts  uf  ibe  Bell  Telepliona, bobbins,  ocopnal 
TheWatklna  Bxpoaore  Keter,  far  laadn)^ 

"The  Brit  altampt  to  aulre  thii  important  .niaWlni 
"  1  think  it  the  Duet  oseful  inTCntion  that  haa  t<I  baa 
Mods)    aoriioatal    BnKtns.     with    coppa  bnla, 

<Tl»jBH,B.Hltm-ll.c<.».,l.FlU.in,«i-rt™t.l.k.«rH 

Vodel  Boiler,  Tcrtical  steel  tubaUr,  neatly  ht, 
4d.  Each.  -The  Diamond  Edition  Copyrlfht  Saat< 

wd  PL.m.    LuUfrsv.— ALrM4«nC4iiT,CUphlH /«SIUH.1S- 

Orvana,  With  knee  swell,  from  Sga.,  or  4a.  monthly,- 
Violin  Strinn.    Wooderfal  tone  and  dnnbilicj. 

Vloltna  for  artiila,  own  isalu,  Cremona  sil  lanA 
Koalaal  Inatromenta.  —  ninatrated  CaUl<v«, 

FIddler'a    Handbook,  full    of   nsetnl  tuhual 


Watch-Standa,  oompl*!,  I4a..*flln« 
CaraUned  Primary  and  Baoondarw  Batl«fT. 
Pocliet  Llthanode  Acaiuniilators.  4  nlt%  k 
Llthanoda  Oella,  Hnall.  k.M.      Bend  for  wtab- 
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WOBLD  07  BCnSHOB  ASD  AST. 
FRIDAY,  DECSXBSS  19,  1890. 


r    TO  CONSTEUCT  A  QUAATEB 
CHIMISa  CLOCK.-Vn. 

38.— PitoUnr  the  Ohlmlnr  Train. 
Mtchingthe  atrikiiif  train,  a  lius^ros 
jawa  acToas  tlie  baok  plate  through  th« 
3-vheel  hole.    On  thia  Una,  2gia.  from 
tntre — that  ia,  at  the  same  diatanoe  as 


pallete.  If  a  regulating  fly  ia  uead,  as  ahovn 
in  Fig.  1,  it  may  be  puced  to  the  right  of 
the  warmng-whee].  as  marked.  It  ia  secured 
by  a  brosa  co<^,  and  the  depth  may  be  acored 
off  and  pitched  in  exactly  the  aame  way  as 
the  pallet-ataff — that  ia,  as  far  aa  being 
carried  through  (he  back  plate  ia  coacemea. 
The  ohiming-vhael  and  barrel  are  planted 
near  the  edge  of  the  plate,  to  the  right  of  the 
aeoond  wheel.  Fig.  1  viil  ahow  the  position. 
Fig.  51  ehowa  the  arrangement  of  this 
train.  The  barrel  ia  planted  on  a  level  with 
the  atrikiug-traia  bairel.  Care  muat  be  taken 
that  it  runs  quite  free  both  of  the  bottom 
pillar  and  the  "  going "  barrel.  Barrel 
ratchet  and  click  are  exactly  the  same  aa  in 


The  choine,  it  will  be  seen,  are  provided  with 
hocks  at  either  end.  Oblique  holes  ace 
drilled  in  the  barrels  about  -I'^in.  from 
the  front  edges,  into  which  the  chains 
are  hooked.  These  holes  muat  not  be 
too  vide.  Fig.  S2  will  show  how  this  ie 
done.  The  direction  of  the  chains  can  be 
seen  from  Fig.  33.  When  the  fuaee  is  full, 
there  should  be  half  a  turn  atill  upon  the 
barrel.  In  the  last  turn  of  the  fuaee,  where 
the  other  end  of  the  chain  ia  fixed,  drill  two 
holea  the  width  of  the  groove,  and  |in. 
apart.  Clear  out  the  braas  between  these, 
and  put  a  pin  through,  as  ahown  in  Fig.  o4. 
The  chain  is  hooked  upon  t^a  pin.  There 
should  be  depth  onough  under  this  pin  to 


briking-fnsee  holes— drill  the  chiming- 
fHTot-hole,    and   upright    aa  before. 

<m  the  aeoond-wheei  depth  above  the 
but  }in.  nearer  the  centre.    ^W-  1 

a  general  idea  of  the  poeitions.    The 


'Vheel  Itolea  are  drilled  still  nearer  to 
Qtre.  The  warning-wheel  comes  above 
mt  Bomewhat  to  Uie  right.  'Die  fly, 
he  solid  variety,  may  be  placed  to  the 


going  and  atrikii^  traina.  Having  now  got 
oU  £e  wheelwork  between  the  plates,  the 
chains  or  lines  will  be  next  oonaidered. 

Steel  ohaina  are,  of  oonree,  by  for  the 
best ;  but  the  expense  is  rather  heavy.     A 
far  as  timekeeping  ^oea,  the  dock  will  pei 
form  jost  aa  wdl  with  lines  as  with  chamE 

FlC  S9-    -, 


bat  there  will  always  be  the  chance  of  one 
or  other  of  them  breaking,  which  necessitates 
the  whole  clock  being  taken  to  pieces  to  re- 
place it. 
If  it  is  decided  to  use  chains,  they  must 
I  purchased  through  a  dealer  in  clock 
materials.    I  think    I    can    safely  aay 


accommodate  the  hook  when  the  chain  ia  in 
the  position  shown  by  the  dotted  line,  as  it 
is  when  the  clock  runs  down :  otherwise  Uie 
chain  will  very  likely  break. 
If,  instead  of  chains,  lines  are  used,  thejr 


flwwwning-wheel,  well  dear  of  the  I  reader  will  attempt  to  make  them  at  home. 
k  XJL-Wo.  IMS. 


should  be  of  the  best  gut  obtainable,  nnd  full 
size  for  the  groove  in  fuSDe;  bi;tthoymust 
not  overlap  t£e  edges,  or  they  will  fray  out 
quickly. 
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The  mEithod  of  fastening  into  the  barrel 
shown  in    Fig.  55.    The  holes  (three)  a 
drilled  ^in.  from  edge   of  barrel,  and  must 
come  wKere  the  cover  is  cut  awaj'.    The  end 
ct  the  gut  is  cut  oft  flat,  and  hold  against 
a  piece  of  hot  [not  red-hot)  metal  to  Bpread 

( /-^ 


aod  harden  the  end.  This  prevents  it  pull- 
ing through.  The  sharp  edges  must  be 
taken  oft  the  holes,  or  the  gut  will  cut 
through  in  time. 

To  fasten  into  the  fusee,  drill  a  hole  in  the 
last  turn  aboat  Jin.  deep.    In  the  face 
to  great  wheel  drill  a  Jin.  hole  to  meet  the 
tirat.  alwut  t  to  ft  deep.     This  will  accoi 
moditte  the  luiot  in  gut. 

To  put  the  chainH  or  linos  on,  proceed 
ioUowB : — First  fasten  to  both  barrel  and 
iuaee,  then  carefully  wind  up  on  barrel,  set 


.     ^  pt'y 

eido  front  plate,  then  screw  the  ratchet  tight, 
and  wind  up  on  fuaee. 

We  now  eomo  to  the  stop-work.  Make 
three  pieces  ot  steel  as  in  Fig.  5(i.  They  are 
to  be  iin.  thick,  and  dimensions  as  in  the 
figure.  These  are  pivoted  to  the  plate  by 
anoana  of  the  three  brass  pieces,  one  ofwhich  is 
.  shown  in  Fig.  51,    The  joint-pias  should  not 


"be  fixed  in,  but  must  be  removable.  The 
brass  pieces  also  are  only  screwed  to  the 
plate,  and  are  further  held  by  a  steady-pin. 
Three  flat  brass  springs  must  also  be  made 
»nd  screwed  to  the  plate,  as  shown  in  Fig.  J8, 
which  is  a  general  view  of  the  stop-work. 
Those  springs  keep  the  steel  pieces  against 
the  gut  during  the  last  turn  of  the  fusee,  and 
.must  not  be  too  strong,  or  injury  to  the  gut 
will  result,  For  the  same  reasun  the  part  A 
:(Fig.  58)  is  nicely  rounded  and  polished.  The 
ihoulder  B  (Fig.  68)  ia  undercut  to  draw  up 
dose  to  the  stop-finger  on  fusee,  and  make 
the  action  safer.  The  heel  C  (Fig.  5(lj  pre- 
vents the  steel  pieces  being  raised  too  far 
from  the  plate  by  the  springs. 

The  action  is  aa  follows : — The  steel  piece, 
it  will  be  seen,  lies  across  the  path  of  the  gut, 
and  when  this  comes  in  contact  with  the  part 
A  at  the  last  turn  of  the  fusee,  the  steel  piece 
is  depressed,  and  the  stop-finger  on  fusee, 
coming  round,  is  caught  by  tie  shoulder  B, 
and  the  winding  is  thus  arrested. 

Fig  5'J  shows  positions  of  three  stops  and 
Bpringa.  The  piece  A  (I'ig.  53),  it  will  be 
seen,  le  slotted  in  a  different  direction  to  the 
Other  two. 

Core  must  be  taken  that  the  joints  work 


quite  easily,  as  if  the  action  fails  from  any 

cause,  a  broken  gut  is  almost  sure  to  result. 

Fig,  59  shows  relative  positions  of  fusee 

and  stop.    The  atop  finger  on  fusee  revolves 


Fia59 


between  tihe  stop  and  the  plate,  except  when 
it  comes  to  the  last  turn  in  winding ;  then 
the  gut  or  chain  depresses  the  stop,  and  th( 
finger  on  fusee  is  caught  by  the  shoulder  o! 
atop.  The  stop-spring  is  omitted  for  the 
sake  of  clearness. 

The  motion-work  in  front    of  the  front 
plate  will  now  be  proceeded  with. 


VEATICAL   HIGH-SPEED    EUTGIKE. 

THE  engine  we  illustrate  hue  been  FonAtructed 
by  MeearB.  Hay  war  J  Tyler  and  Co.,  London 
und  Luton,  ongine«ra,  for  electric  light  purpoaea 
to  the  following  apecificiition  :— It  is  of  tbe  single- 
eylinder  double-acting  bigh-presaure  nan-ton- 
densing   type.      The   general   design    is   new. 


jff  of  a  fltrong  ciiat-iron  bed -plate  having 

four  mild  Btcel  yertitnl  culumnB  aucared  into 
initable  1ios«ea.  Tbeee  columns  curry  a  cost- 
iron  Huperstructore  forming  the  guide  bars,  and 
I  connection  for  the  lower  end  ot  the  Btttun 
cylinder.  The  bed-plate  has  the  main  bearings 
Citat  in  one  piece  with  it,  and  id  provided  at  its 
lower  edges  with  a  capaciouH  channel  tor  catching 
waste  oil.  Tbe  cylinder  is  TJin.  diameter,  and 
tbe  piston  has  a  stroke  of  Tio.  It  is  made  of  tbe 
hardest  workable  cast  iron  truly  bored  and  faced. 
The  cylinders  and  steam-chest  cotstb  are  secured 
by  closely -pitched  studs,  and  are  of  very  strong 
section.  The  complated  cylinder  is  tested  by 
hj-draulic  pressure  to  250ib.  per  square  inqb.  It 
ia  well  protected  by  a  clothing  of  slag  wool  or 
other  non- conduct  10 g  material,  and  is  neatly 
cased  by  blued  sheet  steel  Korurod  by  surcwa. 
Suitable  drain  cocks  are  provided.  The  iriston 
is  of  cast  iron,  very  deep,  and  BHed  with  Kamn- 
bbttom  rings.  Tbo  slides  are  ot  cast  iron  with 
ample  surface.     The  valve  ia  of  a  apecial  deutile- 


ported  type  with  short  travel,  and  ia 
to  the  valve  rod  by  a  tircular  gunnietl 
a  lock-nut  and  pin.  Tbe  piaton-rod 
head  are  of  tbe  finest  mild  steel  lorgi 
one  piece,  with  an  extra  large  screw  a 
tbe  piston  end  fitted  with  a  gunmetal 
piston  ia  carefully  groiuid  to  Uie  rod. 
head  is  fitted  with  square -boltomed 
bearings,  and  a  cdp  of  steel  forged  soli 
guide  alippera,  wUch  are  accurately  i 
scmped  to  fit  the  guide  bars.  Mild 
with  extra  deep  nuta  and  birge  pini  ■: 
aecnrin^  the  crosshead  cap.  The  conn 
is  of  mild  steel.  The  crOBCihead  end  i 
with  a  fork  in  which  the  iteel  cnied: 
firmly  shrunk.  The  lower  end  ia 
pattern  with  gumnetal  bearings  with 
aad  having  very  anple  surface.  The  ( 
is  of  steel  of  double  web  type  with  lar 
weights  in  one  piece  with  the  webs.  ' 
spindle  is  of  steel  of  large  diameter.  U 
with  the  guide,  which  latter  ia  of  i 
The  ecceatiic-rod  ia  of  mild  steel,  witl 
eye  at  the  opper  end,  and  a  palm,  at 
end  for  attachment  to  the  eccentric  et 
oceeatrrc  ia  of  cart  iron,  very  wide,  pro 
a  reversing  plate,  so  that  by  simply  c 
bolt  the  engine  may  be  run  either  i 
eccentric  strap  is  of  best  gunmetal  of  1 
shape  and  section,  provided  with  steel 
oitra  deep  nots.  The  main  bearings  i 
gunmetal  fitted  into  bored  seats  in  the  1 
secured  by  driven  gnnmotal  stop-pins, 
ing  cut  is  taken  througb  the  bi»Lnnss  a 
fiUed  into  the  seats  to  secure  perfect 
Tbe  valve-rod  bracket  ia  ot  cast  iron  in 
with  the  vslvQ-spiudle  atuffing-boi,  so  ai 
perfect  accuracy  between  the  guide  and 
bi)i,  and  secured  to  tbe  turned  face  ol 
by  flange  and  studs.  The  govomoc 
high-speed  type  acting  directly  on  < 
beat  perfect  equilibriura  throttle- valw 
■0  constructed  as  to  have  no  joints.  It  i 
able  whilst  running.  A  heavy  tui 
poliiihed  fiywbeel  is  securely  keyed  to 
end  of  the  crank-shaft  close  to  the  main 
Tbe  diameter  is  3Et.,  width  5 in.  A  stn 
iron  baoo-plEito  carrioa  the  flywheel  wcl 
the  fioor  line,  heed  □□  the  upper  surface, 
vided  wilh  hand-holca  for  bolts  and 
fiange  for  securing  to  tbe  feuadatiot 
lubritating  boxes  are  fitted  in  suitable  | 
ao  that  by  means  of  copper  pipes  the  oil : 
to  every  bearing.  Special  means  otcan 
oil  from  the  lower  ends  of  tbe  pipe 
hearings  ore  adopted,  so  that  the  wbol 
oiled  while  in  motion,  and  thus  obtain 
running  if  necessary.  Large  sheet  alee 
plates  are  provided  for  tbe  back  and  fro 
engine,  neatly  finished,  provided  with  ? 
fur  easy  removal,  and  arranged  bo  that  1 
ot  the  oil  drips  into  the  oil  channel.  Tl 
pin  In  the  bed-plnte  drains  through  a 
the  general  oil-cbannel,  and  a  Runmeti 
provided  for  drawing  off  the  oil  fromtbi 
as  need  be.  Every  part  has  been  mtd 
enough  for  a  steam  pressure  of  IBUlb.  p 
ii'ob.  The  bearing  surfacea  ttirougii 
been  most  carefully  considered  so  aa 
perfect  running,  A  steam  stop-valvs 
usuhI  small  fittings  are  provided.  A 
350  revolutions  per  miuute  ia  aboat  tbe 
tbe  engine  will  run  without  trouble  . 
desired. 


EEUaESER'S    PHOTOOEAI 
OBJECTIVES. 

SOME  improvemenU  in  tbo  coustru 
arrangement  of  tbe  lenses  of  pbot 
objectives  have  been  patented  in  this  co 
Dr.  R,  Kriigener,  of  Bockheim,  Qemun 
lot  without  interest,  as  they  dep< 
in  extent  on  the  new  Jena  glai 
patentee  says: — The  progress  made  ii 
srapby  during  the  last  few  years  has  coDi 
increased  tbe  requirements  with  n 
optical  appsratns,  whilst  by  tbo  nK 
undertaking  of  the  (ilaatecbniHche  Labo 
it  Jena  the  calculator  or  the  designer  o 
ipparatus  has  bad  placed  at  his  disposal 
jluss  enabling  conditions  to  be  fulhlU 
wore  formerly  altogether  unknown.  Ii 
graphic  objoclives  tbe  aforesaid  coaditi 
more  eapocialty  ujion  the  evennew  ai 
neas  in  focal  depth  ot  the  piclute 
pUle,  na  rogards  the  arrangement 
aphericnl  eurfiices  The  present  inventi 
result  of  a  research  whlck  Ws  been  ca 
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taboai  ipent  in  calcuktiooi,  and 
modiflcationB  have  been  tukeuiD.. 
..     In  thii  reaearch  it  hoM  been  found 
unBUneee  are  most  favourable  if  the 
■  syatem  u  made  of  a  single  flint' 

poaitive  focal  length,  whilst  the  real 
m,  which  nmy  be  composed  in  anj 
Let,  annuls  the  faults  caused  by  the 
front,  and  together  vith  the  former 
tern,    produces   a    pictare    wbi 

and  chromatically  correct.     A 

._.     .,-^  device  in  which 


IB  cemented  to  n  poBitive 


negative 
tn-glaes 


iatance  between  the  front  lens  and 


I-  (  central  thickneea,  19-33. 

I  has  a  free  opening  of  33  miili- 


ONS    HOT-AIR    ENOISE. 

3  dated  Sept.  30,  lSa7,  we  illustrated 
of  hot-air  engine  then  recently 
Mr.  H.  Robinson,  of  A,  E.  and  II 
f  Albert -aquaie,  Manchester,  and 
on  anneied  showa  a  modified  and 
nn  in  perspective ;  but  the  delails 
ically  the  samo  as  in  the  sectional 
sn  on  p.  103,  Vol.  XLVI,  These 
made  in  variuua  sijies,  and  the  air 
1  by  either  coal  or  coke,  gas  or  oil. 
<  liUle  attention,  and,  of  courae,  are 
e,  as  there  is  nothing  to  explode, 
shown  IS  a  No.  6  engine,  ^ving 
in-power  at  a  running^  cost  of  about 
in  hour.  The  approximafe  dimen- 
ylinder,  lOin.  diameter ;  height  of 
3in.  ;  length,  3ft.  Itin. ;  and  width 
light  Iwing  less  than  half  a  ton. 
noa  are  miuie,  which  are  generally 
Bonsen  burners  or  oil-Iampa:  the 
;  it  small,  and  the  quantity  of  labri- 
1  is  jmctically  a  minimum.     The 


air-chiimber  is  placed  over  the  furnace,  and 
tains  the  "  regenerator,"  by  means  of  which  the 
air  is  heated  and  oxpandecii  and  so  actuates  the 
piston  in  the  working  cylinder  which  is  seen  oi 
the  top.  This  piston  acts  at  right  angles  to  thi 
motion  of  the  regenerator.  A  flywheel  is  fitted 
to  the  crank  shaft,  and  a  govercor  is  applied,  as 
seen,  at  the  inlet  to  the  working  cylinder,  so  that 
all  parts  being  practically  balanced  and  controlled, 
it  is  only  necessary  to  attend  to  the  fire  now  and 
then  to  keep  the  engine  mnning  as  long  as  may 
be  required. 


HOW  BOOKS  ARB  BOUNB.-XIIL 

By    "  PttAOTICAL    B0OKJIC<UEn." 

THE  finishing  of  morocco- bound  books  ptaaentfi 
but  UtUe  diiferenco  to  that  of  calf  or  othei 
leather-bonnd  books  ;  that  ia,  in  so  far  as  the 
execution  or  the  actual  work  in  concerned. 


The 

leather  is  washed  with  paste-water,  and  receirea 
two  coats  of  glair,  and  when  dry  the  gold  is 
kid  on  and  the  design  worked  off,  as  has  been 
already  explained  in  calf  work. 

Thesidea  of  a  book  bound  in  calf  are,  generally 
speaking,  finished  very  phiin,  the  moat  common 
style  being  a  two  or  three-line,  mitred  round  tbo 
edge  :  whilat  books  bound  in  morocco  are  often 
treated  to  the  most  beuutiful  designs  in  gold  and 
uotours.  To  say  that  those  designs  are  the  wcrk 
of  artists,  and  to  designate  their  productions  as 
works  of  art,  is  mere  twaddle :  words  of  mine 
could  not  express  the  beauty  of  some  of  the 
books  I  haso  seen.  The  time  and  htbour  ex- 
pended upon  them  could  not  be  calculated.  Some 
of  them  seem  so  very  intricate,  that  it  is  almost 
impossible  to  conceive  tbeir  being  wrought  out 
by  hand.  They  must  always  be  a  puzzle  to  the 
uninitiated.  Take,  for  instince,  a  scroll  design, 
where  scrolls  innomerable.  interlace  each  other  : 
there  seems  to  be  neither  beginning  nor  end  ; 
tell  someone  who  has  no  idea  of  liODkbinderB' 
tools  that  it  ia  wrought  out  with  a  few  enrves, 
lines,  and  Dower  sprigs,  and  small  wonder  if  an 
Incredulous  smile  plays  over  his  honest  face. 

Such  is  the  awe,  however,  and  often  very  fine 
designs  are  but  the  ingenious  combining  of  some 
half-dozen  tools. 

have  already  given  some  idea  of  finishers' 
s.     Wa  have  linos  all  sizes— two- lines,  three- 
line  ;  pallets  with  a  broad  and  narrow  line  to- 
gether,    called     broad-narrow,     narrow-hroud- 
row,   &c    Then  we  have  curves  or  gouges 
lizes  and  pitch,  being  in  fuct  parts  of  diHerent 
sized  circles,  so  that  with  these  things  we  are 
able  to  do  almost  anything. 


Fig.  41  is  a  design  entirely  made  up  of  curves 
and  hnes.  It  is  one  ot  those  beautiful  designs 
attributed  to  Orolier,  a  famous  French  amateur 
who  Boorished  Sn  the  l^th  century.  There  are 
a  great  many  of  this  diatin^iahed  book-lover'e 
bwks  to  be  seen  in  the  British  Mnaeum.  They 
sie  all  well  bound— some  in  brown  calf,  and  some 
in  what  seems  to  be  morocco.  The  simplicity  of 
the  ornamental  work  is  their  great  churm.  They 
all  bear  the  inscription  "  A.  J.  Grulier,  et 
Amicoriun,"  showing  that  although  he  loved  his 


books  as  bis  own  life,  he  was  by  no  means  a  selfish 
man,  as  be  wanted  his  frienilsto  have  the  pleasuro 
of  using  them. 

The  design  ^ven  above  is  c»pable  ot  being 
treated  in  a  variety  of  forms.  For  instance,  it 
may  bo  simply  wrought  as  it  is,  er  the  oemers 
raiij  bo  filled  ia  with  flower  sprigs,  or  it  may  bo 
illuminated  by  filling  np  the  different  panellings 
with  a  distinct  colour  of  leather. 
In  working  out  such  a  design  upon  the  sides 
a  morocco-bound  book,  it  has,  of  course,  all  to 
be  marked  oS.  This  is  done  differently,  according 
■  circumslnnoes.  A  very  handy  method  is  to 
;  a  piece  of  soft  paper  the  aise  of  the  book  side, 
and  told  it  evenly  in  four.  Tool  one  comer  of 
the  design  upon  this  while  folded.  When  opened 
out  the  design  will  be  complete.  This  is  then 
laid  upon  the  book,  and  a  little  tack  of  paste  put 
at  eadi  comer  to  keep  it  in  place.  The  whole 
daaign  is  carefully  gone  over  above  the  paper. 
When  the  paper  is  removed  it  ia,  nf  touree,  found 
impressed  into  the  leather- 
Some  designs,  because  of  nat  lieing  four- 
cornered,  cannot  be  treated  in  this  manner,  and. 
indeed,  it  is  often  more  convenient  to  mark  off 
with  tbe  dividers,  straight-edge,  and  marker. 
After  the  marking  is  complete,  the  eide  should 
be  washed  with  paste-water.  and,  when  dry, 
glaired  twice.  When  glairing  morocco,  a  rnb 
with  a  soft  shoe-brush,  kept  for  the  pur- 


pose,  takes  away  the  dirty,  shiny  appearani 
metimes  seen  on  such  work.  Wh"~  '' "  ' 
thoroughly  dry,    the    gold 


when  the  glair 
„    ,       , .  ^  laid    on,   and 

pressed  well  into  the  design.  Sometimes  it  is 
necessary  to  lay  on  double  gold.  Put  a  little 
lard  in  the  cotton,  besides  the  ordinary  olive- 
oil,  for  laying  on,  as,  it  there  ia  much  tooling  to 
he  done,  the  side  is  apt  to  get  dried  up  before  it 
is  iini-hed,  and  thus  cause  trouble.  After  tho 
gold  has  been  laid  on,  the  tools  are  taken,  up. 
and  the  design  is  impressed  all  over.  The  bctt 
of  the  tools  makes  the  gold  adhorf,  as  alrcadv 
explained ;  the  surplus  gold  is  wiped  oR,  and  oil 
cleaned  with  the  rublrer. 

I  have  given,  in  Fig,  42,  a  neat  little  design, 
which  will  be  useful  to  the  amnteur  or  country 
binder  whose  stock  of  tools  is  not  very  large,  it 
can  be  done  with  a  two  line  iillet,  and  from  tour 
to  eight  flowen,  apiigs,  and  corners.  I  have  fiUe 
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Op  witli  (ooluig.  1  would  fain  give  a,  tew  more 
doHigne.  but  apace  baa  to  bo  conndered.  Besides 
the  elaborate  ^Ided  designs  alreftdy  apolten  of, 
tlLere  is  onotheT  style  commonly  called  sjttique, 
which  is  most  often   spplioJ   to  morocco  work, 


not   pretei 

iliiiii    tooUiig,    and    I   think    this    is   the  most 

kppropmte  term.     It  simply  means  that  all  the 

omnmeTitatiOTi  ia   black   or   liUnd.     \Vhen  this 

kind   of   work  is  well  done   it  ia   really   very 

beautiful. 

TLo  uau-tl  method  o£  eierution  is  as  follows : 
— The  design  is  marked  oB  upon  the  side,  whkh 
jg  well  dimped  with  clear  water ;  the  water  is 
aUawed  to  strike  well  in,  no  that  the  entire  side 
Will  remain  damp  during  the  time  occupied  in 
working  up  the  deaign.  Tho  tools  mast  not  bo 
osed  so  hot  us  for  gold-work.  The  linos  and  all 
the  ornaments  are  brought  up  very  bright.  It  is 
tB  this  elEei'l  the  merit  lies ;  the  lirighter  tho 
tools  the  mere  pleaung  will  the  work  appear  to 
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the  eye.  Tho  tools  have  to  he  imprewed  again 
knd  again  to  produce  the  desired  effect.  The 
fillets,  instead  of  being  run  up,  are  made  fast 
and  slid  up  and  down.  These  blind  designs  are 
often  picked  out  with  f^ld,  and  whan  judiciously 
performed  the  work  is  very  pleasing.  The  toou 
nsad  for  blind  work  are,  of  courae,  much  heavier 
and  more  aoUd  than  those  used  for  gilding. 

Brown  calf  is  often  treated  in  this  manner,  and 
when  the  tools  arewrought  up  till  almost  black,  it 
looks  very  well  indeed. 

Before  de|>arting  from  Lhig  part  of  my  sobject, 
the  following  general  instructions  for  gilding 
upon  silk  acd  velvet  may  be  useful:— The 
proceedings  neceBBary  to  be  adopted  for  gilding 
upon  these  substancfg  ore,  from  their  deli<ste 
nature,  different  from  those  laid  down  for  gilding 
on  leather. 

Tho  glair  used  on  the  latter  would  tend  Ic 
stain,  and  therefore  it  is  necessary  to  employ 
Boms  oth^r  means  for  fixing  the  gold.  This  ia  by 
ilrying  the  whites  of  eggs  and  reducing  them  to 
powder,  which  is  put  in  B  bottle  and  tightly  tied 


present  other  subabmoeB  lued — powdered  rosin, 
gum  sandarac,  ic.  The  powder  being  applied, 
the  gold  is  cut  in  dips  and  fafcen  on  the  roll. 
The  design  is  then  fimJy  imp-ggsod.  and  the 
•nperliuona  gold  brushed  oil  Kin.  a  soft  brush  or 
clean  piece  of  cotton.  In  i3  ?„»  or  filing 
■ingle  tools  the  same  prooaediitJ^^^  ^  adopted 


by  biking  the  gold  upon  the  tool  and  applying  it 
to  tho  work.  Where  the  design  is  large,  or 
elaborate  work  is  required,  it  will  be  bettor 
executed  in  the  following  manner; — Tho  design 
must  be  dmwn  npon  paper  and  worked  through 
upon  the  silk  or  velvet,  after  which  the  impres- 
sion must  be  carefully  i^Iaired  with  a  camel' s- 
haic  pencil,  and.  wh<n  dry,  rub  the  parts 
intended  to  be  gilded  with  the  finger  passed 
through  the  hair  or  with  a  clean  rag  shghtly 
oiled,  and  after  laying  on  tho  gold  as  diroctod 
for  leather,  reimpreas  the  tools  and  whip  off  the 
superfluous  gold  with  a  clean  flannel.  There 
are  a  great  many  other  styles  of  binding  and 
decoration  to  which  I  might  refer,  but  I  am 
simid  to  transgress  upon  the  space  of  this 
most]excellent  journal.  Before,  however,  taking 
a  complete  farewell  of  my  readers,  I  may  have 
something  to  say  about  hond-colonring  calf, 
sprinkling  calf,  marbling  calf,  &c. 


THE   ELECTRO-UAOKET.-VIII.- 

SO  for  back  as  ISiO,  Ritchie  found  that  it  was 
mora  difficult  to  magnetise  steel  magiicts  (using 
foe  that  purposa  electro-magnela  to  stroke  them 
with)  if  those  electro- magnets  were  short,  tbaa  if 
they  were  long.  Ho  was,  of  course,  comparing 
magnets  which liod  the  same  tractive  powsr — that 
is  to  say,  presumably  had  the  same  section  of  iron 
magnetised  up  to  the  same  degree  of  magnetisation. 
This  difference  between  long  and  short  cores  is  ob- 
viously to  be  explained  on  the  same  prindple  as  the 
greater  projecting  power  of  the  long-legged  mag- 
nets. In  order  to  force moKnetism  not  onlj  throagh 
an  iron  arch  but  through  whatever  is  beyond, 
which  hfts  a  lesser  permeabili^  tor  mm^ialinn, 
whether  it  be  an  air  gap  or  an  arch  of  hard  ateei 
destined  to  retain  some  of  its  magnetJam,  you 
Tequire  magneto- motive  force  enough  to  drive  tho 
mBgnetlam  through  that  resisting  medium ;  and. 
therefore,  you  must  hate  turns  of  wire ;  that  im- 
plies that  you  must  have  length  of  leg  on  which  to 
wind  those  turns.  Bitchie  also  found  that  the 
amount  of  magnetism  remaining  behind  iu  the  soft 
iron  arch,  after  turning  off  the  current,  at  tho  fiiat 
removal  of  the  armature,  was  a  little  ^eat«r  with 
long  than  with  short  magnets;  and,  mdeed.  it  is 
what  we  should  expect  now.  knowingthe  properties 
of  iron,  that  long  pieces,  however  soft,  retain  a 
little  more — have  a  little  more  memory,  as  it  wore, 
of  having  been  magnetised— than  short  pieces. 
Winding  of  tha  Copper. 
How  are  we  to  detertnine  beforehand  the  amount 
of  wire  required,  and  the  proper  gauge  of  wire  to 
employ!'  The  first  stage  of  !iuch  a  detcnnination 
is  already  aecompliahed  ;  wo  are  already  in  poases- 
sion  of  the  toimulei  for  reckoning  out  the  numlwr 
of  ampi^ro-tums  of  excitation  required  in  any  given 
case.  It  remains  to  show  bow  from  this  to  calcii  late 
the  amount  of  bobbiu-space.  and  the  quantity  of 
wire  to  fill  it.  Bear  in  mind  that  a  current  of  lU 
ampJtes— i.e.,  as  strong  as  that  used  for  a  big  arc 
tight  —  Quwing  once  round  the  iron,  produces 
exactly  the  some  elTect  magnetically  ai  a  current 
of  I  ampere  flawing  around  ten  times,  or  as  a 
mirrentof  ouly  one- hundredth  part  of  on  ampOre 
flowiiis  around  a  thousand  times.  In  tete^aphic 
work  the  currents  ordinarily  used  in  the  lines  are 
quite  small,  usually  from  five  to  twenty  thousandths 
of  an  ampure ;  hence  in  snch  cases  the  wire  that  LS 
wound  on  need  only  be  a  thin  one,  but  it  must  have 
a  great  many  tonu.  Because  it  is  thin  and  has  a 
great  many  tuma,  and  is  conseqnraitly  a  long  wire, 
it  will  offer  a  ooniiderabiB  reaistanco.    That  ia  no 


werensedwithaoorrespondinglylargBrcuiTent.  Con- 
sider avory  simple  cose.  Supposeabubbin  is  already 
filled  with  a  certain  number  of  lurua  of  wire,  say 
100,  of  a  size  large  euou^h  to  carry  1  ampere,  with- 
out overheating.  It  will  oiler  a  certain  resistance, 
it  will  waste  a  certain  amount  of  energy  of  the 
oorrent,  and  it  will  have  a  certain  magnetising 
power.  Now  suppose  this  bobbin  to  be  re-wound 
with  a  wire  of  half  the  diameter;  what  will  the 
result  be  P  If  the  wire  is  half  tho  diameter  it  will 
have  one  quarter  the  sectional  area,  and  the  bobbin 
will  hold  four  times  as  many  turns  (assuming 
insulating  materials  to  occupy  the  same  percentage 
of  the  available  volume).  The  current  which  such 
a  wire  will  carry  will  bo  one-fourth  as  great.  The 
ooil  will  offer  siiteen  times  as  much  resistance, 
beingfourtimesaslougaiidDfone  fourth  the  cioas- 


eating  effect  will  bo  the 

Also  the    magnetising  power  will  be  the 

for  though  the  current  is  only  one-quarter 

ampere,  it  flows  around  four  hundred  turns ; 
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the  ampcre-tums  are  one  hundred,  t 
before.  The  same  argument  would  hoU 
any  other  numerical  instance  that  rolgl 
It  therefore  does  not  matter  in  tho 
magnetic  behaviour  of  the  electro-map 

the  thickness  of  the  wire  corresponds  to 
it  has  to  carry,  so  that  the  same  nombel 
power  are  spent  in  heating  it.  For  a  cm 
a  bobbin  of  given  volume,  the  magnet 
is  the  same  for  the  same  heat  waste.  I 
waste  increases  In  a  greater  ratio  than  th 
ing  power,  if  the  current  in  a  g 
increased ;  for  the  heal  is  proportional  I 
of  the  current,  and  the  magnetising  pow 
proportional  to  the  current.  Henoe  it 
ing  effect  vrhlcb  in  reality  drterminee  ' 
of  the  wire.  We  must— assnining  that 
will  have  a  certain  Jstrengtb — allow  eno< 
to  admit  of  our  getting  the  requisite 
ampi^re-turos  withont  over-heatuig.  j 
ia  ia  assume  a  current  of  one  ampfrt 
calculates  out  the  ooO.  Hiring  doi 
same  volume  holds  good  for  any  o 
of  wire  appropriate  to  any  oth' 
The  terms  ''  long-coO"  magnet  an 
coil  *'  magnet  are  appropriate  for  th' 
magneta  which  have,  respectively,  d 
of  thin  wire  and  few  turns  of  thick  w 
terms  are  proferable  to  "high-reaist 
"  low-resistance,"  sometimes  used  to  di 
two  clasHs  of  windings,  beeaikse,  as  I 
showu,  the  resistance  of  a  coil  bos  in  itsi 
to   do  with  its   magnetising    power. 

volome    occupied   by    *'""    """ 

current  density  (say,  toi 

of  2,000  amperes  per  square  ic 

tba  oopper),  the  magnetising  power  of  t 

be  the  same  for  all  diilereot  gauges  of 

qiadflo  conductinty  of  the  copper  itself 

portance  ;  for  the  better  the  conductivi' 

the  heat- waste  per  cubic  inchot  winding 

ductivity  copper   is  therefore    to  be  pi 


Now  the  heat  which  is  thus  genera 
ourrout  of  electricity  raises  the  tempe.al 
coil  (and  of  the  core),  and  it  begins  to 
from  its  surface.  It  may  be  t^en  as  t 
approximation  that  a  single  sqaare  inch 
warmed  1°  Fahr.  above  the  surroundin 
sloadlly  emit  beat  at  the  rate  of  ,1^  ot  a 
if  there  is  provided  only  enough  snrfsc 
of  a  steady  emission  ot  beat  at  the  rail 
par  square  inch  of  surface,  the  temperali 
surface  will  rise  to  about  226'  Fahr. 
temperature  ol  the  euirounding  ait.  It 
is  determined  by  the  average  emissivity  o: 
stances  as  cation,  silk,  varnish,  and  othsi 
of  which  the  snrtsces  of  cotis  are  nsuallr  • 
In  the  Bpedflcations  for  dj-namo  mad 
usual  to  lay  down  a  condition  that  the  ' 
not  beat  more  than  a  certain  number  i 
warmer  than  the  air.  With  electro-msg: 
safe  rule  to  say  that  no  electro -magnet  ( 
to  heat  up  to  a  temperature  more  tlian  1 
above  the  surruuiidiug  air.  In  many  caws 
safe  to  exceed  this  liimt. 

The  realstanoe  of  the  insulated  copper 
'    "  ■ '  ■       approilmately    calcolab 

If  d  is  the   diameter  of 

, 1  D  is  the  diameter  In  s 

rire  when  covered,  then  the  resutanoe 
ach  ot  the  coil  will  be 


ing  rule. 


Ohms  per  cubic 


960,7(" 


We  are  therefore  able  to  construct  a  v 
and  amperage  table  which  will  enable  ut 
bile  readUy  the  degree  to  which  a  givsi 
warm  when  traversed  by  a  given  corret 
veraelr,  what  volume  of  coil  will  be  need 
vide  the  requisite  circulation  of  cnrrso 
warming  beyond  any  prewiribed  axes* 
table  will  be  found  in  the  Journal  of  the 
Arts,  p.  U33.1 

By  the  light  of  tho  knowledge  one  poas 


atin);  by  current,  and  limiting  tempers' 
>n  bow  little  justification  there  is  for 
ical  rules  as  tbat  wliiah  is  often  given; 
make  the  depth  of  coil  equal  to  the  di 
"       i dot  this  ir   —'-■-—• 


u  alltl 


is  negligible,  the  number  of  ompr^re-tnnis 
magnetise  up  a  thin  core  to  any  preadit 
of  magnetisation  will  magnetic  up  a  ce 
section  whatever,  and  of  the  same  ieag 
same  degree  of  magnetisation.  A  rule  t 
increase  the  depth  ot  copper  proportioail 
diameter  ot  the  iron  core  is  absurd. 

UlBoellAneouB  Soles  about  Win 
To  reach  the  same  limiting  tempen 
bobbins  of  equal  si^e  wound  with  wires  c 
gauge,  the  cross-section  ot  the  wire  must 
the  current  it  is  to  carry ;  or,  in  other 
current  density  (ampilTes  per  square  ind 
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To  nuM  to  tho  suae 
luped  coili,  dilTeiing  i 
«oni  of  tha  wire>  in 
19  tho  ume  niiaibar  g 
D  Ui»  imaU  one),  thi 
ioDtl  to  the  aqiuni  roo 


imjwratuio  two  similariy- 
mia  oolf,  and  having  tht 
3  UMS  ratio  (lo  that  than 
tunu  on  the  Urge  coQ  aa 
currents  niiijt  be  propor- 
of  the  cubaB  of  tha  linaar 

Sit  William  Thomion  ha«  giren  a  Beefiil  rule  for 
■Icniating  wiudiDsa  of  el«otto-i]U|anats  of  the 
KiDstype,  but ot^dinerent Biei.  SinuLuironooies, 
bnilftri;  woond  with  Inigtiu  of  wire  proportional 


xdtad  with  equal <nuTBQti,prodnaaeqnali 
1  maonetia  flald  at  ptimta  omilad*  atn 
MpodtoUir-   "'-^-^^^    .  . 


MS  muit  hafs  I 


linuludeotro-iQtgnBtiof  diSarant 
ttthay 


UiAUi 


Speolfloatlona 

mstzuctjon  wtiich  preaoribe  that  ao  alflctro-inagnat 
ail  be  wound  na  that  iti  coQ  shall  have  a  certain 
■iatancfl.  Thii  ia  an  itbiuiditj.  Kstistance  does 
3t  help  to  nULgnatiia  the  core.  A  better  way  of 
raaoribiDg  the  nrinding  is  to  uamp  tho  ampero- 
laaadUuteoiparBhireliDutal beating.  Anothar 
ia  to  pnaoiba  the  number  of  watts  of  aaargj 
— h  Uia  ma^iiat  it  to  taJie.  Indeed,  it  would  he 
■D  it  dtatncUuB  oould  agree  upon  some  tort  of 
jnro  oi  marit  by  which  to  compare  electro- 
Hneta,  which  ahonld  take  into  account  the  mag- 
noootpat— ^i.e.,  tha  product  of  magnetic  flui  into 
apieto-motiTa  force — tha  ooDsumptton  of  energy 

watta,  the  Idmperature  tiu,  and  tJia  hke. 
JUAtaor  Sule  about  Bealatojioe  of  Bleotro- 
UaKnet  and  Battary. 

Id  dealing  with  this  queation  of  wiodiog  ooppar 
I  a  magnat  core,  I  cannot  deaist  from  refeiring  lo 
»tnilo  which  iasooften  given,  whiuh  I  often  wiab 
llEbt  diaappear  from  out  tcitboolu— the  rule  which 
ida  joa  ID  effect  that  you  are  lo  wule  ^0  pei 
fthaenergyyoueinpfoy.  I  refer  to  tho  rulo  ■ 
Wea  that  jou  will  get  the  maiimuiB  elTaot  < 

nilactro-mignet  il  you  BO  wind  it  that  tbe  T 

MB  ia  equal  to  tho  raaiitfluoa  of  tho  battery  jou 


lot  quite  fi 


^>r; 


ruleV   Iti 


aiatanoe.    What  .__„  ._ 

rule  which  ia  ahaolulelj  meaningk 

■t  con  the  voluraa  of  tha  coil  la  prescribed 


r  all,  and  joa  cannot  alter  it,  or  noleas  onc»  for 
tha  number  of  battery  olementa  that  yi 

rm  a  preenribed.    If  you  have  to  deal  v 

od  number  of  battery  elementa,  and  you  have  to 
:  ont  of  them  the  biggest  effect  in  your  eiteraal 
CTiitj  and  cannot  b^,  buy,  qc  borrow  any  n: 
U,  it  ia  perfectly  true  that,  for  ateody  curra 
I  ooght  lo  group  them  ao  that  their  iutemoJ 
wnoeia  equal  lo  the  eitemal  rcsiBtance  that  they 
T«  to  work  through;  and  than,  aa  a  matter  of 
A,  half  the  onorRy  of  tbe  battery  will  be  waatod, 
tBieODtpDl  vrill  be  a  ouuimum.  Now  that  is  a 
17  nice  rule  indeed  for  amateurs,  because  on 
lotaar  generally  atarta  with  the  aotion  that  he 
m  not  want  to  aoouomiBe  in  his  rale  of  working  ; 
Oaii  not  matter  whether  the  batlory  ia  working 
>V  fnriooaly,  heatiug  itself,  and  wasting  a  lot  of 
pnt;  all  he  wants  ia  to  have  the  biggest  possible 
fad  tor  a  little  time  out  of  the  fewest  cells.  It  is 
Oily  an  amataur'a  rule,  therefore,  about  equating 
•  raajatoaco  inside  lo  the  resistance  outside.  Bi  ■ 
U  alaolutely  f alladous  to  set  up  any  audi  rulo  fi 
Jiroi  working  ;  and  not  only  fallacious,  but  abso- 
•mj  antme  if  you  are  going  to  deal  v 
»fc  that  are  going  lo  bo  turned  off 
ftOj.  For  any  apparatus  tiko  an 
a,  or  rapid  telegraph,  or  induction 
T  of  thoaa  thingi  where  the  current  ii  going 
WUJ  up  and  down  rapidly,  it  is   a   false  rule, 

*«  ih&U  see  presently.  What  ia  tiie  ro^ 
Mof  view  from   which  one  ought  to  BtartV    I 

often  oaked  queations  by,  shall  X  say,  amateurs 
Wan  as  by  those  who  ore  not  amateurs,  about 
■ctiUu^  the  battery  for  a  given  electro -magnet, 

pnacnbing  an  electro-mapnet  for  a  given 
*MJ.  Again,  I  am  often  told  of  cases  of  failure 
«hich  a  vary  tittle  common  aenae  rightly  directed 
At  have  made  a  auooeia.  What  one  ought  to 
kl  oboat  in  every  case  is  not  the  battery,  not  the 
4n-mBgnet,  but  Mc  line.  If  vou  have  a  line, 
B  you  most  have  a  battery  and  elootro-magnet 
■nTeqiond.  It  the  line  is  short  and  thick,  a  few 
:  of  good  copper  wire,  you  should  have  a  short 
■tbotton  (a  tew  big  cells,  or  one  big  cell),  and 
Mttddckooil  on  your  Blectro-magnot.    If  you 

*  a  long  thin  line— milea  of  it,  sny — you  want  a 
Sthln  battery  (small  calls,  and  a  long  row  of 
XI)  and  a  long  thio  coil.     That  ia,  then,  >iur  rule  : 

*  durt  thick  line,  a  abort  thick  b:ittery  and  a 
R  thick  ooOi  for  a  long  thin  line,  a  long  thin 
'vy;  nod  eUOtco-nugnet  coils  to  match. 
at,  aftv  on,  mr  rule  does  not  settle  the  whole 
ttion,  baeauia  thera  ia  something  more  than  lbs 
■* ■  ■       B  of  tha  circuit  to  be  taltei 


by  the  inertia  ot  the  circuit — its 
electro- msgnetio  inertia. 

Porma  of  Blectro-maBi^eta. 

This  at  onoe  leads  <u  to  oonaider  tha  clasaiQcation 
of  forma  ot  magnets.  I  do  not  pretend  lo  have 
found  a  complete  classiQcation.  There  is  a  very 
singular  book  written  by  Hona.  Nickles,  in  which  he 
claaaidei  under  ^7  different  heads  all  oonceivable 
kinda  of  magoeta,  bidramis,  tidromic,  roonocnemic, 
multidlamio,  and  I  do  not  know  how  many  more  ; 
but  tha  claaaification  ia  both  unmeaning  and  un- 
nonageable.  For  my  prasent  puriWBO  I  will  simjdy 
piakoolthOiBwhich  come  under  three  c- '---■-—'- 
■nd  deal  lapaRtaly  with  othen  that  dc 
under  the  foor  csitagoriea. 

Sar  Bltetro-magnets.—Iii  the  flrat  place,  tliere  ura 
thoee  which  have  a  straight  core,  of  which  there  are 
several  apeoimsns  on  the  table  here. 

Moru-thot  EUelro-magneti. — Then  tliere  are  the 
hone-ihoea,  of  which  aome  are  of  one  piece  bent, 
and  others  ate  ot  the  mora  frequent  sha^w,  made  of 
three  pieces. 

Iro»-clad  Klerlro-iiuignili.—Thea  from  the  horse- 
shoes  I  ^  to  those  magoets  in  which  tha  return 
the  iron  comes  hack  oQtside  the  coil  either 
end  or  tbe  other,  or  from  both  ends,  some- 
tho  form  of  an  external  tube  or  jacket, 
parallel  return  yoke,  or 
two  parallel  return  yokes.  All  auch  roaguets  I 
pioposo  to  call— following  the  fashion  that  has  been 
adopted  for  dynamos — iron-dad  electro- magnets. 
The  advantages,  aa  wall  aa  the  diaadvanlegee,  of 
tha  jacketed  magnet  I  alluded  to  when  I  pointed 
— '  that  for  all  action  at  a  distauro  it  is  for  better 
to  have  on  iron-clad  retora  path,  whereas  for 

tinctly  a  very  gaud  form.  In  one  form  ot  ironclad 
msfnet  the  end  of  tha  atroight  central  core  is  fliad 
to  the  middle  of  a  bar  of  iroe,  the  ends  of  which 
brought  Bush  with  tho  top  of  tbe 
bobbin,  making  thus  a  tripolor  magnet,  with  one 


thia  excellent    kind 

ret    applied    in    one  ot    the   fonoa 
iadioator   modb   by   Mesars,  Qent,  ot 


lonly  employed  ir 


.  Whether 


Iieicester. 

Then   beaidea   theas   three   

straight  bar,  the  horseshoe,  and  t|ie  ironclad— thera 
ia  another  form  which  ia  so   oieful,  and  ao  Coni- 
n  work,  that  it  deserves  to 

It  is  that  called  by  Count 

du  Moncel  the  aifffiSf  boi/eiii,  or  dub-toofed 
magnet  (Fig.  24).  It  ia  a  horseshoe  in  fact,  with  a 
coil  upou  one  pole  and  no  coil  upon  tbe  other.  The 
advantage  of  that  construction  is  simply,  I  suppose, 
that  you  will  save  labour— you  will  only  hovn  in 
wind  the  wire  on  one  pole  instead  of  tw~  "" 
that  ia  on  improvement  in  any  othi 
question  for  eijiariment  to  determi 
which  theory  perhaps  might  now  bo  able  to  say 
something.  Coitld'ut  Dti  Moncel,  who  mo'le  many 
Dipcriments  on  this  form  of  magnet,  ascertained 
that  there  waa  for  an  equal  weight  of  copper  a 
alight  foUiug  off  in  power  with  the  club  foated 
magnet.  Indeed  one  might  almost  prodici 
given  weight  of  copper,  if  you  wound  all 
coil  only,  you  will  not  make  as  many  tur 
you  wound  it  in  two  ;  tha  outer  turns  on  tho  coil 
being  ao  much  larger  than  the  average  turn  whan 
wound  in  two  coila.  Consequently  the  numhec 
ampvretunii  with  a  given  weight  of  copper  would 
be  rather  amoller,  and  you  would  require  more 
current  lo  bring  the  magnetising  power  up  to 
the  some  value  as  with  the  two  coila.  At  the  same 
the  one  coil  may  be  produced  a  littla  mure 
)!y  than  the  two :  and  indeed  such  electro- 
magnets are  really  quite  comnioi],  being  largely 
uaed,  for  the  soke  of  cbeapnen  and  compactness,  in 
i  ot  electric  bella. 

Qcel  tried  various  eiperimenta  about  this 

dud  whether  it  actal  better   wbeu  the 

alnre  was  pivoted  over  one  pole  or  over  the 

ir,  and  found  it  worked  beet  when  the  armature 

actually  hinged  on  to  that  pole  which  cimea  up 

ugh  the   coil.      Ue    made    two    oiperimeiita, 

trying  coils  on   one  or  other  limb,  tho  armature 

being  in  each  case  set  at  an  equal  distance.    In  one 

-periment  be  found  tho  pull   waa  3.)  grammes, 

ith  an  armature  hinged  on  to  the  idle  pole,  and  40 

„  ommea  when  it  was  hinged  on  to  the  pole  which 

carried  tbe  coil. 

Another  form  ot  dectro -magnet,  having  but  one 
>il,  ia  used  in  tha  elactiic  bella  of  oburch-bell 
pattern,  ot  which  Mr.  H.  Jensan  is  the  designer. 
Id  JeaBen.B  electro- magnet  a  straight  cylindrical 
res  the  bobbin  for  the  ooil,  and.  after  this 
poshed  into  its  place,  two  ovate  pole- 
pieoea  are ■* -'-  —'- '--  "-   -  '- 


bobbii 


s  the  s 


if  the 


Uotoj,  TOD  hare 


LSgnelic  gap  aloag  the  sid< 

bobbin.    The  armature  is  a  rectangular  strip 

f  soft  iron,  abont  the  some  length  as  the  core,  and 

attracted  at  one  end  by  one  pole'pieco,  and  at  the 

Effect  of  Size  of  Coils. 

-   —  — _.  - — Seeing  that  the  magnetising  power  which  a  coil 

Taiyiag,iB  goyeraei  not  to  maeh  by  axerttoa  theaugnaticdrsaitwhidi  it  HUTOauda  ia 


Whenavor  you  oome  to  rapidly- acting 
,  yon  hare  to  think  of  the  fact  that  the 

'Jule  niTinf^  is  gcyenei]  wt  M  jDBcfi  1>F ' . 


simply  proportional  to  the  ampere-tuma,  it  follow* 
that  those  tnme  which  he  on  the  outside  layen  oi 
the  ooil,  though  they  are  further  away  from  tha 
iron  core,  possess  precisely  equal  mognetiung 
power.  This  is  strictly  true  tor  all  closed  magnetio 
circuits :  but  in  those  open  magnetic  circuita  whero 
leakage  occurs  it  is  only  true  tor  those  coils  which 
encircle  tho  leakage  lines  also.  For  example,  in  a 
abort  bar  eleclTO-moguDl,  of  the  wide  tuma  on  the 
outer  layer,  those  which  encircle  tho  middle  port  of 
(he  bar  do  inclose  all  the  magnetic  linos,  and  are 
juat  OS  operative  ae  the  smaller  tuma  that  nnderiis 
them  ;  whilst  hose  wide  tuma  which  encirdetha 
end  portions  of  the  bar  are  not  so  ethiient,  aa  soma 
ot  the  magnetic  lines  leak  hack  post  those  coils. 

Bffeot  of  Position  of  Ooil*. 

Among  tbe  other  raseirchea  which  Du  Moncel 
made  with  respect  to  electro-magneta,  waa  one 
on  tha  beat  poaition  tor  placing  the  coil  upon  tbe 
iron  core.  This  is  a  matter  that  other  ezperi- 
mentera  have  examined.  In  Duh's  book.  "  BlectrO' 
magnetismuB,"  yon  will  also  find  many  experiments 
on  tho  best  position  of  a  ooil ;  but  it  is  perhaps 
sulGcieat  to  narrate  a  single  example.  Du  Moncal 
hod  tour  pairs  of  bobbins  made  ot  exactly  tbe  nme 
length,  and  with  .iO  mi'ties  of  wire  on  each,  one 
pair  was  16  centimttrea  long,  another  pEur  S  eenti- 
mctiea,  or  half  the  length,  with  not  quite  so  many 
tnms,  tiecanie  ot  course  the  diameter  of  the  outM 
tuina  waa  larger,  ouo  4  centimetres  in  length  and 
another  2  centimetres.  Those  were  tried  both  with 
bar  magnets  and  horseshoes.  It  will  suiSca,  p^- 
haps  to  give  tbe  result,  of  the  horseshoe.  Tie 
boraeshoa  was  mode  long  enoogh— ID  centimetrea 
only,  a  little  over  (Jin.  long,  to  carry  tha  longest 
'I.  Now  when  the  compact  ooils  2  centimbtioa 
ig  were  used,  tbe  pull  on  the  armature  at  a  dis- 
ice  away  of  2  millimulrea  (it  was  always  tha 
ne  of  cuuise  in  the  experiments)  was  10  grammes. 
Using  the  same  weight  of  wire,  but  diatnbnted  on 

tbe  coils  twice  as  long,  tha  pull  was    3c    — 

Uaing  the  coils  8  centimirtree  long, 
grammes  ;  and  using  tbe  coila  10  centimvires  long, 
covering  the  length  of  each  limb,  the  pull  was  86, 
clearly  showing  that,  whore  you  have  a,  g^ren 
length  ot  iron,  the  beat  way  ot  winding  a  mag- 
net to  make  it  poll  with  i  ta  greateat  puU  is 
~  ~'  to  heap  the   coil   up  against  the  poles,  bi  '   ' 


niCormly  :  for  tliu  mode  of  winding  will 
.  a  lo^a 


uagnetisation.    i 


wind  It 
give  you ! 

therefore ^ ,. 

however,  occur  in  iiome  case  where  there 
percentagaof  leakage.  With  dnb-foote 
results  of  the  samo  kind  are  obtained, 
found  in  every  case  that  it  waa  welt  to  distribute 
the  ooil  as  much  aa  poaaibla  along  the  length  ot  the 
limb.  All  these  experimaots  were  made  with  a 
steady  current.  It  does  not  follow,  however,  be- 
cause winding  tho  wire  over  the  whole  lengUi  of 
core  is  beat  for  steady  currents,  that  it  is  the  best 
windingin  the  case  ot  a  rapidly  varying  current; 
indeed,  we  (hall  see  that  it  is  not. 

BfTect  of  Shape  of  Seation. 
So  tar  aa  the  carrying  capacity  for  magnetic  line* 
is  concerned,  one  abape  ot  section  of  cores  is  as  good 
as  another;  si|uare  or  rectangular  is  as  good  OB 
round  if  oontaming  equal  sectional  area.  But  there 
ace  two  other  reasons,  both  ot  which  tell  in  favour 
of  round  cores.  First,  tha  leakage  of  niagnetio 
lines,  from  core  to  core  is,  tor  equal  mean  diatoacas 
apart,  proportional  to  the  auitace  of  the  core  :  and 
the  round  core  boa  leas  surface  than  square  or 
rectangular  of  equal  section.  All  edges  and  corners, 
moreover,  promote  leakage.  SeoondJy.  the  quantity 
of  copper  wire  that  is  required  for  eooh  turn  will  M 
lees  for  round  cores  than  tor  oorea  any  other  shape, 
for  of  all  geometrical  figures  of  equal  area  the  circle 
ia  the  one  ot  the  least  periphery. 


BfTect  of  Dlatanoe  between  Poles. 

Another  matter  that  Du  Monoet  eiperimented 
^n,  and  Dub  and  NicklOs  likewise,  was  the  dist- 
ance between  the  poles.  Dub  considered  that  it 
mode  no  difference  how  lai  the  poles  were  apart, 
(ficklus  hod   a  spodol  arrangement    mode  which 

Ermittod  him  to  move  the  two  upright  cores  or 
aba,  'J  ccntimvtres  high,  to  and  fro  on  a  solid 
bench  or  yoke  of  iron,  ilia  onnature  was  30  centi- 
metres  long.  Uaing  very  weak  currents,  he  found 
the  effect  ^t  when  the  shortest  distance  between 
the  poles  was  3  CHBtimC'tres;  with  a  ttiooger 
current  12  contimOtrea:  oud  with  hia  strongMt 
current  nearly  30  centimvtrea.  I  think  leakage 
muathaveadwltodowithtlieseresnlts.  Du  Moncel 
tried  various  experiments  to  ducidale  thia  matter, 
and  so  did  Prof.  Hughes,  in  an  important,  hut  too 
little-known,  research,  which  came  out  iu  the 
Aunoles  T^legraphiqucs  "  in  the  year  1802. 

Besearclies  of  Prof.  Hosbes. 

Hia  object  waa  lo  find  ont  the  beat  f^irm  of 
elaotro- magnet,  the  beat  di^tanoo  between  thn  poles, 
and  the  best  fnrm  of  armature  for  the  mpiil  work 
required  in  Tlughes's  printing  tdegraphr.  One 
word  about  Hughea'a  magnets.  This  diagram  (Fig. 
■ii)  ihom  the  form   of   tha   weU-latown  Hoghei 
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elactro-magnat.  I  feel  almost  uluuiLed  to  bi;  those 
worfj  "well -known,",  becauaa  although  on  the 
CoDtiDent  orerjbody  knows  what  tou  rooaji  bj 


m  Enelonc 
3.  Eriglishs 


lowa  what  joumenD. 


Bteel  magnet,  generallj  a  oompound 
SUB,  hanng  aoft  iiun  pole-pioces,  nnil  a  couple 
of  DOlU  on  tbe  pote-giiecea  Doly.  As  I  have  to 
■poik  ol  Hughe's  a]>ecial  contrivanca  Bmongut 
the maduniniu  that  will  occupy  oar  attention,  I 
OtHj  DOW  Mfer  to  Hub  magnet  iu  oat>  puticular.  If 
joa  wub  a  manet  to  wock  rapidlj,  ;oq  will  secure 
the  moit  rapid  action  not  when  the  coils  are  dis- 
tributed all  along,  hut  wb.en  thaj  are  heaped  up 
near,  not  neoesaanly  eutirel;  on,  the  poles.  Hughes 
}D*de  a  num1>er  of  reseaichej  to  find  out  what  the 
right  length  aud  tliiclmeas  of  tbno  pole-pieces 
diauld  hie.  It  was  found  an  advantage  not  to  use 
too  thin  pole- pieces,  otherwise  the  mngnetiam  from 
the  pennanent  magnet  did  not  pass  through  the 
irGD  without  considerable  reluctaDce,  heiug  diolced 
byiniaf!lciDuc;j-  of  section  ;  also  not  ta  use  loo  thick 

Siecos,  otherwise  they  presented  too  much  surface 
>r  leakage  across  from  one  to  the  other.  Etentu- 
slly  a  partiiiular  length  was  settled  upon,  in  pro- 
portiou  about  di  timee  the  diameter,  or  rather 
longer.  In  the  further  researches  that  Hughes 
made  he  oscJ  a  magnet  of  shorter  form,  more  like 
those  omploTed  iii  relays,  and  wnth  an  armature 
from  2  to  o  millim^^tres  thick,  1  ccntimCtre  wide, 
and  5  oeotimctres  ionjj.  The  poles  were  turned  orer 
at  the  top  towards  one  another.  Hughes  tried 
whether  there  wai  any  advantage  in  making  those 
palw  approach  one  another,  and  whether  there  was 
Juy  adrantage  iQ  having  as  loni;  an  armature  us  5 
oentimitrea.  He  tried  all  different  kinds,  and 
plotted  out  tha  results  of  ohsociHtious  in  curves 
whieh  oould  be  oompared  and  studied.  His  object 
"waa  to  aaeertain  the  conditions  which  would  give 
ths  strongest  pull,  not  with  a  steady  corrent,  but 
with  sach  currents  as  were  required  for  operating 
his  printing  telegraph  iiiatrumenls:  curronls  which 
lasted  but  OUB  to  twenty  hunilredths  of  a  second. 
He  found  it  was  decidedly  an  advantage  to  shorten 
ths  length  of  the  armature,  so  that  it  did  not  pro - 
irude  far  Dver  tbe  poles.  In  fuct  he  got  a  sulTicitfut 
magnetic  circuit  to  secure  all  the  attractive  power 
that  he  needed,  without  allowing  as  much  chance 
of  leakage  as  there  would  have  been  hod  the  ocuib- 
Inn  Bxtsaded  a  longor  diatancd  over  the  poles.  Be 
^■o  tried  varicms  ^rms  of  armature  having  very 

Poaltien  aad  Form  of  Armatore. 
In    one    of    Du    Moncel's     papers    on    electro- 
nHgnet*   yen    will    also 
-Armatures,    and  the    best 
diSerent    ' 
Du  Moncc 


sitions.      Amongst     other    things    i 

you    will     Bud    this    piradox :    thi 

wnereas  usuiga  horseshoe  magnet  with  "  '  — ' 

and  a  flat  pieco  of  soft  iron  for ' — 

on  far  tighter  when  put  on  cdgi 
hand,  if  you  are  going  to  work  in.  n  uieuuii:u,  ouiufs 
atr,  the  attraction  is  fu  greater  when  it  is  set 
datways.  I  explained  tbe  advantage  of  narrowing 
thesarfacesof  coutact  by  the  law  of  traction,  B' 
Homing  in.  Why  should  we  have  tor  an  action  at 
a  greater  distaoco  the  greater  advantage  from 
placing  the  annatura  (lutivay  to  the  pclua  ?  It  ii 
simply  that  jeu  Oierehy  reduce  the  reluctance 
oBerod  hv  the  air  gap,  to  the  flow  of  the  tuaguetio 
lines.  Du  Uincel  also  tried  the  dilTerance  hetireea 
round  armatures  and  flat  ones,  and  found  that  a 
cylindrical  annatura  was  only  attracted  about  half 
as  strongly  as  a  prismatic  armature,   having  the 


i    fact  ij 


Let  u 


a  certain 


._   _..  -u  the  lieht  of   the 

lareuit.  The  poles  ore  flat.  Tou  bave  at 
distaaco  away  a  round  armature  ;  there  is  a  certain 
distance  betn'oeu  its  nearcet  side  and  the  polar 
surfaoes.  If  you  have  at  the  some  distance  away  a 
^at  annature  having  the  same  surface,  and, 
Uierotare,  about  the  same  tendency  to  leak,  why 
da  you  {r<°t  a  greater  pull  iu  this  case  than  in 
that?  I  think  it  is  clear  that  it  they  are  at  the 
aama  dislanoe  away,  giving  the  same  range  of 
motion,  there  is  a  greater  magnetic  reluctance  tn 
the  case  at  the  round  armature,  although  there  is 
.  .     ^^^^  though  the  aoareal 

lo  prescrihed  distance,  the 
..«.  u..  ..uf  .iuuTi  niuiikiMi  is  tacthor  away  ;  so  that 
the  gain  found  in  substituting  au  armature  with  a 
flat  soitace  is  a  gain  resulting  from  the  dimiuutjon 
in  the  resistance  oiTarod  by  the  air  gap. 


part  of  tbe  st 


ELECTRICITY  IN  SPINNING  METAL. 

IM  tbe  op^mtion  known  as  "spinninR"  melil 
—mostly  Bheet-oopper,  bnsa,  or  silvcr-it  is 
neeoaary  from  time  to  time  to  unDeal  tbe  sheet,  the 
mhbing  of  the  spinning  tools  (flO'l'ng  to  hardsn 
lie  metal.  T-  ohriato  thin  liz,  IU- W.  Dewey, 
of  Syracuse,  .V.i'.,  bia  de™eJ^',»lhod  by  which 
heal  can  he  af.j.Iied  locaJIy,  ia,!,^  *«=  eloclricilv 
aw  the  paip^iis.    His  intBufc"  «^     4e«ign«l  to  b» 


adapted  to  metal- spinning  lathee,  to  drawing  dies, ' 
and  to  other  sheet-metal  working  machines.  The 
source  of  heat  is  a  current  of  electricity,  which 
most  of  uecsuity  have  a  large  volnme  and  low 
electro -motive  force.  In  the  case  of  a  spinning 
lathe  (above)  the  current  is  applied  to  the  work 
through  the  mandrel,  in  eow  it  is  of  conductive 
material,  or  if  it  b  of  wood  or  other  non-conductor, 
it  is  applied  through  a  brush  which  touches  the 
back  ol!  the  [date.  A  conductor  also  e.ttends  to  the 
spinning  tool,  so  that  the  current  must  pass  into  the 
plate  at  the  point  of  the  tool.    The 


.     -    that  the  .       .     ,  .„     --     - 

carried  forward  without  mterruption  until  the  work 
is  completed.  In  the  case  of  drawing  dies, 
the  lower  portion  of  the  upper  die  is  insulated  from 
the  ether  part,  and  connected  with  an  electrical 
generator,  so  that  when  the  die  touches  the  metal 
sheet,  it  forms  on  electrical  connection.  Thepunoh 
by  meana  of  which  the  drawing  is  done  passes 
through  the  upper  portion  of  the  Sia.  which  is  con- 
nected electrically  with  the  other  conductor  of  the 
Knerator,  so  that  tbe  current  Bows  through  the 
rer  part  of  the  die,  through  tbe  plate,  through 
the  punch,  and  back  to  the  generator,  thus  pro- 
end  vie  plate  the  beat  oecessary  tor  annealing. 
This  irjveutioQ  is  particularly  adapted  to  the  manu- 
facture of  cartridge  sheUsand  the  drawing  of  tubes, 
and  is  showD  in  the  illustratiou. 


STEIPPING  FILMS  FROM  QSLATIHE 
PLATES. 

ONE  of  the  German  photographic  papers  gives 
the  following  as'  a  good  method  of  stripping 
the  flim  from  the  glass  plate,  but  it  is  necessary  lo 
be  cautious  with  the  bjdrofluorio  add — which 
should  preferably  be  kept  in  a  very  weak  solution. 
In  commendiia,  the  iiwative  must  be  freed  from 
the  varnish,  irhicb  is  done  best  with  methylated 
alcohol.  The  negative  is  then  placed  on  a  levelling 
stand,  and  coated  over  its  whole  surface  with  a 
rather  thick  film  of  2  per  cent,  plain  collodion  ; 
after  setting,  the  plate  is  thoroughly  rinsed  with 
water,  nntU  all  gretuiness  of  the  tilm  disappears. 
The  plate  is  then  placed  in  a  solution  of  ten  drops 


of  aloohol.  As  soon  as  ths  film  begins  (c) 
tiib  edges,  the  plate  is  removed  from  the 
rinsed  caiefuUy,  but  thoroughly.  After 
the  plate  with  the  fiim  side  np  is  placed 
support  (a  few  sheets  of  moistened  blotlia 
covered  with  a  moistened  smooth  piece  of  g 
paper,  and  the  latter  slightly  p  '  ' 


e  hall  of  the  thumb  o 


The  paper  is  noit  very  carefully  std 
together  with  the  film  ;  if  this  is  done  ski 
film  will  adhere  well  to  the  paper;  thelatl 
bave  been  (mt  a  little  lorgerthan  the  film, 
to  remove  tbe  paper  from  the  fltm,  and  it 
time  to  give  to  the  latter  a  suitable  supjn 
polished  glass  plate,  a  little  larger  than  thi 
picture,  is  rubbed  with  talc  powder,  tin 
evenly  with  collodion,  rinsed  with  water,  a 
aside  for  about  five  minutes  to  drain. 
'  ;  plate  ij      "  


-r  watetV 


outni 


the  plate  is  ucit  removed,  aod  is  Ol 
sque^ieed  and  tbe  paper  stripped  ofl  i 
moist.  After  drying,  a  sharp  knife 
through  tlie  edges,  and  the  fllm,  «hicbbi 
strong  and  flexible,  will  easily  leave  the  | 
may  theu  at  once  Ih  used  for  printiog. 


BRADLEY  S  CTmVEfiUL 

THE  curve-nile  shown  in  the  iUaitistioi 
is  the  invention  of  Mr.  E.  T.  Bradley 
and  Bradley.  Swanton,  Vermont,  L"  S.A. 
sisls  of  a  thin  flciible  steel  band,  divid 
scale  of  inches,  to  which  studs  ore  alt 
riveting  tbem  to  the  band.  Each  ottbeil 
hole  near  its  upper  end,  through  which  an 
loOBalj.  It  also  bas  a  set-Borew  on  its  t 
with  a  knurled  head,  and  the  end  of  the  K 


wirTEra! 


1  the  wire.  When  the  scrowa  are  looss 
lu  slide  easily  in  the  holes,  aad  the  stec 
""  entirely  ileiiblo.  and  can  be  bent  to 
When  the  tcrewt  are  tight 
stiffens  the  hand  so  thai  it 
rigid  and  holds  it  in  auy  desired  position,  t 
then  he  used  as  a  ruler.  Its  qbcs  will  be  o 
any  experienced  draughtsmoa  nho  has  be 
pefled  to  whittle  out  templates  for  draffin 
whichcQulduotbedrawnwithanyotthessI 
"  hard  rub'ior  curves  "  which  are  sold  byin 
maker?.  The  flexible  curve  makes  it  s 
instrument  for  architects,  deaiguera,  drau 
and  pattern  maters,  especially  those  ea 
marine  work,  or  iu  drawing  or  measnrini 
in-B.'^ulnr  curves  of  any  kind.     One  of  its 


1  determine  the  propel  shape  foe  a  cac-i 
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\  Inz  Bimilsr  to  a  lu^a  ariDchniT  wu 
I,  and  nTersI  diffsrant  persona'  forou 
ted  in  il  in  gmd.  A  putebunri]  template 
It  to  Ht  tbe  toini  thun  left  in  the  sand, 
ment  bereiu  deacribed  could  have  been 
]  the  irapreBsion  left  in  the  ennd,  and 
beet)  quioklT  nod  eaiil;  traaBr^ned  or 
an  paper.  Yar  caniage  oiakera  or  car- 
',  in  fact,  designers  geuetolly,  it  will  be 


migaeBia,    1 


:iFICIAL  MEERSCHAUM. 

Ilotring  ii  given  in  the  Znti'hi-ifl  fm 
iraiidti!  Chrmir  as  a,  new  procaes  for  pre- 
iHcial  meertobenm.  The  (olloirios  pro- 
re  prepared  by  meiuii  "'  ~  -"'"'■—  -' 
■u:    (I)    of    silicste    i 

ig  it  throngh  a  *iHti(_ ^ 

(2)  of  Bilii^ate  of  alninina,  by  precini' 
ugh  a  eolution  of  alnm ;  (3]  of  eiliosto  oi 
'edpitating  through  a  solution  of  chloridi 
.  Allthew  BolntioDi  are  dilated,  I  pari 
Lg  used  for  ID  parta  of  water.  In  ordei 
ate  the  aalutions,  the  operation  U  per. 
■ifl'.  eirvpt  in  the  ca»  ol  the  lUica^  of 

ul  50\  (4)  A  solution  of  (uaed  chloride 
(1  put  to  IE  parts  of  water)  is  rrecipi- 
between  15'  and  liP  by  a  solution  of 
I  aoda  (1  to  \S).  The  preoipitale  of 
!  lima  is  Srat  driM  and  tbeu  freed  of  the 
:  of  tbe  water  that  it  may  contain  by 
git  and  eiposing  it  upon  fanrdlei  in  a 
luUy,  it  is  totally  dahydrnted  bv  heating 
clean  iron  kettle.  The  sulphate  of  lime 
red  ia  iu  tbe  fomi  of  a  very  Que  and  very 
ler.  It  ia  carefully  preserved  in  boxea 
pt  in  a  perfectly  dry  place. 
..  of  water  ut  W  are  put  !91b.  of  prnci- 
0  2U  auocosaive  and  nearly  equal  portions, 
g  should  be  done  with  muuh  u;ire  and 
stirring.  There  are  afterwards  added  to 
e  tbe  following  aubttances,  weijjhed  in 
jjib.  of  predpiule  (1)  :  Jj^.lb.  of  preoi- 
:    oUb.   of   preoipitftte    {:i).    All_  theae 


ntbsl 


a  thin  i 


.i(^i«. 


y  ^introduced    into  a   TosHel  throogh 

u  novo,  and  thence  into  wooden  biiea 

»n  Urge  alab^  of  pbuter  covered  with 

'li  minutes  the  mass  may  be  detached 
dea  of  the  frame  by  moana  of  a  Want 
iraaa,  and  the  frame  may  be  remoTed. 
9  left  upon  the  slabs  of  pfaatur  until  it  ia 
dry  to  be  sawed  into  small  blocts  of 
mensians,  according  to  requirements. 
clu  are  more  t*iorougbly  dried  upon 
" a  worked  witb  a 


Then  they 


of  objects  made  of  geouiae  msFrschaum 
«  remarked  that,  on  iutrjiluciiig  the  ho 
[o  the  frame,  care  ahould  be  taken  no 
«  ait  bubblea  at  the  snioe  tima.  Vary 
tioas  of  preripitatoa  (1).  l;i),  and  (3)  ma 
The  larger  the  proportion,  tlia  horde 
r  will  be  the  final  mass. 


TOOL  FOE  THENISO  TAPEE 
m  ISSEODLAS  EOEBS. 

Liatratiou   ahcwa  a  topee    and   irirguli 

■' "- ■■ bt  outbvtf 

f  Springfield. 


Thiat 
It,  "lit 


y  other 


It  is 


irainc  ol  taper  pina  and  bolta  of  all 
I  irregular  shapes,  like  bandies,  £c. 
leaigDed  for  turning  the  taper  bolt«  uaed 
Eve  shops,  where  it  baa  met  with  great 
■  fitted  for  taper  and  irreguliir  tucuiiig 
,  and  ia  laade  in  all  aizea,  adapted  bi  Ihi 
hian  and  turret  lathes  made  by  tli» 
Tha  sliding  template  ahowa  in  front  is  a 
li6et\,  witii  its  under  ude  ot  the  exact 


taper  reqoired.  The  point  of  tha  screw  Iwneatb 
hears  on  a  shoe,  which  m  turn  bears  en  the  1flmplat«. 
This  screw  paseea  through  on  arm  ot  tha  rooking 
tool  carrier.  The  pin  at  tbe  bead  end  of  tbe  sliding 
template  is  to  be  held  by  a  projection  on  the 
carnage.    The  carriage  ii  readily  set  in  tbe  proper 

riitioB,  so  that,  when  the  power-feed  of  tha  turret 
thrown  in,  for  either  direction,  the  tool  advances 
otrecedoa.  while  the  template  remains  stationary. 
The  point  of  the  cutting  tool  ia  thus  swung  out  or  in, 
and  the  exact  taper  or  farm  ol  tbe  template  given 
to  the  piece  turned.  A  taper  can  be  cut  in  either 
direction  up  to  the  full  milling  length  ot  the 
machine,  and  it  will  cut  from  or  up  to  a  shoulder. 
This  ia  vrholly  unlike  the  ocdiuarv  taper  attach- 
ment of  an  ecgina  lathe.  On  a  lathe  the  taper 
which  is  cutis  double  that  to  which  the  taper- bar  ia 

turning.  The  taper  of  the  piece  tarned  wil  ho  the 
eiact  taper  of  the  template,  and  the  template,  being 
a  detachable  part,  can  be  made  as  accurate  ss  the 

of  the  taper  work  done  by  it  compares  very  favour- 
ably with  that  done  on  the  lathe,  while,  otoonrsa, 
the  rata  at  whiota  work  can  be  turned  out  bv  it  ia 
much  faatsi.  Any  nomberof  templates  of  dilTerent 
tapers  or  forms  cm  be  readily  tande,  and  all  that  is 

plate  with  another,  which  can  be  done  in  an  instant. 
After  a  tennilateis  puce  made  no  further  moanre- 
manta  or  adjustments  are  necessaiij  toi  that  taper, 
K1  that  the  advautages  of  thaayitem  will  be  at  once 
apparent  to  anyone  who  has  had  eiperieuce  in  pro- 
ducing taper  work  in  large  quantities. 


SCIENTIFIC  _  SOCIETIES. 

THE    LAKTEEU    SOCIETY. 

AT  a  special  general  meeting  held  at  2Q,  Uanover- 
aquare.  oti  December  8th,  it  was  resolved 
that  the  entrance  fee  should  bo  alwlishcd,  and 
members  joining  now  ara  therefore  only  liable  for 

At  tha  ordinary  meeting  held  the  same  night, 
apaper  was  read  by  Mr.  J.  O.Grenfell,  F.R  M.S., 
on  "  Means  of  Protection  amongst  AuimalB."  Tha 
paper,  which  was  illustrated  by  some  6U  slides,  was 
of  very  considerable  interest,  the  lecturer  describing 
the  diiferent  means  adopted  by  animala  for  their 
protection  in  the  groat  atmggle  for  the  survival  of 
the  fittest,  some  ot  the  methods  employed  being  of 
a  moat  remarkable  desoriplioti,  mote  especially  in 
cases  of  mimicry,  where  the  animals  reproduce  tha 
appearance  of  satural  objects  with  such  marvellaua 
exactitude  as  to  defy  detection. 

The  fallowing  are  the  arrangements  for  the 
mBotings  of  the  Society  up  to  the  end  o(  February:— 
December  '22,  .Mr.  C.  E.  Uladitoae,  on  "Soma 
Archjtectaral  features  ot  Normandy  and  Brittanv." 
January    12,    Mr.    E.U.   Nelson,    F.R.M.S. 


13S3,  yielila  excellent  results:  hat, 
the  case  with  bieaohiiig  by  sulphorons  acid,  the 
fibres  thus  bleached  are  unfit  for  dyeing.  For  the 
prodnctioD  of  hydrosulpbite  about  300  tit.  sodium 

ol  SOO  lit.  capacity,  to  which  acrapa  of  pure  zinc  are 
added  until  tbey  reach  the  surface  ol  tbe  liquid  (the 
volume  of  meta!  most  not  be  more  than  a  quuler 
of  the  total  volume),  when  the  tub  ia  covered  up. 
In  order  to  prevent  atoo  high  temperature,  earthen- 
ware tubes  are  inserted  into  (he  tub,  in  which  cold 
water  drculatea.  After  1  hour  the  liquid  ia  drawn 
otf  into  a  tub,  which  is  always  to  be  kept  foil, 
covered,  and  allowed  to  atand  for  \'i  hours,  when 
an  abundant  amount  of  linc  sodium  sulphite  baa 
crystallised  out.     Tbe  remaining  liquid  portion  is 

with  tbe  air  is  apt  to  be  converted  into  sodium 
biiulphita  with  rising  temperature,  the  tubs  for  the 
prtiduction  of  hydroaulphite,  as  weU  as  for  bleach- 
mg  with  it,  must  alvays  be  kept  as  full  a£  posaible 

For  bleaching,  the  material  ia  first  well  cleaned^ 
i.e.,  treated  with  sodium  carbonate  and  than  with 
soap,  and  entered  into  a  1,000  lit.  tnb  containing  a 

volume  ot  water,  taking  care  that  tbe  tub  is  nearly 
filled.    After  standing  covered  for  kx  hoars  the 


with  the  air,  rapidly  boated  up  to  70 — 80',  and 
largely  altered.  Somotimes  goods  thus  bleached 
after  finishing,  show  alaina  which  are  attributable 
to  remnants  of  nine  sodium  snlpliite.  They  are 
removed  by  pasnng  the  pieces  through  a  cold,  very 
weak  bath  of  hydrochloric  acid,  and  washing  in 
abnndant  water. 

With  one  single  bleaching  tab  3.000  pieces  of 
woollen  goods  at  tOOm,  eacb^i.e.,  about  3G,000  kil. 
wool,  can  be  bleached  per  year.  About  100  kil. 
lino  serves  for  several  years,  beoamie  the  nndis- 
solved  metal  can  be  rendered  serviceable  for  further 
use  by  washing  it  with  abnndant  water  which  is 
feebly  acidulated  with  hydrochloric  acid.  The  price 
of  hinHjilute  i»  ti'boa't  2Btz.  (S  Jol.)  per  100  kU. 


When  the  bath  falls  below  its  original  level,  it  ia 
filled  up  with  dilate  bydrosulpbite,  whereby  tha 
strength  of  the  bleachmg  bath  is  preserved  for 
almost  an  unlimited  period!  In  a  tub  of  1,000  litrea 
capacily,  about  130  kil.  wool  can  be  entered  at  a 
time,  the  coat  amoanting  to  abont  1'3gfr.  per  tO  kIL 
fibre.  The  simple  and  cheap  procoss,  which  la  m 
some  taotoriea  worked  liuca  several  years,  ia  orob- 
ably  destined  in  no  distant  time  to  supersede  the 
ordinaJV    bleaubiug    tuetbode.— Q.     DoiofEcatni, 


1.  ,?V. 


■  ■  The  Lantern  and  its  Relatiou  to  Photography 
the  Microacope."     January  26,  Mr.  C.  Harrison,  . 
''The    Civifiiation   ol    Esiypt    and    Assyria,   i 


Condanners    for    Lanlem    Work."     FebraatT    23, 
Exhibition  of  Lantern  Slides  for  members  and  their 


ISETOI    AND    SCIENTIFIC   NOTES. 


Tkekg  has  jiist  been  founded  in  Paris  an  aaaocia- 
tion  with  the  double  object  of  treeing  the  raw 
materials  of  industry  from  import  duties  and 
encouraging  exports. 

Poiaoclnir  by  Stole  Oyatera  —A  remarkable 
case  of  poisoning  bv  etalo  oyntera  occurred  recently 
in  CUeagn,  Dr.  William  M.   IIibl)iird    being  the 

eating  the  oysters,  aud,  according  to  tbe  Cbicogi) 
jMrnal,  Drs.  Frank  Billiogs,  McArthur,  aud 
Frothingbam  were  called  in  to  attend  tbe  caae- 
The  patient  rapidly  grew  worse,  and  it  was  decided 
to  perform  an  operation,  with  the  hope  of  saving 
his  life.  An  inciaion  was  made  in  the  stomach,  and 
it  was  discovered  that  the  nois-m  had  progressed 
too  far  ;  that  the  intestines  had  been  so  uompletely 
eaten  up  that  tbe  patient  bad  only  a  few  hours  m 
which  to  live,  and  the  operation  was  abandoned, 
The  attending  physicians  sUted  that  death  resulted 
from  ptomaines.  Dr.  Lietoo  H.  Montgomery  said 
that  plomimea  waa  an  alknlnid  that  was  generated 
during  the  progress  ot  the  decay  of  animal  matter, 
and  possessed  very  dangerous  properties.  In  other 
words,  it  was  a  putrefaction  of  albuminous  nature, 

bodies,  and  the  eicfuaion  ol  air  favours  its  lormation 
It  prodacea  death  like  morphine. 

Tbe  DeeiieHt  Minfl  tn  LOinoashlre.— One 
thousand  and  torti^  yarda  ia  the  depth  which  minen 
in  tbe  lower  workmgs  of  the  Ash  ton  Moss  Colliery 
deaceud  (o  their  work  every  day.  This  ia  abont 
eight  times  the  distance  from  the  gilt  cross  and 
ball  of  St.  Paul's  down  to  the  pavement  below. 
It  is  the  deepest  mine  in  Lancashire,  and  Mr, 
Garforth  tella  us  that  the  temperature  in  tha 
workings  is  87".     Tet  the  men,  up  to  tbe  present, 

arB  told  ■' 
venience,"  th    ^ 

energy.  Some  ot  the  practical  difficulties  which 
the  witnesses  before  the  Boyal  Commission  antici- 
pated in  working  at  ao  low  a  level  have  fortunately 
not  been  realised.  The  air  is  described  as  dry  in  tha 
roodtvay  aud  at  the  coal  face.    M<>re  important  ia 

believing  that  the  increase  of  tempomtur-  iii 
descsndmg  further  will  be  found  tobeiu  diminish'  i  ■ 
ratio.  Meanwhile,  it  ia  satisfactory  to  learn  thi'; 
no  water  is  met  with  in  working  in  such  deep  miaei, 
except  oocasionally  a  few  drops  ivith  a  saline  taste; 
that  the  quantity  of  gat  given  off  is  not  greater  than 
in  workings  nearer  to  the  surface ;  and  that  tha 
quaUty  of  coal  cut,  at  from  2,000  to  S.OOOft.  below 
tlie  sarfoce,  is  equal  to  and  even  euparior  to  that 
from  shailower  mines.  Mr.  Garforth 'sfiual opinion 
ia  that  co^  iriU  eventually  be  worked  at  as  great  ft 
depth  H  it  Ban  be  proied  to  uisL 


ENGLISH  MEOHANIO  AND  WOELD  OF  80IKN0B:    No.  1343, 


SOENTIFIC    NEWS. 

TEltOTJOlI   the  liojal  Artronomical StK-iety, 
elsmentu  and  ephemeriB  of  Zona's   cumut 
have  been  pnbliahed  m  calcnlated  by  Mr.  J.  li. 


toJe  of  ptrihelion  113*  10'  o2-r ;  longi- 
tude o(  aBcending  node  Bj°  25'  2-7':  incli- 
nstion  26°  3S'  57-4'.  Tho  poiilion  Dec.  '20, 
Ureenvich  midriglit,  will  l>e  R.A.  2tu  Uom.  4)i., 
N.  Doc.  31"  63-6'.  The  ImgbtEem  ia  rapidly 
de<Teaiing,  luid  by  Christmas  day  wlU  be  only 
half  what  it  waa  at  time  of  discovery. 

Jlil.  Terby  and  Van  Lint  contribute  to  the 
Snllelui  of  the  Belgian  Itofal  Academy  of 
Science*  observalions  on  tho  ceUtive  treqaency  of 
meteon  on  Angost  9tli  and  lOth  lost.  An  ob- 
server, whose  "field"  covered  one-fifth  of  the 
horiaon,  saw  from  three  to  Gve  moteore  ia  fifteen 
minutes,  a,  number  wbich  increased  aftei  mid- 
night. The  mjiximiun  was  re&ched  on  Aug.  10, 
when,  between  12.31)  p.m.  and  1.11  a.m.,  tbe 
average  was  a  meteor  every  two  minutes.  Two 
only  of  the  total  number  of  meteors  observed 
had  a  brilliancy  oomparablo  with  that  of  Jupiter. 

The  JoHriial  of  the  Liverpool  Astronomicul 
Society  contains  some  useful  pnpera  vid  notes- 
one  by  Mr.  J.  K.  Uore  being  n  popular  account 
of  the  (Hunt  Suna,  in  which  he  concludes  that 
Siiius  cannot  be  cousiderod  as  one  of  the  giant 

Mr.  G.  J.  Kymons,  F.Il.S.,  mentions  a  recent 
case  o)  what  is  known  as  a  '■  silvpr  thaw,"  re- 
ported to  him.  by  Ur.  U.  Sowerby  Wallis.  The 
phenomenon  is  somewfaat  tare.  Mr.  Wallia 
wrilfls: — A  very  curioiia  inBtonce  ot  silTer^tbnw 
occurred  this  morning,  Dec.  15.  On  leaving 
Highgate  at  R.30  a.m.,  when  the  temperature 
was  i'l",  I  wus  OBtonishod  to  feel  small  drops  of 
rain  strike  my  face  ;  soon  after  it  fell  sufScieiitly 
to  case  my  cvorcoaC  with  a  layer  of  ice ;  in  about 
a  quarter  of  an  hour  tGo  fall  changed  to  one  of 
snow,  and  the  exceptional  phdnomuubn  cissed. 
But  to  have  rain  with  u  temperature  of  22= 
(10°  below  freezing],  shows  a  strange  imomoly  in 
the  variation  ot  temperature  with  allitude. 

The  death  is  imnounceil  at  Liioa  of  Dr. 
Antonio  Itiiimondi,  the  dintinguiahcd  Italiiui 
explorer,  who  wiis  bom  at  Milan  ia  162'i. 
Itauumdi  landed  at  Calloo  in  1830,  and  was  tbe 
first  to  explore  every  part  of  I'eru  thoroughly 
and  ayfitemnlimlly,  devoting  n  lifetime  to  the 
task.  In  I853'U4  ho  ttavorved  the  whole  extent 
of  the  province  of  Tarapaca  ;  from  189o  to  18J7 
he  was  in  the  provinCL's  of  Huanuconnd  Hoama- 
liea ;  and  in  IHoS  be  paid  his  first  visit  to  Cuzco, 
the  ancient  capital  of  the  locus,  penetrating  oUo 
into  the  forests  or  Siinta  Anoa  to  the  eastward. 
Ue  next  visited  the  scenes  of  llumlioldt's  re- 
■earches,  and  navigate'l  tho  Peruvian  tributaries 
of  the  Amaxon.  After  other  explorations,  he 
penetrated  into  the  wild  forests  of  Caravnya, 
diacoveriog  the  true  courses  of  tho  riven 
Ayapata  and  tit.  Garan.  Many  other  geo- 
Dtaphical  discoveries  followed,  and  in  ISO? 
he  made  a  careful  study  of  tho  mineralogy 
and  geology  of  the  deportment  of  Ancachs. 
Tbe  hoal  eiploring  journey  of  Eaimoudi  led 
him  through  the  Amaxenian  provinces  to  tli 
frontier  of  Uracil.  There  is  scarely  anotht 
example  of  so  thorough  au  eiominstion  of  a  vast 
region  such  as  Peru  liy  a  single  individual ; 
ltd  uomplotion  ^vo  the  doceoRed  traveller  a  I 
poailion,  not  only  ua  a  sei'gnipher,  but  . 
naturalist  and  geologiEt.  llis  undertaking  Oi 
pied  20  years  of  ince^imnt  iind  iirduous  work, 
wae  resolved  th»t  l!:iimondi'B  great  work  on  Peru 
shoold  be  publitihud  nt  the  eijicnBe  of  1 
and  b^  a  decree  of  June,  1873,  complete  efiect 
waa  given  to  tliiu  rcaolalion.  llis  denth  will  bo 
much  Limentcd  in  tho  country  of  his  adoption. 
Tke  death  of  a  distinguish  od  engineer  is  i . 
corded  in  the  i>enon  of  Slougel  Itey,  who  died 
n  few  diiya  Hgo  in  I'uris  ut  the  uge  of  S2. 
Mougol  received  his  eJututinn  at  the  rolytechnic, 
and  after  tho  I'V'nch  Jievolution  of  lH3u 
migrated  to  Alexandria,  where  he  superin- 
tended, if  he  did  not  originate,  many  of  the 
faarbonr  improvements.  Tu  him  is  due  the  idea 
ot  ronstrucling  the  d:im  ncruss  tho  Nile,  to 
hdlibita  niivigHlion,  but  the  work  waa  stopped 
through^  the  advi'Ut  of  n  new  Khedive ;  und 
thirty  yl'wii  rifitvw.irds,  when  English  rule  w;ia 
iustitulfd  in  I'^gy]!!,  Mim^el  was  sent  fnr  to  com- 
plete hie  work,  lie  iil.'o  EiipcrinttnJcd  the  con- 
•tractioD  of  tlie  .Smz  CjjiuI. 


Ilerr.A.nton'VVnga,  an  emintntl'Dliahnatiu  alibi, 
died  recently  at  the  rips  age  of  01. 

We  have  olfO  to  record  the  denth  of  Mr. 
.  eorge  Hatcbiiuon,  a  well-known  man  in  his 
circumscribed  world,  for  he  was  foreman  draugbls. 
nun  at  Elswick,  and  had  much  to  do  in  early 
years  with  those  devices  which  made  the  name 


connected  with  Elswick  WoiU  v 


e  tboircc 


Mr.  W.  F,  R.  Woldon,  M.A.,  F.K.8.,  FeDow 
of  St.  John's  College.  Cambridge,  has  been 
appointed  by  the  Council  of  University  College, 
London,  lo  the  Jodroll  Protessorahip  of  Com- 
parative  Anatomy  and  Zoology,  which  woj  held 
for  sixteen  years  by  I'rot.  Ray  Lankeater.  Mr. 
Weldon  at  present  is  a  Lectiu^r  on  Invertebrate 
Morphology  to  the  University  of  Cambridge. 

Mr.  Karl  Pearson,  M.A.,  of  King's  College, 
Cambridge,  has  been  elected  Greahum  Lecturer 
on  Geometry.  He  is  at  present  Professor  of 
!tlechsiiice  and  Applied  Muthematics  in  University 
College,  London.  There  were  twenty  candidatoe. 
The  Rev,  H.  R.  Hawois  gives  an  inloresting 
axiunt  ot  a  phonographic  experiment  with  a 
cylinder  engraved  by  tbe  vibrations  of  the  voice  of 
Robert  Browning.  Dr.FumivallandCol.  Gouraud 
happened  to  meet  at  Mr.  Hsweis'a  house,  when 
it  was  mentioned  that  the  day  was  the  anniversary 
of  Browning's  death,  and  would  be  a  flttiiig 
opportunity  to  try  the  cylinder  l>earin^  tbemaru 
'la  vtuco.  Accordingly  a  few  "  wires  "  were 
off,  and  later  on  a  party  met  in  Edison 
Uou»e,  when.  Kliss  Ferguseon  working  the 
instrument  in  the  presence  of  Mr.  anil  Mrs. 
tIaweiB,  Col.  Gouraud.  Mr.  K.  Lehmann,  Mr. 
T.  SfiUgmui,  and  the  Rev.  Juhn  Penfold,  there 
were  Etui  heard  tbe  weirds  of  CoL  Gouraud 
addressed  to  Ur.  Edisun.  telling  him  that 
Browning's  voice  would  follow,  'itterwards  the 
cheery  voico  of  the  poet  with,  "Ready.''  and 
then,  "I  sprang  to  the  saddle,  nnd  Joriu,  and 
he."  When  delivered  to  the  cylinder  Browning 
broke  down,  and, somo^  one  prompted  him  after 
had  delivered  a  few  of  the  lines,  which  wiis 
faithfully  reproduced ,  indudiug  Browning's 
apology  for  not  remembering  his  own  lines. 
When  tho  original  was  taken  at  Mr.  Lehmann' » 
house  in  1SB9,  Browning  was  asked  to  authenti 
cate  his  words,  which  he  did  by  shouting  into 
the  phonograph  Robert  Browning.  Those  words 
out  distinctly  and  loudly  at  the  recent 
followed  by  the  applauding  voices  and  loud 
clapping  of  hands  which  had  been  faithfully 
recorded  by  the  cyliader.  It  remains  li  say 
that  ihoee  who  undettlaud  the  principles  and 
construction  of  the  phonograph  have  no  doubt  ot 
ita  abilitiea  ;  but  here  we  have  them  vouched  for 
by  aovend  witnesses  who  were  present  when 
Browning  spoke  into  the  instrument,  and  who 
aie  well  acquainted  with  the  tones  of  hia  voice. 

Tho  Koch  discovery  still  occupies  the  attention 
of  the  diiily  papers,  and  all  Horts  of  statements 
are  made.  It  ia  now  said  that  Dr.  Brown- 
Sequard'a  liquid  produces  the  same  effect  in  cases 
of  tuberculosia  hs  Dr.  Kooh's  lymph;  and  at 
least  one  well-known  medicnl  man  binta  that  tho 
lymph  is  really  a  preparation  from  the  diseased 
tissues  or  secretions  of  tuberculous  patients.  A 
French  paper  publishes,  on  tbe  authority  of 
on  anonymous  laraJif,  a  recipe  for  tbe  preponi- 
tion  of  Koch's  myeterious  liiiuid.  The  liquid  is 
a  solution  in  glycurine  of  a  ptomaine  secreted  bj 
the  bacillus  of  tuborciilosis  in  bouillon  culture 
The  bouillon  ia  first  sterilised,  and  then  preuipi 
tated  Vy  cyanide  of  gold,  tho  result  being  the 
formation  ot  a  double  salt  of  gold  and  thi 
insoluble  alkaloid.  This  double  s.ilt,  collectodor 
a  filter,  in  decomposed  by  baryta  or  somo  other 
otkali.  The  alkaloid  (jitomaine)  is  then  dissolved 
in  glycerine,  the  resulting  eolution  constituting 
the  famous  liquid  of  Dr.  Koi'h. 

Tn  Italy  the  Minister  of  tho  Interior  has  for- 
bidden the  nee  of  ICoch'a  lymph,  except  in 
boapitols. 

The  council  of  the  Royal  Geoginphical  Society 
have  agreed  to  contribute  £200  to  Mr.  Theodoro 
Bent  for  the  purpose  iil  exploring  the  remarkable 
ruins  in  Mashoaaland,  abont  which  ao  much  has 
recently  been  heard  in  connection  with  the 
British  South  Afri.jan  rl,.no.T  Expedition.  These 
ruins  liHvo  been  known  ninin  the  liJth  tontury, 
and  lieun  described  by  Kritl  Miuich  und  others, 
but  no  EyBt«mntir  I'xumin^iliim  and  excavations 
have  ever  been  lairried  out. 


From  an  official  report  of  the  L'.S.  «u 

1    leum    that   since     1T42    tho    total 

cession    of    Niagara   Falls    (Horso-shi 

en  104ft.  tiin.,  but  at  one  point  it  amc 

OS  much  as  270ft.     The  mean  reoesmon 

American  part  is  only  SOft.  Gin.     Full  di 

the  report  will  reach  this  country  in  di 

and  wUl  attract  much  attention  in  cattain 

'  many  important  arguments  hare  bee 

data 'derived,  or  supposed  to  have  been  ( 

from  Niagara. 

The  telephone  patents,   ao  for  m  rel 

_  ell's  receiver,  have    expired,   and   thi 

maslor-Geoeiol,  replying  to  a  question, 

hoped  soon  to    announce  the   decision 

Government  with  regard  to  licenses  for  le 

exchangee.      He  reminded  the  House,  b 

that  the  more  imporlaat  patents  do  not 

ilil  July  next,  and  it  is  probable  no 

Dve  will  be  made  until  that  time. 

It  is  stated  that  Mr.  Edison  has  take; 

patent  fcr  a  fire-proof  insulating  cover 

wires.    The  basis  ia  aaid  to  be  balata  o) 

percha  dissolved  in  chlototorm  and  anbi 

the  action  of  a  stream  of  chlorine,  which 

the  compound  fire-proof,  and  pliable  alsc 

chlorinstiou  ia  stopped  at  the  proper  stage 

The  Rogers  Tj;pBg™ph  is  one  of  the  ne 

founding  composing  machines  in  which  11 

''  ur  touches  keys  and  .lo  releiisea  a  qui 

ices  which  ate  uBsembled  in   lines. 

out,  and  then  the  type-metal  is  injected  i 
form  a  Lioe  of  the  proper  height,  which  is 
up  to  thickness  and  passed  on  to  a  galley 
line  in  a  column.  l.ireat  spficd  ie  claim 
naturally  much  ci.cnomv.  The  compoc 
lead  the  machines,  but  will  not  eelL 


ITew  Stylo  of  Flywheel.— A  nortd  Bj 
of  large  dimensions,  differing  materially  i 
■trucdon  from  those  ordinarily  in  use,  lur 
designed  by  Hbsits.  Maoneflmann.  to  goaidl 
"iB  terrible  danger  of  bunting,  to  which  « 
ist-iron  flywheels  are  subject  whtn  woilw 
igh  ipsed.  This  wheel,  which  is  in  opml 
the  Mannesmsnn  Tube  l.'ompany'9  worfcia 
process  for  making  se 


I  of  a  coit-ti 


0  wbroh 


formed,  •— r    -i    ,■ 

id,  under  a  tention  ot  about  .Wlb.,  timiu 

the  whole  securely  logotlior.     There  can  be  no 

parison  betneeri  tha  resistance  of  a  wheri  » 

■ — cted  to  the  oanlrifunal  force  and  that  otti 

force  by  a  cast-iron  one.     Tbi«  flvwM 

,  diamoter  and  weighing   70  tons,  revth 

«  per  minute  ;   therefore  the  peripherr  i 

lel    has  a   spaiid  of  2'S-i  miles  per  miis 

nearly  thrao  times  tho  speed  of  the  iljing  E 

man.     11         '  '' "         '       '-'■   ' '■ 

tube  mil 
ateel  wheels. 

Troatment  of  TngTOwlng-  Toe-naU.-! 
Aaclepiad,  Dr.  D.  W.  Rii-hardson  givestlut 
ing  method  of  treating  ingrowing  loe-osil, 
be  says  '■  answers  perfectly."'  Half  an  horir 
the  operation  is  to  ba  performed  the  pit 
directed  to  immerse  the  foot  in  a  bsth  dI 
water,  and  gradually  add  hot  water  until  the 
oF  the  water  is  boated  up  to  what  can  jut  b< 
fortably  borne.  Th<!Q  into  the  water  ooed 
of  common  washing  Bi'da  ia  added  to  esdi  J 
the  water  in  the  bath,  and  the  toot  renuini 
alkaline  fluid  for  Ihe  half  hour.  At  tie  enJ  < 
time,  the  nail  will  be  fonud  quite  soit  sad  & 
The  foot  it  cow  to  be  well  dried  with  a  ten 
with  a  strong  Hbort-bladed  scalpel  tb 
is  to  be  neaUy  scraped,  over  the  crol 
it,  nntil  it  is  a^  thin  as  thin  paper.  Sat, 
tiie  handle  of  the  scalpel,  or  with  sflitiU] 
the  part  of  tho  nail  lo  be  removed  is  motly 
as  far  ns  possible  from  its  holding!  ;  tb<  OS 
the  matrix  is  paiuted  with  carbolic  colloid; 
breaths  of  ether  spray  are  ^.layed  over  the  s 
blade  ot  a  fhie  but  utrong  pair  of  acisson  ii| 
under  the  nsil  iu  the  usual  way ;  the  diriwa 
to  tho  motrii  is  efl'eated,  and  Ihe  oSendiog 
ture  is  genUy  evolved  and  ea«d  out  ot  its 
Every  stage  of  the  operation  is  ontireljpsi 
there  ia  no  aufforing  from  reaction,  oni!  i  f 
of  ootton-WDol  treated  with  styptic  oilloidi>i 
application  of  dreBsin(^  that  is  needed.  Ifv 
colloid  be  not  at  bond,  a  drop  ot  lulnticni  0 
bolie  acid  will  answer;  and  if  styptic  o>I]i 
wanting,  Friar's  llslaajn — compoiuid  lio'l' 
benxoiu— oontaJniug  10  grains  of  tannin  W  tt 
ounce,  will  serve  the  purpose  for  dnBB 
wound.  In  tlie  cnurse  of  the  past  twealv' 
have  performed  the  operation  tor  repwril 
j^wiugnail.  in  the  mauuer  here  descri bed. u 
nnd  in  each  cu-e  with  perfect  immunity  froi 
and  with  complete  succssg. 


19.  1890. 
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TERS  TO  THE  EDITOR. 


(MM  iteuU  te  oJdmW  la  Om  Edi 


ifaaTi  enrrciw  vilte  trlut  ha  lDHnn,uAaa 
b>  kaon,  bnt  no  udh  )  ud  that  not  la  thto 
"  "11  other  »nbi«eU:  FornuhKnfnon  mu 
I  putioulM  knovlRlg*  (111  aipedesn  at  tha 
•ooh  ft  poBa  or  nuh  >  toaataiD,  that  u  tQ 
n.knon  no  man  Clua  nhit  nerrbodr  da«, 
intter  with  O™  litOfl  plttanw  ofhia; 


IH  BO-CALLBQ     "  COMET." 

]— LvthB"E.M."  tor  Dso.  3th  and  tho 
number,  attcation  ig  directed  to  the 
I  s  "comet"  said  to  h&Te  been  seea  &t 
own  on  the  27th  of  October  lut,  and  of 
fiirthar  ttocouots  ha»o  appeared.  Permit 
tore,  to  reproduce  the  Bubjoined  details  of 
'atioD  of  this  abject  u  thuj  aptwared  io 
I,  with  ^^  view  to  [ha  djicusuon  of  the 
'  jour  acientific  readers 
opiaion,  the  reported  facte  do  not  har- 
Ih  tlioaa  resulting  from  the  moTemontof 
my  coemical  body  io  apaee,  but  rather 
-'-•-■-g  to  al.iKi'jii<n<:  phenomeua. 


I  relating  tc 

wo  BUppoa 
stiii)  of  trt_ 
loud  which 

some  30  miles  Inng,  origujiliog  in  the 
tes  of  the  anas  and  carried  bj  a  S.W, 
ross  tho  country  from  a  point  waat  of  the 
1  a  point  Kjuth-easl ;  the  variation  in  the 
Io  in  its  progreas,  its  inclination  to  the 
ritb  the  useistanaa  of  the  lull  moon  Io 
sceptioa,  and  if  thb  theoTF  be  worked 
inj?  to  the  giran  data,  I  think  it  wiU  bo 
t  m  with  the  recorded  phenumaua  here 


ratiirr,   Nov. 


"Mr.    Eddie  r 


o  flint  indiei 


a  reporl 

!2  on  the  night  of  Oct.  27.  "  When  hut 
ilod  in  tho   Boath-oaatern  heaTcna.      It 

im  horiion  at  an  altitude  of  about  M"  to 
waring  in  tlio  aoulh-Bast,  performing 
t  very  brief  period  a  joumoT  of  at  least 

CM.  «tii«  longest,  90'  in  ■   ■     ■  

e^ree  in  widtl 
ry  taiut,  and  alightiy  api 
EtroDiity.  There  wece  ^lo  flint 
lIbtsI  diviaiou.  The  preceding  portion 
ed  in  comalnrr  furm  ;  but  no  nuclei 
ducerued.  When  Bnt,  seen  it  wi 
an  angle  of  i-y  towards  the  eouth,  on 
3(riong;  butaa  it  raoued  roulhward 
DOit  pirallal  to  the  horizon,  with  b_ 
about  2(r,   till  it  alretched  along  tha 

allal,  waird-loaldog  riband  of  grey  light 

libly   acroea  the  iky.      It  passed    

^ht    ataars,    notably    a    Centauri 
ns;  hut  it  did  not  appear  to  dim  their 
e  moon  waa  full."         W.  H.  Wood. 
]->,  Birmingtuun,  Dec.  D. 


PATH  07  NBFTTTNB. 

[31S;0.]-I  HiD  hoped  "  H.  S."  would  hiTe 
furnished  your  readers  with  a  chart  of  the  atara  natt 
Ifaptune,  HoweTer.  many  will  look  forward  to  hia 
irombod  charts  for  the  easy  Ending  of  Uranus  and 
I'esta,  Possibly  he  will  also  add  charta  for  Juno, 
Ceres,  and  Pallas  wbeu  near  oppoiition,  for  he  la 
'  '  prijiriBnai.  that  kind  of  work.  Meanwhila, 
lisfldria"  and  hia  co-nbaervers,  aa  they  maj 

ave  aocaaa  to  back   Ducobara   of  "onra,"    I 

indoea  a  chart  of  tho  leading  atars  near  Neptuno  aa 
prepared  by  Mr.  Grover,  of  Koasdon  Observatory, 
which  I  trust  will  awUt  in  Sudiug  and  following 
thia  iuteroatiiig  planat. 

Tho  annexed  akelch  nhow*  the  potition  of  the 
planet  ou  Nov.  21  and  N^ov.  23.  Owing  to  cloudy 
westhar,  it  has  not  baen  aoan  aioco  in  thewritara 
locality;  but  it  will  be  eaay  to  distinguish  it  as 
noaringthe  preceding  group  of  stara.  Itn  eteadv 
lifiht,  and  alow,  Uiough  vary  apparent  motion,  will 
aid  in  idantilicalion.  W,  B.  Wangh. 

STUDBNTa'     MIOBOSCOPES- 
SnBSIA.9BS. 

[31S30.] — The  engraver  having  redncad  my  draw- 
ing, on  p.  33d,  to  one  halt  of  the  original  size,  it 
haa  become  a  quarter  loale  iuatead  of  a  halt,  aa 
Btateil  in  the  deeoripti  —  -'  "     '  — ■"-■  ' 


in  that  the  " 


nuttl 


y  counter- 


L  SPLENDID  HETEOB. 

-Ir  was  my  good  fortunoon  tha  evening 
a8t,tho  nth  iuat,  at  abi)ut  twenty -flva 
I  ton,  while  pasaiui^  through  a  auhurb 
limits  of  the  Louduu  fog,  to  witness  the 
lifieent    meteor    I     hnve    ever    bahald 

many  years  of  atar-gaiing.  Like  tho 
ribod  in  your  isauo  of  the  21at  nit.,  it 
I  thu  northoro  portion  o(  the  heaveue, 
itBo  was  diagonal  rather  than  perpen- 

emitted  a  daizling  radiance  that  rocallod 
uniog  of  K  Beugal  tijiht,  while  it  rather 
Una  lightning   in   the   tone  of  colour. 

ntt«tiy'impoaiiblo  t 


during 


I   brief 


„   .. ■   of  t 

om     oater     apace, 

igb     our    terrestrial  ^ __ 

ion  «o  striking  and  unusual  cannot 
Fa  attracted  tno  atteutun  of  many 
.  trust  other  readers  of  the  "  E.U." 
Ii  additional  detaila.  It  would  be 
interesting  to  laaru  over  how  wide 
as  visible,  as  alT.irding  d^ta  for  deter- 
sight  above  tbo  earth,  and  I  should  be 


Jin.  rod.    whose   weight  partly  com 
balances  the  body,  Us.    Though  I  ahow  it 
binocular,  I    think,   for  such  an  inatrument,  tho 
Locular  form  is  in  soma  reapecta  better,  and  far 
leaa  top-heavy— a  very  common  fault  with  studei 
~icroBcopos,   and  with   some   which   do  not  co 
ider  that  deiignatiun. 

Aa  lagarda  substags- fittings  and  James  Moi 
ttor,  on  p.  314,  it  appears  to  me  a  question  of  tha 
use  to  be  made  of  the  microscope— whether  it  is  f 
■intple  inTMtigationa  tliat  do  not  ncod  very  hi( 
powers  (or  axoesuTely  delicate  adjoitmenta  of  tl 
illuminating  apparatus],  or  whether  the  utmc 
resourcea  of   the  optician'a  akitl  aro  to  be  made 

For  ths  ordinary  work  of  a  atudent,  I  ahould 
aay  a  carefully  fitted  tube  beneath  the  atago  to 
reooivo  a  aimplo  aohromatio  condansar,  a  para- 
boloid, and  the  poltriser  of  the  polariscopa,  &a,, 
fulfils  all  needful  raquirements,  while  the  removal 
of  tho  tube,  of  course,  allows  of  eitremely  obliqut 
illumination  of  the  mirror.  On  the  other  hand,  if 
the  work  to  be  done  ia  of  a  special  character, 
aaems  to  me  that  a  "  3  tudent's''  microseopo  is  aciroelj 
the  kind  of  instrument  to  be  employed,  nor  do  X 
think  that  it  ia  well  to  conapUcate  the  one  (by 
"centring-Bobstagoa,'  and  ao  forth),  in  order  to 
make  it  an  imperlect  and  uuaatisfactcoy  substltuta 
tor  the  other. 

The  mode  of  attaching  tho  tube-fitting  beneath 
the  stage  of  couria  admits  of  groat  variety.  Tha 
form  Dsed  by  Watson  ia  that  fint  employed  (t 
think)  by  Nachet,  and  fully  described  and  illus- 
■-itedbyCarpe-*-   '-••' l..  .„_•„..  ..._. 


notwithata 

strou 

If  it,   Nochet  eoon  diaoou 

riii™l 

the  pattern. 

If 

bat  turned 

rith  a  sniral   s 

o  keep  itprt 
better.     The 

irmly  up  to  tho  stage,  it  n 

Thus,  when  i 

bar't£owboli'c< 

.rossmgth 

turned  altog 

ther 

James  More' a  remark  as  to  "  centring- aubitagea  " 
is  certainly  not  applicable  to  all  contmantal  typea, 
as   I   have  a  Oennaii  ioltnunent  with  MiUifDg 


Bcrewa  to  the  subitai 

being  carried  by  a  dt   .  .  ...._. 

tha  arranganieat  for  rotating  the  whole  Dpp«F 
part  in  tho  optical  aiis—aa  in  Zeiss'  patlaru,  though 

Someyeara  agoBrowning  carried  the  body  in  an 
ontrr  tube  in  which  it  could  be  rotated  so  aa  to  give 
a  moaua  of  cautriug.  but  I  do  not  know  if  the 
pattern  ia  now  made.  It  is.  1  tear,  doubtful 
whether  ■'  Microacnpist'a  "  suggestion  to  praparo  a 
kindof  joiut  speoiUoation  of  tlie  requirements  in  a 
student's  micros»)pe  wouldhave  any  practical  result 
nowadays,  though  a  somewbrtt  aiimiar  prooadnre 
raaultsd  in  the  production  of  the  ao-Mllod  '•  Society 
microaoope  some  3U  or  10  years  ago. 
That,  however,  «tia  wlion  "  atudeot'a  "  micioaoopes 
ware  atill  almost  uuveltiea,  and  decidedly  eipenaiva 
articles.  A.  S.  Luklu. 

JAPA2fBBB   FAPBB   FBOQ. 

31881.]— I  BEQ  to  inform  J.  G.  Bartal  (letter 
31861}  that  I  tnade  the  above  accordiogto  directions 
given,  but  because  ha  and  his  mother  have  failed, 
do  not  think  he  ia  justified  iu  saying  they  are 
itupendoua  daftera.'^  1  am  in  the  habit  of  teach- 
ing paper-folding  to  a  ratnarkably  backward  set  of 
children,  and  for  their  benelil  Simplify  all  forms  as 
much  aa  possible,  and  yet  it  took  ma  Uirao  houta  of 

before  I  could  make  the  Japanese  paper  frog  cor- 
sectly.  I  shall  be  glad  to  aeud  your  cgrrospoudait, 
J.  U.  Barlal,  apeoimena  of  every  stage  if  he  wishe« 
to  make  this  aggravating  re  ^itile. 

Bebeccn  Oandertoy'. 
2^1,  John-atraot,  Hull,  Yorka. 

[S1832.] — Haviko  Bucoeeded  one  ovaniDg  in 
making  these  from  the  E^OLISU  M£.:Hmia  dasorip' 
tioD  solely,  the  latter  must  ba  correct.  I  do  not 
know  where  Mr.  Bartel  [letter  3I8|>1).  breaka  down, 
so  that  I  can  offer  no  otber  suggeitiuu  than  that  be 
ahould  adhere  strictly  to  the  eiplanation  given 
(Doc.  13,  Ittaaj.    To  repeat  in  full  tho  whole  pro- 

exphdt  than  ths  "  £.  M."  G.  X.  8. 

DBT    BATTBBIE3. 

I.]~Let  ma  tell  Mr.  Ball  (letter31S7i]  that 
the  "  Smea  "  cell,  aa  used  for  plating,  is  constant  ia 
so  far  as,  on  closing  the  circuit,  tho  E.U.F.  and 

for"^  very^^nsiJerlble  time.''%he  '"  dL^S  "  haa 
not  the  aiceedingly  low  rosiatanco  of  the  "Smeo"  ; 
but  its  ourront  and  E.M.F.  are  practically  abso- 
lutely constant.  The  "dry"  cell  has  the  bod 
qualities  of  these  two  types  in  addition  to  its  own, 
and  none  ol  their  advantages.  This  is  the  onl^ 
comparison  that  can  be  made.  Mr,  Ball  wilt  nevar 
lucceed  in  couviuciug  a  sane  parson  that  of  two 
ibaolutely  idaulical  celhi,  the  one  with  abaocbing 
ir  setting  material,  iu  addition  to  the  eicilinK 
luid,  will  have  tho  lower  rasistanoe.  O  abaorbod 
n  or  oollootad  on  tbo  negative  element  prevenla 
polarisation  to  a  very  great  aileut. 

'  have  neither  the  time  not  the  inolination  to 
ue  on  side  issues,  or  to  discuaa  Hi,  Dull'a  spaoD' 
9na  ;  indeed.  Iconteeito  being  prejudiced  against 
latter,  aiuca  the  incidental  remark  that  storage 
s  depended  on  layers  of  gna  fur  their  aotiva 
condition,  and  against  tho  former  aiuoe  I  obserre 
''  -  -  carefully  Mr.  Ball  evades  the  main  queatioQ, 


■oof 


mantof  ".,  „ _  ..  . 

aiore  value  tiian  speculationa,  and  1  would  thereton 
lUggest,  for  the  third  time,  that  Mr.  B^  ahonli 
atato  tha  toots  about  hi«  eeU  of  3)  volts.    Ha  wOl 
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win  ondjing  f&me,  u  no  elemeat  with  line  for  tbe 
poadtiTe  element  has  ever  been  tDond  f/eally  foaad) 
tohBTeuiE.U.F.  of  Si  volts  tor  eiea  K>  ihort  a 
time  u  "  a  week  or  to.''  I  lutve  no  oitb  to  wreat 
from  Ur.  Bill  tbe  lecret  of  his  absoibent  or  Belting 
niBteriil;  hut  tbs  com  position —not  necessarily  in 
UinatQ  detiul— of  tho  fluid  anil  polea  should  be 
BUted.  I  hope  that,  though  Mr.  Ball  hai  not 
thought  of  re(jeatiug  hia  eiperinteat  during  the 
three  oc  four  weeliB  Ihat  hitve  elapsed  aiace  it  vaa 
fint  called  in  queatiou,  he  will  do  »  now,  and  in 
future  acquire  tbe  iHud&bte  habit  of  performiug 
' *i  irjure,  and  not  a/lcr,  deacribina  them. 


I^THB  Of  A.TTBB3. 

[318M.J— I  AM  deli(;hted  to  see  matUrs  connected 
nitfa  ornamental  turning  cropping  up  sgiiin,  after  a 
long  rest,  and  I  hope  such  eiperienood  writers  as 
Rev.  C.  C.  EUiBjn,  "  F.  A.  M.."  and  othnra  will 
f»ntinuB  to  mite  a  little  on  the  subject  now  and 
then. 

I  wonder  if  any  of  oar  readers  have  tried  cotton 
eord  as  a  subBtilute  for  gut,  for  overhead  work  ?  I 
fall  in  with  a  kiud  which  once  wa«  used  frjr  ladies' 
dtessea,  but  it  is  now  out  of  date,  and  this  1  Sud  far 
■iWay  better  than  gut.  I  secured  two  sizes— ■.■in., 
■(^in.  and  Jin.  diomeler.  I  keep  three  or  four  baud*, 

Sliced  with  thread,  loose  on  the  dram  of  overhead, 
eae  of  various  lengtiu  to  suit  the  dilTareot  cutting 
fimmee,  &o.,  and  Ihoie  not  in  use  I  throw  bsck 
orer  the  frame  which  supports  overhead,  out  of  the 

The  advantagea  of  the  cotton  are  two— vii., 
■moothness  of  motion,  there  beiog  no  hook  and-eje, 
and,  MDOnd.  a  fine  easy  grip,  which  is  caused  by  the 
duticity  of  the  material.  I  have  also  useil  a 
thicker  cording  for  driving  the  Uthe ;  this  I  get  in 
the  ironmongers,  and  it  is  used  for  the  rather 
VDaavoiuy  purine  of  lowering  coffins  into  the  grave. 
"With  this  a,  mca  sSent  drive  it  obtained  without 

I  wonder  if  nmeone  would  take  the  trouble  to 
KivH  any  hints  on  tho  sharpeuing  and  setti 
drills,  ice,  (or  c '-' '-      '"•■-  ■"  — ' 

with     _     ■ 

without 

"be  rather  ... 

__  ■ D  begin  with  ;  material,  say 

Trood  'f    Others  will  appreciate  a  reply  beaidea 


ciwiy  similar  manner  to  1 

lamp-post.     In  cracking  L , „-- 

to  double  upon  itself,  and  is  then  suddenly 
straightened  with  great  violence,  which  must  cause 
—ineiderable  vibration  in  the  thong  itself ,  and  also, 


■k.     Thi 

lOst  dilficult,  eveu 
be  drilled 


ii  a  goniostat.  Hnw  many  holes  may  be  dril 
liout  iharponuig  the  drill,  given  that  the  hi 
rather  leu  than  (in,  deep,  and  the  drill  in  peri 


SPBBCH   OF    I.OWBB    ANIII&I.S. 

[3188-1.]— Mast  people,  I  beHeve 


the  shrill  sound  ni 


rt; 


deaf  to 


lie  by  the  hi 


and  I  have 


le  slight  foundation  for  the  remarks  in  lettOT 
3186B,  page  335;  but  what  then?  Supposing  the 
rail  of  Tibretion  were  reduced,  the  sound  wnuld 
DOt  be  the  same,  any  more  than  the  sound  of  a  ttute 
iithatofa  fife.  Uoreover,  I  question  whether  the 
means  iDggvted  would  have  the  effect  suppoaed. 

It  tlie  phono^ph  cylinder  is  run  at  a  different 
■peedin  "  reading  off"  to  that  in  "recording,"! 
merely  get  ihe  tuue  played  faster  or  alowor.  as  t 
case  may  be.     We  do  not  get  the  ncttiv'  above 
below  the  original  notes,  as  S.  B.  Kincsid  appea 
to  think.      It  was,  however,  noticed  many  years 
ago  by  Ur.  Masters,  of  Kye,  that  il  the  recording 
(and  reading  off)   stylus  wa»  double -pointed,  the 
result  was  to  get  the  octave  above  the  actual  note, 
liere  wotitd  be  no  need  of  microphone  or  tele- 
phone, as  tlie  phonograph  itself  is  sensitive  to  the 
most  delicate  sonnd-wavoa.  even  that  of  breathing. 

I  wonder  who  told  "G.  F."  that  phonograph 
eylindere  were  made  of  the  iiigredianta  he  named. 
fjdiaoEi,  1  have  always  understood,  kept  the  matter 
a  secret.  The  one  I  have  certainly  looks  like  wax 
tinttd  with  some  brown  substance.         A.  S.  Ii. 


ACOtlSTICS. 
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'?■]-. 


asked  tt 


other 


coming  tbe  caiu-o  of  the  snniid  produced  by  tt 

cracking  of  a  whiji.  "Uuhito"  and  H.  Buttot 
replied,  tbe  one  saying  that  it  was  due  to  the  luii 
den  return  and  couaeiiucnt  vibration  nf  two  divided 
columns  of  air  ;  the  mher  that  it  was  due  to  ooni- 
pression  and  rarefattii  in.  These  gentlemen  mual 
pardon  me  if  I  tjajthat  ttifse  replies  are  not  anaweri, 
and  that  I  totally  ili«u^rso  with  their  conclusions. 
The  first  aUegeif  cau^— \-ii.,  the  separati 


it  COlIlEii 


lot  aire 


produced  only  by  an  explaaii.in.  iu  which 
of  highly-eipaiiiled  gas  ia  suilrlsnly  fi)mieri| 
suddenly  cuiideuaud,  suoh  as  occurs  during 
plosion  of  gunpowder,    i>c  coal-g.ia.    Tho  second 

mpluuation  is  nut  adni|uiilo:  it  ia  only  another 

of  saying  that  a  aulid  k>dy  moved  throoirh  th 


0  duet 


.  tnctior 


f,  how 


ever  rapidly  you  ta^J  move  a  whip  through 
it  will  not  produce  tlie  ei]>losivB  noise  referred  to, 
nulcas  a  peculiar  moti'>n  be  imparted,  any  more 
than  will  a  stick  or  a  sword,  or  any  other  body, 
and  tbe  FBBultiug  sound  will  be  a  species  of  whistle 
oaused  by  iinpaci  on  the  moIeculM  (J  ^i '"  ° 


ludden  vibratio 


wbii^   ( 


It  il 


It  i 


THB    AnSOBA    BOBBALIS:     ITS   FHB- 
NOMBNA    BXFt.&ISBD. 

\Mif^l.']— (If  A'imal  A i-.hennnd  Auroral  Cloud'. 
The  phenomena  known  as  Aurora  Borsalia  has 
mn  a  theme  of  admiration  and  mystery  in  all  ages 
id  to  all  nations  ;  the  strangensss  of  its  appearance 
,id  the  magniHcence  of  its  apleurieur,  aurpaaaing 
all  other  sublunar  phenomena,  not  only  have  ex- 
cited the  wonier  of  the  multitude,  but  aroused  the 
Oit  gigantic  intelleclual  powers  to  the  iuveatiia- 
m  of  ita  cause.  We  meet  with  tho  names  of  D«s- 
rtee,  Hallcj,  Dalton,  Arago,  Bravaia,  and  Do  la 
je  among  ita  ardent  investigators  ;  but  the  cause 
id  manner  of  ita  appearanraa  are  btill  myaterious 
philosophers.  Prof.  A.  Vuung,  of  Darmoutb, 
yaoiit:  "  It  ia  true  we  know  but  litUeaatothe 
umei  in  which  the  auroral  beams  are  formed  and 
ide  luminous,  only  that  in  their  origin  they  are 
liat   WD   call   magnetic  and  electric  to  a  great 

Prof.  3.  P.  Thompson  honestly  admils:  "The 
phenomena  of  the  aurora  are  among  the  mysteries 
-*— '-ncBof  which  no  explanation  has  yet  been 
"  So  Wfl  must  understand  thatallthetbeories 
about  the  aurora  ore  nothing  but  conjectures. 

which  the  Aurora  Borealia  are 
moat  commonly  seen  are  those  about  the  latitude  of 
the  north  magnetic  pole— Finland,  LapUnd,  Ice- 
land, Greenland,  &e. 

Our  atmosphere,  in  ita  lower  regions,  ia  a  great 
insulator  of  electridly  ;  bnt  the  raroBed  spaces  of 
the  upper  regions  are  found  to  he  oonductors  of  it, 
and  these  regions  are  said  to  be  the  home  of  the 

ig  to  account  for  tho  auroral  lights  and 

-~  rarefied  air,  philotopheri  gener- 

■  '-  the  action  of  an  electric  cur- 

..  .  beotaRuhmkorff'smachine, 

which,  indeed,  is  the  right  place  to  gat  it,  i(  it  wore 
understood.     Whst  is  cilled  the  vacuum  tube  is  a 

^ each  end  of  it  is  closed  by  a 

brais  cap,  through  each  of  which  a  silver  rod  ia 
introduced  into  the  tube,  the  inside  end  of  each  is 
tarminatsd  by  a  ball,  and  fixed  not  tar  apart.  The 
tube  now  is  placed  in  oonnBction  with  an  air- 
pump,  so  that  the  air  in  it  can  be  rarefied  at 
pleasure.  Now  the  two  bills  muat  be  placed  in 
oommunication  with  the  pnlea  of  the  inductiou  cnil 
ol  the  machine.  Tho  tube  at  first  ia  full  of  common 
air,  and  nothing  uncommon  can  be  aeon ;  but  let 
the  pump  be  worked,  and  aa  the  air  in  it  is  well 
eibaugted,  we  see  reddiah-colourcd  light  playing 
hcut  the  positive  ball.     As  the  tubsis  emptied,  the 

fht  expanda,  and  extends  gradually  down  the  aula 
the  tube,  looking  as  a  cone  of  reddish  purple 
ight  whose  vortex  baiug  at  the  pole  ot  the  tube, 
>e  see  that  the  air,  when  rarefied,  becomea  a  cou- 
Inctoc  of  electiioity. 

The  air  ia  known  to  contain  chiefiy  two  gasea, 
oxygen  and  nitrogen,  not  chemically  combined  ; 
the  nitrogen  is  much  lighter  than  oxygen,  ami  tai 
more  abundant  at  this  exhaustion  :  most  all  of  the 
oxygen  ia  pumped  out,  but  a  good  quantity  ot 
nitrogen  yet  remains,  the  characterl.itic  light  ot 
whirh  is  the  purpliab-red  light  aeeu  in  the  tube. 

Ptof.  Tyndall  save  that,  under  certain  circ 
stances,  the   cone  of  light  ia  ompoaed  of  dial 
luminous  strata,  aeparsted  from  each  other  hv  dark 
intervale  transTersa  to  tbo  direction  ot  Ihe  dis,-harge. 
What  these  special  circumitanoea  are,  Prnf,  Tfiidall 
doesn't    tell  us ;  but  we  have  n  clue    from   Prof. 
Ouillemin  in  hia  "  Foroos  of  Nature,"  pige  CIO. 
"If 'the    air  in  the  electric  egg  is  ranfied  to  a 
pressure  of  two  or  three  millimetres,   and  il  the 
intcriorballsarepluce'l  io  comiaunicLti'in  i  '' 
polo'ot  thellabmkotff  coil,  a  magnifiiant  h 
nlieaf  ia  seen  of  a  beautiful  red,  starting  from  the 
positive  ball,  whilst  the  iii'gBtiva  ball  and  rod  a 
ntiviiloped  in  a  sheet  of  light  of  a  bluish  nurple. 
before  rarefying  the  air,  vapours  of  di/Terent  aiil 
Btanco>iare  introduced — for  example,  tbatof  alcohi 
phonphorus,  or  essence  of  turpentine— tho  lumino 
sheat  ia  interrupted  IransveriiBly  by  very  narro 
dark  bands,  so  that  it  is  alternately  formed  of  dark 
an'l  bright  strim." 

What  then  is  the  nse  of  the  vnpour  ?  Tho  vapoi 
ia  BO  to  thicken  anrl  insulite  the  apace  as  to  gi< 
resiataneo  to  the  ol>-clrio  current.  The  air  is  itsc 
nn  insulator  ot  electricity,  but  the  air  in  tbe  tube 
must  be  greatly  rarefied  before  any  light  c^  appear 
so  to  get  light  in  tho  tube  and  the  proper  impedi 
ment  to  the  current,  we  blow  dry  vapour  into  ii 
Xow,  when  tho  pnailive  currant  begins  ti>  eioit 
light  in  the  tutw,  thia  d^trmant  vapour  tends  to 
prevent  it  from  apreadiug  out,  so  the  light  dams  uf 
at  the  pole  ;  but  as  the  current  which  pmducce  tbi 
light  Climes  pressing  on  the  dam.  tho  dam  musi 
finally  give  way,  the  pressure  from  behind  will  raiai 
the  tairior,  and  the  nngof  light  will  be  seen  aaoend. 


another  effort  is  required  to  sweep  it  otf,  nA 
another  ring  is  seen  ascending  in  re«r  ol  the  'o™* 
with  a  dart  space  between  them,  whose  widBi» 
proportional  to  tbe  Ihiekoess  of  the  vapoor  andAj 
itrength  of  the  current,  so  the  same  operation  ■« 
M  continually  repeat«l.  tni  at  length  thetiibs» 
striated  with  rings  from  the  pole  to  the  eqnatar. 
a  vaporous  clouds  in  the  'ofj^ 
ire  abundant  avidencee.  Prof.  Ntm 
ey  are  moat  always  seen  abont  tha  i 
He  calbi  them  the  aunral  giori/.  . 
thing  Prof.   Tromholt  mentions  in  d«<n 

latiop^lB.    BocmtlHi 

tiny  spota  of  intense  *    '  ■      -     -         ~         ~ 

,.._.- cloud;  stmi „ - 

lutes  a  broad  arc  of  UgU 


the  aky,  downwarda  tbe  intenaitv  la  Mua^.srf 
the  lower  edge  stands  sharply  out.  ThoattaB^ 
is  made  on  the  same  principie  aa  that  mthaTiw™ 


I  principl —.—.-.. 

tube,  by  tho  accumulation  of  ala<Ai(nt7  aboattla 
■-  rarefied  air,  for  sleotriei^  "Iw^Ji  ■«"» 
the  clouds  about  Ibe  mmgoMa  ycim,m% 
does  about  tie  poles  of  the  tnba  wheo  tfas  BgW 
breaks  out.  Prof.  Lemstxon  pro™*  ™l^f^?^ 
mentaily 
iLTii. iL  magnetic 


isa  Ugbl 
lUthelif 

b-WMtem  ikjiaaom  the  dinetii 
io  pole),  reatiDg  both  iia  base*  on  Ow 
whose  highest  pomt  lioa  a  tow  dcRiW 
upwai^  the  light  ia 


Prof.  Lemstxon  pPOv»d  Otis  <i;a- 

ia  expedition  to  Bodankjle.  Hawij! 
lagnetic  pole  il  miTOundad  by  at^ 
terrestrial  cnrront  toA  tha  iiMVsl* 


1  firih* 


variatiou  ar 
north  and  sontb," 

Prof.  Crookea  teUs  us  that  wboi  anjll 
cnrront  is  brought  to  a  magnatio  pmeii  »t  wiUn 
■  ■  the  pole :  the  direotioa  of  rotaboa  dsf 
i  polo  of  the  magnet,  whether  po^i 
ve.  In  tha  northern  hemispbore  vt  rwi 
..«".  west  to  east— the  way  tbe  tornadoo  P^ 
the  northern  magnetic  pole  of   the   wtftb  Is  tti 

negative,  and  when     -    -'--'-- .  — " 

any  direction  tbe  sti 
revolve  in  tho  same  t.^,. 

Prof.  Tyndall  says :  ■'  A  Inminoua  duchaiBSk* 
all  intenta  and  purposes,  an  electric  ciiirit,wa" 

'  on  by  a  magnet  aa  a  wire  carrying  a  eiin»^ 

1  a  luminous  discharge  rotates  about »  migMlp 
it  will  contract  a  oontrif ugal  force.  aadMBMJ 
the  pole  towards  tha  equator,  and  — •— 
le  vaporoai  clouds  referred  •-  "• 
will  divide  into   lummous  ar  ■"    ■ 

nately.  as  the  striflj  appear  .„    —    , 

Prol.  Trembolt,  in  his  artiole  "  Under  th«Baji* 
the  Aurora."  saya :  "Fallowing  thft  an  rita- 
tively,  it  will  be  e«n  to  rise  gradually,  its  pafatj 
culminarion  travels  upwards,  and  tha  Ji*i» 
betwaen    the    ti       ""  '  '~ 

greater."    This 
tinually  expand,  a 
magnetic  pole  and 
viaibla  or  invisible. 

In  describing  the  breaking 
Prof .  Tromholt  again  sayt  "" 
exhausted,  tbe  lovely  pieti_.  „ 
obscure,  and  the  forma  are  dissolved  into  a  li^^ 


1    dark  bands  •■«■ 


9,  whila  otlien  follow  H*, 


ift  cloud    ot    1 


n  halt  of  the 


The  forces  are  tM 

.rrows  mor«  and  Btft 

are  dissolved  into  a  lin 

,    covering   nearlf   tbe  an) 

>,hBaTens.       So  wa  »eelta*fc, 
the  formation  of  thaaiesilll 


auroral  spaoe 

about  the  sanio  odiimh™-  —  ""-  ,^— _  . 

when  vaponra  of  different  aubetaoceB  are 

Of  Ihf  Auroral  Slrtamen  ami  Cniriu.—l  M 
here  make  reference  ohiefij  to  the  light  sanitfl 
negaKve  polo  of  the  vacuum  tube.  SLiHitMHW 
long  ago  perceived  a  difference  in  the  Iip>f| 
action  of  tVe  current  at  the  two  polaa  anfc»| 
ductiou  coil ;  for  though  the  two  balls  an  a 
Bsmo  raroBoa  air,  yet  the  lights  at  tbem  ■• 
ot  the  samo  shape  and  colour.  The  blul*  « 
light  about  the  negative  pole  and  rod  is  IksM 
phorescont  light  ot  the  air  at  that  ittmtl 
thero  arc  no  luminous  bands  seen  about  tbS  H 
tive  pule  of  tho  tube.    Prof.  ftnillBmin  *'Jt'B 

strong    to    allow    it    to    traverse   tto  ■&■■ 
negative  pole  of  tha  tube  is  the  one  fhatnM^ 
the  terrestrial  magnetic  pole  in  our  norlbMj^ 
sphere,  but  the  auroral  clouds  about  oar  T?  ^ 
often  sufficiently  thick  and  the  eleotrioilj  ■*■ 
to  show  us  tha  auroral   area.     This   bliii*F 
light  alKiut  the  negative  rod   is  not  th",  «■' 
tha  nrr/ir  J  of  the  negative  hemisphere  ;  iBPJ 
u  at  right  angles  to  the  axis  ot  tho  tabs  «* -j 
Electric  currants   flow    about   the  Pg*  "J 
isoclinal   magnetic  Linoa :  another  oloeins  wjM 
cannot  fi^iw  from  tbe  direction  of  tha  pel*  ■*'^ 
angles  to  these ;  the  latter  is  oonaeqnenllT  *? 
capacity  ot  a  ongarlie  fluid,  which  is  liwiflt^ 
llowing    at  right  angles    to  tho  eleotrio  «^w 
Pluckir    found    that  when  the    lighl    s*"**  1 
negative  pole  is  brought  near  a  magnet,  it  mUior  ■ 
itself  along  the  liues  ot  force  ot  the  msgn* ;  1*  ■ 
the  red  light  abont  the  podtivo  polo  ot  flw  W  ■ 

I  cannot  do  thia,  so  they  ore  not  both  of  tht  ■■ 
nature.       It    Flucker    were    to     Qndentind  W^ 

I  true  nature  ot  the  Bght  about  tha  negalin  p«H  ■ 


ENGLISH  HSOHANIO  AND  WOBLD  0^  SOIENOB:  No.  M^iH. 


dedded  that  the  light  of  the  aorof&I 
it  be  ma^etic  light,  oi  the  streuaen 
» o(  force  o(  the  great  msgnet,  the 
dipping  needle  ia  in  the  oompau.  Dr. 
ght,  but  could  not  explain  it.  Prof, 
not  then  bom,  lo  Ij^ey  coald  not 
lat  mognetiein  can  eidta  no  light  but 
nt  light,  ojiil  that  in  phogphoreacent 
id  ia  ver;  much  rarefied  air. 
of  (ha  current  about  the  ne^tive  pole 
a  tube,  Dr.  Crookea  paiturmed  numy 
irimenti.  Ho  eicitad  many  phoi- 
bstaacei  to  glow,  Buch  aa  ths  reddual 
tuba,   and   by  a  farther  eihauitioii 


he  d 


if  the  outiide  wall  to  phoephorence 
uranium  and  uthei  glasses.  Fiof. 
d  tbia  fluid  radiant  matter. 
1  of  the  pbosphoresDent  lights  of  galea 
i  on  the  coloure  of  their  uharacteristic 
>ut  on  the  density  or  degree  of  the  rare- 
8  gat,  Dr.  Ct--'---  •     -"  "---  — ■'— 

le  ail  is  the  green,     Undt 

iit  is  blue,  then  indigo ;  tasLi^  ivuiirii 
luo  or  Tiotet,  and  this  has  boeu 
lore  than  a  century.  (See  Fhiloi. 
)  Dr.  CrookM  says  of  the  grean, 
[ight,  that  there  is  no  diSerenoe  in  its 
hether  the  reavduU  ga^  be  nitrogen, 
acid,  this  green  lineia  the 
e  as  the  famoUB  green  line 
mol  the  will  corona,  called  H7^.  H 
d  in  the  spectrum  of  the  aurora] 
4ow  tbat  ail  the  colours  of  the  rain- 
layad  in  the  auroral  etreaiaen  becomes 
IS,  ai  the  air  above  is  not  of  one  degree 
I,  as  the  case  ia  in  the  tube,  but  of  all 

nalion  of  l/.e  Auroral  Saads.—Proi. 
lerved  the  auroral  bauds  foi-ming  in 
I,  which  atretch  across  the  earth  in  the 
the  nagnetiD  east  and  west.  The 
aetic  lines — which  zones  are  generally 
□glomeratioD  ot  thin  sheet)  of  lumin- 
nged  one  behiud  the  other,  their  direc- 
raUel  with  the  inclination  needle— the 
tar  in  them  is  either  eren,  diffuse,  oi 
bort  streamers.  If  the  electric  current 
ie  band  ia  even,  with  no  streamers, 
iloDTS  ;  if  agitated  by  a  storm, 
eipaods,     aud     di  rides    into 


:  were  even,  quiet,  and  ot  one  or  two 
ould  have  no  objection  to  call  it  a 
Tie  band ;  but  as  soon  as  it  agitates, 
d  rolls  out  rays  and  atreamera,  having 
if  the  spectral  ooloure,  I  say  it  is  a 
1,  and  its  light  a  phosphoreecant  hght. 
rreot,  by  being  Mut  through  rarefied 
ring  out  light  of  no  colour  but  the 
*   "  a  gases,  and  there 


"V^ 


^- 


the 


K 


riBlya: 


d  colours,  BO  the  oolcurs  i 


nxtion  of  Auroral  Slreamm.—U  the 
a  ia  violent,  the  baud  ia  thoroughly 
B  short  stteamera  will  Sare  up  ain^ 
ong  ones.  They  attract  each  othei 
uid  as  the  band  expanda,  its  con. 
iQ  broken  up — it  all  dissolTes  int( 
t  its  place  can  still  bo  trac^,  as  thi 
lys  have  their  bases  in  a  row  alon; 


I'll. — Do] ton  ahowed  that 


_,  Thia  is  the  forming  of  the 
L,  which  is  nothing  bui  bunches  of 
ag  from  all  parts  ot  the  arc.  and 
Dtingin  the  zenith,  looking  like  alar^ 

.  "Here,"  says  Brarais.  "all  the 
lours  of  the  rainbow  contribute  to 

vault.  Here  is  the  tender  green  of 
tie  grand  purple  ot  the  ruby,  and  the 
of  the  sapphire,  all  blended  together  in 
,ades."  I  now  ask,  Cau  all  these  be 
slectric  ourrent  traieraiug  the  highly  • 
an  gaaol  that  region  '(    So  ;  there  can 

but  phosphoreeceut  lights.     So  Prof. 


Thomas  Job. 


of  aalf- contained  motors,  and  the  happy  day  when 

ordinary  road  traflic,  as  well  as  that  < 

and  tramways,  shall  be  eondacted  by 

animal  power  seems  as  far  distant  as  ever.    1  ehould 

like  to  know,  aa  a  matter  ot  curiosity, 

compreiifd  gai  has  ever  been  tried  in  Ihii 

tion?    Wehavi 


1  variety  of  excellent  and  compao 

__„ .  ..  then  these  are  all  tieil  by  the  lea 

speak,  lo  the  gas-pipe,  and  are  not  arailabl 


modate  a  auitlcieat  supply  of  i 
board  oar  car  to  cany  us  a  n 
wilhont  refilling  P 


m  pressed  gas  on 

souable  diatauce 

Ox.  Hrd. 


THE  UB&tlUBA. 

[3IR89.]— TnEHB  has  been  lent  to  the  Keith  Field 
Club,  for  temporary  exhibition  in  their  museum  ii 
the  Keith  Institute,  an  iutereetiog  specimen  of  thi 
musical  instrument  called  tlio  Merimbn,  which  ii 
made  by  the  Caribs  of  Honduras,  and  chietly  used 
for  dance  music.  In  its  mala  features  it  reseml'- 
tha  Oerman  straw  Sddle,  being  composed 
23  flat  bars,  or  rods,  ot  wood,  which  aro  I 
on  two  hollow  wooden  tubes  surrounded  fay 
long  straws,  or  Sbrea,  to  a  thickness  of  Jin,, 
aud  are  tied  at  their  nodal  lines  to  these 
cvlinders.  Tbe  bar  yielding  the  highest  note  ia 
Sjin.  long,  and  IJm.  broad,  and  that  yielding  the 
lowest  ia  Ift.  o^in.  long,  Ifin.  broad.  They  are 
tuned  by  means  ot  pieces  ot  wax  stuck  to  them 
underneath  at  each  end.  In  this  respect  the 
merimba  resemblea  the  harmonicona  which  were 
exhibited  by  the  King  of  Siam's  Court  band  at  the 
London  Inventions  Exhibition  ot  1SS5,  The  Siamese 
miniater  allowed  the  late  Mr,  A.  J.  Ellia  and  Mr. 
Hipldiis  to  determine  the  musical  scale,  and  tuld 

into  seven  equal  intervals.    Tbe  Merimba  also 
tuned  by  octaves,  but  the  European 


Thei 


nearly  C,  bat  tl 


hu  fallen   from  i 

ment  at  prest  ,  

ipanying  sketches  will  give  an  idea  of  the  form 
I  lue  Msrimba. 

Tbe  bent  liough  A,  B,  C  is  laid  on  the  seat 
xupied  liy  the  performer,  who  steps  insid 
imidrcle  and  aita  down  on  thia  bough,  thua  1 
ig  the  instrument  firmly  in  its  place.  He  plays 
itb  two  small  mallets  ending  in  bolls,  formed  ot 
inceatric  layers  oC  hard  iniUarabber,  one  of  the 
mallets  being  held  in  each  hand, 

*"  '      rods  yield  overtones  that  are  inhar- 

fuudamentat  notes,  and  would  con- 
aequently  produce   a    jarring    discord.     The  'moat 
'  araateristia  feature  of  the  merimba  is  the  manner 
which  thia  is  overconte.     Under  each  tube  ia  a 
hollow  cylinder  of  the  length  suited  lo  reiiiforoe  tUe 
fundamental  note  of  that  rod^  while  the  strength  ot 
overtones  is  not  thereby  increased.     The  result 
that  tbe    fundamButal    tone  becomes    so  much 
louder  than    the    overtones  that  it  quenches  the 
ids  produced  by  them  juat  as  the  strung  lijtht 
ot  the  sun  quenches  that  of  the  stars.     Their  dis- 
turbing affect  is  therefore  no  longer  apparent,  and 
'^'-  B    resulting    sound    ia    amooth  aud  harmonious, 
itead  of  being  harsh  aud  disoordant.    Those  not 
(smilinT  with  f^o  principle  ot  resonanoo,  by  which 
he  strengthouiog  of  the  fuudamcntfJ  note  is  pro- 
ucod,  may  obtain  an  idea  of  it  by  referring  to  the 
TticlB  quoted  in  our  issue  of  3lat    October  last, 
I.  iVfZ,    Bud  headed,    "  Au  Experiment    in  Reao- 

Ifew  the  ]Dwta  end  oi  gocL  ot  tbe  naonatoii  is  • 


circular  hole  ot  (in,  in  diameter  covered  with  a 
membrane  of  pig's  bladder.  Several  ot  theaa 
membranes  bave  been  tern  on  the  voyage  heme,  and 
in  consequence  the  resonators  where  this  haa 
happened  are  not  suited  lo  reinforce  the  funda- 
mental note.  In  these  casee  the  notea  produced  by 
Btrildag  the  correiponding  rods  ace  rough  and  in- 
harmoniona,  and  well  illuatrale  the  infiuence  of  th« 
resonators  when  complete. 

Can  any  of  our  readers  explain  the  advantage  of 
piercing  these  holea  a  Ld  covering  them  bj  a 
membrane  f  la  there  any  reason  why  this  should 
yield  a  bettes  result  than  if  uopjerced  hollow 
cylinders  ware  used.  B.  Thorboni. 

Town  and  County  Bank  Buildiuga,  Keith,  N,B, 

VACUUM   TUBB  WITH   KULTIPLYINO 
PLANE. 

[31890.1— LwoDLD  suggest  that  those  who  possess 
a  coiJ  capable  of  lighting  np  several  tubes  simul- 
taneoualy  should  try  the  effect  ol  three  in  the 
arrani^ement  described  by  Mr.  Brocklehurst  (lettsi 

On  making  a  aimilar  apparatus  some  time  ago 
with  a  largertioi,  I  fixed  tbe  reflecting  glasses  in 
poiitiun  by  small  pieces  of  wood  at  top  and  bottom, 
instead  of  cutting  grooves,  the  whole  interior  havlnr 
been  well  painted  with  Brunswick  black,  mixed 
with  a  UttiB  charcoal  to  take  off  the  gloss.  The 
three  Sin.  tubes  were  attached  to  hooka  screwed  Into 
small  circular  pieces  ot  hard  wood,  which  were 
fixed  to  the  box  with  the  insulating  compound 
known  as  Chattertou's.  One  tube  was  placed  in 
the  apex  of  the  triangle,  tbe  other  two  opposite,  the 


the  lop  ot  11 

e,  up  that,  out  through  the  box,  entering  it  again 

er  the  remaining  tube,  and  down  this  tube  to  the 

re  connected  to  tbe  other  terminal  ot  the  coH. 

The  effect  in  a  dark  room  was  splendid,  as  the  tubes 

"  differeot  colourB.    The    connecting  wirea 

.    .         be  carefully  insulated,  or  leakage  wUl  spoil 

the  effect.     Putting  tbe  whole  arrangement  in  a 

large  bUwkened  box  havinir  an    end  liole  to  look 

through,  is  still  mi 


ro  effective 


ETHER. 

[31891.]-!  PEOPOSB  in  this  letter  lo  deal  with 
two  of  the  objectiona  raised  by  "  Sigma  "  aghast 
the  ether  theory  of  electricity. 

Tbe  first  objection  is  that  the  directive  action  ol 

closed  condncting  circuit  Is  necesia^  to  enable 
the  ether  to  transmit   energy  in  the  tnm      ' 
-         -  |t_     .iji  g|....!.:,_  ...A    K_l,. 

me  thing,  i 

electric  energy?"  Tlie' obvious  answer  is,  that  in 
s«.  if  there  ia  no  dissipatioa  of  eoargy.  there 
no  transmission,  tf  we  examine  the  facta  k 
ore  clasely,  wa  shall  find  that  the  oonditians 
I  tnuisnussian  of  radiant  energy  and  of 
energy  are  uot,  alter  all,  ao  very  diSerent. 
Let  us  suppose  that  a  red-bot  ball  is  auspendBd  in 
"  -  '-lorior  of  a  hollow  sphere  oomposed  ol  eome 
Ltely  opaque  (anil,  cousequently,  perfectly 
refiecting  subitance).  Duder  such  circnmstaucea 
the  hoUow  spherical  envelope  will  absorb  no  heat, 
and  consequently  tlie  red-hot  ball  in  the  interior 
will  lose  none.     The    aotioa   here  is  amloDoOS  to 

that  ol  >  bkUwjr  on  open  dnuit.    In  sntMi  oue 
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!s  there  any  outlet  for  the  paot-up  energy,  uid  i 
neither  cue  ia  snj  lost.  Nov.  roppoie  we  make 
■mill  hole  in  our  opique  envelope;  there  will  then  h 
awaj  of  eKape  for  the  ho&tof  hatbiiUineiiie,aDd  i 
wni  theretore  begin  to  eool.  In  the  eame  way,  if 
Ve  joia  the  poles  of  a  batteiy  by  a  fine  wire,  a.  iray 
-* »  for  the  chemical  oner^  of  the  battery  la 


IK  accompanying  this  tranaforma- 
lion  that  cnnatituta  poUeotiTefy  a  caireDt  of  eleo- 
fericitj.  Again,  a  laree  hole  in  a  hypothetical 
Dpkque  envelgpe  will  allow  mare  heat  to  ba  diiai' 
patad  than  a  imill  hole.  In  the  eame  manner,  i 
thick  wire  joining  the  polea  of  a  batteiy  allowa  ol  i 
more  rapid  diuipatian  ct  its  energy  than  a  fine  wire 
We  may  puTBue  the  analogy  a  Map  further.  The 
energy  01  a  red-hot  ball  aurrouDdeo  fay  an  opaque 
rnvdope  congist^  of  two  distinct  parta— one  u  the 
Iieat  contained  by  tlie  ball  jtaelf;  the  other  iathc 
radiant  energy  contained  by  the  ether  in  the  apace 
between  the  red-hot  ball  and  the  opvjue  envelope. 
The  energy  in  a  battery  on  open  ciioait  likewise 
conaiata  of  tvo  parta  :  one  ia  the  energy  of  cheojical 
■fRnity  in  the  battery  itself,  the  other  ia  the  energy 
of  the  electroatatic  charge  on  the  wires  attached  to 
the  poles.  The  latter  portion.  oC  the  charge  in,  on 
the  ether  theory,  contained  by  the  elher  in  the 
naahbourhood  of  the  battery. 

The  aecnad  objection  ia  that  insnlaton  ought 
always  to  be  transparent ;  for  the  ether  in  an  insu- 
lator muat  be  elastic,  and  conMquBBtly  capable  o( 
traiuuaitting  tight.  If,  howerer,  we  examine  the 
ic&UBea  of  the  opacity  of  a  body,  we  findnodifBcuIty 
in  reoonoiling  the  facta  with  the  hypothesia  in 
qneatioD.  The  light,  or  rather  the  radiant  energy, 
Uat  falls  on  any  body  in  disposed  of  in  three  ways : 
A  certain  portion  never  enters  the  body,  but  is 
teflecled  at  the  first  aurface ;  an  opaque  body 
ganeially  redecla  more  than  a  transparent  one ;  and 
a  body  absolutely  opaque  would  (cllect  the  whole  of 
the  light  that  tsBa  on  tt,  oone  being  either  abaorbed 
or  tranamitted.  We  should  expect  such  a  body  to 
boaiterfect  conductor,  and  a  body  which  eibibita 
this  kiiid  of  opacity  to  a  high  degree  to  be  a  good 
conductor.  Auotberportion  of  the  light peneljattB 
a  abort  distance  into  the  body,  and  is  then  acatlarod 
by  refleclion.  Xeitiier  the  reflected  nor  the  scattered 
light  has  undergone  any  chansa  by  contact  with  the 
body.  The  remainder  of  the  light  that  falls  on  it  is 
abaoibed.  provided  there  ia  a  auiScient  thicknesa  of 
the  Bubatance  to  do  a<).  If  every  thin  lamina  of  the 
mbatancs  ia  aufficient  to  absorb  all  the  light  that 
|Hueea  the  lirat  surface,  opacity  ia  the  result.  But 
tt  is  obvious  that  opacity  produced  by  absorption  in 
the  interior  of  a  body  is  a  phenomenon  quite  di9- 
tukct  from  opacity  produced  by  reflection  from  il^ 
boat  snrfaoe.  Bodies  are  opaque,  tranalucout,  or 
tranaparenl,  according  to  the  rate  at  which  abaorp- 
tton  takea  place.  It  it  imporUint  to  notice  that 
abiorption  is  selective— i.e.,  it  varies  in  amount  for 
IBji  of  different  wave-lengths.  This  is  almost 
tnvHTiably  tbe  case  in  traoaparpnt  media,  and  it  ia 
only  reasonable  to  suppose  Uiat  tbe  same  tbing  is 
true  in  the  cose  of  opaque  substances.  This  fact 
»  the  conclusion  that  the  absorption  of  light 
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0  the  natural  periods  ol 
4^uicfl  of  tbe  medium  aynchi 

the  energv  of  the  former.  It  must 
that  our  knowledge  of  absorption  of  radiant  energy 
Is  confined  to  a  certain  small  range  of  wave- 
length, and  that  we  are  not  justilied  in  assuming 
that,  because  a  suliatance  rapidly  absorbs  tuminoiu 
rays,  it  muat  also  absorb  rays  of  all  possible  wave- 
lengths. These  considerations  go  to  ahowhotr  an 
opaque  body  may,  Deverthelew,  be  a  veiy  good 
lasnUtor. 

I  muat  postpone   my  remarks   on   "Sigma'a" 
criticum  of^my  tast  letter  on  thia  aubject  till  another 


[31B92.]— Ijt  studying  Dr.  Aveling'a  "Darwin 
ll&de  Kasy,"  I  venture  to  say  that  an  ordinary 
reader  can  only  come  to  the  same  eonolusion  aa  I 
bava  myself;  that  ia,  that  no  link  ia  wautiiig  that 
woold  connect  lu  with  our  aUies— the  Anthropoid 


m  and  man,  ape  and  ape,  thou  between 
spe.  And  yet  we  are  to  look  for  on  immediate 
J' toiled  anoeator" — which,  obviously  enough ,  from 
its  having  a  tail,  would  be  less  anthropomorphous 
than  any  of  the  now  oiisting  anthrojioid  apoa — 
which  threw  off  (to  use  tbe  phrase)  the  lowest  man 
on  tbe  one  hand  and  the  highest  a|ie— the  gorilla— 
<nitha  other;  apointinthe  chain  of  the  "primates" 
where  our  relationahip  ia  moat  clearly  shown. 

If  this  be  the  case,  we  are  to  understand  that  the 
(■o-called]  rainaing  tailed  ancestor  threw  off  an 
animal  which  has  resulted  in  ten  species,  which  now 
come  under  tbe  heading  ''Homo,"  Ihe  history  of 
whioh  proves  gradual  evolution  at  every  torn  till 
we  noeh  the  "  bigbert,"  of  the  gronp,  and  which 


Darwinians  tell  ua  will  still  go  on  progressing 
apwards  and  onwards ;  that  thia  same  tailed 
ancestor  also  threw  off  on  animal  which  resulted 
ia  (to  use  the  phrase  tor  convenience  sake)  toui 
species,  which  now  come  under  the  beading 
"  Antbropomnrpha,"  the  history  of  whioh  prove* 
gradual  "  devolution  "  at  every  turn  tilt  we  reach 
the  "  lowest"  of  that  group,  and  which  I  see  no 
reason  to  hesitate  in  saying  will  still  go  on  deterior- 
ating lower  and  downwards.  Wbere  will  these  two 
extreme  laws  lead  ua  ': 

For  there  to  be  tranlinj  a  eiimmon  origin  for  bofh 
man  and  gorilla,  a  greater  disaioularity  should  exist 
Itetwecn  these  two  genera,  in  my  opinion,  than 
really  docs.  Two  instances  at  leut  have  some 
boarmg  on  thia  theory.  First,  the  wombat  and 
kangaroo  of  Australia  are  greatly  disaimtlar;  ^et 
the  pouched  lion,  which  has  l>een  proved  as  beiag 
the  common  origin  of  both  genera,  has  tlio  charoc- 
teriatica  of  both.  Secondly,  the  great  external,  it 
not  internal,  dissimilarity  of  our  modem  dogs  and 
bears  ia  obvious  to  every  obwrver ;  yet  the 


on  of  Miocen 
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genealogy  of  the  horse,  ho  found  every  ce'[uisita 
sradation  in  hoots,  teeth,  and  size  of  animals  until 
ha  reached  a  clawed  ancestor.  Here  the  professor 
stayed  tor  further  researches.  Aa  with  this  last 
case,  BO  it  appears  with  the  caie  at  i"ue.  Dr. 
Aveling  has  shown  very  interesting  gradations  from 
civilised  man  down  to  the  lowest  of  the  man- 
formed  apes— the  gibbon,  and  even  to  tbe  dog- 
formed  apea—the  baboon.  The  erect  poature  of 
civilised  man— a  so-called  apoeial  prerogative.  Ills 
hair  covering,  height,  teeth,  blood- vosmIs,  perio- 
dical menstruation  in  tbe  female  primates,  Ac,  as 
shown  by  Dr.  Aveling,  shows  suoh  remarkable  and 
interesting  gradations  tight  through  the  four  genera 
of  anthropoid  apea— the  gorilla,  ohimpaniee,  orang, 
and  gibbon  to  the  dog-tike  ape— the  baboon,  aato 
infer  Ihe  gradual  evolution  of  man  from  that 
direction.  And  when  Dr.  Aveling  oomparea  the 
modea  of  dwelling,  and  ehows  that  the  gorilla 
builds  huts,  which  is  exactly  tbe  same  mode  as 


it  some  of  the  human  laces  who 
have  not  even  that  temporary  shelter;  and  when 
be  points  to  the  absence  of  dress,  of  tools,  of  fires 

tian  at  man  up  tbe  path  that  leads  from  the  dog- 
like  apes  and  rune  right  through  the  anthropoid 
race  seems  the  more  confirmed.  Nor  muat  we 
fowet  the  dog- like  appearance  of  tbe  human 
embryo  in  its  earliest  ata^  of  development. 

What  strikes  as  moat  hero  is  that  man  and  the 
man-hke  apes  have  no  tails;  and  it  ia  here  for  the 
first  time  that  we  meet  wiUi  the  tailed  apea  in  a 
group  immadiately  t»low  the  Anthropomorphous 
group,  known  aa  the  CynomOTpbous  or  dog-tike 
a[>e — the  baboon.  Yet  the  more  amazing  taat  ia 
that  even  in  this  latter  greua  there  is  a  apeeiei  of 

It  in,  then,  in  my  opinion,  iu  that  direction  that 
we  should  look  tor  a  connecting  link— that  is  to 
Bay.  Bspeciea  of  ape  with  half  a  tail,  or  to  speak 
more  accurately,   a   very   short  tail   that  would 

opinion,  the  sudden  dropping  of  tails  by  man  and 
the  gorilla,  which  must  have  taken  plaae  if  the 
immediate  ancestor  of  us  and  the  gorilla  had  a  tail, 
is  a  greater  leap  in  evolution  than  the  imaginary 
leap  from  gorilla  to  man. 

A  consideration  of  the  foregoing  ramarki  may 
account  for  the  non-discovery  of  the  long-sought- 
foe  miaaing  link  of  Darwin. 

Thomas  Shonfeld. 

;<IG,  East-atreet,  Walworth,  Nov.  ISth. 


That  moit  griovona  of  our  minorills,  according 
to  a  newspaper,  is  the  toothache,  whioh,  it  saya, 
may  be  aometimea  cured,  and  usually  alleviated,  by 
a  weak  galvanic  current  generated  by  placing  a 
silVBr  coin  on  one  side  of  the  month  and  a  piece  of 
zinc  on  the  other.  To  increase  the  effect,  rinsing 
the  mouth  with  acidulated  water  will  ba  found 
eSicaciouB.     Seme  people  prefer  the  toothache. 

Oremation  and  Hummlfrlnff.— A  new  pro- 
cess of  cremation  and  mummifying  has  been  pro- 
posed by  Doctors  Yariot  and  Carttz.  It  is  well 
known  that  Iherooatdelicatetiasuei.  grasses,  leaves, 
and  aldns  con  be  plated  with  copper  or  other  metals 
by  electrolysis.  At  the  Paris  Electrical  Exhibitinu 
of  1881,  abeautiful  variety  of  objects  thus  metal- 
lised were  shown;  and  at  that  date  sn  English 
writer  auggeslsd,  halt- humorously,  that  the  proaess 
might  in  the  future  be  employed  for  preserving  the 
lineaments  of  the  dead  while  inclosing  their 
remains,  by  way  of  a  modem  imnrovement  on  the 
ancient  Egyptian  mummy.  The  Frenchmen  seem 
to  have  taken  this  idea  au  lirimii,  and  as  an  ex- 
periment have  actually  platad  a  dead  child.     The 

'liaa  perfectly  faithful  atatue  of  the  subject, 

to  the  hte  than  any  statuary  could  hope  to 
ve.  The  metallic  ahoU  ia  strong  euough  to 
withstand  shacks. 


REPLIES  TO  QTJEBIB. 

•.*  In  IMr  mmm,  Otmtpandmtt  m*  rwyi<- 

«M  WHttn*  ^  IjU  fatary  aataif. 

1 72678-1— PellBta.  —  When  in  remote  parts  of 
[ndia,  I  have  made  a  large  luppl;  of  diot  is  bH 
sizes  by  unitins  the  farces  of  compreaioo  ui 
friction  in  the  following  simpls  manner.  HanM 
obtained  aheet-lead  of  the  requisite  tJhiikaaa,  I 
made  a  cutter  of  several  Idadea  aet  parollal  ia  ■ 
metal  holder,  with  which  I  prodaead  ■  Ivp 
quantity  of  cubes.  Putting  a  handful  of  Ihaas  mts 
a  big  frying-pan,  I  took  any  heavy,  flat-bottomd, 
amoolh  utenad  of  brass  (frequently  my  waahsT' 
mau' a  box-iron,  whioh  is  used  with  lod-ltDt  Aar- 
ooal  >,  and  filling  this  with  butleta  to  give  oddilkael 
weight,  I  revolved  it  rapidly,  with  preaanw,  oatti 
bits  of  load,  which  soon  assumed  a  Bpherisal  twib 
When  this  operation  was  completed,  I  riiook  ap  a 
lot  of  the  abot.  with  a  rotary  motian,  in  a  cy»- 
drical  tin  caoiiter.  Then  I  cleaaaed  tha  ammimiliis 
by  immerang  it  in  hot  aoap  and  water,  MnhW 
it  with  wot  sand,  and  dried  my  shot  in  the  ion.  I 
killed  great  auial>en  of  wild  fowl,  geese,  vaam, 
and  pelicuna  from    my  manufactory.    To    dBrtN 


oy  opera' 


and  the 


The  necks  of  the  balls  wen  rofadly 
with  an  old  pair  of  aharp  aetaon, 
rendered  qoita  amooth  in  tbe  aboM 

^ ion.    Tans  I  obtained  an  n-K— it«J 

inpply  of  projectiles  in  all  eiies,  .from  ahoat  BB 
upwards.  Eat. 

[7208.1]- Tow.— What  does  "Jack  of  il 
Trsdes  "  mean  when  he  says  "  he  never  saw  Bj 
sound  yew  "  ?  Tew  is  one  of  the  hardeM  and  Bo* 
durable  of  woods,  and.  as  "Nuu.  Dor."  qnon^i 
:apableof  taking  a  Sue  polish.  I  iuoloae  aauU  \ 
lieoe  of  a  board  which  has  been  cut  for  iO  jt ' 
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s  Bound  enough  I— Ed.] 
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,  aud  the  poila  cf  OaH 
ra  removed,  aodtkepCife 
■ed  by  oak.     My       — 


.  loonvejad  with  At 

fresh  fallen  treoi  to  hia  yard,  and  be  thou^t  Ikai 
a  prize.  The  posU  had  evidently  beso  in  (oiyia^ 
but  they  were  as  sound  as  those  that  had  joal  Vm 
tolled.  This  plant  ol  yews  got  wind  aomehDW,  ad 
we  had  a  qmutity  of  Jew  dealers  down  upon  thai; 
but  be  would  not  part  with  (ham,  as  hi*  bob  itlt 
fancy  tor  cabinet-work,  and  had  m»de  up  hii  md 
to  have  them  cut  into  veuosra,  tbinki 
were  such  a  beautiful  colour,  that  they 

acquisition  :  so  after  a  time  tliey  were  ft 

ba  cut  up  (iu  the  mean  time  tha  Jewi  would 
let  the  matter  out}.  The  olf lir  was  fonad  to  1st 
failure,  for  there  was  uo  such  a  thing 
veneer  out  ol  them  Bl  tor  wurkiug,  u  thef  weitB 
defective.  At  last  one  of  the  Jews  bought  th« 
hut  tor  what  purpoae  I  don't  kuow  ;  but  I  bslin 
that  they  were  purchased  for  small  inlaying  *at 
— something  after  the  ornomeuUl  TunbndgeM^ 
which  ia  budt  op  to  patterns  in  the  block  otTonr" 
woods  and  cut  olT  to  patterns  for  inlaying.  I  ki 
not  Been  it  used  anywhere  else.  Uy  fatbet,  ial 
youthful  days,  travelled  with  Tonbndge  wot^a 
we  used  to  have  some  good  specimena.  The  oalF 
specimen  of  Tunbridga  ware  I  am  poManBd  of  M* 
white  oak  walkiag-Btiek  of .  my  fathac'atti 
h  he  prisBd,  turned  to  imitate  bamboo.  I  ■■* 

vew    in    Kent,   Susaex,   and    Wiltahita,  trf 

recently  olosa   horns,   hut  it  was  all  aGka  W 
.__!.. J. — J  — -of  a  piecaelti     \ 


master  had  two  vases  turned  o 


Those    I    saw     felled     lately    the     lueta   wm 

the    best    parts,    and    bole ;    bat    the?   wse  rf 

I  considered  worth  the  carriage  (or  fad,  M  ■< 

<wn  into  an  excavation  that  wai  made  to  ft 

lel,  and  there  they  lay  buried.     I    have  hHB 


older 


}  good 


.psnence.    There    are  son 

iddiard-Trago:!,  Watahire, ,_.. 

oatate,  if  I  remember  right;  but  yoa  hava  oaljk 

[amine  them  to  know  what  th^y  are,  if  Tea  km   I 

ly  knoivledge  of  timber.  In  my  youthnldaml  | 
b^  read  and  heard  much  alxjut  the  Coglidi  onfitf  ' 
Lheir  good  yew  Iwws,   aad  the  height  of  af 

w  or  aling,  and  several  times  I  was  likdf  ts 
got  into  serious  trouble  tbrougb  oattine  nM 
plantations  and  Boluctiug  my  own  timoei  tor  tt* 
purpoae  of  making  one.  Bat  no  matter  how  I 
selected  or  treated  it,  it  waa  a  laUuie :  I  btkid  *, 
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ebansd  it,  pot  it  up  ths  ohinmey,  oiled  it, 
h«t  1  would,  I  miglit  u  well  bave  tried  to 
da  oDfl  out  of  leiid ;  and  it  bu  aliraja 
fiteij  how  they  treated  y»n  to  muks  a, 

JicK  or  All  Tiuubs. 
]— BleBohlnK  FtBh-oU.— t  think  fhii 
amj  obtuii  eome  infonDa,tiai]  from  Alex, 
ook  on  ■'Sonp-mskiDg."  Tbs  chloride  ol 
Ided  in  the  prouortiou  of  1  per  cent,  with 
nt.  of  oil  of  ntnul  diluted  with  20  timea  i(« 
)f  iT&ter.  The  oil  is  boated  eeiitlr.  the 
■  "creem"  added  Brat,  and  then  tlie 
cid,  slirriug  well  until  the  darired  effect  i« 
..  Steam  ia  then  blown  in,  and  the  oil 
'j>  reat  and  aottle  far  aonie  houn.  3ame- 
inic  add  19  used  previonily  to  the  abore 
t.  Bichromate  of  {lotash  le  alao  employed, 
by  sulphuric  acid,  and,  after  waehiug  with 
-  nitric  acid  :  but  the  preliminary  treat 


of  ■ 


c  wida  ley  first,  f 


,t  o( 


»■»  "  Chemical  Tecbnuloay  "    (Bailii 
leland'i  "  Soap -maker' ■  Private  Uannal '' 
tt  eoeta  £10.  Nmi,  Dott. 

]  — Pmmpai  Qru«.~U  "G.  C.  C." 
fnorium  argsnteum,  merely  dry  the  plnmet 
og  up.  FiUDpaB  grasi  doaa  not  grow  well 
1«  nor  in  all  DituatiDiH.  Perhapatheflowen 
m  ware  thon  of  the  maJe  plant. 

Ndu.  Doe. 
.]  —   L.     and     N.W.      Oo.'a     Poot- 
r«.— The  foot-warmcrB  referred  to  are  not 
to  the  L.  and  N.W.  Railway.    They  con- 
fUe  of  goda,   which  becomea  liquid  when 

and  gives  out  the  heat  previoualy  sbaorbed 

It  returni  to  the  aolid  ita' 

t  by  "sbaldng"  for  a  (e 

MCome  "bot  agUD,"  but 

f  »da  ia  tendered  liquid  by 

srted  In  a  bath  of  hot  water.     The  simple 

e  lalt  abrarba  thp  beat  from  the  hot  water 

>  it  out  aa  it  ooola  or  aolidiliei.  FuU  ei- 
1  in  back  Tolumea.  Svn.  Dos. 
J—OonK.— Whether  it  is  a  steel  tube  or  a 
tt  will  make  an  etfectivQ  j^ng,  especially 
ed  on  a  resanant  box.  Don^t  see  what 
oseangle"  can  havo  to  do  with  it.     The 

of  the  bar  caunj>t  matter  much,  provided 
ler  ia  of  aufficient  weight ;  and  ae  to  the 
nts,  why  not  try  a  few  bars  of  different 
The  gones  in  some  American  docks  are 
ugh  tor  their  size,  and  they  are  not  struck 
v^  blows.  Steel,  if  apring  temper,  would, 
pTS  most  tound,  other  thmga  beiugequat. 

Nus.  Don. 
]  —  aoaaldB    PUnta.  —  Cannot   "Old 
ake  nol«  of  the  plant*  he  ease  doing'  well  !* 
le  true  that  some  plante  thriTB  better  in 

eipoied  U>  sea -spray  than  others,  but 
st  be  very  few  that  are  really  injured  by 
Any  plant  which  has  ' '  maritima  "  aji  iti 
lame  will  Houriab.  aud  auch  evergreena  as 
mdEuonvmua,  elm  trees,  and  many  othcn, 
egeoerally  found  in  a  Piuetum,  do  very 
i  «a  for  a  border-edging  or  a  (jrass-like 
ihing  can  turpaas  the  oomcoon  thrift.  Tbe 
d  kale  will  flouriah.  Much  more  depends 
il  than  on  the  abeence  of  aalt  in  tbe  air. 

J— Waterprooflng  Tolltuo.— I  ahoold 
.1  eoaking  in  melted  paroffto  wok  would 
)    deairod    effect :    but  if  the  vellum  is  a 

tympon.  it  might  be  vomiehed  with,  say, 
U.  In  soma  of  tbe  "  English  Mechanic  " 
» the  vellum  diiipbragni  la  apecially  pre- 

think  bf  mcana  of  a  solution  of  hydro- 
rid.    It  IB  a  quealion   for  eiporimant  by 

>  know  what  they  want  to  do. 

NcN.  Dob. 
]— C«nal  Boat.—"  F.  M."  and  "  Calde- 
n  both  so  perfectly  correct  that  one  can 
Bight  understand  how    the   borgre 


■e  eotuuellid  other 


a  opini 


a,  addioted  t 


it,  not  upon  theory,  but  apon  oipeiiraHnlal 
;e,  il  would,  I  think,  have  been  worth 
Uniaiog  into  the  reason  for  his  advice, 
ting  it  aside  too  easily.  Of  coarse  the 
I  wrong  if,  as  "  P.  M,"  supposes,  il  is 
9  rnn  along  the  deck  of  the  canal  baat ; 
oeing  that  it  is  not  possible,  and)  that  any 
109  from  one  boat  to  another  tauat  be  at  a 
jump,  what  then?  Evidently  the  bargee, 
Enovled^  either  of  thi>  build  or  manner 


I   boat,  1 


nind- 


>Iicitly,~and  so  bis  case  stands  thus 

t  three  miles  an  hour,  and  B  ditto,  but  in 

il«  direction,  is  precisely  tbn  tome  as  A, 

■lighting  from  a  train  in  motion,  in  whieh 
do  we  ordinarily  turn  our  face  ?  Surely 
•etion  of  the  motion,  but  with  an  incli- 
tb«  bodj  bwkwutli^  K>  u  to  counleroDt 


the  retarding  aotiOD  of  the  platform  on  tbe  feet. 
Thie.  in  practice,  everyone  knows  and  oota  upon  ; 
we  should  eo  aot  it  our  train  were  going  at  thiec 
milw  an  hour,  and  no  likewise  if  it  were  going  al 
six  miles  an  hour;  or,  to  return  to  onr  formm 
supposition,  ws  should 


Liboal  w 


e  going  at 


rliraction,  and  oiir  platform,  or  another  canal  boat, 
were  going  at  three  ttiiies  an  hoar  in  the  opposito 
direction.  I  hope  from  this  it  will  be  clear  that  the 
bargee  know  what  he  was  tulking  about,  remember- 
ing, ton,  that  by  (olliiwing  liiaadrica.if  there  is  to  be 
any  full,  we  have  the  advantage  of  a  forward  one, 
inelead  of  a  backward  ono,  to  which  "  F.  M."  and 
"  Caldemoue  "  expose  themselves.  3.  J. 

..-Itvonibead- 

the  taper 

required,  and  work  by  the  alide:  if  not,  yon  will 
have  to  set  your  slide-rest  round  to  tbe  angle,  and 
work  out  by  hand,  nuleaa  you  pnt  a  large  wood 
wheel  upon  your  rest  acrsw,  and  work  oS  your 
counter-shaft — i.e.,  it  yonr  job  la  driven  by  steam 
power.  Do  not  attempt  tba  job  irith  a  taper 
D  bit,  unleea  you  want  one  of  th?  three  following 
things  to  occur :  your  teeth  knocked  down  your 
throat,  a  broken  jaw,  or  yoor  eyes  knocked  out  of 
your  bead.  Jack  of  Abi.  Tsiubs. 

[72055.]— Tale plionea  and  Uicrophonea. — 
Whan  a  battery  is  used  in  conjunction  with  a  tele- 
phone, it  is  better,  for  the  sake  of  the  magnet,  that 
the  current  be  aent  in  such  a  directioD  that  tlie  Bow 
qI    tbo    current    ahould    etreiiBthon    rather    than 

marked,  it  will  be  neceasary  to 

the  direction  ia  which  tbe  boblana    are 

and    lo    verify  which  pole  is  nearer  tbe 

-    nortl 

ntsar 

iserted,  the  elEeot 
of  reverse  current  ia  not  very  injurioua.  and  the 
magnet  recovers  any  little  loss  of  power  by  hanging 
downwards  from  its  hook.'.  9.  Bottone. 

i 7-2956.1— Turning  True  Cyllndora  In  Steel. 
—  Now  Uio  question  is,  whether  your  lathe  is 
true  ;  for  there  ia  not  one  in  a  hundred  that  is,  or  I 
might  be  nearer  the  mark  il  I  say  one  in  Sve 
hundred.  fipindlas  of  all  running  machinery 
should  be  finished  upon  dead  centres;  some  milliug 
machines,  lathes,  &C.,  are  euoTigh  to  give  anybody 
the  hump  (d  see  running,  for.aharrel  centre  get 
a  pieoe  of  thin  saw-plate  and  make  a  centre  gauge, 
as  per  sketch  (Fig.  1,  A  A  A) .  equilateral  tnangle, 
lin.  (B  B)  set  off  to  one-half,  and  upon  this  line 
'  '  h  aide  B  B  ;  then  draw  a  lino 
GO  Con  both  aides,  and  cut 
and  clean.    For  the  setting 


weaken  the  magnet. 


pV^ 


yonr  rest  round  for  the  oone,  you  should  have  on 
angle-ganj^,  as  shown  at  Fig.  1.  Tbe  best  tools  for 
boring  are  shown  at  Figs.  2  and  3,  Fig.  )  showing  the 
eection :  they  are  mode  of  square  ateel  to  suit  the 
rei>t,auddrawnout,aishown.triangiiLu'(A.  Fig.  2), 
top  face  level  at  B  ;  a  faller  ia  put  in  to  form  the 
cutting  edge  D,  Fig.  3,  and  the  front  edge  of  tool 
is  straight  with  alock ;  the  other  is  taper,  aa  shown. 
This  is  the  atrongeat  section  for  a  tool  for  the  pur- 
pose, and  ahonld  be  worked  right  off  and  hardened 
right  out,  I  have  made  aud  uafd  these  tools  for 
Ikjring  tani-r  holes  from  1  to  i,  Sin.  deep;  uo 
trouMe.  Drive  by  two  studa,  with  leathor  packing 
between.  Jaoe  op  Ai.i.  Teai^es. 

[729011.]- Eqnatlon,— Your   querist  "  Q."  will 


than  the  figure  be  gives.  The  valns  given  le  im- 
possible ;  this  has.  perhaps,  caused  the  rrmarkahle 
.iiBwera  of  thoso  who  havo  endeavoured  to  work 
lut  the  equation.  Upon  sound  data,  I  shall  he 
LSppy  lo  furnish  him  with  a  correct  solution  of  the 


happy  K 
problem 
AiMljttic*!  Cbemift 


C&ABLE3  E.  Sons, 


["2950.]— Bquation— The  mistake  Is  not  min. 
but '-  Q.'a."  If  he  will  follow  me,  I  will  endeavoi 
to  convince  him  tliat  he  haa  made  a  mistake  ' 

i^hings.      Assume,    for    the 


„      ., -  ,    th» 

mixture  "  cansiBts  wholly  of  KCl.  Then  2-17T  of 
KCl  will  yield  -'l^-lj*'^^:?-  of  J^SO,  •>  a'MJ. 
Now  aaanme  that  our  "  miitore  "  ia  al!  NaCl :  2-177 
of  NaCl  will  yield  ^"";  ^^r^l""  <•'  KftiSO,  • 
2-eU.  It  now  KCl  and  XaCl  are  miiod,  th» 
quantity  of  K,SO,  and  Na^O,  yielded  must  come 
between  tba  numtera  2-544  and  2-6«.  "Q.-a" 
number  is  3'13.  He  has  lost  during  the  eipcrimeut. 
Assoc  N,8.S. 
[72970,)  — Maglo-Lantam  Horewi.  —  Get  ten 
hoii-broom  handles  4ft.  long.  Make  nine  tubes 
6in.  long  of  stout  tin,'  of  sucb  a  size  as  to  fit 
tightly  over  the  ends  of  the  rods.  Now  out  out  two 
pieces  of  wood  of  iize  aud  shape  shown  in  Ggore- 


Tbetwo  round  projections  are  each  3in.  long,  and 
of  the  soma  diameter  as  the  rods.  The  holes  are 
bored  lante  enough  to  take  tbe  ends  of  the  rod! 
tightly.  T^e  nine  of  the  rods,  and  puah  a  tub* 
halt-way  on  to  each,  driving  in  a  couple  of  tacka  ta 
keep  them  firm.  Now  take  one  of  these  rods,  also 
that  one  whidi  haanotnbe,  join  them  tike  a  fishing- 
rod,  and  push  tba  ends  into  the  holes  in  the  two 
blocks.  You  will  DOW  have  eiglit  rods  left,  which 
are  to  be  joined  in  sets  of  two,  making  four  lodl 
Sit.  long,  with  a  tube  on  ono  end.  Push  tha  pro- 
jectionain  Iha  two  wooden  blocks  into  these  tubes,  th» 
whole  forming  a  four-legged  al^d  with  a  crosB-bnr, 
on  which  tbo  screen  is  slipped  like  a  lath  in  ft 
blind,  (iettwopiaceaollin.ironrod,  slightly  longer 
than  tbe  distance  between  the  euda  of  each  pair  of 
legs  when  the  screen  Li  sot  up,  and  bore  a  Jin.  hole 
in  each  leg  about  3iD.  from  the  ground,  aud  running 
parallel  to  tbe  cross-bar.  Bend  up  l)in.  of  the 
ends  of  each  piece  of  rod  to  a  right  angle,  and  inaert 
the  ends  in  the  holes  of  each  pair  of  lege.  The 
screen  will  then  be  complete.    Firm,  simple,  cheap. 


[72977-]  — Pulvennachor  Chain  Band  or 
Batteries. —These  chains  are  made  in  three  forms. 
The  first,  in  point  of  date,  is  constructed  thus :—_ 
Cut  a  few  pencils  of  soft  wood  into  inch  lengths  ; 
bore  longitudinally  a  pair  of  hol«  into  each  to 
receive  two  copper  wires,  about  No.  20.  Let  these 
wires  project  jin.  at  each  end  ;  Itend  these  projeo- 
tiona  into  little  tooiia.  Kound  these  wood  pencil* 
you  now  wind,  aide  by  aide,  a  No.  28  zinc  and  a  very 
thinly- covered  copper  wire;  they  will  makoabout 
ten  turns.  The  zinc  ends  are  hooked  into  aud 
Boldeted  to  the  loops  of  one  of  oora  wires,  and  the 
copper  ends  to  the  loops  of  the  other  wire.  Thia 
Onishes  one  link  of  the  chain.  Moke  likewise  oa 
many  more  links  ae  required,  and  conncict  theio 
altogether  by  soideriiig  t'""     "  "  -~'-    '  ---  '■  ■- 


copper 


Thee 


loops,  to  which  the  copper  spiral  is  soldered,  I  call, 
for  brevity's  sake,  the  copper  loops.  To  tbe  rioe 
loop  at  one  end  of  the  chain  ia  now  hung  a  little 
stirrup  of  zinc  or  silver,  to  tbe  copper  loop  at  the 
other  end  a  gilt-brass  stirrup,  and  this  will  be  the 
positive  pole,  wbilat  the  silver  stirrup  ia  the  nega* 
tive.  To  these  atirrups  the  handles  or  electrodee 
are  attached .  The  larger  chains  oontain  each  abont 
GO  links,  and  give  each  a  current  of  60  volts.  An 
apparatus  ooiieista  generally  of  two  chains,  an 
interrupter,  a  voltmeter,  a  pair  of  electrodes,  c^p 
ordinary  aponge- holders.  The  voltmeter  oonaista 
of  a  hit  of  glass  tube  l^in.  by  lin.,  and  with  brass 
cai>s  ateacb  end.  These  caps  end  uulmi/--  in  little 
eyelets  to  receive  the  stirrups  of  the  chain,  and 
iim'ir  in  liits  of  platinum  wire  dipping  in  RCidalated 
water.  From  the  rapidity  and  numlier  of  oiygen 
ondhydrogen  bubbles  that  rise  from  these  platmnin 
points  when  conneoled  with  the  wetted  chain, 
TOO  roughly  estimate  the  amount  of  current  flowing, 
rhetuterrupteria  likewise  formed  of  a  bit  of  glass 
ube,  with  caps  at  each  end.  To  one  cop  is  soldered 
1  tiny  tiraM  spiral  spring,  with  a  little  huttiin.  Tha 
slightest  shaking  of  the  chains  will  causa  this 
button  to  strike  against  the  sidea  of  the  other  cap. 
Each  knock  makes  and  breaks  the  circuit,  and  whm 
tha  obains  have  been  dipped  in  a  weak  dilution  of 
water  and  vinegar,  and  joined  by  this  inlerropter, 
the  qwrks  ue  Tcry  smart  indeed,  aa  waa  to  b«  ex- 
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pected  (ram  120  rolls  tenmon.  The  Inteit  im- 
pro^  chuu  b«tteriM  ore  coustmcted  in  a,  mucb 
■implst  wk;^,  thus — Cut  up  a  itrip  of  ^t,  hud' 
ToUedT  Vj  thick  copper  into  piecaa  about  Ild.  square. 
For  aliout  i  IheM  pieces  ate  wider,  or  have 
■projoctins  »»n.  The  muroiv  pnrtiou  bu  eight  oi 
TDore  cutH  made  id  them,  oa  wide  na  the  copper  ia 
thid: ;  then  it  ia  rolled  into  quarter  in  iU  cjlio- 
dere.  The  wide  portion  has  a  slot,  jia.  wide,  out 
in  it,  after  the  pattern  of  a  bu^^kle,  and  Temo-iuti 
straight.  A  linc  tube,  with  I  bors,  ie  cut  up  iato 
Inch  piecai;  each  enil  has  a  uonple  of  tuma  of 
fXttton  or  eHIc  thread  wound  round  it,  to  iiolate  it 
(rom  (he  copper  cjliuiler,  into  which  it  is  iaBOrted 
to  complete  the  link.    Thaee  cajpperajid  ainopiecea. 

rolled  up  b^  0.  macliiiie  :  the  Cflinder  of  the  second 
link  hg,Qga  m  the  slot  ot  the  first  luik,  and  the  euds 
<if  them  are  Stled  with  buckles  hke  the  Snt  form  of 
chAia.  The  third  form,  or  wire  belti,  are  equslly 
ingenious  aud  simple,  and  are  made  in  various  sizes, 
like  the  other  forma.  Imagine  two  thiu  Btringa 
Btretchad  pircdtd,  Jia.  apart,  with  n  wooden  slide 
between  them  to  keep  them  at  that  distance 
imtil  wire  is  womid  round  them,  to  be  romoTed. 
Itound  this  string  tiame  are  wound  flat,  a  yo.  20 
:einc,  a  sparely  cotton -covered  and  gilt  21  coppci 
wire  side  dj  lidc.  Aftpr  eveiT  lU  or  12  turnn  Uiex 
trims  are  cut  and  alternated,  the  linc  end  heinfi 
soldered  to  the  copper  wire  of  the  next  element,  una 
the  copper  to  the  neit  imc,  and  so  on  until  a  aufli- 
cient  number  ot  copper-zinc  elamonta  are  obtained  ; 
then  the  ends  ot  the  belt  are  covered  with  thin 
tiilver  and  gilt  copper-ptated  rings  with  eyelets: 
the  tine  wire  soldered  to  the  silver,  and  the  finish- 
Eng  copper  to  the  gilt  copper  ring  to  form  poles  of 
the  belt,  and  the  same  appliances  as  in  the  other 
forms  added.  A..  Cati-atzi. 

[73012.]  — Errata.— Please  road  in  answer  to 
this  query,  p.  313,  Dec,  5,  "  damp  abarpa — and  an 
ordiuarr  large  comb,"  &e.  "ytiarpB"is  ia  some 
parts  of  England  the  name  that  "  middlings"  go 
b]>.  You  will  see  that  the  information  l^  got 
mixed.  Jack  ok  Mj,  Tbxdes 


_  could  not  have  diacovered  the  solution  "wilhoi.. 
the  aid  of  algebra  and  triganometr,T,  but  the  fallow- 
ing IS  a  strict  Euclidean  solution.'  The  problem  is 
to  describe  a  square  so  that  each  side  touehea  one 
of  four  given  circles.    The  four  ciroles  in  the  figure 


/«  M 


possible  to  fulfil  the  aboro  conditions,  but  it  will 
always  he  possible  to  draw  the  square  an  that  one 
or  two  of  the  Bdes/jiWiifij/  shall  touch  the  ad- 
joining circles,  the  other  sides  toaohing  the  ad- 
joining circles  without  being  produced.  In  the 
figure,  join  the  centres  A  C  and  B  D.  Draw  C  E 
at  right  angles  In  11  D  and  mtku  C  lH  •  D  D,  join 
A  E,  and  on  AE  describe  a  seiuicirclc;  now  call 
ttie  radius  of  the  circle  whose  centre  ia  A,  a ;  and 
the  other  radii,  t,  r  and  'I  reapecliTel}',  now  (see 
straight  line  below  the  Ggure)  make  the  distance 
f  II  •  B  -I-  c,  and  the  djstancs  Im  --.I)  i-  d,  then 
IB  M  -  B  +  c-  (*  ^-  il)  or  the  difference  of  the  sums 
of  theiadiiof  each    couple  ot  circles.     M»ke  EF 


to  F  O  and  C  G,  the  resulting" 

square.  Tu  prove  this  repent  the  construction,  but 
commence  at  B  instead  ot  C :  the  resulting  figure, 
SB  shown  bj  dotted  lines,  will  be  uaoti/  the  tame 


have   C  G  -  B  H,  but   C 
made    up   C  4-  KL  4-  a,  and   B  H  is  made  X 
A*MN  +  NP^-PH:  but  NP -radius  </,  and 
PH -BF -o  *e-(i  -  lii.    We   tlierefore   ' 
Ct-KL-ra  =  *  +  MN--rf(-a)-c-C*i-''>w 


[7303ji.]-TreB   Calf-To   "Pb.i 
BINDEE." — The  operatJoa    npon  wh 
informatiDn  is  the  most  difficult  of  nil  operations 
pertaining  to  the  bibliopegiHiio  art.    It  raay,  how 
eter.be  described  in  comparatively  few  words.  It  ci 
only  be  learned  h^  experience,  the  experience  bagi 
of  many  years  ot  patient  labour.     Tree  msrblei 
are  rare,  and  employers  are  prone  to  allow  them  t 
indulge  in  thjir  little  whims,  one  of  which  consia' 
of  shutting  themeelvoB  up  in  a  room  while  engaged 
in  this  intereatiug  piece  ot  work.     But  now  to  the 
book.    The  hook  which  is  to  be  marbled  is  covered 
iu  fair  catf  and  has  had  the  ordinary  proparntion  of 
being  washed  with  paste-wiiter  {1  presnme  I 
writmg  to  a  binder).     While  this    is  drying 
Bprinklee  to  be  used   can  be  prepared.    For  the 
black  dissolve  half  a  pound  of  greeti  copperas  in  ' 
quarts  of  water,  and  for  brown  halt  a  pounc 
salts  of  tartar  iu  one  quart  of  water.    These  are 
modem  preparations,  and  are  just  as  effect 

it  say  that  they  should 
Mrked.    The  boards  of 
the  book  ore  now  bent  a  little,  so  as  to  form  a  little 
trough  in  the  centre  oteacfa.  and  laid  across  rods, 
shown  iu  the  figure.    You  should  have  ready  on  i 


bench  beside   you  three   bowls,  two  contn 
besides  the  colours,  a  large  bnish,  the  other  co 

preas-pin,  or  a  piece  of  iron  gas-pipe.  The  liook 
should  be  eleviled  a  little  at  the  head  BO  as  to  allow 
the  colooTH  to  (low  t6  the  tail.  Take  up  the  birch 
rod  and  throw  on  the  water  in  large  drops  until  they 
unite  and  run  down  the  centra  In  a  straam.  Then 
with  the  brash  charged  with  black  and  beaten 
against  the  press-pin  a  shower  ot  very  Hue  ajiota  is 


It  the  < 


;^s,rc^v;Sh 


branches.    The  brown  is  next  thrown  on  in  asii 

manner.  You  will  observe  that  this  must  he  done 
while  the  water  ia  quite  fresh  upon  the  cover;  it 
muil  not  be  allowed  t.)  strike  iu,  or  the  elYeol  will 

atrike  in,  a  sponge  must  be  taken  and  the  water 
soaked  up  from  the  bottom.  The  book  is  noff  left 
to  dry,  when  it  is  afterwords  finished  in  the  usu^U 
manner.  I  trust  tbi«  will  b?  helpful  to  the  querist, 
and  that  ho  will  he  able  to  succeed.     Iwouid  advise 

boards  if  possible,  as  a  book  once  marhle<l  cannot 
be  changed  without  putting  on  anew  cover.  I  may 
treat  of  the  subject  of  sprinkling,  marbling,  and 
band-colouring  of  leather  before  I  conclude  the 
articles  if  the  Editor  permits. 

FuiCnCil,  BOOCWKDKE, 

[73ai9.]— Aooninnlatora.— To  Mb,  Bottoxb 

What  appears  to  mo  to  be  a  mistake  ia  the  answer 
which  has  already  been  given  to  this  query  in  the 
issue  of  December  6.  The  capacity  of  lilhanode  is 
I  ampere-hour  per  ounce  avoirdupois.  A  plate 
Jiu.  by  Uin.,  if  j'^iin.  thick,  would  weigh  3oe.,  and 
ought  to  be  equivaleut  to  3  ampiire- hours,  or,  in 
other  words,  should  give  U  ampires  for  i  hour. 
Perhaps  the  plate  from  which  the  result  given  was 
calculated  was  rather  thiu;  but  the  thinnest  made 
rhen  new,  iiu,  thick,  and,  of  the  dimensions 
.  would  weigh  2ai.  It  ought,  therefore,  to 
. .  -  beeneiiual  to  i  ampere- hours—i.e.,  have  giveu 
8  amptrea  fur  J  hour.  Any  result,  however,  would 
depend  apon  the  amount  of  aorface  actually  covered 
by  the  acid.  A.  E.  Qosset-Fakiiee. 


eclancliu.  To  charge  it  you  should  put 
I  caustic  potash  in  both  porous  pot  and  outer 
essel  with  iron  tuminga ;  a  solution  of  3D  to  40  per 
3ut.  of  caustic  uotaah  is,  I  believe,  generally  used. 


through  these  oolumna  as  soon  oa  they  are  com- 
pleted. F.  ASKKW. 

[73UilO.J-Glow  Lamp— If  your  lamp  has  a 
.  jBistancB  of  .^U  ohms,  and  only  requires  'o  ampere 
to  light  it,  il  certainly  is  not  a  40-voll  lamp :  lo 
vulU  will  give  the  -a  ampere  which  you  say  il  re- 


omount   being  required— viz., 

ii-    =   !   (5).      Twelve  cells  in  MriM  will 

-  ^J  -  .'  (-o)-    If  you  have  30  celU,  yonwiIl|rf 


nsert  an  additional  roaiataHc 


(--)-,: 


2i 


of  1\  obnu,  I 


"£ 


parallel  '9  series,  will  give  very  neariy  tike  »• 
quired  current ;  the  figures  work  oat  to  ^^  •  la 
the  second  case,  you  will  get  the  best  result  bf 
using  the  24  cells,  '>  parallel  VI  seriat,  onAatu 
exactly  the  lame,  use  12  cells  in  wiies  to  mA 
lamp.  Tu  your  last  query,  yes.  Id  conclasioa.  I 
may  remark  that,  aiBuming  your  lamp  has  la 
efffciency  of  37a  watts  ptr  candle,  which  is  prst^ 
fair  for  this  class  of  lamp,  it  will  onlj  givealifbt 
of  4-caiidle  power — a  good  illustratian  of  (deetnc- 
Hghtiug  by  batteries.  B.  C.  BoTLa. 

[73092,]— Wimalinrat  DEaohlue. 
BsfeemBd  correspondent ,  Mr,   Bottom  , 
mistake— mori  unusual   with  him— in  bii  reply  lo 
this  query.      It  is  obviously  much  better  that  tU 

two  outside  platoB  of  a  Wimshurst *■' '■—'•' 

revolve  iu  one  direction,  and  the  tn 
the  other.  I  have  mode  a  verr  satisfactory  (- 
machine  on  this  principle.  The  two  inner 
are  fastened  U>  opposite  sides  of  one  pallry  ■ 
hj  a  direct  band,  and  tbo  two  outer  om 
fastened  each  to  a  boss  keyed  to  the  spindle 
drives  both,  deriving  its  motion  from  mcroaedbari 
pawing  round  a  groove  in  one  of  the  bosses.  Tit 
spindle  thus,  instead  of  beiog  a  fliture,  Tevolvais 
l:eariiigs,  consisting  of  abort  pieces  ot  braa  Ills 
driven  t^t  into  the  uprights.  The  urns  canyif 
the  neutralising  famshee  flt  on  these  short  pitcattf 
lube  which  projett  Iwyood  the  (ace  of  the  upridh 
for  Ibis  purpose.  This  arrsngBment  ia  better  lliu 
the  one  described  by  Mr,  Bfittone.beoauseiteiiaUs 
one  to  alter  the  angle  at  which  the  brush-ami 
stand.  It  ia  useful  to  ha  able  to  do  this,  u  lis 
machine  excites  itself  more  easily  when  the  bro^ 
spprnacti  thehorizmtal,  hut  f.ir  hmg  luu-kllMT 
should  bo  more  nearly  vertical.  This  chuiBsai 
be  effected  while  the  machine  is  ruoning,  Jl«ill 
be  seen  that,  according  to  this  method,  the  lileir 
of  constructing  a  4-plate  machine  is  not  md 
greater  than  that  of  constructing  a  3-plaleoot,» 
there  are  no  more  pallnys  or  bands,  and  oolyoH 


aliulei 


ticity  than  the  ordinary  theatrical   . 

plates  do  not  run  absolutely  truly  (and  mine  dam*) 

tbey  bend  back  the  brushes  in   one   part 


[73100.]— Jibbing  Horse.- Take  thehoi**! 
of  the  shafts,  and  make  him  go  round  in  a  oidtu 
he  ia  giddy.     Ho  will  not  have 

[73 lOO,]— Jibbing   Hor«o.— If  yoa  cairj**      n 
W.  Uortou'a  prescription,  there  is  no  doubt  &*"- 
the  horse  will  never  jib  again.     Tica  or  HmM 
food  ought  lo  cure  any  hor»e,  and  it 


unjui 


»whip 


[7S10B.]  — Paddle  Bteamai-.  —  We  Uk.  I« 
granted  that  the  original  makes  41  revolutiou  p« 
uinute  iu  water.    Do  you  mean  yonr  moJol  mu' 

attcr,  perhaps  you  tried  the  steamer  in  a  smova      w 
lond  where  there  ia  tittle  or  no  resisLuoa  to  M 

Crogress  in  proportion  lo  what  the  big  one  im* 
auoch  your  steamer  into  the  sea  where  there  usti| 
paves  to  obstruct  the  speed,  and  UieD  comptnW 
wo  together,  and  note  the  performiuoea.  J.  ^ 
[73102.]— Mlorosoopioal:  "A"  BTepilM 
L  Oorrsotlon,  and  Oeneral  Bnlaa.— lb 
this  query  WM  coowt^lf 
he  error  having  atisBa  evida|T 
;Lhata  Iiu.  eye-lois would 
in  a  perfect  achro.  oombimtj 
.  optical  matters  drop  npthatil>4 


lawer  was  wrong,  thet 


The  focal  leugth  ot  the  fiakL-laa*  itkuoldbttkio 
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MOfthf ^_.       ,„ 

Talue  of  Uig  combmation  oonsidared  u  a 
ii,  diride  twice  tbe  product  of  their  tociU 
J  tbeir  mm.  Let  us  take  tha  oombinatioi 
"F.R.A.S."  iu  lattm  31S66,  tot  Biample 


md- 


0  36in.v0'12in,  x2in. 


>e  divids  the  focal  Icni^ti  of  the  o.g.  gii 
"3030  bj  thi.,  wa  get  88-8  (or  SO  nearlTl  oa 
■'F.R.A,S."  J.D.M. 

]— Ohemlottl.— In  mj  reply  la<t  weeli  I 
iTB  put  '-FownB'a  Organic  Chomirtry." 

Su. 
.]— Contents  of  Cylinder.—"  Diitillar' 
the  following  formula  to  give  remilta  that 
iently  accurate  for  all  ptaotiod  purpose*, 
gK  not  rigidly  correct,  they  ate  -veiy  nearly 

'  •=  diameter  of  aylinder. 

"  length  ot  cylinder. 
'i  Mm  depth  of  liquor. 
V»  aieaof  end  of  eylindor-ifx'7854. 
2  —  cabicsl  contenta. 

len  the  cylinder  is  less  than  balf-fuU,  __ 
of  the  liqnot  ii  leai  than  the  radius  of  the 


VT^. 


(  3       V  "5 ) 

nenaoDS  are  in  feet,  then  C  will  in  o-... 
jUDd  in  cubic  feet,  which,  multiplied  bi- 
ly  61,  will  give  tha  contents  iu  galltiiis. 
r"  could  easily  compile  a  table  from  Oi- 
a  for  each  size  ol  cylinder,  and  say  in 
1  ot  depth  of  tha  liquor,  and  thus  bj,i< 
jand  the  means  ol  knowing  the  appruii 
ntity  in  his  Teasels. 

■le-IIole.  LroK5. 

1—Pttnchln».  — Perhaps  the  tollowine 
U  anil  yoQ  :— Pig.  1,  A,  alio. ;  B,  2in  ;  C. 
!.2,  A,  31in.;B^3in.:C,  3Jiu.;  D,2|m 


*,  11m.  diam. :  pilch,  three  threads  iier 
trees  thread  E ;  eye-bitting  for  ahacfclc 
~~  1o  bolt  porter-bar  to  for  handling. 


ulphate  of  copper,  thoroughly  dry  b 
1.1^  and  rub  over  with  dry  cloths,  ani. 
inelwithafew  drops  of  oliTooil.  Thaabov 

good  tor  writing  names  of  plants  on  r'm 
ardanars,  please  note.  W.  J.  W. 

^  Blackening  Zinc  Burfaoo.  — Ti 
Thanks  to  "Jack  of  All  Trades."  It  l.ii 
o  me  that  parhapB  "  Eos"  maybe  ablr  t( 
ha  proce«  by  which  the  Indian  artifli:'.!! 
IS  zinc  The  ware  is  called  "Boadnr.' 
thing  is  applied  which  blackens  the  Ei!i< 
avea  the  lilTer  unaffected.  C.  L. 


e  also  the  additional  od- 
hat  it  can  bo  toned  and  played  aa  n 
hou^  I  shoatd  recommead  anyone  wiah- 
e  and  play  the  banjo  as  a  guitar  to  hatf 
I,  It  being  almost  aa  imposml^ity  to  play 
acoompaniments  on  a  smooth  fingtr- 
'you  want  to  play  eolos,  thimble,  tremnli,, 
lOldreooiomend  a  flve-string  asb<!iDgth>^ 
have  a  narrower  bridge  and  handle,  an  J 
:h  more  oomfortable  to  hold  and  play. 
ilaeing  tha  fingers  on  the  freta  at  vailous 


who  changed  trom  a  seven  tc 


e- string  have  n 


mend  a  idi-string  to  anyone  who  is  not  an  expe- 
rienced player,  tha  fourth  string  sometimes  havinf 
to  be  tuned  up  or  down  a  tone,  trom  C  to  D,  oi 
vice  ffriA.  Do  not  use  a  machine  head— they  an 
simply  a  nnisance  on  a  banjo  s^ung  with  gut 
strings ;  for  metal  stringa  the;  are  indispansaue. 
Pegs,  tfl  work  eomfottably,  ought  to  be  oarafolly 
flCtad,  and  then  it  requires  some  practice  to  use 
them  properly  ;  but  ones  you  get  into  tha  way,  they 
will  oe  DO  trouble.  The  metal-rim  banjo  is  — 
tainlyttaa  best,  giving  a  much  sharper  and  i  .  . 
powerful  tone  than  a  wood  lim.  Use  QBimaii 
silver  tor  making  hoop,  and  line  the  inside  wiUi  oak 
or  maple ;  the  edges  of  metal  hoop  must  be  turned 
over  two  steel  wires  to  get  the  best  results.  I  will 
give  you  further  information  if  required.  ^ 

,     J.   Q.  WlHDBB. 


for  primary,  and  21b.  of  No.  36 
for  secoudaij.  The  usual  calculation  for  secondary 
wire  is  Ub.  for  an  inch  spark  of  above  wir«.  lusu- 
late  layen  with  paraffined  paper.  ".    t 

Q.  C.  NEWi.iin>-SinTn. 

[731M.1— Traction    Bnglne.— For   dimensio 
of  this  model  I  refer  you  to  description  given  bv  i 
on  page  218  of  No,  1285,  Voi.  L.,  of  "  Ours." 
firebox  of  wze  msntioned  by  you  might  possibly 
hum  charcoal,  or  even  wood ;    but,  I  doubt,  is  a 
little  tco  small  tor  ordinary  coal.  J.  A. 

[73U9.]— Organ  Query.—"  Geoaeric  "  may 
probably  desire  some  further  information  in  aniwer 
to  hisqueatiDn,  He  has  already  been  told  that  the 
" Sesqui-altara "  and  the  "Mixture"  are  ~~' 
mechanical  appliances,  and  that  they  are  spea 
stops,  similar  in  so  far  that  ttiey  ore  oompi 
stops- that  is,  they  are  formed  of  two   or  i 

rouKS  of  pipes  which  sound  together.     But  he  

not  been  informed  exactly  what  the  Sesqiti-altera 
is,   and  whence  it  derives  its  name.     Althougt    - 

Sqsqiti- altera  is  in  all  cases  a  Mixture,  it  by 

means  follows  that  a  Mixture  Is  a  Senut-altera.  I 
give  here  the  compositions  of  both  Sesqui-altoras 
andMixtore' 


CO  t. 


8Bacmi-*IiTBB4,  II.  BiKxa. 
...     12th 


ITth 


SBsaui<at,TEEA,  TI.  Iti^na. 

CCtoC 13    19    22    24    28    29 

C«harptoc'....    Ii    15    19    22    24    26 

c- shall)  to  c'  1..    ■  8    Ii     15     17     V.i    21 

o' sharp  to  top . .      1      8    12    lo    17    19 

MixTtTEB,  rv.  Banes. 

CCtoB 19    22    26    29 

Clot'    12    15.  19    2-1 

f'lhirptob*    8     12     16     19 

tftotop 1      S^    12    15 

Oenserio  "  will  observe  thai  in  both  the  Sesqui- 
alteras  there  are  two  ranks  ot  pipes,  which  stand  at 
the  interval  of  a  major  sixCh.  In  the  first  example 
the  17th  or  thii^sounding  rank  stand  at  the  m- 
terval  of  a  major  sixth  from  the  12lh  or  fifth 
ling  rank.  In  the  second  example  he  will  find 
this  interval  between  the  19th  and  the  24th  in  the 
Srst  and  second  breaks,  and  between  the  12th  and 
'he  nth  in  the  third  break.  In  the  Mixture  he  will 
leither  ffnd  the  I7th  nor  the  24th,  and  accordingly 
the  interval  ot  the  major  sixth  is  altogether  absent. 
It  is  from  this  interval,  or  from  "sexta,"  a  sixth, 
:hat  the  Sesqui-altera  derives  its  name.  I  hope  I 
lave  made  the  matter  quite  clear  to  "  Oenseric. 
Q.  A.  Attdslky. 
[73150.]— Diaooimt.— Tour  formola  is  merely 
iquivalent  to  the  following : — 

£1  4.,  6d.  X  (l^L-^^-) 

\        °         /   _   £1  4(.  ed.  X  37-6 


20  lOO 

is  to  say,  tha  62t  par  cent,  is  deducted  from 
tha  100,  and  the  result  is  a  net  amount.  It  is  a 
rery  unnecessarily  roundabout  way  of  doing  a  very 
simple  calculation.  To  take  6ii  par  cent.  oS 
CI  4s.  6d,,  taks  50  per  cent.  -  I2a,  3d.  +  12^  per 
lent,  {one  fourth  of  60  per  cent,)  —  3a.  076d.  = 
5».  375d.  This  is  the  discount  required.  Deduct 
t  from  £1  4a.  Gi.,  and  the  net  amount  is  9s,  2-25d. 
H.  Bbocelbuitbsi;. 
[73151.1— Bnnaen  Battery.— You  must  give 
ize  of  cell  and  elemsnta,  and  etreagth  of  current, 
■efore  anyone  can  answer  this  question.  Roughly, 
."ifuart"  cell  will  giro  1  ampere  for  12  hours, 
lut  varies  with  strength  ot  solutiona  used. 

R.  C.  ROTLB, 


or  champagne  bottles  (ordinary  bottles  wHI  not 
atand  the  praaaure),  or  it  a  little  bulter-milk  ii 
mixed  with  the  milk,  it  will  be  ready  for  use  sooner ; 
about  IS  to  20  days  will  be  sufficient  to  complete 
the  procera  ;  butit  may  be  used  much  sooner,  as  Uie 
milk  wHI  t>e  curdled  in  three  or  four  days.  When 
it  is  fully  ripe  it  is  almost  impossible  to  open  the 
bottle  without  a  portion  ol  the  oontents  being  lost ; 
as  treble-oer&tad  soda-water  is  nothing  to  it  tor 
effervescence.  The  best  way  la  to  use  a  champagne 
tap,  and  ao  draw  it  off  as  required.  SiasEX. 

[.73157.]— Konmiaa.- To  a  quart  of  new  milk 
add  a  sixth  port  of  water,  and  to  this  mixture  add, 
ss  a  fermant,  an  eighth  part  of  the  souceat  butter- 
milk that  <!an  be  got.  In  future  preparations,  a 
similar  quantity  of  old  koumias  wiu  better  answer 
tbe  purpooe  of  a  termeat.  Cover  the  vessel  with  a 
cloth,  and  allow  to  stand  in  a  place  ot  moderate 
warmth  for  twenty-four  hcuri,  when  a  thick  aub- 
stance  will  be  found  collected  at  the  lap.  Stir 
well  until  this  substance  is  thoroughly  mixed  with 
the  liquid  portion  beneath,  and  allow  to  stand  for 
twenty-four  hours  more,  when,  having  filled  a 
battle  two- thirds  full,  and  again  thoroughly  mixed 
by  shaking,  the  preparatloo,  now  called  koumiss, 
may  be  used  at  ouoe,  or  the  bottle  tightly  corked 
and  kept  in  a  oool  place  for  future  use.  Always 
shake  Uie  bottle  well  before  using.  N,B.— We  did 
not  use  water,  and  of  course  the  koumiss  waa 
stronger.  J.  L.  Donoutxe. 


wise  good)  buttermilk.  Put  it'  into  a' wide  j 
cover  with  a  clean  clotb,  and  let  stand  in  a 
warmish  place  (about  75°  F.)  tor  24  hours;  stir  up 
well,  ana  leave  for  another  21  hours.  Then  beat 
thoroughly  together,  and  pour  from  jug  to  jug  till 
perfectly  smooth  and  creamy.  It  is  now  "still" 
koumiss,  and  may  be  drunk  at  once.  To  make  it 
"■parklmg,"  which  is  geceraUy  preferred,  pat  it 
into  champagne  or  soda-wateT  botUas ;  aa  not 
quite  fill  them,  well  secure  the  corks,  and  lay  down 
in  a  cool  cellar.  It  will  than  keep  for  six  or  eight 
weeks,  thoagh  it  becomes  increasingly  acid.  To 
mature  some  for  drinking  qoickly,  it  ia  as  well— 
eapecially  this  tima  ot  year — to  keep  a  bottle  ortwo 
to  atort  with  in  some  warmer  place — say  the  usual 
living-room  (not  close  to  the  fire,  though) — and 
from  tima  to  time  shake  vigorously.  With  this 
treatment  it  should,  in  about  three  days,  become 
sufhoianUy  effervescent  to  spirt  freely  through  t, 
chimpagoe  tap,  which  must  be  need  tor  drawing  it 
oS  as  required.  Later  on,  when  very  frothy  and 
acid,  it  ia  more  pleasant  to  drmk  if  a  little 
sweetened,  water  (or  milk-and-water)  is  first  pat 
into  the  glass.  Shake  the  bottle,  and  hold  it 
iuvartad  well  into  ttie  tumbler  before  turning  the 
tap.  Having  mode  one  lot  ot  koumin  as  above, 
you  con  use  some  ot  that  instead  of  buttermilk  aa  a 
ferment  tor  a  second  lot,  aud  so  on  fire  or  six  limes 
in  lucoeasiou  ;  after  which  it  will  be  found  adrisabls 
to  begin  again  as  at  flnt.  Mare's  milk  ia  the  beat 
for  koumiss;  then  ass'a  milk.  Cow's  milk  may  be 
made  more  like  tbem  by  adding  a  little  augar  of 
milk  {or  even  loaf-sugar)  with  the  hot  water  before 
fermenting.  But  periiapa  the  chief  drawback  to 
cow's  milk  ia  that  the  cream  separates  perman- 
ently, whereas  that  of  mare's  milk  will  remix, 
I  generally  use  partially  skimmed  milk,  for 
I  ii  much  cream  it  only  forms  little  lumps  of 
butter,  which  ore  apt  to  clog  the  tap,  or  are  left 
behind  in  the  battle.  Mu  Nc. 


-orked  with  si 
11  I  want  for  a  9iin.  t'.  B.  S.  K. 

[73162.1— Lamp  for  Toleaoope.- Colia  oil  does 
ary  well  for  th«e  lamps ;  but  you  cannot  avoid 
le  formation  ot  soot.  A  bensoUne  sponge  lamp  ia 
good  aubstitute ;  but  there  is  nothing  better  uua 
gas,  if  available.  Sn. 

J;3l63.]—WaterpFoof.— Either  get  a  litUe  oi- 
1  and  pat  into  some  worm  water,  and  bmah  it 
it,  and  put  into  some  soft  water  ;  or  get  an  ounce 
carbonate  of  ammonia,  and  dissolve  in  a  pint  of 
warm  water,  and  do  the  same  as  above,  then  hang 
It  straight  to  dry.  JiCK  op  *it.  Tainsg. 

[73165.]— Olinkera.—ThneyoD  are  sure  to  get, 
_ore  or  less,  according  to  what  f  ou  use,  and  quali^ 
of  ooal,  aa  the  sulphate  of  iron  and  ash  wiu 
comlrine  at  a  very  low  heat. 

Ji^x  O!  Axil  TEU>Ba. 

[73166.] -Bqnatoreol.— A  movable  circle  with 

fixed  vernier  tot  B.A.,  and  a  fixed  drcie  with 

_ovab1e  vernier  for  Dec.  circles  can  be  cut  from 

sheet  braas.    No  one  can  give  directions  for  fixing 

without  seeing  (he  atand.  Sn. 

166.]  — Bq,iiBtDreal.  —  "  A  portable  eq^ua- 
toreal.' '  These  words,  seeing  that  there  are  various 
'  ids  of  auch  in  daily  use,  aSord  scarcely  enough 
ormation  to  eouble  one  to  assist  you.  Is  your 
stand  made  after  an  Eaglisb,  a  German,  or  a  French 
Attem?  It  of  English  design,  is  it  Ombb's, 
Cooke's, orTully's^    Boom  not  having  originally 


VNOIJBH  HBOHANIO  UXD  WOBLD  OT  80IBN0B:    No.  1S4S. 


■an  ploTided  for  drelas,  wheie  can  It  ba  fonnd  t 
ra  t&s  sxea  long  anoiuh  f  Can  the;  ba  lawthened, 
d  downF    Of  whmt  diametu  whaie  t 


dralsB  ara  to  be  fixed  ?  Tbeaa  qoealioiu  oan  beat  be 
•nnrraed  b;  TooneU.  Fox  oonTsnleDce  of  raadisg, 
the  dralea  aonld  be  fairt;  naw  togeUier,  and  tba 
Temler  oonTanlenlly  dtoated.  Aa  to  tbe  diolea 
thamaehFaa,  they  miut,  of  wane,  be  gndnated  by 


[T3170.]— BUokenliiK  Oxide  of  X.ud.— Ton 
lannot  get  it  bUck,  bat  jon  con  Tai7  near  it  by 
e^todng  it  to  salphnretted  hydrogen  gat. 


[73171.1— ZJthuioda  Flatea.  — Tou  oaimot 
make  a  ooiuieotlon  to  Uthanode  wilb  ooppor  win ; 
flui  only  way  ii  with  "  platinom."  The  two  holee 
yonnuntion  are  foi  onall  ebonite  bolta  and  nati. 
lite  eonneetion  is  made  u  foUowi : — Put  tbe  ebooiCa 
bolt  thiont^  the  hole,  thm  plai»  a  inLail  di«o  of 
pUtinnm  (like  a  waabei)  n^  to  the  lithanode, 
afterward!  a  oellnloid  WMher,  and  acraw  on  the 

ebcniite  nut.    Bafora  tight"  '   -     

OMtioit  to  the  platinum  £ao 

wire,  which  ihonld  bn  long   ...   „     ..       .,. 

the  ndea  of  the  cell,  lo  that  a  copper  wire,  aoldered 

m  to  it,  wiH  be  bnood  the  reaoh  of  the  acid.    Toi 


[73186.]— Benzole  and 


plug  int 
iid  k>t  il 


f  pipe  which  he 
ioat  Ar  paatthe 


nnotly  the  aize  of  pioa  bore, 

itreaton  the  wood  plag  ;  it    ._ 

Anih  with  edge  of  ptpa.    He  attould  then  "  iweat ' 


it  both  neat  and  dnrabla. 

mm.]— Boldsrlnr  Brau.— It  the  tube  i<  not 
to  be  anbieeted  to  any  great  heat,  yon  can  aoldar 
with  ordmary  tinner's  •older  (fiue  at  aboat  310  F.) 
wing  aa  a  flux  a  mixtore  of  salammoniac  and 
naln.  If  you  rsquire  it  to  atand  heat  you  must  uee 
biBiing  oompoaitiiiti,  which  nan  «ily  ibe  fend  with, 
a  blowpipe;  nab  borax  and  water  tta,  flax.  Should 
jon  find  any  difficulty  in  toButg  above,  the  f 

g  oompa.  wilt  auit  better  :  eUTer  S,  brau  2, 


yon  find  any  difficulty  in  taaiitg  above,  the  f oUoi 
lug  oompa.  wilt  auit  better  :  eUTer  S,  brau  2,  imc  ». 
'-  -"•■ ■--  end  of  the  tuba  will  have  to  be 


now  iaythat 
p  a  good  fire. 


fitted  in  tightly   before  beginning  to  Bolder,  and 
batttt  nipport  it  on  a  block  of  wood.      J.  N.  C. 

(73175.]— aiaaa,  to  Stain.— Get  a  abort  length 
of  ain.  itack-pipe,  coat  iron,  lay  it  apon  iti  side, 
and  fill  it  about  a  third  full  of  fine,  dry  alakad 
UnM,  and  make  it  nice  and  level;  n<~  i--—  - 
aoroaa  your  kitchen  grate,  and  make  up  _  „_ 
Hie  lime  lay  at  tbe  botbnn,  a  nice  level  bM, 
joor  glaaon.  Now  take  lome  borax  and  put  it  in 
a  Are  pan  and  drr  off  the  wat«r,  the  aame  aa  burnt 
•Inm  u  made.  Take  equal  parte  of  thia,  led  lead, 
and  t«d  ochre,  and  in  a  mortar  or  on  a  atooa,  grind 
aa  snooth  aa  yon  can  with  turpi.  Now  paint  letten 
or  any  device  upon  a  narrow  ilip  of  glan,  and  put 
It  In  upon  the  hot  bed  of  lime.  When  yon  aae  it 
run,  it  It  done.  You  may  take  out  if  it  ii  not 
blau  enough,  put  about  a  third  of  black  oxide  of 
inaoganeae,  and  grind  up  Sne  and  mix  with  it,  and 
pfooead  aa  before ;  and  you  have  the  whole  pioceea, 
only  In  miniatnre.  Jaoe  ov  All  TbIhes. 

[73177.]— loeland  Spar.- The  timplett  polarU- 
fngprinn  you  can  make  yonraelf  of  your  apar  is  a 
DMnral,  or  Fresnel'i  rhomb,  obtained  by  alicdng 
away  the  evanneuea  on  bhe  faoee  of  Qie  oyatal, 
and  then  poliahing  it  on  all  aidee  on  paper.  AadsBT 
(par  ia  now  of  oausideratde  value,  the  leaa  yon  have 
to  cnt  away,  and  the  larger  your  fiaiahsd  ptiam 
beoomea,  the  better.  If  required,  it  can  then  at 
aoyUmebe  oonvertad  into  a  Nicot,  double  image, 
or  other  form  of  priam.  A.  ClFLaiZI. 

[7S179.]— Oraoked  Hande.- Try  the  foUowios 
Cantment:  —  Camphor,  60  graina  ;  boiio  add.  3<J 
grain*;  lanoline,  white  vaaelioe,  of  each  )oz.  to 
make  an  ointment.  F.  B.  S.  E. 

[73179.]~;Oraoked  Handa.- Ai^oint  your  hands 
with  glycerine  after  waahing  and  while  they  are 
atHldunp.  If  uaed  without  aome  water  It  haa  a 
drying  tmdancy.    Vaaeline  ia  no  good.  8a. 

[73176.1— Cracked  Handa.— '■  J,  C.  S."  ahould 
gat  hia  chemjat  to  mix  a  powdered  ball  of  aal- 
pranel  with  2aE.  of  vaseline,  and  rub  well  in.  I 
have  found  thia  miiture  moat  healing  for  alt  kinda 
of  ciBCka,  chape,  and  aorei.  J.  B.  S. 

[73179.]- Cracked  Handa.- Waah  your  han^Ia 


doctored  a  fresh  crack,  and  ni 

it  waa  quite  healed,  but  it  mar  not  anit  all  aliks. 
W.  P.  W. 

[73179.^-OTaokad  Handa.- Take  a  little  con- 
densed milk,  and  mix  it  with  water,  and  get  a 
pennyworth  of  tinctaia  of  myrrh,  and  put  three  or 
bnr  drops  intd  it.  After  wtdl  waahing  your  handa 
with  Fears'  soao,  or  good  yellow  aoap,  d^  well 
with  a  soft  towel,  then  waab  your  handa  with  that, 
and  let  them  dry ;  or,  it  you  uae  milk  from  the 
oow,  mix  a  table- spoonful  with  a  leaspoonful  of 
honey  in  a  bottle,  with  20  drops  of  n^frh,  and  well 
•bake.  Ton  can  put  a  little  into  some  water,  and 
Qse  it  every  time  you  waah.  Do  not  nse  any  of  the 
oommoa  ao^.  Jaoz  or  All'  Tudbb. 

[73179.7—Oraoked  Handa  (F)  Sktn 
thxaash.  Vroat. — I  take  this  opportunity  ot  _ 
the  following  recipe  for  cracked  or  chap{>ad  hands7 
which  I  have  found  to  be  a  never-failiiig  cure 
among  my  many  acquaintances  whom  I  have  told, 
having  got  it  given  to  me,  some  12  years  aince,  aa 
an  EiJar.raH  Hbchimio  ndpe,  wtuoh  cured  me 
thoroughly  in  one  month,  ud  have  never  been 
bothered  aince.  Oet  sjxpennyworth  of  Price' a 
pure  glycerine  from  a  chamiat,  with  carbolic  add 
added  the  strength  of  carbolic  oil '  then  joat 
before  poing  to  bed  wash  the  handa  as  clean  as  pos- 
aiblo  with  hot  wator,  and  lightly  dry  them  with 
towel,  and  apply  the  glycerine  and  carbolic,  holding 
the  hands  before  the  nra  and  rub  well  to,  then  put 
the  hands  in  a  pair  of  old  glovea  and  go  to  bed ;  the 
heat  tbroosh  the  night  will  allow  the  mixture  to 

Ketrate  through  and  through  the  hands,  and  make 
n  soft ;  wash  them  in  the  mocntog  as  naual,  and 
'EV'7  ^^"J  o'glit  tor  aome  time,  and  I  am  sure 
Inquirer  wiU  have  reason  to  thank  our  practical  and 
amateur  paper  for  ita  exiateuce.  Will  look  tor 
ftntlm  reply  in  the  course  of  a  week  or  two. 

Avmmji  Mbchanic. 
[73180.] —Electrical  Work.- Required  a  cru- 
cible, oover,    pair  of  tongs,   good   coke  fire.  Sea. 
Yon  can  melt  braas  in  on  ordinaiy  grato.    ^^ 

[T3182.]  —  Small  Bleotro-Uotor.  —  To  Mb. 
BoTTOHB.- A  amall  drum  armature,  about  lin. 
diam.,  3In.  long,  wound  aa  a  Siemens- Altaueck,  in 

eight  aectiona,  with  3oz.  No.  20  wire,  will  give  good 
— nolta.  I  have  made  a  Gramme  armature  li- 
■  with  lor.  of  I" 
took  a  lot  of  time  to  wind, 
andtttopoiret  waa,  ot  course,  very  small  indeed. 
S,  BoTTOse. 
[73182.]— Small  Eleotro- Motor, —For  driving 
what  machinery  F  A  dandng  nigger  or  a  Blondin  V 
A  wheel  ot  lite  or  a  guillotine  i*  A  railway  train  or 
aboat?  Ansigineer^a  tools  or  a  coajur^a  aecret 
tricka  ?  Where  built,  weight,  and  cost  are  "moat 
important.  Bedgn  must  be  suited  tpeciall'j  for 
each  purpoae.  A  motor  weighing  altogether  4oz.  ia 
capable  of  a  good  deal  of  mechanical  work.  I  have 
such  before  ma,  driving  a  4in.  vacoum  tube.  It 
would  not  be  difScult  to  make  one  half  that  size, 
the  wonnd  armature  weighing  lot. 

A.  Clf  L1.TZI. 


derived  ft , 

different  aubstonce  from  baoxoUo^  'It 
mentioned  that  retatlera  are  apt  to  snlatit 
line  for  benzol,  either  from  ignoranca  < 
sake  ot  profit.  Benzol  la  the  higtiar  prii 
two.  Benzine  isdeseribedia  aome  booaai 
moua  with  benzol ;  but  thia  ia  not  oomMl 
to  modem  use  of  the  words.  Boieiiii 
benzol  (or  riiould  ba). 

CHABLEa   E.  SOHS,  F.C.S. 

[73187.] —  "  Fraah  "    Pbotosraph 
tlona. — You  can  keep  moat  photographii 

ready,  but  after  ^Oyears'  e ' '" 

a  tDliuion  twice.     Iliia  is  th 


lemeazunAof 


and  soft,  wipe  dry,  and  while  soft  and  moist  apply 
the  ointment.  It  is  no  nse  putting  ointment  upou  a 
dry  hard  crack,  or  woond  ;  but  whan  softened,  rub 
tba  ointiiMnt  m  tor  a  few  minates  aa  though  you 


[73184.]  —  Fooket    Aoonmnlator.  —  I    have 

daaorihed  the  construction  of  theae  quite  recmtly  in 
the  Ekolibh  Uaciuina.  It  nm  cannot  refer,  you 
had  better  get  my  book,  "  Eleotrical-Inatrnmcnt 
Making  tor  Amateur*,"  where  yon  will  find  a  full 
and  detailed  account  of  the  mode  of  making  tham. 

8.    BOTTOHB. 

[73186.]— BeuBole  and  Bsnaolliia,—Toa  are 
qoito  wrong.  Benzol  and  benzoline  are  not  the 
aame.  The  first  ia  obtained  from  coal  tar,  die 
seoond  from  petroleum.  They  differ  both  chjemi- 
cally  and  phyiically.  For  glove- cleaning  by  all 
means  nse  ben^ohne.  Sv. 

[731 8S. J— Benzole  and  BenaoUne.— Without 
gomg  very  deeply  into  the  chemistry  of  these  bodies, 
I  may  aay  that  the  former  is  a  pure  hydrocarbon  of 
the  formula  C.U,.  Banzolina  ia  a  mixture  of 
several  hydrocarbons,  along  with  benzole,  and  is 
obtained  among  the  liehlar  producte  of  the  distilla- 
tion of  petralaum.  It  the  benzoline  is  clean  ^that 
Is,  not  placed  in  greasy  or  varnish  cans),  it  is 
almost,  it  not  quite,  as  effective  as  benzole,  tor  Uie 
removal  ot  grease  and  similar  stains. 

3.  BorroHK. 

[73186.]  —  Benzole  and  Benzoltne.  —  Hie 
former  fluid  is  a  coal-tar  naphtha,  the  most  Im- 

Cant  constituent  ot  which  ia  benzene  (C4H4). 
zoline  is  petroleum  naphtha,  consisting  lareely 
of  heptane  and  other  paraf&na.  Benzine  is  used  to 
denote  the  mora  volatilo  portion  of  petroloom 
naphtha.  Benzoline  is  a  very  good  aolvent  for 
grease,  and  is  largely  used  for  this  purpose  by 
cloth- cleaners :  it,  however,  docs  not  evaporate  so 
readily  as  benzine,  and  the  odour  is  mors  laatins. 
Benzoline  haa  hardly  any  action  on  cool-tar  piti£, 
whilst  benzole  dissolves  it  ruadily.      Thia  forms  a 

Cd  ready  teat  tor  distinguishing  between  the  two 
.  lida.     Benzine  Collar  derives  its  name,  I  balieve, 
from  the  originator,  M.  ColUs. 

E.  WiaimuH  Bell,  F.C.S. 


[73187.1  —  "Frarti"  Flu>to«nph 
tlona.- Withrofarancatohypo.,  thetHU 
means  unused,  nnoe  the  stock  solnt 
fairly  well  in  corked  or  stnipered  bottle 
unless  made-np  satuiated  aolntion  ii 
according  to  Major  Rusaell's  plan,  rapidl] 
atea.  Ferrous  sulphate  solution,  vnth  i 
paraiOn  oil  over  it,  keeps  several  nuHitbt. 
of  potash  keeps  wall,  so  also  do  alnm,  ca 
•oda,  and  potash.  Bromide  ofpotaaeini 
keeps  fairly  well  in  the  dark.  Tlie  dtric 
tion  goea  mouldy,  but  a  trace  of  oil  ot 
remedy  that.  Soda  sulphite  and  by 
eolations,  if  expoeed  to  the  air,  gradually 

[73187.]-"  Froah  "  Photoiraphio  81 
— In  applying  this  term  topym.,  I  ahould 
long  as  tlie  solution  retamed  ite  origini 
have  used  pyro.  solution  that  had  been 
two  yean,  and  it  was  nearly  black.  I  si 
call  Uiat  "  fresh."  Ton  may  safely  kae[ 
tlon  the  bromidea,  alum,  potaaainm  tm 
oubonate,  it  made  with  pore  water ;  1 
alum  develops  a  fongns.  Sulphite  and 
phite  of  soda  cannot  Ion?  be  kept  in  aolati 
out  deoompoaitian,  and  for  the  matter  of 
cannot  by  any  means  preserve  lolphito  fm 
position  ;  even  in  the  solid  form,  it  begins  t 
poae  aa  soon  a*  it  is  made.    Citiic-add  soli 

[73188.]— Oa-stovea  or  I.ampa.— It ' 
sumption  of  oil  is  the  same  in  anr  given 
lamp,  the  amount  of  heat  prodi)ced  01 
practically  identical.  With  lamps,  as  "  t 
pote  it,  he  can  utilise  the  light  aa  well  ai  I 
The  metal  of  the  stove,  though,  relaiu 
longer  than  a  lamp  does,  and  so  is  to  a  cer 
only  alight,  eit«nt  moro  useful  than  a  Ismf 
do  not  requiro  chimney  a— that's  an  aJvanli 

[73189.]-Batt»ry  Power  for  Coll.-T 
with  about  lib.  Mo.  Ii3  as  primary,  and  Jll 
as  aeoondary,  will  bear  aafely  four  pint  oeU 
mate  battery  coupled  In  senea.  I,eclaiidi> 
sood  for  woikinK  coils  :  too  much  intanu 
inoe.  3.  Bo 

[73191.]— Bnamel.— Yon  will  find  ago. 
on  enamels  in  the  "  EucydopEedla  Bnt. 
Mnspratt's  "Chemistry."  The  tempaial 
muffle  is  required. 

[73191.]— Enamel.-This  was  a  palsB 
expect  QaX  it  has  run  out  iiow.  Tha  iroa  i 
and  cleaned,  and  covered  with  a  wssh  1 
and  fine  silica,  and  well  flushed  all  over 
foundation.  R«d-Iead  and  red  ochre,  or 
iron  and  manganese  oxide  for  a  black;  I 
colours  are  nuneral  colours,  mixed  with  '■ 
borax.  I  don't  know  ot  any  book.  Tber 
in  a  moMo.  Jace  of  Au.  T 

[73192.]— AooTunnU  ton  .—Three  amil 
lators,  about  6(m.  by  4in.  by  lin.  will  da  1 
require.  8.  BO 

[73193.]- Bleotrlo  X.lKbt.— Charge  v 
with  ohromic  add,  3oE. ;  water,  I  pint;  siilili 
3oi.,  in  tha  carbon  compartiaent,  and  w 
aul^urio  acid,  1  of  add  to  12  of  water,  it 
compartment.  But  you  will  want  mere 
cells  to  give  5c.p.    Sea  what  volta  ai 

p».  _ 

S.Bc 


J primary  b^tery.     f  t  w . 

complete  failure  and  diBappoiijbasDt,  to  sa; 
of  the  expense  and  dirty  work.  \  I  have  trv 
spent  a  lot  of  money  upon  it.  ailpd  was  at  h 
gnsted  thati  gave  itnp.     Use  joor  spare 
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[U  nqoire ;  bat,  at  anj  rate,  two  will  Dot 
A  5cp.  lamp  may  ba  any  voltage 
iQt  ii,  an  a  nilo,  about  10,  whioJi  num-  ' 
luppOBfi  yaois  to  ba.  Nav,  a  Bimseo 
d  witli  nitrio  acid  in  the  poroui  pat 
.H.F.  of  I'SG  volt,  and  as  the  lamp  taken  ; 
light  it,  jou  nee  wo  ihall  reqnire  at  teait 
1  uriu :  tliat  ii,  the  cells  connected  by 
L  itjip  of  copper  or  atout  copper  wires 
.)  will  do— the  lyirbon  of  ona  cell  to  bo 

0  the  zinc  of  the  next,  and  no  on  ;  and 
',  we  get  tb^  combined  E.M.P.,  so  that 

1  yon  see  we  get  9-30  volti,  which  will 
lunp,  but  not  to  ili  full  power.    Should 

better  light,  yoQ  can  add  another  cell ; 
,g  io,  yoQ  will  only  belp  to  break  down 
t  more  quickly,  ae,  you  ace,  the  £.M.F. 
16  Tolti,  Your  lamp  should  be  marked 
oltage  it  requires ;  hut,  if  not,  make  up 
ud  try  it,  and  if  it  tights  the  lamp  pretty 
must  bo  contented,  as  the  light  from  a 

will  be  a,  mere  glimmer  to  a  shilling 
np.  Should  the  four  cells  not  light  it, 
Id  celb  till  it  dose,  not  going  above  six. 
the  cells,  till  tho  porous  pots  to  within 
op  with  nitrio  uad  and  the  outer  jar 
latcd  water  (1  ot  vitriol  to  12  water). 
s  should  be  level.  The  ourrent  will 
:Btant  tor  about  eight  hours,  when  the 
ave  to  be  renewed.  To  connect  biittery 
tt  number  IQ  wire  double  o.e.  I  have 
ke  mjHilf  explicit :  but,  shoxlld  you  have 
tj,  write  again,  and  I  will  try  tn  belp 

F.isrKW. 
-Plated    TeaDot.— If    the    Britannia 
misbehaved     itself     by    "absorbing" 
would  net  have  the  result  you  state,  as 


lUacken 


,  Who 
Sit. 


-Volt  and  AoinietBr.— To  ascertain 
and  the  total  E.M.F.  of  a.  batteiror  a 

t.  Tho  voltmeter  court  be  constructed 
ire  than  the  oipected  voltage;  then, 
le  quantity  of  the  wire,  the  resistance  is 
at  not  gulScieat  current  panes  to  do  any 
c  ordinary  dynamo  working  the  volt- 
iced  in  shunt  aerom  the  termmals. 

S.   BOTTOKK. 

—  Hodel  Boiler. — Methylated  spirit 
with  tubes  Jin.  to  tin.  diameter,  carried 
>{ler :  fuunel  l^in.  diameter;  nothing 
res  satintactioD.  Dry  woed  buma  with 
J,  and  charcoal  with  a  2in.  tube.  It  is 
ke  a  model  boiler  appear  to  work  at 
mre:  but  I  would  beindined  to  igneotion 
oy  of  tho  pressuro -gauge.  No  model 
acquainted  with  can  stand  this  pressure. 

-Synamo  and   Lig-htin^.— A  2ac.p. 

sbout  4S  to  60  volts.  Henoo'  26  cells  of 
r  ore  required.  The  smallest  available 
givaa  13  ampere  bours,  weighs  41b.  per 
l6.  for  the  set.  Price  per  cell  Ss.  » 
here  would  be  but  littlo  loss  in  bringing 
r  from  dynamo  after  charging.     To  nia 

ttle  short  ot  madness,  since  about  half 
■  of  battery  cells  that  would  ba  required 
notor  and  dynamo  would  work  the  lamp 

S.  BonuHB. 
-Kagnat. — No,  but  you  can  monetise 
'  iudosing  it  in  a  coil  ot  insulated  wire 
ittiog  a,  cnrrent  from  your  battery. 


ich,  however,  retains  its  magnetism  for 
ime,  that  it  would  be  of  no  oonsequenee 
other  battery  wilt  not  harm ^ouroail,  and 
e  the  atrength  of  the  inteimittant  coTTant. 
F.  C.  V. 

ice  its  current  is  allematoly 
en  io  the  other.    Better  use 
alone.     Ton  will  get  a  at 
'0  cells :  but  you  must  not  uis  more  loan 
I  you  will  break  down  the  insulation  of 

S.  BOTTON'E. 
—  Indian  JuKKlery.  —  Tho  feat  you 
vas  either  a  conjuring  trick,  pure  and 
ich  seems  to  me.  if  the  facts  were  as 
i,  simply  incredible),  or  else  it  was 
■d  by  so-called  occult  means.  I  use  this 
snt  of  abetter.  If  it  wa«  a  conjuring 
lis  I  mean  a  feat  that  could  be  performed 
t  and   recoguiaed  materialistic  means— 

I  think,  it  you  had  iavaatigated  the 
IB  time,  have  had  no  difRculty  in  proving 
wanrfi.  It  was,  however,  more  probably 
id  by  so-called  occult  moans,  proving  the 
I  toroas  at  present  unknown  to  aoience, 

ignored  by  it.  That  those  pheuomeua 
ere  ie  overwhelming  evidence,  and  it  is 
m  the  day  to  deny  their  edsteaw.    It 


''le-coli 
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you  are  interested  io  the  subject,  the  best  way  is  to 
study  it  yourself.  If  you  uivoatigate  the  matter 
patiently  and  without  prejudice,  you  will  coma  to 
tho  couclusion  that  whatever  these  mysterious  forces 
are,  there  is  no  doubt  that  thoy  exist.      A.  W.  O. 

[73203.]— Lead-Poisoning.— Since  you  do  not 
state  how  the  lead  geta  into  the  water,  bow 
expect  to  oblain  an  answer  to  jour  qneiy 
very  obvious  that  yoa  must  remove  the  caosb. 

Sh. 

[73203.]  —  Iiead-PoUonliiK.  —  From  lepeatsd 
expeiiments,  conducted  tor  a  large  filter  maker,  I 
have  proved  the  absolute  removal  of  lead  from 
water  by  passing  once  througb  a  filter.  The  same 
oondusion  has  been  arrived  at  by  sevoral  eminent 
analyats.  I  should,  therefore,  strongly  advise  Mr. 
C.  Holt  to  adopt  the  remedy. 

E.  WioiiTVAN  Bell,  F.C.S. 

[73203.1— Lead-PoUonlnK-— This  is  caused  by 
acids  which  dissolve  lead  from  the  pipes  and  cis- 
terns and  so  form  poisonous  salts  of  lead.  This 
add  is  produced  by  fermentation  or  slow  decom- 
position of  the  infusions  ot  vegetable  matters 
contained  in  water  obtained  fl^m  moorlands  and 
peaty  gathering- grounds.  Tho  remedy  is  an 
efficient  liltration  to  destroy  this  vegetable  in- 
fusion, which  will  also  remove  tho  colour.  I  shall 
bo  pleased  to  give  any  particulars  of  a  suitable 
filter  to  do  this,  on  knoning  the  quantity  o(  water 
required  per  day.    I  have  advertised  my  address. 

C.  E,  Gimsa. 

■  [73201.]— Bnomol  Wlilta.  —  Sea  answer  to 
73191  tor  the  foundation.  The  white  enamel.  I 
rather  aui.pect,  oonsbta  of  very  fine  silica,  borax, 
glide  ot  lead,  oxide  ot  tin,  French  chalk,  and  bone 


Then 


patent  piilveriiing  company  in  Nine  Elms- lane  who 
supply  a  great  quantity  of  very  finely -powdered 
sihca  m  the  form  of  glass,  and  I  expect  that  they 
are  sitffiiently  up  to  Uieir  work  to  make  a  selection 
in  material  for  various  purposes.  I  ttelieve  a  deal 
ot  it  is  used  iu  coloun.  Whether  tbey  supply  it  in 
ooluura  for  frit  for  enamelling,  I  don't  know.  It  is 
fired  in  a  muf!le  furnace,  ol  which  a  sketch  was 
given  in  the  "  EM."  somo  few  weeks  ago. 

Jack  of  All  Tamaa. 

[73207.]— Pitting  of  Boiler  -  Tubes.  —  Yon 
might  pat  a  little  soda  iu  ;  but  whan  you  dean  out, 
if  yoa  can  get  at  them,  give  them  a  thin  coa^  of 
drop  black,  mixed  up  with  Brunswick  and  turps. 
Well  clean  them  first.       Jack  of  All  Taaosa. 

[73207.1- Pittinar  of  Boiler- Tabes  .—This  is 
probably  due  to  the  add  in  the  water  (see  reply  to 
query73203.)  In  your  case  a  little  soda  putln  the 
boiler,  say  with  the  feed-water,  so  as  to  make  it 
alkaline,  will  prevent  it.  The  boiler  eboold  ba 
washed  out  from  time  to  time,  so  that  a  too  con- 
centrated solution  ot  soda  ebould  not  be  formed,  as 
this  will  corrode  the  brass  fittings. 


f:320B.]-GastiiiB  Black  Boain.— Get  a  glaxed 
earthenware  mould,  breathe  in  it,  and  when  your 


[  73209 .  J— O.E. B.  Irfjcos.  —  "  Regulator" 
find  No.  230  illustrated  in  a  back  volume  :  bul 
have  not  mine  by  me  at  present,  I  am  Bnable  to  tell 
him  more.  Mr.  Worsdell  built  eleven  engines  of 
tho  230  type.  The  leadbg  particulars  are  as  fol- 
lows:— Bogie- wheda,  3ft.  Im. ;  coupled  wheels, 
lit. ;  higb-presflure cylinder,  18 by  21 ;  low-preaaure 
cylinder,  26  by  21 .  Heating  surfaoe :  Tubes, 
l,0S3S;  firebox,  117o;  total,  1  200Bq.ft.  Area  ot 
Qregrate,  17'3sq.ft.  Bailor:  Length  oE  barrel, 
10ft.  51  in. :  diameter  outside,  4  ft.  2m. ;  number  of 
tubas,  201:  Ijiu.  dia.  by  lift.  OJin.  between  tube- 
plates.  Working  pressure,  IbOIb.  Weight  c' 
engine: —  Empty.  FuU. 

tons  cwL  lb,      tons  cwt.  lb. 

On  bogie-wheels....  13       7    0.,..11     IS    2 

„  driving    U      3    2  ....  11    10    2 

„  b«aing    13    12    I.. ..14    IS    0 


41      2    3.. 


10    0 


Capadly  of  tender,  3,200  gallons  of  water  anc 
5  tons  of  coal.  Tbe  valves  ore  worked  by  moans  ol 
Joy's  valve  gear.  Tho  engine  is  fitted  with  thi 
Westinghoose  automatic  brake.  Wheel-baso:- 
Bogie  centres,  fift.  3ia. :  centre  of  rear  bogie-wheel 
to  centre  of  driving-wheel.  7ft.  71in. ;  centra 
driving  to  centre  of  trailing,  Bit,  Oin.  The  respect- 
ive performances  of  eleven  of  these  compounds  and 
eleven  of  the  502  class,  tor  three  mouths  ending 
May  21,  IBSO,  were  as  follows  :— 

Compound.      Ordinary. 

Train  milea  run 109,469i  64,671 

Engine 112,751!  66,656t 

Coal  consumed 2a,7fi7cwt.     19,647cwt. 

„       per  train  mile  29-4lb.  33-81b. 

„        „       „  engine  „  28-6lb.  3a-81b. 

Qiatgow.  iiETXOB. 


volts.  The  current  depends  on  the  i  _ 
sistance  in  circuit.  Tho  right  fimd  to  work  yonl 
battery  with  consists  of : —Bichromate  of  potash 
Goz.,  water  1  quart,  sulphuric  add  Ooz.  Hanoe, 
yoor  four  cells  will  take  72oi.  of  bicbrumate,  diS' 


of  oil  of  vitriol 
(sulphuric  odd).  Use  when  qnife  oold.  The  battery 
will  light  well  a  ll'Volt  lamp  forabout  three houTi, 
and  will  give,  when  coupled  in  aeries,  about  7-i 
volts.  Sea  my  lists  for  approximate  castings  for 
motor.  Such  a  battery  would  work  a  motor  giving 
about  4-nian-power.     You  will  find  in  my  book. 


Electtioal  Instroments  for  Amateurs," 

'  the  tanna  "  volta,"  "  amperes,"  and  "  watts." 

S.  BttPTOSB. 


[73213.]— Aocnninla  tor  Ohargine.— The  efFeot 
of  charging  them  with  so  heavy  a  currant  would 

Srobably  bo  to  cause  tho  "paslo"  to  beooms 
etaclied  from  the  grids,  and  to  backla  the  plates 
badly.  S.  Bottoitk. 

1.1— Board   of  Trade  Bzam.— "  Aimo- 
to  duties  and 
ooks  published 
one  '■  Weight* 
Inspectors*  and  luspection  Model 
Hegulatious,   13M,"    price   ts.    Od.,    and    anothei 
'  Weights  and  Measures  Act,  1839 :  ~         '       ■ 


particulars  of  all  the  subjacta  k 
by  Eyre  andSpottiswooda,  Loi 


[73216.]— UioroBC ope,  UaanifyiuK  Power 
of.— "  The  magnifying  power  in  a  coroponnd 
microscopeis  the  product  of  the  reapectjvo  magnify- 
ing powers  of  the  o.g.  and  of  the  eyepiece.  .  .  ." 
(ljanot'8"Fbysica"  section  S9-1.)   Now,  the  power 


oyepie. 


wUi 


raty  tt 


li  Uia 


nee,  the  bost  method 
eadi  cose  will  be  by 
use  OT  micromeur,  as  given  in  section  already 
referred  to.  But  assuming,  for  DpproximaM 
results,  that  the  distance  ot  first  image  from  o.g- 
and  that  ot  distinct  vision,  as  each  lOin.,  we  get : 


l-Powi 


10        10 
'    1  li 


-    76  {A. 


*         '  I.D.U. 

[73217-1— Tuberouloals.— Koch  was  the  di»- 
ooversr  of  the  bacillus ;  Ehrlich  the  inventor  of  tba 
best  stain  for  this.  If  yon  cannot  get  it  from  ■ 
chamist,  get  "Practical  Histology  and  Pathology," 
by  Dr.  Gibbs.    Publisher,  H.  K.  Lewis. 

r.  R.  S.  B. 

[73217.]  — Tuborcnloaia.  — The  Kooh-Ehrlioh 
process  connBta  in  drying  tboronghly  in  air,  and 


material.    K< 


hinder  coagulation  of  tl 
ich  then  stamed  with  me 
Ehrlich  discovered  an  iraproven 


badlli  withilood  to  an  extent  more  than  any  oth«r 
bacilli  decolorisation  by  nitric  add.     You  will  find 

Earticulors  in  Hueppe's  "Motbods  of  Baclcrio- 
jgical  Investigation,"  traualateJ  b^  Dr.  Briggt 
published  by  Appleton  and  Co.,  ot  hew  York.  A 
renwii  is  given  in  tho  "E.  M.,"  Vol.  XLVL 
No.  1188.  Swift's  homogeneous  i',m.  objective 
would  suit  well. 

Plymouth.  B.So. 

[73220.]— Proportion  of  BnKlns  Farta. — 
Moke  piston  Jin.  thick;  rod,  I'jin.  diam. ;  length, 
6iu. :  oonnecting-rod,  8Jin. :  steam  ports,  llin. 
by  ;>|in. ;  exhaust,  1  (in.  by  ("iin.,  cut-off  at  jin.; 
Bywhael,  16in.  diam. ;  run,  l]in.  wide :  waight, 
about  301b. :  work  at  40  or  501b.  pressure. 

J.  A. 

[73222.]— Spirit  Idlmp  for  Boiler.— A  drculae 
lamp  with  twelve  (in.  wicks  wdl  raise  steam,  but  not 
vary  satisfactorily,  and  is  besides  rather  too  eipen- 
sivea  method  to  fire  with  methylated  spirit.  Batter 
to  bum  gas  or  fit  up  for  a  charcoal  f umaco,  whidi 
will  give  tar  more  satisfaction.  J.  A. 

[73223.]— Drain  Ventilator.- Cony  np  atona 
end  of  the  drain  a  4in.  diam.  pipe  to  a  point  not 
less  than  3ft.  above  the  highest  window,  and  lirine 
up  the  other  end  ot  the  drain  to  the  ground  level, 
so  OS  at  all  -times  to  allow  a  free  current  of  alt 
through.  If  the  surroundings  permit,  the  ground' 
levd  opening  should  be  at  the  upper  end,  and  tht 
4ia.  outlet  pipe  at  the  lower  end ;  but  this  can  only 
be  decidad  by  careful  study  ot  the  site,  and  it_& 


[73223.J  — VoatlUting   Sewer.- Put  a   Sin. 
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pipe  at  the  t  eiTMt  t  omt  to  t^  seirf  r  witliin  the 
QurtilBge.  AD  1  bring  it  to  ■  little  above  tbe  ground 
ierel.  'Thii  nets  u  an  air  inlet.  Run  a  4in.  pipe 
Bt  the  farthest  end  of  ths  hooae  right  np  to  or  a 
little  aboTO  the  ridge.  Siphon-traps  mast  be  used 
to  ench  dowt,  bat  no  siphena  hetween  the  ail  inlet 
and  the  ventilating  ahaft  must  he  uaei!.  If  the 
olowta  are  one  aboTe  another,  the  aoil-pipe  may  bo 
carried  to  the  ridjie  and  used  as  the  ventilating 
^af  t.  but  eliU  do  itphon  or  trap  of  any  sort  muat  Iw 
uaed  between  tbe  ur  iulet  and  the  ventilator. 

PnSB. 

[73223.]— Dr»ln  Ventilator. -Take  a  lin. 
gtack-pipe  np  both  ends. 

JioK  OP  All  TttAUBS. 

[73-224,!— VontilallnK  Bedrooma.— One  must 
fint  know  the  product  of  aii  bedroonu  divided  by  a 
paaaage.  Sx. 

[T3224.]  —  VentUatlnff  Bedroosu.— Pat  a 
Bojle'i  ventilator  ia  one  aide  or  end,  and  a  panel 
at  perforated  rinn  or  cornier  gaoze  wira  ia  the 
pusage.  J^CE  or  At.i,  Tkide3. 

[73221.]— Tent llatlnff  Bedroomi.— There  are 
BO  many  ideae  of  what  couatitutea  aatiafactory 
lentilation  that  without  much  more  ioformation 
it  ia  dilHcuit  to  give  n  suitable  reply.  If  the 
ttie  paaaage  ie  pure  and  can  be  warmed^  1  should 
draw  the  aapply  thence  through  tubes,  turned  ao  aa 
to  throw  the  current  upwards,  and  form  the  outlets 
hy  ontting  into  the  chiiuDoy  and  in  bath  room,  pro- 
tecting myaeU  from  down-draught  by  Amott'i 
balanced  Talvea.  Tbe  area  of  inlet  to  outlet 
abonld  ha  as  alx  to  five,  and  the  aize  proportionate 
to  the  dzo  of  room,  number  of  persons,  gaa  bumera, 
-condlsa,  &c.  Hall, 

[7S22-5.1— Fnraaco.- 1  ahonld  never  m 
uBCe.  I  ahonld  do  it  with  a  coke  oven,  bL 
muffle  chamber  over  the  flue 

JiCT  OP  All  Teades. 

[7322G.]— Steel  Boat.— What  you  most  need  ia 
to  ventilate  your  room,  especially  if  you  use  gaa. 
By  this  you  will  bave  improved  health  aud  no  rust. 
W.  P.  W. 

[73227.]— Mai-kInK  Ink.-Qet  some  logwood, 
ana  boU  with  some  water,  atnin  oil,  and  evaporate 
it  to  a  (hiok  syrup ;  get  some  smuU  iron  wire,  and 
dissolve  in  a  tew  drops  of  nitric  acid  and  a  tsa- 
epoonful  of  water ;  then  mix,  put  a  little  mothyl- 
ated  spirit  on  ths  thick  ssdioieut  whea  poiired  oS, 
then  mil.  Jack  of  AUi  I^udes. 

[73227.]— Marking  Ink.—"  Saul "  should  look 
up  some  of  the  back  numbers  o(  the  "  E.  M."  In 
Vol.  XLIII.  the  loUowiug  is  given  u  sn  iiidehble 
matkiag  ink :— Gelatine,  two  grains  ;  bichromate  of 
potasaiuai.  two  graina  ;  nigrOMine,  ten  gmina ;  water, 
2fl.os.  Dissolve  tbe  gelatine  and  the  nigroaine  in 
uuMt  of  the  water,  and  the  liichromate  in  the 
remainder.  Mix  the  two  solutiona  in  an  smber- 
eoloured  bottle.  A.  C .  WiLKEB. 

17,  Renfrew -atteet,  Glasgow. 

[732'23.]—Biaminat Ion. —Pro cure  Sliogo  and 
firooker'B  "Electrical  Engiasering."  and  Qisbert 
Espp'a  "  Electrical  TranBmiaaiDn  of  Enei^." 

S.  BorrOBB. 


J.  N.  C. 

[73323.]— Electric  LiKhtin*.— Don't  try  it. 
See  my  answer  in  this  number  to  <iuury  73193. 

{7322'J.l-Hleotric  Lighting. -To  Ma.  Bortosi 
—Bight  Ledanchc  cells  will  light  a.  small  sii-volt 
of  about  2ia.p.  for  about  tan  miuutea,  when  tbe 
cells  must  ba  allowed  to  rest  again  for  an  hour. 
IfBclauche  cells  are  no  use  for  more  than  a  few 
minutos'  work.  You  will  see  the  land  of  battery 
you  require  described  in  my  book,  "  Electrical  lu- 
atrument  Tblaking  for  Amateurs."  You  will  And 
the  infotmatiaa  you  re'iuira  abstit  lamps  in  my 
lists.    See  my  advartisemButa  iu  "  Sile  C'Jumu." 

S,   BOTOXVE. 
[T3230.]—Oonvertlng"Chttater*' Motor  Into 
Dynamo,- If  yoQ  euinot  get  on  more  than  I{lb. 
*     ■  re  on  the  fields,  you  had  better  try  a 


dynamo  if  it  had  heavier  F.U 


S.  BOTTOSE. 


magnets.  Go  to  the  nearest  bookseller  and  expend 
a  shilling  on  a  book,  as  the  latter  part  of  your  com- 
munication is  self-evident.  Su. 

[73233.]— Bleotro.- A  piece  of  soft  iron  cannot 
be  magnetised  permanently.  It  the  harseshoe,  as 
described  by  you,  ba  wound  with  ootton-oovered 
copper  wire,  aud  a  carreut  of  electricity  be  caused 
to  circulate  round  the  ooUs.  the  iron  bscomca 
powerf  ally  magnetio  and  remains  so  as  long  as  the 
current  jiasses.  If  a  steel  horseshoe  be  snlstitatad 
fortheirou,  the  steel  becomes  permanently msg- 
□etifl,  and  the  cotl  can  then  be  removed.  Hagnet- 
iaing  by  the  electric  currant  gives  the  most  powerful 
magneta.  S.  BoiiosE. 

[73233.]— Elentro.— To  begin  with,  you  cannot 
maguetise  iron  permanently.  Steel  is  the  metal  to 
make  a  permanent  magnet  of,  and  you  can  have  it 
either  in  the  "bar"  or  "horaeshoe"  form.  The 
strength  ot  a  steel  magnet  will  not  be  in  the  least 
degree  increased  by  having  copper  wire  wound 
round  its  poles.  Aji  electro-magnet  is  something 
like  what  yon  suggest  in  your  query — i.e.,  a  piece 


0  hoispahoe  shape,  with 


ot  soft  iron  rod  b 

copper    wire    wont 

Silvan  us  Thompson's  or  other  worka  on  Electricity 

and  Magnetism.    They  will  assist  you  out  of  your 

difficulty, 

Newcastle-on-Tyne.  Pebot  Ubid. 

[73233.]-BlB0tro.-If  "Electro"  would  say 
whether  he  requires  a  permanent  or  electro- magnet, 
he,  no  doubt,  would  got  the  desired  information.  It 
would  be  impossible  to  roaenetise  a  piece  of  soft  iron 
withoat  it  being  ooited  witb  insulated  copper  wire, 
and  then  it  would  only  become  a  msgaot  during 
the  time  a  current  of  efectrioity  was  passmg  through 
the  coil.  In  answer  to  the  second  part  of  the 
question — i.e.,  which  is  the  bast  for  maguete.  iroo 
or  steel :  if  for  an  electro- magnet,  pure  soft  iron  is 
the  beet ;  if  tor  a  permanent  magnet,  steel  made  as 
hard  as  possible.  I  would  advise  "  Electro  "  to  get 
4he  back  numbore  of  the  EnqjjB)!  Usaatjna,  alsoa 
tew  textbooks  on  magnetism  and  electricity.  When 
ha  has  digested  them,  ha  will  not  oak  a  qoeetion  in 
such  a  ridiculous  form. 

li,  Chipka- street,  London,  E.  Geo.  Lows. 

[7323'1.]— Bloctro.— No,  it  will  not  be  a  taagnot 
at  all.  It  you  wish  to  make  a  small  electro-magnet, 
one  mtj  ba  made  in  this  vay  :  First  obtain  a  piew 
of  soft  iron  about  Sin.  or  6ui.  long  and  tin  or  lin. 
diam.,  bend  it  in  the  shape  ot  the  Tetter  "  U,"  get 
two  .ounces  Xo.  20  cotton- ccvere-l  wire  [can  be 
obtained  at  any  science  dep^t  or  electrica]  stores), 

half,  cover  each  p<^e  of  the  iron  core  with  about 
two  layers  of  waied  paper  (which  you  mar  make 
by  soaking  tiasuB-paper  in  melted  candle),  then 
wind— evenly,  tightly,  and  carefully— on  each  pole 
your  two  pieces  ot  wire,  beginning  at  the  bottom, 
leaving  an  inch  tot  connecting  to  battery,  and  wind 
to  the  top,  then  bock  again  over  that  layer,  and  so 
-  the  whole  wire  ia  wound.  Wind  the 
the  some  way ;  now  connect  the  loose 
coU  to  the  secured  end  of  the  other-i.e. , 
the  inch  left  out  at  beginning ;  now  connect  the 
other  two  ends  to  the  two  eudi  of  a  liattery,  and  it 

when  either  connecting- sire  is  disconnected  from 
either  lattery  terminal.    Wh^  don't  you  try  and 
get  hold  of  a  book  on  electricity  and  magnetism  r 
F.  C.  V. 


other  pole  t 
end  of  one  i 


[73231.]- Signalllng.-I  sc 
your  proposal,  provided  the  temperature  .  .  . 
constant ;  but  you  are  aware  that  the  length  of  vour 
rod  will  vary  with  the  temperature.  800  yariis  of 
iron  wiU  increase  in  length  -33  of  inch  fur  t,;;y 
dtjrti  Centigrade,  which  means  a  possible  Tin. 
Iietween  winter  and  summer.  Sk. 


A  TUSK  Ttt.  long  and  a  tooth  weigliing  over  71b., 
supposed  to  have  tnen  part  of  a  mastodon,  have 
been  unearthed  at  Monson,  Iowa. 

Coral  Growth  on  Submarine  Cabtea.— Sub- 
marine cables  have  before  now  teu<lerod  unexpected 
services  to  sdence,  and  the  following  is  one  of  the 
latest :— Very  little,  it  seems,  is  as  yet  known  as  to 
the  rate  ot  growth  of  corals,  but  some  very  inter- 
esting details  have  been  published  by  M.  Alexander 
Agasaiz  in  the  August  number  of  the  Rh'/i  ' 
Miiiriii.i  of  O-mpanilhi  Zmilo'j'j  at  Unrea 
with  regard  to  a  aeries  of  specimens  which  were 
taken  in  June,  133S,  off  the  Havana  and  Key  West 
cable,  from  a  portion  repaired  in  the  summer  of 
ISSl :  BO  that  the  growths  coold  not  be  more  than 
about  seven  years.  It  must  be  noted  that  this 
portion  of  the  cable  n-as  laid  at  a  depth  ot  only 
from  six  to  seven  fathoms,  and  that  the  district 
in  which  it  was  laid  was  moat  favourably  situated 
OS  regards  food-supply  to  the  corals.  Sumo  ot  the 
specimeus  belong  to  species  whose  rates  of  growth 
havenotyetbeenrecorded.  VerriU  mentions  that 
the  thickness  of  the  Orbiedla  aniialtifu  coral  formed 
in  til  years  was  not  more  than  about  Sin.;   the 

speoimetis  from  the  Havana  cable  grew 

ness  of  21in.  in  alnnt  seven  years, 
anv/n^i  has  grown  to  a  thictiaeu  of  liii. ;  while 
laiphf/lla  dipsacra  shows  a  still  more  rapid  growth, 
projecting 'i Jin.  above  the  cable.  Of  course  it  ii 
quite  possible  that  these  corals  are  of  less  than  seven 
years'  growth,  hut  it  is  not  probable  that  more 
than  a  short  time  pasted  before  some  ot  the  awi 


pan  Uie  cal 


e  noBtcd 
a'phuie  ot  attachment  thereon. 


UNANSWEBKD   QTIEBIB. 

n>  wmmbm  imt  tUH»  of  fwriM  wUs*  Hia^  mm 


.  Subaiarine  Boat,  p.  IM. 

.  Bailer  Rings,  IM. 

.  EleUrie  Fuidolnm,  154. 

.  Ksgneto  Indieaton,  I&L 

.  Msps,  l&l. 

.    Focussins  ConasTe  Lenses,  i 
.    Moles  ialrdsnd.  ns. 

OiKanic  AnsjTiifl,  Sn. 
.    ^bal  Drills,  «S7. 

Carmieal  Anal^sU.  C3T- 
.    Engine  Cylinder,  tst. 
.    Becotder  for  Piano,  3HI. 


QIIEEgS. 

[73134. ] -Blectrio  laghc  fbr  Biorola.-: 

light  a  bicTole  lamp  br  means  of  eleebiHCr,  ib 
be  enatUr  obUred  by  any  iufonoatioo  as  toltie  bi 
of  doiag  BO.  Would  it  be  possible  to  ban  siiea 
•iilUdcnt  to  li^t  a  Icp.  ilow  lams  (or  a  qsis, 
of  s  BiAi^tly  small  bh  to  be  tttiriii 


lamp!    ir;oaoansid«  thlsapiatflealile  pls^lOlM' 
klDdlyeivemepaltieiilsii  ot  the  w«J el  tvriaftUt- 

himnelf  lit  luiih  a  lamp  as  I  have  dmifti*-*.fc 


[TSMS.]-To  Mr.  Bottona  —  I  ha" 

pattan  and  me  il«oril>od  ui  yoi- •"•'•  "'^ 
which  I  drive  with  bDriiinlal  h 


lTaMe.l-Boller.-Wfl!  "Jaek  of  All  Trata,' •■  i 
one  else,  suinesl  ■  haimleas.  laDedv  losthe  tliM  , 
curious  behanaur  Df  a  veiticBl  boQei^  Bis  bit,  ■ 
ut  the  best  Yorkshire  imo,  and  daily  used  with  (In  m 
care ;  bat  tbe  interior  rusU  on  (he  smfsee  of  tbt  ■■ 
ima  allntlv  divided  powder,  evidently  oxide  eftns,H 
to  the  bottom  of  boiler.  TheflmtiaUonot  — '-*- 
blDv-oS  cock  is  of  sn  opaqne  i«d  Bounr.  Sr 
dean  and  pure,  andsods  freely  used.— FiSDU 

graar.l— Tremolo  Stop  fbr  American  Orr» 
make  a  tremolo  to  Americaa  organ  with  kiM«  it^'^ 

(7323S.1— Vaporifor.— I  have  a  bifh-ptamnW 
in  my  kifchen,  with  Buw  and  rctnin  pipes  dmC  w  « 
water  taok  ViFt.  above.  Ia  which  shonld  the  nla  > 
llrsl,  the  boiler  or  tbo  tsnk  1-E.  W.  B. 

elMric  ledjI-B- 

psuftl— White  Letters  on  QlaM.- 
rt-aar  inform  me  how  the  while  letten  an  pr 
Ifluu  (dear)  T    HydrodoimCL  acid  eats  into  the  | 

want  to  produce  small  letten.— a.  K.  Givai. 

!7SH1 1— DyauDO Heatlnff.- Many  thssbtsk 
BoMone  for  ivply.    I  was  in  error  in  sUIiBi  ~"l-i* 
at1,ISU;sbouldhavebeeD  l,aia.    Ihannoi 
l.TDO.    I  liDd,  as  yon  snggent.  ttiatthe  ainudai 

1  wUl  try  some  of  the  ' ' -—     '  "— 

volt  ISO.  p. 


iltMcp.  lampeoa.    IdwUL 

.    ■  were    of  <E«  ir™.  Tof 

lUtiniF  if  I  subatltBled  wimcU-lnB  » 
give  S  ampins  st  i)  •* 


eotijmed   tbx 

Si 

,  [733H.l-Oraliitng--— Csn  anyone  give  a  n^ 
Pti*ing  gniDing  paint  for  wainscot  oak,  and  aow  1 
he  graioingor  lopcolourpalntoff  easy  when  w«t« 

[73ai3.J-To  Str.  Bottone.-I  '^'!J'  g^ 


ith  oae  »l»fisee  bM 


Ko.  M  I.e.  wire.    Wire  noe  (IB., 

iriiesscaubsntonthellmba.    Ai 

rin  niace  [In.,  woond  eoavementlr  IsB  m^ 
probable  power  of  this  motiw,  and  wfest  1^ 


JOidJ   Wl 

„. Should  tbe  odlsbsH  HI 

leriesi  Could  the  above  be  used  as  a  dynaa  B  ^^ 
no  in  fhunti  If  S0|  what  would  11a  powvb^sadj 
lamp,  if  any.  wouli  it  light!  It  not,  eosU  I  aal 
diTUUBO.  US  advertised  by  you  at  la*,  ftoia  tti  IS 

[J88*t.l-Artl«t'«  Oil  OoIO<ua.-&B  "T^ 
inlQrm  me  ths  way  to  malte  oil  eoloun  as  nsed  >f_M 
iiDd  what  is  the  best  article  to  keep  theia  la,  s>  IW 
will  out  biicome  hard  I— J.  L. 

m21i.]~ToKr.  Bottono.— WiH yw  Madly*' 
me  tha qiiaatitiei ot  wire  reqaired  far  iiisllry  a" 

what  tlie  k-ast  voltaf  c  would  bo  leqiditd  ts  dina  ^ 
a  moderate  rate,  sst.  60,  ICorleHnvabitMsyBa; 
Ur  idea  was  to  drive  tame  as  dynamo  off  ay  ■* 
tumina  otiinkn  by  band-power,  iaA  cham  sjsMst^ 
with  <!u<>ugb  E.U.F.  to  set  it  asa  Bat«t  whsB  thsirt 
maubine  u  riiiuired  to  b«  worked.— BiRoa. 

[73i4i!.l— Eleotrioal.  —  Having  oi«i«i«l"J 
I  electiicity,  I  keep  set  up  six  Bella,  a  kkl  rf  fisMl.  • 


sNSLiaH  inoHAino  un>  wobld  o>  aanHon:  ho.  iso. 


i&dl  And tlw rinailtrt mooli longer.  But! 

porani  sella  fnn  "  naaplng  "  ud  falling  ol  la 
IhanHn.  of  top  aad  bottom  ot  cwdi  odl  aoakaS 

IpanBuivu.  Zloca  an  amalnmaUid.  Howoaa 

t  cneping  t    Atu  pteue  HT  T&r  I 

phnrir 


>■  DuileU  «l1i 
wmwil  1010).    ^vonwhen  KsU 

,1-WliidlM  Bleatri>-MiL)^et.-wmjIi 


le^ow 


tlieatnn^iif  themacnetl    11 

a  one  end,  imld  thaA  make  a 


oding  an  detnv-DMsnst,  dos  the  < .   . 

'he  najCs  otk  vhieh  the  wire  la  ipread  ban  anr 
.1... .,.-.. I ^j    If  Sie  win  •»•  aU 

ike  a  MtaHwer  manet 
ir  tho  irbaie  leDstb  of 

n>  bkn  of  tbe  aaiiM  lengUi.  nod  ooila 
pquajiT  lonn  a  hone-ahoe  magnet,  if  the  mda 
muted  hr  a  tliia  itiip  at  iton  u  a  yoke  T  Which 
□at  fniTErfnJ— two  lepaate  ban  or  Uip  nin?  bui. 
( iomfd  to  form  a  tioraerfioe,  and  why  1    3.  How 

c  aw-mw  •'  I— B.  A.  E.  Bmkmt. 

l1- Mandolin. -Can  I  uk  any  of  Tout  readen 


afliit-eUia  inrtm- 
C.  B. 


1  read  atflo  the  artidefl  on  "  Electrical 
"  '8.  fto./'  bj  Mr.  Boltoi 


Froin  hie  (Uiectiooa,  but  the  mlDantv  waanot. 
ul  eonldaot  Mtbs  needle  tobndnl-iooo  oi 
.  I  waa  dtteimlDed  to  trr  anin— tUi  thue  th# 
.danribed  in  "Oon"  ot  l«fli  Out.,  b;  the  fame 
the  iml]>  dlffemiBe  ma  I  naed  M  Qennan  lUm 
end  wire,  Initaad  of  «  Oemum  iIlTer  ■Ok-oorend 
le  lama  remit.  TOl  Ui-  Bottons  or  anf  othsr 
ubelpmain  poiotlDg  to oanae d( laOnn. If  itia 
T  I  used  ferrotrpe  Inm— anCh  aa  uaed  for  tale- 
iaphiagma,  bat  brant  the  Tatnlih  aS  before  BtIor 
itnn,  or  vtut  it  might  be  called— the  put  that  u 
tOKtualBtheindioatorpoliit.— R.  WATm 
LI— Dynamo.— Would  Mr.  Bottone  or  Mr. 
ibily  put  dnnpnalano  on  Hketcb  of  djuAjno  no  h 


'■•- ^ 

!) 

r     *       1/ 

■A; 

P| 

'/^ 

/ 

C    » 

s 

J 

^ 

-J;  V 

^ 

/ 

e  ofiriRta 

ibt  ino.    Alw  whnt  amoont  anil  eii 

-l-Dt 

ame 

ersor  0 

ylln 

dera 

- 

I  ahould  fivl 

,]_Hon.  H.l.ArtlUary.-Willooeni 
[t  ma  Itooir  irheie  I  ain  nee  the  record  . 
■ho  entered  the  HonoursUe  EmI  ludla  Ci 


T  kind  Trader  aaaia 


TtmentaT-W.Howi. 

.7-BlOotro  -  Kayiiet.  —  Will  Mr. 

viat  mc  what  aiic  electii>-maKnet  thall 

itui?  im.  from  the  fa{»  of  thu  m. 
■  of  wire  and  battety  power  I    Auy 


nr/Kb.  with 
ape  magnet 


«  *itb  information  oa  to  boa 
:e  the  ^xuantitiea. 


(other 


i  tbuuld  be  uaed. 

,  but  Ibe  prioe  is  4ii.  so.    1  k-o  11  u  ttated  ,tli 
■^aat  containA  a  drachm  of  leurca. — Vikum, 
!— Q»«  or  BteaiD-BiiBiae.— Will  any  of  o 
a.j,  t-man-power,  would  nnawer  iBller  llum 
onTiag  as  ordluaTy  4Jn,  badc-geued  lathe,  m 


1  might 

jb  affcr  eoooonjlcal 
:  li  not  wanted  for  a  model,  bat  for 
n^iah  is  cheapeat  in  vorkiog— gaa  or 
lull  powcrt  An  aniwer  wlllRieaUr 
ll  (eel  thankful  folanyhlnla.- Cib 


[T!«MlO- — — . 

botauiealor  mierosoopJciU  loader  t«ll  mi;  bow  to  determine 

large  aeeda  can  be  dian^ctei],  and  by  the  appearanoe  ol 
kumel  fertitiutian  detenDtaed.    IsthigaDT— B.  A.  A. 

[ISJBB.l-Dynamon.— Would  Mr.  Boltooc  or  an 
yoor  readen  kiudty  ear  what  are  the  reapeotive  merll 
aahunt  itnd  BcriEs-woniid  dj-oamoT    For  what  kfm 


[7aOTn.] -Lantern  Pinion.— WIU 
lough  lo  ejcplain  In  detjul  the  ap"»— .-* 
-' ' '  'o  in  bi«  reply  No 


itniction  of  the  I 


plali 

imSl.l-Kroblam.-I  ahould  be  obliged  if  ai.  . 
your  readcn  would  give  me  a  aolntion  of  the  following 
problem  m  Sntermedlata  e*jimtioji»  ■  ■^■-—  --— -i-  ■  " 
C  -go  to  mtrket  to  buy  tggi.  The 
t"o  different  priMS.  A  bouffht  10  F««a,  B  bought  30  eggs, 
and  C  bought  '" "--'■ •  "■ ' 

M.R.' 

(7a»f,]-I.atha  Oonei.-Wonld  "F,A-M."  pleue 

facioglathe  fordtiTlqg— whether  rtran  or  band,  and  tb 
m«C  auitable  sxb  of  either,  en  I  intend  making  one  in  m. 
Bporetlmcl  Any  hiola  yon  may gire  will  be  thuiktujly 
received  by -Con  is. 
[732S3.]-Baotorla. 


cnltun 


iwhieh 


[Jaaw.) -Telephones. -Win  Mr.  Allaop  b«  kia( 
enough  to  rKommend  mc  a  telephone  which  I  can  oae  a' 
a  lectore,  and  which  la  polUciently  loud-epeaking-  to  maki 
the  ticking  o(  a  clock  tDlemhly  well  beard  to  the  audlenoe 

r73«5,]-Throo-'Wlro  SyBtom.- An  eipoutlon  of 
thli  ml«n  of  wiring,  or  reference.  K  it  haa  been  meo- 
tioned  in  tbii  paper,  would  grtntly  oblige. —AicuLO-Dua. 

[TSMflO  —  Skelston  Skataa.  — Will  some  mdei 
kindly  tell  me  tlic  bent  wny  to  make  a  pair  of  akeletiJD 
ekatoal    A  working  drawing  would  oblige.— Volt. 


[JS2>«.!-Bleotrioal.-^onld  anroe  one  kindly  giio 
me  a  few  biota  on  the  genenl  manipnlatioo  of  bichTomate 
odia  and  Buaata  hattfitea,  which  I  Bod  rer*  tioubleiKtae 
to  keep  fa  aider  T  Wbat  an  the  nuns  of  thoK  eryatala 
which  eettlenniiidthetopof  ehepoRnupotoftbeBaBeeag 
when  put  away  nacbaiged  for  a  week  or  ao  t  Are  ther 
due  to  the  fault  that  my  carbon  plat«a  wer«  not  goaked 
long  enough  when  cleaQM.  or  what  I— F.  C.  V. ' 

[T.%!eB.|-Tba  Phyatcal   BaaU  of  Hiult 
letter  111:2^,  page  ?at.  VoL  LI.,  "  B.  C.  F."  Tolunlcered 

pUn  of  the  lal«  Mr.  I\ukiu>on,  which  I  ahould  hke  to  hare 
Woold  he  kindly  tell  me  whore  Mr.  Hrkir"  -' 


mbjecl 


lalamm 


[73lr7a]-WlioBl-Oattlng.— Will  some  < 

KTcw-cutling!    The  leading  Mrew  of  my  Uthe  hai  four 
thienda  to  the  Inch.    I  mar  any  that  I  haie   ini>t  pur- 
chased Martin's  "Tables  ■•;  bntaatheiarr    -■— ■-■-^  - 
^e  aatiumption  that  the  leading-acrtw  hai 
the  inch,  they  are  UKleei  \a  me.— M. 

[73171.1  -Lantsm    Dltuninante. 
Thaoha  (a  "       "  '  "  " 


leading-acrti 

TIlTiiyilnnTi 

reply.    I  regret  I  did  not  mi 
The  Jeta  axa  blow-lhrongh,  mi 

,ut  vajftouadd  hydrogen  f — '■ ^" 

wanting  to  adopt  the  enami 


e  kindly 
hutci 
ilaled' 


ordinary 

iber  jot,  and  ainco  your  reply 

HutiJi  uub  upv  ue  ethD-oicy  irBton.  When  in  the  counliy 
1  cany  a  bog  of  mygen  ajid  a  hag  of  eoal-gaa,  imd  uao  my 
jeta.  It  Uiita  about  three  boon.  The  baga  an  each  3« 
and  91  by  Uln.  wedn.  What  I  am  wantlw  (o  know  l< 
would  the  Baioebagabe  large  Baongh  for  the  enamber  jeta 
to  laat  about  two  and  ■  half  hounT  Aa  the  li^t  le  nearly 
double  in  power  (by  theory  I  euppoee),  do  1  want  lai^^ 
baga  and  more  gaaf  Prom  your  replr  t  infer  that  the 
ligTit  being  amal&r  I  ahould  not  want  [srger  bags.  Alao 
that  pnie  hjdnigen  la  hiiat,  leaving  out  the  extra  trouble. 

e3?7j.]-ElBatrloIdgtiUnK  by  Water  Power, 
le  town  I  lire  in  M  aituate  oa  a  tidal  nrer  of  coa- 
aidfrable  idae,  gpauned  by  a  bridge  of  a  doicn  nrchea. 
At  half-tide  almoat  all  the  water.  Oipedally  when  ebhiu^. 
paaeee  tbningh  useanib.  Sift.  wide,  ao  that  then  in  a  rery 
lane  power  at  eertain  tiraea.  Could  it  be  poanible  to 
utlliM  thla  power  to  drive  a  dynamo,  ao  that  the  town 
luld  bo  anpplied  with  the  elcetiic  light  \    My  ides  in  that 

aterwheei.  Bodemeath  to  diire  tJie  dynamo.    Of  course. 


liee?    If  BO,  would  they  kindly  atute  where,  and  give  uu 
lea  of  bow  it  la  worked  t— Ei-aerai.:. 
[Tanil— a»B    Balloon.- Will  aome  render  lindlj' 
ive  dLmensioUB  or  cnpaMty  of  a  balloon  eiunl  to  liftmg 
rom  Ub  to  Sib.,  the  balloon  to  be  Hilcd  wiUi  bydtugin 


173l7l.]-DrilllDBBli)o  Holu  thronBti Olao*. 

-I  wuat  to  drill  Oaaholea  through  glaaa  of  about  l^lOiii. 
hick.  The  holea  moat  doC  be  laiger  than  aa  ordinatr 
hin.  I  bare  looked  throagh  back  nnmbeca,  bat  ban  aiit 
een  any  method  bf  whlcji  tfala  c       ■     ■ 


rapidly  aj 

mlnutea  per  ht^e. 

■-- '*  reel  aaier  UJ. 


□e  the  method  and  toolH  required. — Gaii 
B7BJ-Ga»  Oven.— I  hai 


vtd  bailer.  The  i 
eelf-acting,  but  baa  to  have  a  flre  lighted  under  it  whcj^ 
erer  aae^  and  as  the  mottsr  Uld  rnbbiah  uaed  in  aetling 
the  range  have  given  way  and  atofmed  up  the  f—  "-- 
oven  li  quite  uaelen.  I  have  an  idea  of  ooove, 
into  a  ga>  oven.  Will  anyone  who  koowa  teU  me  il 
do  thia,  and  aUo  how  to  proceed  1- AroLto. 
[7SIJ9.]-SafO  Irfiad  Of  Boftm.-Can  a 

"'  '       ~"-       "TS'g'ht 'DTaf'a' w^glitS 

«am  without  dedKllnf 


nvertiag  It 


I  lowing  problem  I 


("Charlea  Dlckeo 


SOOIb.  be  let 

[TSin.l-I..   and  N.W.a.    Oompoimdi 

Mime  reader  inform  ma  the  atftirage  coal  « 

tbeL.  sndN.W.K. 

preai !    What  advantage,  if  uir, 

the  ueual  four-couplfd  {"Charl* 

ployed  on  thu  linel— Zclu. 

[73178.1-VloUn  OloBninff.-What  ihaU  I  use  to 
ilean  an  old  rloliu  which  haa  become  black  on  the  frontt 
^F,  W.  Hoti.ji.iD. 
[T3»TB.]-Ory«tol6tun  Palntlne.-^I  thank  ■' 8m  " 

,hat  eeparalej  us,  would  have  been  gUd  bad  he  entered 
nore  full;  Into  deUihi.  I  have  tned  the  tipemiaeeti ; 
iko  the  white  wai  aupplied  vilb  Eeras  andSun't  acta 
•ith  the  HJOC  result -epoU  all  over  Immediately  after 

rubbed  otr.  Will  feel  obliged  if  ume  other  readera  will 
give  their  csperieooe,  for  I  am  in  a  perfect  Bi.  I  wonld 
rorward  a  C.  de  V.  g1a««  to  any  loader  who  would  be 
kind  enough  to  eiamuui  it.— RA.voao-*irra- 

[73Sao.l-Oani8ra  Obsotira.  —  Will  eny  reader 
kindly  lay  *hat  kmJ  of  iena  »  used,  and  how  the  mirror 

and  get  the  plctum  thrown  upon  a  white  table  inside. 
Must  the  table  be  connavel-CuaiL. 
.]— UqUBfyinw    OOr 

...r;;;:;i\:;jr 

l-Kl! 


.]— Uqueryinw    OOp-Tan    "Jack 


CO, 

,      . . jd  to 

. 1    Can  one  be  procurvd 

ready  madel-V.  E.  T. 
[73 JSa.l -Examination. -Will  some  one  give  me  a 
gw  question!  that  have  been  asked  by  the  Soard  of 

Ofk  fornnk^ngand  venulation.—MiviiB. 
[73181.;- StereoaoopIaCamera.— WmaomereadtT 

ly  Wuuld  a  pair  ol  pood   achromatic  object-glaaaes-One 
f  an  opeia-giasa  -do  tor  the  lenaee  t-T.  9. 
[7328ti.1— Coppering Car'bonPlatea.-WiU  acme 
3  as  to  be  able  to  solder  to  ■  metal,  and  what  kind  ^ 


L  WiiuahurKt  mochiuf 
look  I"  EieetricHl  In 

[rs%7.1— BoUeT.-Will  some  reader  kindly  giya  di- 
neuaioDs  for  vertical  boiler  necessary  to  drive  a  Siin. 
lylmder  engme,  the  platea  tobe  |ln.  eteell— VaaAi. 

[73S83.]  -Susaex  Koada.-What  is  the  reason  thai 
It  the  adjoining  derd!  "a'psid  LuiiD, 

[73988,]— StrinB  ShrinUnK.—Wliy  do  string  and 

if  same  material,  Bwella  f    Eiample :  A  aheet  of  paper  la 
noialaud  to  itruin  on  a  drawing  board,  while  a  tcot-ropa 
laa  to  be  slacked  in  wet  weather. —Alfsbd  Llutd. 
[731M]— Tennta  Ball«.-Ia  there  any  method  of 
img  bard  and  loomg  their  bound  t 


Kin  Lui' 


le  DutfinDii  of  piclnns,  &c1— Mioico. 
[T3ie!.l  — Balliatln    a-alvanomBter.  —  Can    an 


[73393.1- Oollapalble  TabBB  fat  Paint,    &D.— 

IThatuthe  iaieet  method  of  making  ahorel  1  une« 
iw  some  made  by  hydraulic  press  maehloe ;  but  it  made 
Alyone  at  a  time,  aod  that  required  drawing  olf  the  die, 
_  What  la  eapacicy  of  pren<nt  marhineal  Also  puwer 
required  and  nnia'b  cost.  3.  Borne  tubes  are  lead,  othera 
a  comporition.  What  ia  it  T  «.  Eow  an  the  enda  cloMd 
and  folded!  Oin  (hey  b«  done  several  at  once )  Any  In- 
'jrmstion  on  Ihia  lubject  will  oblige.— H.  Mituib. 
L'SSM  J-Mamsto  Machine. -To  Mb.  Bottoitb.— 


of  aiiog  It  out  of  the  Bolid  piece  of  | 
fasten  them  t-wether  with  counler-Hun' 
S!    I^ha2  be  much  obliged  tor 
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lraS9B.l-EIeotrlo  la^ht.-I  iraiit  to  ligM  up  aj 
n»m  Willi  H  vjcp.  Urap.  Wfait  li  Urn  be:<t  lutEsryl 
Bow  Diisr  battn-in  muiit  I  tmplar  I  Whit  giiii  miut 
aj  eJcanBl*  be  I  AIk>  «hat  qnuiUty  of  Htutjonit  I 
vuiEIliduiipIdlwfatiiiT  loom  from  eat  to  two  liDun 
per  day  for  two  monttu,  udnnut  be  u  cheap  upoolblc. 
Aln  oow  miny  nlu  mA  oudle-pawvr  nuut  I  expert 
fnm  ft  noi-dirntkia  "*■**"**  wjth  a  nuyiut  Blii.  lon^^ 
lla.  bnd,  ud  IHn.  think,  wfth  u>  .unwtnn  3fl.  long 
ud IK.  diun. I  WliatwInaoehtltowlDdUiamniutiue 
■with  fur  tlKtris  Ughtlns  pniriOK*  T  I  nbonld  b«  *err 
mwta  obliged  U uij  cil  "aura/'— ABimiiiiiiii. 

[T8»e.l-To  Mr.  AJlaop  or  Mr.  Bottone-— I  re- 
chaiged  R  batUry  for  an  Klomm  bell  about  two  inaDthi 
Mfft,  and  the  oOiei  day  1  w»t  Ui  see  4baat  it  becaim  It 


hoDMniaidilgvpa.    Xhanfcm  nhii  hi 

■topik    Tha  Bell*  m»  iiut  thaiooo . 

bnt  tbi  lu^ot  ilw.  Da  yoa  think  that  tha  li 
OOTWed  on  uoount  of  the  ball  Hogliig  ta-  ^' — ' 
do  ther  pnt  cdl  In  batleiT  oelli  for,  kml  di 


«  too  lonffl 
111  dou  it  Eurf 


[Tlwr.l— Pbotoeraptal 

I^ernntkiiul  (LAooutu'i  p 


kblo  diaphimgm-    How  muit  1  use  it, 

;_> f  Hurt  Uia  di»phr*gm 

V,  dull  or  bright,  abd 


tni  to  bebouchtt  Aim,  no 
w!i(t  Bbould  be  the  uponu 
U  dsf  utd  (or  a  dftf  when  » 

taoopj  a  photo,  out-dooiH  u 


it  opea  to  torgpft  opv 
ddIt  to  be  uHd  whan  ihi 
mad»  uid  how  must  1 1 
thenur  tahlo  or  >ppi 
tha  wialher  in  nthir  ia. 

is  brighloitl  A.  Ip»  wi 
olh«  faHidii.    AIbo  til 

[73298.  J^TelOpbOZiC — Iharebeen  mnch  int#r»tfld 
ua  T»VT  much  InH&uctad  u  mn  unateurin  thiflfiuciniiting 
ut^Bot  br  jam  aiUelaik  and  haw,  br  thdr  help,  cun- 
■traoteA  tvtj  iiihiimTiiIIj  two  paLn  of  magnebc  t«le- 

a(  tha  Hnnning  trpe  a*  dcacribed,  which  ais  per 
for  one  thins ;  UiE  hlMlng  noiae  in  tha  liuaButten 
a  fanlt^I  mnnot  nmodr,  althongb  I  hai 


J  wari-  .With  mr  tdaphaaea  I 


A  mr  talaplM 

It  bo  lut  atatioDarr  and  talked  at ;  they 
and  oaca^onallf  ahaken  to  aaparala  tha 
no.  I  have  tseratoni  cuutmcted  two 
rammittan  from  jonr  iiketEhaa,  tha  grld- 
Iroa  pattern  naed  bT  the  Port  OOoe-and  that  with  eaiboa 
pcnoDe  aiiBp«adad  ui  lead  frame,  the  name  of  which  I  do 
Dot  at  tha  momnt  renumber.   Both  oftbeaoarapeifeEtlT 


partidaa  i^  oi 


B  ooi],  and 
t«r.    Inuiii 


A  the  raalD  point  of  pi 


intf  induetion  ooila  in  oonjuetion  with  thaie 
liUeia,  ahould  tliataltnhanea  hate  pennaocnt 
if  t  iron  coroa  only,  and  ihould  Uwtalaphonca, 
11  maffunM!,  oe  aODiierted  to  a  uuttoqlareikd  of  1.  coil,  or 
ia  It  of  no  aoBBAjnraea  f  Whim  of  lecondaTT  wirea  goot 
to  north  pole  of  IclephODe !  The  Oowar-Bellteleptaaiie  or 
z«oelTft ie deaaribed la a  ''powerfnl  honeaboe  magnet** 
with  (oft  iroD  mna.  Hj  tbla  I  Bodentajid  a  magnet  that 
_.,.    ._  — ._    Than,  aa  to  winding  bobbin  for  the 


9  of  difference,  bat  K  mifbe  that  dlaphttnn  of  lane 
aratoolanie-  At parain  of  "B.li:,"iro.lB9S,  tEa 
aiawJDgii  of  balteriea  ore  Mown  at  thp  two  etatlozu  aa  if 
connectrd  np  lina  of  lant  cell  of  So.  1  inab^oment  with 
■ino  of  that  dinbuioe  t^tHtion,  iTUIead  of  to  carbon,  u  I 
haroalwaya  undrmtood  it  dhoald  ba.  It  bcous  liac  (oaiDH, 
Qarbon  to  carbon,  inatcad  of  the  revone.  lean  mtna 
TAult  conpled  up  hke  thid,  Hinta  or 
oblige.— B.  J.  B. 


At  Port  Iluron,  Hlch.,  it  ia  said  there  is  aKheme 
to  cut  a  third  t  unnel  undsr  the  St.  Clali  Kivec  to 
Samia,   to  be  U'Cd  b;  ntnwt  can,  foot  piUBeDgi 
--dwaggnii-      ■"■--   "--->■"-■--■■'■----- 


o  depend  much  upon  a 

;_    1 .-„^ — namely,  tt 

u  described, 


Ths  Band  Brw.— En|{liah 
Amaiicaji  paper,  ore  ui '  '  ~ 
tool  which  la  but  HttlB  111 

band-MW  tui  metals.  ItauuuBu-ui^uun,  uusKnuei 
is  rimilar  to  that  of  &  heav;  baDd-un,  with 
third  carrjiTig  wheel  tor  the  savr,  the  object  of  this 
"being  to  mania  the  up-moving  nde  of  the  bUdo 
from  the  virinit;  of  the  table,  nnd  thua  leave  a 
deep  thrmt  thmugh  ntiich  a  large  pices  of  work 
aw  be  paaaed  or  s  wide  plate  turned.  This  third 
wheel  is  pieced  at  the  back  of  the  machine,  about 
nidvaj  ill  the  vertical  hBiKht  of  the  aaw  blade, 

thole  used  tor  wond, 
■baight  HCTosa  the  blade  b;  a  cutter, 
at  the  H|{Lt  height  to  auit  the  teeth  of  the  aaw 
blads.  Thiatofilia  uaod  tor  cuttind  otithcapines 
from  ateel  lauiliiiKSi  the  coda  of  bolts,  to  saw  up 
atasl,  irnii.  ami  dipper  plates  to  any  form,  and  to 
rough  (lut  IliB  jiiwB  of  eccentric  rods  and  other  forg- 
ing! which  would  require  the  use  of  slotting 
machiripa.  and  it  cut»  as  well  on  a  circle  u  upon  a 
•ttaight  liiii'.  The  blade  is  lubricated  with  soap 
and  wnt^r,  ami  iti  a  cut  6in,  long  throu;fh  a  ateeL 
oonnfcliiifi-r>«l  Jaw  it  works  Iteeij  ""1  ""tia- 
faclurily.  Xnt  iiitrFqiieriUr  drcul^J'-"^^"  **'  large 
dimeiiaiiiiui  uru  iiaud  fur  the  n^.  purpose,  and, 
I«uiR  n>...iii'.,.'  mi  tiMi-r  /ramfftanj  -  J  corefuUj  uji 
'-  "-■ '■   -"*    "  ' »j„f    dtf*''  leariDB 


AirsVE&S  TO  COBBESFOVDEirTB. 


HISTS  XO  OOBBESPONDBHTa. 
t.  WHtaoaioBealdeortbepapmmlT.MidpatdiBwtiit' 
fat  Olaatntlona  on  aepante  [ii«wa  of  paper.    ^   "^^  -r..^ 


le  ffiot  Ha.  4.   Iht 


Indicated  abore,  ^liah  are  eoilj  of  Indl* 
TUBai  uuaim,  and  whifih,  if  Dot  adTertlaamanle  In  thm- 
aelna,  lead  to  (epUea  which  are.  The  "  SixpeiuT  Sale 
Odnmn"  altera  a  aheap  meana  of  obtaialuaaeb  informa- 
tko,  aDd  wt  teoat  our  readen  wiU  avail  tSmwInu  al  It. 

CamSTMAB  DAY. 
Ti  somplete  pablieJitiuo  before  Chiiitmu  Day,  it  will  be 
necewuv  to  sand  the  E>ir;i.it>n  MacnAVic  to  preea  much 
oarUcr  than  naual  next  week.  Alladvartiaementamiut 
reach  the  l}fBce  bf  6  i-"-  oa  ftu-daa,  UrctnAtF  u.  at 
tbe  Istoat.  and  lorreiipundcDtii  uid  odrertiaeta  an 
re"pectf  uUy  ulied  to  iicnd  all  commnnicatioaa  poseible 
by  the  preceding  Satuid&y , 
n*  fidlowlBc  are  the  inlttala,  ke.,  of  letter*  (o  hand  up 
to  WedoHdar  ereuiBg,  Ueo.  17,  and  uwdbiawledgid 


"E.M."  Itewtar.— 


— a.  Howanl.-J. ,. 

Itait  mid  Block  Uakcr.— F.  H Ignorance. 

LCoicsTiiirlUAiJsaov  Tea  ■■£.!*."  IThe  tmt  material 

'* potent"  BolutioD BoUl iit the Bhapa.  Tt is mgatlr india- 
rubber  dissolved  In  bisulphide  of  carb  n :  bat  the 
nspbUit  solution  wiU  do  aa  weU.  You  moatcleui  off 
"  acTera!  kinds  of  gluo  "  lou  bave  been  trying— throoRb 

Ihia  volume,  p.  tifl,  and  nfet  to  tbe  Indieea  tor  refer- 
enoae  to  nuny  recipee.  Do  not  nndcntand  ths  use  of 
the  term  "aiucal'^  in  oanasMlon  with  the  watarxaof- 
lag  at  paper.  If  you  mean  the  Willaadoi  paper,  that 
la  eared  or  watesproofed  t>y  uieaoa  of  oupro-ammoniiuo ; 
bnt  marelr  paMiag  paper  through  malted  paiaffio-mx 
will  render  it  wawpraof.^ — J.  T.  fDo  ^u  mean  for 
eobmr-bllndueaa,  or  what  I  Bawever.  yaa  stand  no 
ehanoe  of  bocoming  a  loeomotiw  driver  unleaa  yon  work 
you  war  up  fium  the  poaition  of  a  cleaner.  '*  Orar- 
Ttadlng  ■<  would  pmbably  oOeot  the  cyealght ',  bat  what 
la  "  Dver  "-reading  T  One  Uiing  la  ontain :  a  jou  have 
not  atnmg  distant  rislon,  yon  need  not  attempt  to  nt 
on  to  any  railway  in  the  mailing  departmeat.)—G.K.lJ. 
(The  wnic  i*  out  of  priat,  we  think ;  but  you  might 
obtain  a  oopyby  advertising  in  the  Wsnlcd  Calumn.)— 
Puiiuo.  ^s  "  Tables  oT  ASoity  "  are  to  be  found 
in  the  '*  Book  of  Common  Praj-er," 


IT  will  ai 


-Uahoo 


(The 


reeipea  for  chnlney  w^l  be  louad  in  Noa.  fur  6ept.  .» 
and  Oct  T,  laer.  Bedpeeare  also  to  be  toond  in  anv 
good  oaokery..book.)— II  T.  P.  (Probably  tha  twigdid 
not  taove  in  yoor  banda  bccaasa  yoa  were  acting  boni- 
Ada.  It  ia  not  at  all  rmarkable  that  the  twig  turned 
when  the  expert  held  your  wrist*.  To  nuderaiand  the 
matter  you  muBtatadypaycholagy.)— Km.  (Diamonda 
of  a  small  aiae  by  He.  Hannay,  and  rubies  by  UM. 
Fail,  of  Vatu;  but  theeost  of  prbdoctioala  toogmtto 
render  them  of  oommercial  value.  Bee  Indloea  of  back 
ralnmoi.)-LaM.  (It  has  been  given.  Yaaeaaobtain 
all  ganoral  inforraatioo  about  the  British  Astro- 
nomlMl  AMoelation  from  Mi,  P.  F.  Duke,  Eendon. 
JiOndon,  N.W.)  — Mbituavic.  (Itia  mixed  with  aunr 
and  trnelc.  and  cookul  in  a  aealed  tube  or  other 
receptacle.  The  platea  are  cheaper  to  buy  and  better. 
1.  Doe  "Hints,"  above.  3.  Any  oompast  mobn-  will 
do  -J  but  what  good  purpose  will  it  serve. 


Tolun 


rs.) 


. .  _.  looking  at  tbe 
e  iudicea  of  back 


Hr.  Orowa**  Seiaarkable  Oaae.— Be  obtained 

p-rMDii^  HupKlnl,  lul  0-,  Will  aif  bl  -m  H^ukiSTr  l^ii.  it 


TXBiis  or  snBscsmiei. 


aUEUieatlona  for  Chle  depaitmcot  ■■*  1* 
••).  FinEOI,  EnoUade,  Yavl.  I^IMbA 

FBOBI,EH  MCCXXXm. 


la  to)I3I  wilIbogiv.>an'xtwetk,oaaKs^tf 
indiigiuu.    The^lackBiabopalE-BajAuN 
be  a  White  one, 

NOTICES  TO  CORBSSPONVIHTa 
CoaatoT  nilutloiK  to  tail  byBlene,  W.  Jay.  C.  F,  \ 
T.  A.  Clark,  and  J.  B.  Ea-twood ;  to  1)30  by  1.  KJOaL 
.  Pcrria.  W.  Jar.  Whib^  Knight,  F.  W.  V.  ImM 
(very  pretty  iaaMilj,D.lLi..-t«r.  and.' 

D.  McLkod  Cuii.— If  in  1130, 

W.  A-  Ci.j 


'    '  Q  ukea  B  (ek)' 
.— IC  wai  difficult  to  eelecl  Iba  M  wm 
eat  paailiooa.    Wi  truat  th«  anrid 
Jafaclion. 
is  the  judg™'  award  in  the  neol  ft* 


Tua  tollowing  is 
lava  PrablcmTo. 
int  priie,  ■       ' 

rizi'i  Ueo.  Bume,  ffottiaghan ;  fourth  priir,  J.  Akt 
llnlHtad.  Bwcden.  The  Bwi'dish  compoBSn  tm  ■■ 
>ken  three  prises  nut  of  tha  first  four.^te  Bnh|liBt 
'oobyA.  F,  Unckencte,  Kinintoa.  Jamaica;  Uh  dA 
by  A.  P.  Silvcra.  (Jrsoabesn,  Jaosiea ;  and  thi  wtrf 
•-- *   "  MnJicniie.    There  wer"  M  oompetila      -  "-^ 

'"floth  are Twt^.    Mo."  -WhiH 

i;a-a.li6sndKRK,;B-KK;t3:  ^ 

a-Kta;I'a-QR.^anda3.  Black  :K-UB4:Br4Ilic; 
BVE  aa  and  K-Kt  S.  Kt-Q  K  3 ;  p-s-U  a,  K  3;  E  B  V 
.nd  K  B  T.  Waitc  to  play  sod  mate  in  two  BMa 
Jo.  S-White :  K-fl  B  7  ;  (1-K  R  so  ;  R-OKt  B;  B-Oii 
-Ct'a-Q  R  5.  d  BS;  PVU  «  and  •  sod  E  «.  Bidi 
K-<15;B-aR7;  Et-KEiB;  Ps-USaadKB4.  "~" 
play  and  mate  in  two  moves. 
Ik  the  TwD-more  Sui-nute  Tgnnii'7  the  priis  viaaat  [ 
B  1.  J.  Keeble;  S.  Ooo.  Hume;  3.  Bar.  J.  lanna;  I 
a  a.  Laws.  BoDourable  mention :  A.  Boln  ft  I 
iime,J.  Eeeble,  andJ.  &.Bae.  | 


CH&BOBS    FOK    ADTKRTISII8. 

TUrlrWsrii  '*     *  ! 


HOTICS    TO    SUBBCRIBSBS, 

?^"  u^u'iri^'iift^k'iSJiSMM'i'i  ^,!7i'-Vi'*3fl 

Bnptnra  and  Tnua  Turtnra  la  Tarrlbl^ 
HoUoiraT'a   Filla   Riva  potency   to  the  eB"* 
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ATIC  BOIIEEFEESBRS. 

lervation  o(  8  fairly  constant 
leyel  is  a  Tery  important  oondi- 
Batiefoctory  working  at  a.  Btesm- 
»  far  the  absolute  normal  level 
orted  from,  in  eitlier  directioQ, 
ailing  serious  inconvenience  or 
for  each  boUer  depend  upon  its 
gn,  a  mucli  larger  range  being 
in  some  tj^ws  of  construction 
rs.  If  the  water  level  falls  below 
imit,  burnt  furnace  crowns, 
I  distortion,  or  even  complete 
7  ensue ;  and,  on  the  other  hand, 
water  level  will  encourage 
1  keep  the  steam  in  a  wet  contS- 

:  it  ie  obvious  that  a  means  of 
a  constant  water  level  in  asteam 
;reat  desideratum,  and  in  some 
s,  absolutely  necessary  to  the 
in^  and  durability  of  tlie  boiler, 
■boiler  suitably  proportioned  to 
the  pressure  and  temperature 
-actically  constant,  and  therefore 
er  ought  to  be  supplied  in  eiact 
)  the  quantity  of  water  passing 
and  any  leakage  that  may  exist, 
ically  constant  service  of  feed- 
t  practically  answer  the  condi- 
d ;  because  the  consumption  of 
ary,  and  the  loss  through  safety 
Tfffy,  even  if  the  most  perfect 
jking  is  in  use,  for  then  varia- 
alonfic  value  of  fuel  cannot  be 
y  dealt  with  in  such  a  manner 
e  uniform  evaporation.  TJadet 
istanccs,  one  conclusion  only  can 
and  that  is — that  the  feed-water 
e  boiler  must  be  regulated  by 
water  in  the  boiler. 
xindition  has  been  recognised  by 
tors ;  but  the  majority  of  them 
>ked  collateral  couditions  which 
;  to  avoid  waste  of  fuel,  and  some 
;d  feeding  contrivances  of  which 
icessive,  either  in  manufacture 
nt  attendance.  To  review  even 
.ese  inventions  would  occupy  far 
Jian  is  at  our  disposal,  and  would 
edifying  than  a  very  brief  notice 
tects,  typioallv  considered,  with 
pointing  out  tne  practical  course 
3d,  so  tiu-as  such  a  matter  can  be 

jement  of  hollow  valve,  of  a  box 
mg  between  two  port  faces  in 
tbat  it  will  fill  -mth  water  at 
pressure  on  one  side,  and  dis- 
f ater  so  received  at  boiler  pros  ■ 
)  other  side,  is  a  very  sunple 
t,  and  might  at  first  sight  be 
solving  the  question  under  con- 
f  the  valve  is  so  arranged  as  to 
practically  constant  water-level 
.  Such  an  arrangement  eenerally 
charging  water  from  ^e  boiler 
ises  ID  the  slightest  degree  above 
level,  BO  that  at  each  alternate 
is  first  a  supply  of  cold  water, 
lischarge  of  hot  water,  and  there- 
of heat,  for  the  water  thus  dis- 
,  only  be  returned  to  the  boiler, 
iwer  temperature  or  by  a^ump 
eans  involving  consumption  of 
B  method  of  feeding  boilers  has, 
ne  advantages,  if  the  details  are 
igned,   to  iMiich  we  shall  refer 

1  earliest  days  of  boiler -con- 
wn  to  the  present  time,  float 
as  been  found  useful,  and  has 
rbeeu  largely  adopted.    In  the 


old  daj^B  of  low-pressure  boilers  (7Ib.  per 
square  inch),  which  could  be  fed  by  gravity 
from  tanks  at  moderate  heights,  a  properly- 
arranged  Aoat  was  sufficient  to  secure  a 
constant  level ;  but  with  the  advent  of  hi„" 
pressures,  when  a  sufficient  head  of  water 
was  not  always  at  hand,  the  float  could  only 
be  used  to  actuate  feed-pumps,  and  in  later 
years  to  control  injectors.  The  proper 
arrangement  of  floats  in  high  -  pressure 
boilers  is  a  matter  that  should  be  generally 
understood,  for  such  devices,  properly  de- 
signed, are  of  great  service;  but,  ill-designed, 
are  worse  than  useless. 
A  steam  boiler's  float    should  always^ 


Bolid  to  prevent  the  possibility  of  collapse, 
and  it  efkould  be  so  counter-balanced  as  to 

be  almost  submerged.  The  material  of 
which  it  is  composed  must  be  of  a  nature 
unohangeablo  by  wat«r  and  steam,  and  not 
liable  to  attract  deposits  of  scale. 

One  disadvantage  of  float  apparatus  con- 
sists in  the  slowness  of  its  action— it  is,  of 
course,  essential  that  on  the  slightest  fall  of 
the  water  level  the  feed  appliances  should 
be  set  inaction,  and  in  order  to  attain  this 
end  some  ingenious  contrivances  have  been 
designed. ^-Some  of  these  consist  essentially 
of  a  float  placed  in  a  pii>e  which  enters  the 
boOer,  and  descends  vertioally  to  the  nonnal 
water  level,  where  it  terminatos  in  an  open 
end.  The  idea  is  that  while  the  water  is 
sufficiently  high  to  cover  the  end  of  the 
pipe,  the  pipe  will  keep  full  of  water,  and 
so  support  the  float  at  its  upper  end ;  but 
upon  Uie  water  falling  below  that  level,  the 
wator  will  run  out  of  the  pipe  and  at  once 
give  tiie    float  a  coosiderable  fall,  and  im- 


mediately set  in  action  the  feed  apparatus 
with  which  it  is  connected.  The  emphing 
of  the  pipe  will  certainly  follow  the  ful  of 
water  level,  but  its  refilling  on  the  resto- 
ration of  ita  normal  level  is  a  matter  of  un- 
certainty ;  it  pre-Bupposes  the  condensation 
of  steam  within  it,  and  if  the  pipe  remains 
at  the  same  temperature  as  the  st^am 
within  the  boUer,  such  condensation  will 
not  occur.  In  order,  therefore,  to  render 
such  an  arrangement  effective,  the  vertical 
pipe  should  be  outside  the  boiler,  and  it 
would  be  advisable  to  cause  the  food 
water,  on  entering  the  boiler,  to  pass 
through  a  casing  surrounding  tho  float 
pipe,  so  as  to  insure  condensation 
of^  contained  steam,  and  therefore  a 
reSlline  of  the  pipe  as  soon  as  the  water  in 
the  boiler  rises  aoove  its  open  end.  Another 
contrivance  for  starting  and  stopping  feed 
apparatus  supersedes  the  use  of  a,  float.  A 
vessel  of  convenient  siTo  is  supported  on 
springs,  and  connected  with  tho  Doiler  by 
flexible  tubes  in  such  a  manner  that  th« 
vessel  is  tree  to  move  vertically  between 
certain  limits,  and  the  water  surface  within 
it  is  always  at  the  level  of  that  within  the 
boiler.  IE  the  water  level  falls,  the  quantity 
of  water  in  the  vessel  will  be  reduced,  and 
also  its  weight ;  therefore  the  vessel  will  be 
lifted  up  by  the  springe,  and  by  suitable 
connections  start  the  teed  pump.  As  the 
wat«r  levd.  rises,  the  vessel  will  gradually 
settle  down  to  its  normal  position,  and  stop 
the  further  supply  of  feed  water. 

The  salient  fault  of  a  great  many  auto- 
matic boiler-feed  appliances  lies  in  their 
being  unnecessarily  complicated  and  expen- 
sive, and  such  complication  further  renders 
them  yetrj  liable  to  derangement.  The  object 
of  automatic  regulation  of  feed  being  to  taka 
this  duty  out  of  the  hands  of  an  attendant, 
it  is  obvious  that  if  the  apparatus  itself 
requires  special  looking  after  the  purpose 
for  which  it  is  made  is  frustrated,  for  if  thf 
work  must  be  done  by  the,  attendant,  the 
simplest  appliance,  a  plunger  pump  or  an. 
injector,  is  uie  best  to  be  used,  and  of  these 
the  pump  is  the  more  certain  in  its  action, 
for,  on  starting,  an  injector  usually  requireft 
adjustment ,  which  must  be  effected  manually. 

We  will  now  return  to  that  class  of  boiler 
feeders  in  which  the  water  is  received  in  an 
~  itermediate  vessel  at  atn 


.     .  ,  pressure, 

and  subsequently  allowed  to  flow  into  the 
boiler  at  boiler  pressure,  and  describe  a  toi-m 
which  will  maintain  a  practically  constant 
level,  and  not  require  the  waste  of  hot- water 
referred  to  previously. 

In  Fig.  I  A  represents  part  of  the  shell  of 
a  boiler  intransverse  section,  and  B  a  vertical 
secHoQ  of  an  automatic  boiler-feeder  con- 
nected with  it ;  a  indioat«s  the  level  above 
which  it  is  not  desirable  for  the  water  to  rise. 
The  feeder  consists  of  a  tank  or  receiver,  B, 
which  has  one  inlet  and  two  outlets,  each  of 
which  is  controlled  by  an  ordinary  two-way 
cock.  Two  of  these  cocks  are  can'ied  by  one 
etem,  d,  and  may  conveniently  be  made  in 
one  piece ;  they  control  the  water  supply 
which  flows  by  gravitation  down  a  pipe,  i, 
from  an  elevated  tank  and  on  air  and  steam 
escape  pipe,  li ,  through  which  air  and  any 
steam  that  may  be  in  the  receiver  escape  as 
the  water  flows  in.  The  pipe  h  must  bo 
arranged  to  prevent  waste  in  case  of  over- 
filling of  the  ttuik  B ;  for  this  purpose  the 
pipe  may  be  carried  up  into  the  supplv  tank 
overhead ;  but  it  is  not  desirable  to  let  the 
pipe  h  fill  with  water,  as  it  would  do  in  such 
an  arrangement  if  the  chamber  B  over-fills ; 
therefore  it  is  better  to  use  a  check-valve,  a 
convenient  form  of  which  is  shown  to  an 
enlarged  scale  at  Fig.  3.  As  near  the  bottom 
of  the  pipe  h  as  is  convenient  a.  valve-box, 
0  0,  pp,  IS  inserted,  the  two  ends  W  h"  of  pipe 
h,  bemg  screwed,  or  otherwise  secureii,  to 
tie  top  and  bottom  of  the  valve-box,  as 
shown.  In  normal  working,  a  sphere,  ui',  is 
suj^rtad  in  a  cage,  n  n,  wHch  cage  is 
formed  with  a  ring  that  is  bolted  between 
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tli«  flangaa  ot  the  pirta  '■  '■  aadj-j,  forming' 
the  Talve-box.  So  long  as  sir  only,  or  air 
mixed  with  ateam,  paseea  up  pipe  h,  the  ball- 
Tftlre  III'  will  rest  in  its  cage ;  but  should 
Witer  ria©  in  the  pipe,  it  wiD  bo  floated  up 
against  a  seating,  r.  turned  or  ^und  to  fi; 
it,  and  thus  chock  the  further  nse  of  water. 
The  two  CockB  on  the  epindle '!  turn  together. 
Mid  commanication  between  the  pipes  h  and 
1  and  tank  B  ia  gimultaneonal^  opened  and 
closed.  In  Ibe  position  shown  m  Fig.  1  *.h>:^ 
oocka  are  closed,  and  a  cock  ot  commmica- 
tion,  >-',  between  the  tank  II  and  boiler  A  i' 
opened.  It  is  essential  that  this  cock  shoulil 
be  shut  when  those  controlling  pipes,  I,  and  !. 
>re  open,  and  t>i<«  itrta ;  otherwise  we  should 
be  having  st«am  and  water  blowing  to  wasts 
up  the  pipes  h.  i  as  soon  as  boiler  pres-utc 
iraa  admitted  la  chamber  B. 

fti  order  that  the  several  cocks  ma;  b^ ! 
worked  in  proper  sequence,  thi^ir  spindles  rf 
and  e  are  connected  by  berelled  spui-wheels, 
f  and  /,  of  equal  diameters,  keyed  on  the 
spindles  d  and  r,  of  which  the  ends  are  sup- 
ported in  bearings  carried  by  a  bracket.  ;/. 
fastened  on  to  the  aide  of  the  tank  li.  The 
<^ningor  clonagof  each  cock  requires  one- 
qighth  of  a  turn  of  its  spindle ;  therefore,  by 
giving  the  spindles  a  quarter-turn,  one  valve 
IS  closed  and  the  other  opened.  This  move- 
ment is  given  to  the  cocks  through  a  toothed 
'quadiKat, },  actuated  by  a  short  rack  on  a 
rociprocatiag  rod,  h  k,  and  kered  on  to  a  pro* 
jecbon,  rf ,  which  is  practically  an  extension 
of  the  spindle  d.  The  rack  and  quadrant 
motion  is  shown  to  an  enlarged  scale  at 
Pig.  2.  It  is  necessary  that  the  iiioTemeut 
of  thb  quadrant  j  shall  be  intermittent,  in 
order  to  leave  intervals  of  time  for  the 
charging  and  discharging  of  the  chamber  I!, 
therefore  a  much  longer  stroke  is  given  to 
the  rod  kh  than  is  necessary  t«  turn  the 
quadrant  through  a  quarter  of  a  revolution. 
After  arriving  at  the '  position  shown  at 
Pig.  2,  the  rod  kk,  during  the  remainder  of 
the  stroke,  rides  upon  the  projection  i'j  of  the 
quadrant,  which  may  be  there  fitted  with  an 
anti-friction  roller,  to  save  wear  and  un- 
necessary reeiatance.  On  the  return  stroke, 
after  the  quadrant  is  drawn  over  the  smooth 
part  of  the  rod,  k  k  will  ride  upon  a  pro- 
jection, in'.  The  motion  of  the  quadrant  is 
limited  in  each  direction  by  rests,  /,  which 
are  covered  with  indiaruhber,  or  with  leather, 
to  prevent  concussion  and  rebound.  The 
rod  kk  m  worked  from  any  conreniont 
running  shaft,  and  at  a  speed  determined 
by  the  requirements  of  the  boiler  and  the 
capacity  of  the  intennodiato  chamber  B. 
According  to  the  adjustment  of  the  rod  k  k, 
the  intervals  of  rest  can  be  varied,  for  it  is 
evident  that  if  the  rack  does  not  act  on  the 
quadrant  at  mid-stroke,  the  rest  before  its 
outetroke  action  will  not  be  of  duration 
equal  to  that  after  such  actio 
making  the  rack  adjustable  longitudinally 
upon  its  rod,  these  periods  may,  by 
trial,  bo  very  nearly  brought  in  nctord- 
ance  with  the  most  perfect  action  of  the 
apparatus.  We  have  shown  how  the  tank 
B  IS  filled  through  pipe  ;',  whiloair  and  steam 
escapee  through  pijio  A  ;  let  it  now  be  sup- 
posed that  cock  '''  IB  opened,  the  others  being, 
of  course,  closed.     If  the  water  iu  the  boiler 

tion  is  open,  staara  flows  into  the  chamber  B, 
and  water  into  the  boiler,  until  the  water- 
level  reaehoa  '(,  when  the  water  will  seal  the 
opening,  and  no  mors  water  leave  B,  because 
no  etaam  can  pass  in  to  occupy  the  top  part 
ot  that  vesSL'l.  Should  water  be  drawn  back 
into  B  by  partial  condensation  at  steam,  the 
oponiug  to  cick  c'  is  at  once  uncovered,  and 
the  Wiiter-level  reatored ;  in  tact,  while  the 
cock  '-'  is  open  a  constant  flow  into  the  boilei 
occurs,  balancing  the  constant  expenditure 
by  evaporation.  It  is,  in  view  of  this  condi- 
tion, desirable  that  cock  c'  shall  in  regard  to 
the  cocks  on  spindle  d  remain  open  as  long 
as  possible;  therefore,  in  propoitioning  the 
apparatus,  it  should  be  arraD?ed  to  (ill  as 


possible,  so  as  to   extend  to  the 
the   interval  during   which  cock 

Now  it  is  evident  that  when  (Ma  contrivance 
is  used,  the  tine  n  represents  the  fixed  upper 
water-level,  and  thus  a  security  against 
priming  is  afforded,  which  is  very  important. 
In  some  inventions  that  have  been  patented 
and  afe  in  general  appearance  somewhat 
similar  to  our  illustration,  a  communication 
is  opened  between  the  steam  space  of  the 
boiler  and  the  intermediate  chamber,  the 
i-esult  of  which  is  that  the  water-level  in  the 
boiler  may  reach  that  in  the  intermediate 
diamber,  and  therefore  exceed  the  high-level 
limit.  This  will  necessitate  the  removal  of 
BuiTilns  water,  and  as  euch  water  will  be  at 
boiler  pressure  and  temperature,  a  loss  of 
heat  ensues. 


SETIEWS. 

Aihti^-<i :  iti  Pr-'iifriiei,  Orviirrtni^r,  and  t'jfj. 

By  EoBEBT  H.  Jo^ES.    London  :  Crosby 

Lock  wood  and  Son. 

4  .SBE-STOS  now  occupies  so  important  a 
-•^  position  in  the  industrial  arts  that 
many  will  be  glad  to  have  such  a  work  as 
tiiat  provided  for  them  by  Ur.  Jones. 
Scattered  through  the  scientific  and  technical 
serials,  and  through  the  TniiisT!i->i,>  of 
societies  there  are  many  papers  containing 
valuable  notes  on  asbestos,  the  peculiar  pro- 

Erties  of  which  are  well  known,  if  it  baa  not 
thcrto  been  so  widely  utilised  as  it  might 
be.  Mr.  Jones  is  one  of  those  who  believes 
tiiat  in  the  future  there  will  be  few  branches 
of  practical  mechanics,  art,  or  industry  in 
which  asbestos  will  not  find  a  place,  and  a 
iful  place  ;  and  he  has  accordingly  gathered 
0  a  handy  and  readable  volume  aU  the  in- 
formation available.  Asbestos  is  certainly 
of     Nature's    puzzles,    for    it    is    a 

of  minoralogical  vegetable  (if  there  can 

be  such  a  thing] .  at  once  fibrous  and  crystal- 
line, elastic  and  yet  brittle,  a  "  floating 
stone,"  but  properly  treated,  as  capable  of 
being  spun  and  woven  as  cotton  or  Rix,  or 
any  other  textile  Tuiterial,  It  is  safe  to  say 
that  no  one  knows  in  how  many  parts  of  the 
world  asbestos  can  be  found,  but  the  best 
known  districts  are  in  Italy  and  in  Canada  ; 
some  of  the  asbestos  from  tno  former  country 
resembling  as  nearly  as  possible  floss  silk, 
while  others  have  more  of  a  rocky  or 
'■  lump  "  character,  hut  all  eminently  useful 
in  their  ways.  The  author  has  presented 
US  with  a  mo^t  interesting  book,  full  of 
information  and  freely  illustrated,  and  one 
which  may  be  commended  to  the  attention  of 
all  who  wish  to  learu  the  facts  about  that 
curious  mineral,  asbestos,  which  has  been 
known  (and  yet  so  little  known]  for  many 
centuries. 
.1       Trealh'      oil       Elfdro-Metnl/iirfji/.        By 

IVai-teh,   O.   MrMiLLA:^,  F.I.C.j  F.O.S. 

London  :  C.  OrilEu  and  Co. 
This  work  is  at  once  theoretical  and  prac- 
tical, for  it  contains  all  that  the  operator 
needs  to  know,  while  at  the  same  time  it 
provides  hitn  with  facts  which  ho  can  utilise 
if  he  has  the  requisite  brain-power  or  the 
inventive  faculty.  The  author  has  wisely 
treated  the  subject  in  a  technological,  rather 
:han  in  a  technical,  manner,  recognising  tho 
:aot  that  the  operator  who  has  to  use  a 
brush  or  a  polishing  dolly,  for  instance, 
will  soon  find  out  how  best  to  use  those 
appliances,  while  he  may  be  ignorant  of 
principles  on  which  he  works.  The  author 
luts,  in  tact,  as  he  puts  it,  aimed  at  a 
combination  of  theory  and  practice,  and 
those  who  wish  to  practice  the  art  of  electrc- 
motallm-gy  will  find  in  the  pages  of  his 
book  as  much  information  as  tliey  need  to 
carry  on  the  work  with  satisfaction  to 
themselves  and  others. 
Th    Bi/^t'-m    '■/   th<    Slar^.     By  Ao\e=  M. 

CLEEtRU.    London  :   Longmans  and  Co, 
Uias  Clebke  IB  well  known  as  a  graceful, 


instructive,  and  accurate  writer  on  oi&ttat 
connected  with  celestial  scieace.  and  tin 
work  before  us  will  certainly  add  to  ha 
fame.  Hias  Clerke  says  that  "  sideral 
ics  has  a  great  future  before  it,"  ud 
that  astronomy  is  essentially  a  popnkr 
sdenco.  SobeUeving,  she  has  presented  tbi 
public  with  a  work  on  the  stars  which  will, 
we  think,  become  very  popular  iriunerv 
students  are  found,  especially  as  it  is  fnilT 
itlustrated.and  contains  a  number  of  referenoi 
notes  which  will  be  useful  to  otters  beiilM 
beginners.  MissClerkebaahad  "aBsistanca" 
from  many  famous  professors  or  Btodsnti, 
and  has  thus  been  enabled  to  make  Uia 
volume  a  complete  deacriptioii  ot  the  ituiy 
heavens.  The  tronlispieoe  is  a  TeprodortioD, 
of  the  photographic  chart  ot  ths  i^etsdm 
taken  by  itS.  Henry,  of  Paris,  whils  lb. 
Roberts  nas  permitted  tho  use  ot  some  ot  hia 
marvellous  photographs.  The  volnma  ia  t 
welcome  ad^tion  to  the  astronomical  libnij. 

We  have  also  received — EltHriciig  is  itr 
S«n'iV-o/-.tfii;i  (London:  CasseU  and  Co.), 
a  new  edition  of  Hitter  von  UrbMutAr*! 
work,  which  has  been  revised  and  enli^ 
by  Dr.  Walmsley,  and  provided  with  u 
introduction  by  John  Perry,  P.Bi, 
Originally  translated  by  Dr.  "Wormald,  it  ii 
now  an  excellent,  popular,  and  pnctid 
treatise  on  the  applications  of  eleetriotf,  | 
and  is  exoellently  adapted  to  the  i"'*' 
of  those  who  have  not  time  for 
haustiTe  study,  but  wish  to    make  Uimi. 

'    IS  acquainted  with  the  facts  of  eleotnd 

ice. Electric     BttI     Cfiuiriuiiai.  If 

P.  C.  ;Vi.Lsor  (London  :  E.  andF.  N. 'Spoil 
ia  an  extended  and  revised  reprint  wfli 
articles  which  appeared  lately  in  our  coltiiu 
and  no  doubt  many  readers  will  be  ^slk 
have  the  information  in  this  handy  fona. — 
Ehdro-M<Avr»,  by  S.  E.  BaTTOSE  (Loata: 
Whittaker  and  Co.).  is  intended  for  ttaii 
of  amateurs  and  practical  men,  and  ivH 
will,  no  doubt,  recognise  the  valua  of  • 

information. Mtial  Tiirni  iig,  by  a  "P(» 

Pattern  Maker"  (London:  Whittita 
and  Co. J  is  a  useful  handbook  for  amaleiD* 
ipprentioe,    as    it  ia  written  by  ope  * 

rs   from  years  ot  actual   experieiw  ■ 
practice    ot    the  ^vorkshop. £''** 

Liijlit,  by  Jons  W.  UimunABT  fLondw: 
Crosby  Lockwood,  and  Son),  is  Ui.'  f"™ 
edition  ot  a  work  describing  the  m 
treating  dynamos,  batteries,  accumulate 
and  lamps,  and  is  useful  to  all  intere«l«J  ■ 

the  actual  work  ot  electric  lighting. '"'* 

"     ■,>;,  a„d  Amerif.m  M'tImm.-.  bv  Fiu« 

Uleve  (London :  E.  and  F.  N. 
is  a  new  and  enlarged  edition  of 
known  manual,  which  has  bsen  roviiedlf 
Mr.  Emory  Edwards.  It  ia  literally  lull jj 
useful  information,  presented  in  a  hsalf 
form,  and  suited  to  the  wants  of  the  v 
facturer  and  the  intelligent  craflsmui. 


ASTEONOMICAL    NOTES   POK 
JANUAItT,   1891. 

IS   accord-jn'^o    with    our  anousl  eoslodi,  " 
coniinenL'o  our  AstroQOmical  NotM  Im 
New  Year  witli  such  recnsrkB  us  may  b«  ma* 
to  make  them  intelUgHble  to  the  onunair  uiM 
observer;  and  in  the   cose  of  the  taolMM^I 
heretofore,   biLVe  appealed  to  each  on<^  * 
appears  to  require  it.  a  deacriptiaa  of  iU< 
Htruction  and  mode  of  uao,  fumishiag,  nam 
wherever  it    is   aecesairy,    numeri^  atta 
fully  worked  out.  . 

Before  proceeding  to  a  description  ol  T«W* « 
however,  wa  propose  to  milk?  afewrsmwioflj 
two  points,  whioh  wo  trust  m»y  sive  a  poil'* 
ot  useless  correapondfjooe.  Impiimis,  tlMft* 
have  been  aaked  to  i»aiie  Ihesp  Notes  twi,  — -  . 
in  advance,  in  cnlar  th»l  they  msy  be  uliUtrf'I 
our  AuBtraliHn  readera.  But  a  moment'*** 
aidomtion  will  show  thjt  separate  ani  *** 
ephBmeridos  would  have  to  be  computed  m* 
I  Antipodes ;  tor  that  aU  the  nearer  cdl[« 
obiacta  chiUKo  their  iilnces  notably  ai  view*!  »•  j 
stations  so  widely  iie]j<irFited  both  in  Uliti^'» 
ilon^tude  as  thoae  in  Kngtand  and  Auitnltt-  »\ 
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)  aa  thoia  of  the  phonomBD&  of  Japiter'i 

B  great  proportion  Yisihja  at  Greenwich 
cur  whea  the  planet  vaa  beneath  the 
e  horizon  »  while,  in  the  cuae  of  occol* 
t  Btara,  the  Moon  !□  the  Sonthera 
:  would  go  wide  in  the  jicy  from  those 
le  would  eoTer  aa  viewed  from  Green- 
be  second  subject  on  which  wa  propoK 
M  this  :  At  interTSila,  long  or  short,  we 
tten  aakiiig  what  ws  mean  hj  sapng 

and  such  a  planet  is  "  invisible,"  when 
tpondent  saw  that  planet  with  the  naked 
s  previous  night?    Our  answer  is  very 

Our  ephemeria  of  a  planet  is  giTea 
Qg  as  there  is  a  reasonable  chance  on  h 
J  of  ao  observer  detecting  any  superficial 
in  it.  When  ita  angular  diaJneCer  ia  too 
it  is  too  close  to  the  horizon  after  dusk, 
airly  be  said  to  be  invisible  for  the 
t  the  ohaerver  with  the  telescope,  and 
Let  us  take  Marg  aa  an  illustration. 
below  that  he  is,  for  the  ohserver'i 
invisible,  though,  as  a  matter  of  fact, 
ot  set  until  between  9  and  10  p.m.  ; 
ameter  subtends  an  angle,  at  the  end 
t  week  of  the  New  Year,  ot  S'T",  or  that 
:  by  a  halfpenny  2,661ft.  (8.^3i  yu4e) 
lat  sane  man,  we  wonld  ask,  would, 
we  cireumatances,  attempt  to  observe 
1  a  telescope  F 

'  said  which,  it  is  time  to  turn  to  our 
— that  of  the  Sun — in  colomn  two  of 
I  be  found,  for  ever;  &fth  day  of  the 
le  instant  which  should  be  shown  by  a 
jireenwlch  regulated  to  indicate  Mean 
len  the  Sun  ia  on  the  Meridiao  (or  due 
d  a  sundial  marks  Oh.  Om.  Oa.  What 
j«:sckll  "the  Equation  of  Time,"  or 
it  to  be  added  to,  or  subtracted  from, 
it  of  apparent  Solar  Noon,  is  calculated 
[eridiaa  of  Greenwich,  but  may,  tor 
purposes,   be   employed  for  any  other 

the  United  Kingdom,  since  its  most 
>oint,  VaJentia,  is  only  41m.  233.  West 
vioh  (leas  than  069  hour),  and  the 
in  the  equation  for  one  hour  is  but 
Jan.  I,  and  dimiiiiBhea  to  0-36s.  by  the 
antity  the  largest  and  most  perfect  sun- 
oily  impotent  to  show.  Columns  three 
nre  the  Right  Ascenaion  and  Declina- 
I  Sun  ^to  the  nearest  second  of  time 
respectively)  on  the  days  speci&ad, 
lean  Time  clock  at  Greenwich  marks 
■a.  FinsUy,  column  five  fumishea  the 
«naion  of  the  Meridian,  or  Sidereal 
the  nearest  hundredth  of  a  second,  at 
instant. 

The  Sun, 


At  Greenwich  Mean  Noon. 

hs. 

Rigbt 

Aseen- 

Declina- 
tion 
South. 

Sdareal 
Time. 

a. 

h.  m.  s. 

■ 

h.  m.    a. 

18  47    i 

23     0  11 

2-12,, 

19    9    i 

22  30    8 

811,, 

19  30  6i 

21  48  30 

19  22  49-57 

■9-OS  „ 

19  S2  31 

;2-22  „ 

20  13  *-, 

19  54    3 

20   2  lS-14 

6-0-2  „ 

20  34  44 

18  42  37 

20  2167-93 

;9-78  „ 

20  55  20 

17  22  41 

20  4140-71 

antity  tabulated  in  the  last  colomn 
Time  at  Mean  Xoon)  is  one  often 
by  the  observer  for  the  instant  of 
n  Noon  at  his  own  station ;  and  this 
btained  by  the  addition  of  9-8666 
ir  every  hour  [and  proportional  parts 
u  and  seconds)  when  tbe  place  is  to 
of  Greenwich,  and  by  their  subtraction 
I  to  the  East.  For  example :  What  is 
«!  Time  at  local  Mean  Noon  at  Belfast 
■y  llf  The  longitude  of  Belfast  is 
west  of  Greenwich.  So  we  say : — 
!3m.  40a. : :   9'86Gos. :   (what  we  shall 

3-88784  seconds.  Now  turning  to  the 
re,  we  Qnd  that  the  Sidere^  Time 
rich  Mean  Noon  on  January  11th  ia 
.  49-S7S.,  and  adding  S-SOs.  to  this, 
to  the  precept  [Belfast  being  west),  we 
..  22m.  63-469.  as  the  Sidereal  Time  at 
:ean  Noon  on  the  Any  speciSed.  Or 
lat  we  required  the  Sidereal  l^g  at 

Mean  Noon  on  the  26th  of  January. 


1  lui  Ooonltatloa  of 


~4 

Star's  Name. 

1 

Disappear- 

Moon's 
Limb. 

i 

ance. 

Limb. 

« 

r 

h.    m. 

h.m. 

.1 

2  Librfo 

<t 

6    28  a.m. 

Bright 

164 

182 

6  25a.m 

Dark 

262 

..'  Scorpii 

4 

5     20    „ 

S.S.V. 

161 

191 

Dark 

249 

275 

7 

„'Scorpii 

^ 

t6      8    „ 

206 

230 

j:i 

Dark 

106 

78 

196 

163 

i;( 

i 

63 

23 

18  24  ,. 

243 

205 

17 

ii 

3     29     „ 

81 

112 

215 

236 

&\ 

11       fi     „ 

57 

18 

259 

219 

12      2  a.m. 

108 

69 

12  47  „ 

211 

172 

VI 

H 

59 

20 

13  48  „ 

233 

"(1 

3     13  a.m. 

123 

SO 

3  60  „ 

213 

179 

■i'i 

B.A.C.  21S4 

1* 

3    46  p.m. 

64 

103 

4  41p.m. 

Bright 

279 

321 

■/■■< 

<u  Ueminorum 

Dark 

173 

134 

Bright 

202 

164 

■rt 

t3    27    „ 

S.S.W. 

200 

lot 

■n 

42  Leonis 

3     14     „ 

Bright 

96 

76     ' 

4  24  a.m. 

Dark 

322 

290 

■/.H 

^Virginia 

*h 

10     SQ  p.m.    Bright 

IIS 

Ififl 

12-   7  „ 

Dark 

29S 

328 

3t 

65  Virginia 

t6    59  a-m.JNEbyN 

31 

7 

X  The  Moon  has  set 

Yarmouth  is  6m.  528.  east  of  Greenwich :  and, 
as  before,  we  say  ;  as  60m. :  6m.  52s.  :  9''8666s. ; 
1'128b.  Subtracting  this,  Yarmouth  being  east, 
from  2ah.  2)m.  57-93B.,  we  finally  get  20h.  21m. 
56'80a.  Bsthe  Sidere&ITima  at  Yarmouth  Mean 
Noon  on  January  26th,  1891. 

Solar  acti  vity  is  now  permanently  re.eatablished, 
and  the  sun  should  be  watched  tor  spots,  faculco, 
he  is  visible. 
Tho  Koon 

enters  her  Last  Quarter  at  lOh.  ll-9m.  a.m. 
ou  the  3rd,  and  is  New  on  the  10th  at 
3h.  24-om.  in  the  aftemooo.  She  will  enter  her 
First  Quarter  at  6h.  lT'6m.  in  the  early  morning 
of  the  17th,  and  be  Full  25-3  minutes  after  the 
midnignt  of  the  24th. 


The  Moon  will  be  in  conjunction  with  Venus 
'4°  19'  South  of  that  phinet)  at  Gh.  p.m.  on 
lann^y  Tth  ;  with  Mereury  at  midnight  on  the 
LOth  (Mercary  6°  57'  North),  with  Jupiter  at 
8h.  a.m.  on  the  12th  fJnpiter  3°  50'  North) ;  with 
Mars  at  3h.  p.m.  on  the  14th  (Mara4°  58' North)  : 
and  with  S&tum  at  lOh.  a.m.  on  the  2Sth 
(Satnm  3°  16'  South). 

Xhaopeningyear  finds  the Moonin  Leo,  buton 
the  confines  <u  Virgo,  which  lut-named  constel- 
lation she  entera  at  3  p.m.  on  the  lat.  It  ia  not 
until  5  a.m.  on  the  5th  that  she  quite  Virgo  for 
I,  and  she  is  travelling  through  Libra  until 
1.  vn  the  7th,  at  which  hour  she  reaches  the 
im  edfe  of  the  narrow  northern  spike  of 
Seorpio.  It  takes  her  IIJ  hours  —  i.e.,  until 
Ih.  30m.  the  same  afternoon,  to  cross  this,  and  she 
Ihen  emerges  in  Ophiuchus.  She  remains  in 
3phiuchaB  until  11  p.m.  on  the  8th,  when  she 
luits  it  for  Sagittarius.  Here  she  remaizis  until 
3  a.m.  on  the  llth,  when  she  entera  Capricomua, 
which  ahe  traverses  by  8  p.m.  on  the  12th, 
'Jien  leaving  it  for  Aquarius.  She  finishes  her 
[oumey  through  Aquarius  at  8  p.m.  on  the  14th, 
ind  then  entws  Pisces.  Aa  ahe  is  tisvelling 
(brough  lEHscea  she,  at  lOh.  a.m.  on  the  16th 
comes  to  tbe  boundary  of  Cetua,  which  constel- 
Jition  shethenentersandcontinuesinuntillla.m. 
on  the  16th,  when  she  re-enters  Pisces,  only 
however  to  plunge  into  another  outlier  of  Cetus 
i.m.  on  the  ITth.  When  she  finally  quits 
this  at  6h.  p.m.  on  the  17th  it  is  to  emerge  in 
.\rieB.  She  leaves  Aries  for  Taurus  at  2h.  30m. 
i.m.  on  tbe  19th,  and  Tanrua  in  turn  for 
G)emini  at  2  a.m.  on  the  22nd.  Her  passage 
through  Gemini  occupies  her  nctil  5h.  a.m.  on 
the  24th,  when  ahe  quits  it  tor  Cancer.     She  is 


in  Cancer  until  9  p.m.  on  the  25th,  at  which 
hour  she  passes  into  Leo.  She  remains  in  Leo 
until  9  p.m.  on  the  28th,  and  she  then,  for 
the  second  time  this  month,  enters  Virgo.  She 
is  still  en^ged  in  her  journey  through  this  great 
constellation  when  the  month  tenninatee. 

The  first  four  columns  ot  the  table  aheva 
explain  themselves.  The  fifth,  headed  "  Moon's 
Limb,"  indicates  whether  the  limb  at  which  the 
disappearance  takes  place  is  the  bright  or  the 
dark  one;  column  nine  giving  the  same  in-i 
formation  with  reference  to  the  reappearances. 
From  new  moon  to  full  moon  diaappearanoas 
occur  at  the  dark  limb  and  reappearances  at  the 
bright  one  ;  tativieeveriil.  In  columns  fix  and 
seven,  and  ten  and  eleven,  by  "  Anglo  from  N 
Point"  ia  meant  the  arc  included  between  the 
star  when  in  contact  and  the  point  of  intersection 
of  the  limb  with  a  circle  passing  through  the 
north  pole  of  the  heavens  and  the  centre  ot  the 
moon's  image;  and  by  "Angle  from  Vertex,"  the 
arc  between  the  star  at  contact,  and  the  point 
where  acircle  passing  through  the  zenith  andthe 
moon's  centre  cuts  her  limb  :  in  other  worda,  the 
tap  of  the  moon  as  seen  with  the  naked  eye. 

A  figure  will  illuatrate  this.     Uere  N  is  the 


NV270 


90  £ 


true  north  point  of  the  moon's  circumference  (the 
bottom  as  seen  in  an  equatoreal  with  a  Huy- 
ghenian  eyepiece],  and  the  angles  are  measured 
light  round  from  0°  to  360°,  through  east,  south, 
and  west.  Hence  a  star  disappeartng  at  a  would 
be  said  to  do  so  at  an  angle  ot  120°  from  the 
N.  point ;  and  were  it  to  reappear  at  b,  it  would 
be  said  to  do  so  at  an  angle,  from  the  N.  'point,  of 
210',— and  so  on. 

an  evening  star  during  the  first  ten  daya  or 

of  January ;   but  coming  into   inferior  con- 

j -lotion  with  the  ann  at  6  p.m.   on  the  13th, 

afterwarda  becomes  a  morning  star.    Hia  angular 

diameter   increaaea    from    7*6"    on  Jan.   1st   to 

by  the    I2th,  diminishing    to   ita  original 

^naions  by  the  Ust  day  ot  the  month.     He 

H)On  after  5h.  30m.  p.m.  on  the   1st,  and  is 

skirting  the  horizon  for  some  time  previously,  so 

that  he  is  but  poorly  placed  tor  the  observer.    At 
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Dm.  ag,  1M8. 


Tethya 

Tethya 

Bhas 

TathTB 

Enceladus 

EncelB(lu» 

MimnB 
Enceladus 


1 J-I      Satellite, 


Gncelidiu 


TetliTi 
Eaceladng 


3-Sa.iD.    I   -26 


Enceladns 
MimilB 


OrM&wliih  Saaa  Tim*  of  Banthlac  gf 
Stxtson  of  tba  PclnolpMl  Vixmi  SUn  m 
Um  Slsht  of  JTuiiimiT'  l«t,  1S81. 

SUt.  Sonthi. 

h.    m.    ■• 
Andromeda  ,<         ,,         ,.     fi  IS  27"3Sp-iii. 

_  C^MOpeiie JS  49  ^B-IS  „ 

polaiii 6  3*  20-87  „ 

Arifltii  7  16  M-W  „ 

Orti 8  II  «-7f 


the  end  of  the  month  he  rieet  aboat  6  18  a.m 
hntia  in  aa  poor  a  poaition  aa  a  morning  star  t 
he  waa  as  an  eTemng  one. 


19  BU-6 

Ifi 

?S-fi 

10  23 -fi 

Ifi 

37-0 

10    4-9 

ir>-3 

10     1-7 

20 

4-1 

19  11-2 

2i) 

43-0 

Starting  thiu  in  the  confines  of  Sagittaiini  and 
Capncoraos,  the  major  part  of  the  looped  path 
iii£oated  in  the  above  ophomeris  liee  in  the 
fcomer  conitelkUon,  but  it  does  not  paii  neftr 
aoj  coDspicuDua  itira. 

la  a  Uorning  Star  throoghoat  the  month,  and 
thongh  low  down,  ia  a  moat  coaBpIcuous  ohject 
twf 0T9  nmriao  over  the  SoiLth'EEiBtom  honion. 
She  attaina  hcc  gie^st  brilliancy  on  the  8th. 
Her  angular  diimetei  dwindlea  from  43'  oi 
l«t,  to  2B')i'  by  tho  end  of  the  month. 


At  the  beginning  of  the  month,  Venua  will  be 
in  the  coofinee  of  Libra  and  Scorpio,  and  bavins 
croued  the  northern  apike  of  tho  last-tuuned 
comtelhttion,  will  deectibe  the  remainder  of  her 
path  in  Ophiudms,  Aa  ia  the  caae  of  Mercury, 
ahe  approachoB  no  conspicaooa  etara. 

For  the  reaaon  givaa  in  our  introduction,  we 
neither  give  ophomeridea  of 

■on  noi  Jupiter 
but  may  juat  add,  in  connection  with  the  Utter 
planet,  thai  the  obaervor  may  perhapa  catch  the 
ingnH  of  the  ahadow  of  Satellite  I.  on  the  Sth 
at  Ah.  Z3m.  p.m.,  and  that  on  the  Gth  Satellite 
I.  will  roappear  from  odipae  at  Sh.  Om.  24a.  ; 
ai  will  Satellite  III.  at  5h.  10m.  Ua.  ;  vrbile 
finally  the  ogresa  of  the  ahudow  of  Satellite  II. 


wiUoc 


:  St..  12i 


II  12-3 


7     23-7 


a  L^wria 


S  31  44-»  „ 
9  S  2-71  „ 
.  9  44  99^  „ 
.  10  23  3311  „ 
.  10  24  11-78  „ 
,   10  42  46-»  „ 


3  13-3 
2  S2'8 
2  32-2 


The  ahort  retrograde  arc  indicated  in  the  above 
iphemeria  is  deacribed  between  a  and  x  Ijeonia.  - 

The  above  table  pves  the  approximate  Green- 
wich Mean  Time  at  which  the  five  inner  satellitea 
of  Saturn  will  attiun  their  greatest  elon^otionB 
salt  of  the  planet,  and  ia  inteoded  to  asaiat  the 
atudtait  in  their  identification. 

Titan,  Satum'a  chief  aatellite,  ia  ao  laive  and 
coDipiououa  an  object  as  to  he  viaible  in  tha 
amalieat  telwcopee,  abining,  aa  it  doeo,  aa  a  (tar 
of  the  Sth  nutgnitade.  It  wiU  attain  iti  greatert 
elongationa  e-^t  of  Saturn,  at  S'Gh.  a.m.  on  the 
2nd,  and  again  at  -l-Oh.  a.m.  on  January  18th. 
Hyperion  ia  only  viaiblo  in  the  very  largect  tele- 
Bcopee,  and  Uimaa  cannot  be  perceived  with  leaa 
thaii6Jin.  of  aperture.  Japetua  may  be  identified 
b;  ita  conaideruble  distance  from  the  planet  It 
ia  at  it*  brightest  when  to  the  west  of  Saturn. 

Win  not  he  fairly  obaervahla  until  the  apring ; 
but 

Haptoue 
Ii  vinble  all  night  long;.    Safe  in  large  inatru' 
mentf,  he  ia  not  easily  duti/iguishable  from  r  "*'  ~ 
of  about  the  ''■■ :<"J- 


Sirlua H  64  G96B  „ 

Outor na  42    »-S«t.n. 

Prooyon  •!»  48    6-M  „ 

poui '12  6S    8-09  „ 

^  £arlj  noming  of  2iid. 
"Were  the  stara  rigidly  and  absolutely  "Bisd,' 
any  given  one  would  South  Sm.  _  JUi-SIa  la 
''M-91  aeconds)  eooner  every  day,  •«  indk«t«d Ifl 
clock  regulated  to  show  U eon  Time.  Thiii 
I  nearly  tma  for  a  conaidanible  proportiea  a 
lem  that  we  may,  for  our  preaant  ^t" 
_9anme  it  to  be  accuiHtely  ao  ;  and  to  mn  lb 
Ureenwich  Mean  Time  of  Tiuuit  of  eiUiar  of  lb 
atarg  in  tha  above  liat  for  any  other  nigU  it 
January,  we  have  only  to  mulliply  236'eii.^ 
the  namber  of  daye  which  have  dapaed  vnce  (b 
lat — i.e.,  by  the  day  of  the  month  -  1,  aai 
subtract  the  reanlt  from  the  time  givon  inn 
table.  For  example,  at  what  hoar  will  Siriai 
South  on  the  night  of  January-  Slitf  Hat 
/e  aay,  21  -  I  •■  20:  and  20  x  23J->lL 
•  4Tt8-S0a.,  or  Ih.  I8m.  3S-Mb.  If ,  that,  bw 
Ih.  fi4m.  S9-68S.  we  Buhtiact  Ih.  ISm.  !!■» 
re  get  lOh.  36m.  21-48B.  aa  the  Gnwnwidi  ICa 
Time  of  Traniit  of  Sirina  on  tha  Bt^  i 
JanuaiT  21at,  a  rsBuU  just  O'Ota.  indafxlrfM 
actual  insbuit  of  its  meridian  ^mmr*.  W* 
some  stan  the  diaciepanny  mimt  iMn  W 
aUghtly  -greater,  with  othem  a  littla  ]m~tit 
diacrepancy  inereanng  a  little  aa  we  app^  , 
the  Pole ;  hut  Polaris  cRiHea  a  win  ■  19 
alowly  tlut,  in  practice  and  for  thaprnfaM* 
rating  an  ordinary  clock,  this  may  be  na  '  '  ' 
iLet  us  now  further  euppoee  that  we  — -r 
know  the  Local  Mean  Time  of  Sonthiagtt^ 
"  This  we  etai"5 


19  2S-3 

19  24-4 

19  33-6 

19  23-0 


In  so  far  aa  the  time  of  hia  Sleridian  Pasaage  is 
concerned,  is  a  Homing  Star ;  but  us  he  rises  on 
the  lat  about  Uh.  SDm.,  and  on  the  31st  about 
Th.  4Sin.,  he  ia  very  fairl)-  obaervable  befora 
midnight.  His  't"g"l"'-  equatorial  diameter 
increases  almoat  imparceptibly,  from  18-28'  to 
IS'OH' during  January.  The  oloaiiig  up  of  hia 
rimg  system  u  now  vsiy  perceptible. 


The  ahort  nAioi^raia  arc  indicated  by  tha  above 
ephemeria  lies  to  the  north-west  of  the  Hyodea, 
and  a  httle  to  the  south  of  tha  6-mag.  star 
u'Tauri. 

Xlnlma  of  tha  VarUhle  Star  Alrol 
wIQ  occur  on  January  3rdat  Ih.  Ilm.  a.m.,  on 
the  Sth  at  lOh,  p.m.,onthe8that  6h.  40m.  p-m., 
on  the  2Crth  at  Ch.  14m.  a.m.,  on  the  23idat 
3h.  3m.  a.m.,  on  the  2Sth  at  Ilh.  42ni.  p.m.,  on 
the  2SUi  at  Eh.  3tm.  p.m.,  and  on  the  Stat  at 
Sh.  20m.  p.m.,  aa  well  a«  on  other  occaMons, 
when  daylight  will  render  the  phenomenon  ia- 

ShootlnB'  Stara 
may  be  espeoially  looked  for  on  the  night  of 
Jannaiy  2nd,  whni  the}'  appear  to  radiate  from 
a  point  in  the  north-aaatem  part  of  tha  constella- 
tion Boijtaa.  Showeia  may  also  he  expected  on 
tha  fith,  9th,  17tb,  22D.d,  and  ISth. 


of  the  Stars  i 


r  taUe. 


>portiaiial  parte  In 
anfseoondaj  when  our  ataUon  ia  Weatdfln* 
wich,  and  W  the  adicU&wi  of  that  qnaalityat* 
it  is  stuatad  to  tha  East.  For  instanoe,  at  «■ 
hour  in  Local  Uean  l^me  will  AldeboisD  Sm 
at  Holyhoul  on  January  lat?  BolyM* 
I8m.  36s.  west  of  Oraenwich,  aa  as  inthasnV 
given  above  under  tha  heading  ed  "TbtM* 
wesay,  as60m.  :  18m.  36s.  : :  9'B66m.  :  f^"^ 
aball  find  to  be)  3-06  seconds.  SnbtroctiBg.tW 
3-06s.  from  Oh.  44m.  39'97l.,  we  Mk 
Oh.  44m.  36-91S.  aa  tbe  Holyhead  MeanlliajE 
Trudt  of  Ahlebaian  on  tha  n^  ■«■■ 
Had  we  nqoired  the  Folktatone  Mml  TiM'' 
Southing  of  that  (tar  on  tha  (ame  ni(^{M* 
stone  baing  4u.  4*s.  Boat  of  Oieanwidw* 
moat  have  added  0-77a.  to  our  Sh.  41m.  DW 
and  hence  obtained  Sh.  41m.  4a'74s.  «  W 
instant  sought. 


HIITERS'    ELBCTAIC   LADS. 

AMONGST  recent  patsnta  for  portaUs  dsi* 
lamps,  eapedally  thoaa  intended  fbrUaV 
of  minere,  we  note  one  for  whJoh  p»otai<wB<* 
been  granted  to  the  Mining  and  GiMteral  EiK~ 
Idmp  Co.,  Limited,  D.  Q.  Fitigerald,  aiulA.Bj 
Hough,  the  object  being  ta  prOTida  a  shaagsw 
compact  lamp,  mora  efficient  and  Tomt  tin) 
charged  than  tbow  at  preaent  in  om.  Aios 
to  tl^  invention  Ute  caaing  K  of  tha  lanf  d 


moM.    AaovM 

„      Jthalaaf^g 

g  m^tjjial  or  malal,  pnteMQ 


steel,  with  a  lead  lining  or  coating  ta  , 
bmng  injnred  by  the  electtolvte.  To  a^i^ll 
lead  to  the  steel,  the  sutlnce  of  tha  sterii 
thoroughly  cleaned,  and  then  it  ia  heated  n 
solder  is  apphed,  and  then  the  oaang  is  di^ptd  i 
molten  lead.  Or  an  alloy  of  lead  mar  ba  nasdl 
place  of  the  lead.  The  elcmente  and  alectnbl 
ore  contained  in  a  vessel  L  (constituting  a  em* 
cells),  preferably  of  vulcanite  or  abonita,  *>d< 
Buch  a  aize  as  to  leave  a  spaoe  at  {Fig.  1)  bataai 
its  ontaida  and  the  injnde  of  tha  aaibig  K,  aadi 
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r  mdioTDbber  or  other  sU«tio  or  jioldii 
nay  be  placed,  or  wcored,  as  iiidicat__ 
lat  the  cell,  or  ceUsi  And  theu  nnnhmtji^ 
ited  liom  being  injured  by  Bny  blov 
I  cadng  K  may  rscavc.  Only  the  ndei 
lui  li^  and  the  end  oppoaite  that  at 
I  lamp  proper  is  ntuateo,  or  bitlt  crada 
rovided  with  the  elMtic  anangementB 

The  outer  coiiii^  £  ii  eorerad  hy 
er  I,  prefaiably  of  the  Mme  material  ■ . 
f ,  ana  oapable  of  being  alidden  into,  and 
plaoe  in  groorea,  or  turned  do»n  pttfta, 
appsr  part  of  the  caniig  K.  Thia  lid 
'  may  be  eecured  by  a  faneningf,  aa  at  >. 
'  I  ia  provided  with  a  depea&ig  piece 
nth  vulcanite,  ebonite,  or  other  inan- 
terial  if,  which,  when  the  oover  ia  ii 
rnaand  protecta  ttia  chargina  contac 
e  of  which  is  shown  at  ;>)  whi(£  are  pre' 
!  lead.  They  an  secored  in  the  inaU' 
terial  p*  in  the  casing,  aa  shown,  and 
mvenisnt  position  for  being  brought 
to  electric  contact  with  the  leoda  fnnn 
inoe  for  chafing  the  batt«ry.  Tlie 
oneetiona  from  the  battery  to  the  lamp 
ably  of  lead  inaolatod,  and  those  from 
L  to  tha  oontact  pieces  f  are  carried  np 
he  insulating  material  p*.  Where  the 
IB  paaa  throa§^  the  canng  K  and  the 
or  ebonite  or  other  iniDloOng  —-tn^-i 

in  the  case,  if  the  cue  be  of  metal, 
I  larger  thui  the  conductora,  ao  aa  to 
sk  ofahott-circaitiiig  with  the  metal  of 
;,  tmd  for  the  same  pnrpoae,  where  con- 
nch  aa  the  contacts  p  are  neat  to  the 
ng,  a  piece  of  inaulating  material  may 
iiuid,  aa  at  17.  It  is  a  switch  atUohed  to 
caaing  to  break  and  oomplete  the  lamp- 
d  the  charging  circuit  as  desired.  The 
■  A  (Fig.  2]  and  ita  protecting  glass  D 
it  any  laitable  shape  or'  deicription- 
mte  in  the  cell  or  cells  may  alio  be  of 
lie  kind  :  (or  instance,  they  may  coD- 
entral  cylinder  t  of  apongy  lead  and 
which  may  be  covered  by  a  perforated 

cellnldd  or  other  non-conductor,  the 
slamoita  y  being  carried  by  a  btidi^e 
I  vulcanite^  abtmite,  or  other  it»pilating 
asMd  on  to  a  stem  2*  projecting  fnnn 
il  ^lindrieal  element,  a  lower  atom 
lii^  nati  m  an  inanlated  footatep  piece 
Nttom  of  tiiB  cell ;  or  tbey  mav  be  of 
ad  in  the  form  of  a  plate  held  by  a 
f  oopper,  bat  the  patentees  do  not 
maalves  to  any  paiticnlar  fonn  or 
m  (A  elementa.     x*  are  projectioiia  of 


distance  pieces  (or  keeping  the  electrodea 
propetly  aepaiated.  Tha  conQectiona  fram  the 
charging  atods  p  to  the  lamp  A  and  battery 
respectively  may  b«  bnmbd  together,  cff  tiiey 
may  be  mads  by  screwing  the  stem  of  the 
chimng  stnda  and  paaiing  the  ends  of  the  oon- 
nections  over  the  screwed  stem  projecting  inside 
the  battery,  and  tttenacrewlDg  a  nut  ontheatem 
to  damp  uie  conneotioiu.  The  openings  throng 
Uie  top  of  the  cell  or  cells  for  charging  it,  or  them, 
with  electrolyse  and  allowing  3t  the  escape  o( 
gas,  may  consist  of  a  cup  or  screw  pieoe  r  paweif 
throngh  the  top  of  the  eeU,  and  having  a  i>et- 
toration  r',  wiui  an  inwaid  part  H  of  a  eonioal 
form  with  the  nsTCow  end  upwards  to  prevent  the 
exit  ot  liquid  bat  allow  of  the  escape  of  gas. 
The  cnp  port  r*  at  top  may  coatain  a  mat^ial 
snch  as  cotton  wooL  When  the  battery  ia  to  be 
charged,  tha  switdi  R  is  tnmed  so  as  to  break 
the  oontact  between  the  condactois  i  (,  so  thai 
the  drcnitto  the  lamp  from  the  battery  is  broken; 
the  cover  I  is  removed,  and  the  lamp  ia  placed 
on  a  stand  so  that  the  contact 
come  into  contact  with  the  terminals 
apparatoa  by  which  the  storing  current  il 
A  modiflcatioa  of  this  Invention  is  daBC>»'s-  -^  - 
patent  granted  to  the  above-named  oompany  and 
W.  Uoscrop,  in  which  the  incandescence  kmp 
bnlb  itoelf  or  the  protecting  glass  which  covers 
it,  or  both  of  them,  are  so  arranged  that  they  are 
held  in  thur  protruding  podtion  by  a  spring  or 
springs  (Fig.  3)  which  on  a  blow  or  pressure 
upon  either  or  both  of  them  occurring  will  allow 
either  or  both  of  them  to  yield  and  so  prevent 
their  fracture  or  render  them  less  liable  to  frac- 
tore  than  would  otherwise  be  the  case.  This 
may  be  efiected  by  placing  behind  the  protecting 
glass,  or  behind  uie  reflector  throng  which  the 
bulb  protrtidea,  the  spring  or  springs,  ao  that  the 
can  retreat  to  within  its  casing 
trenoe  of  a  blow  or  of  nndue  pressu  . 
allow  of  the  bulb  yielding,  flexible  loads  may  be 
attached  which  secure  it  to  an  annulus  or  per- 
forated plate  sitoated  in  the  casinfr  ot  the  pro- 
tecting gloss  forced  forward  by  the  spring  or 
springs  whereby  the  bulb  is  protruded  through 
the  opening  in  uie  reflector  so  that  it  will  retreat 
into  uie  recess  behind  it  on  the  occurrence  of  a 
blow  ot  ondaepresenre.  When  a  sliding  lid  tot 
the  body  of  the  lamp  is  nsed,  provided  with  a 
h«ni1ln^  the  patenteea  idd  a  projection,  which 
when  Uie  lid  is  sUddon  into  place  and  the  handle 
tnmed  up,  engages  with  the  body  part  of  the 
_  mp,  BO  that  the  lid  is  not  liable  to  be  aon- 
dentally  slidden  oft  if  it  should  have  been  left 
unlocked.     The  elements  may  be  of  any  deeind 

kind,  bnt  they  *~*  -^^rf*— vi«  a«  -^^^i^^^  ,■  v««m«> 


e  prefarably  of  what  is  known 


aa  "lithanode,"  and  the  connections  to  the 
peroxide  element  may  connit  of  a  washer  or 
waahen  of  platinum  pressed  into  close  contact 
with  the  plataa  by  means  ot  elaatic  washera  and 
bolts  and  nnta.  A  platinum  wire  may  form  the 
connection  ot  the  element  with  a  leaden  strip 
which  ia  used  to  conduct  the  current  to  ontsida 
the  oell. 

The  drawing  ^ig.  3)  represents  a  vortical 
section  of  a  miners  lamp  with  the  improvements. 
In  this  drawing  the  protecting  glass  and  the  bulb 
are  both  ahown  oapaue  of  bung  moved  back  on 
theoccnmnceot  ahlowor  preaatue  which  would 
otherwise  be  liable  to  break  them ;  but  it  is  to  be 
nnderatood  that  they  may  both  be  so  arranged  or 
if  dedred  either  the  protecting  glass  or  the  bnlb 
alone  may  be  so  arranged.  A  is  the  bulb  of  the 
lamp,  wluch  is  attached  to  the  flexible  leads  •> 
from  the  battel?  of  the  lamp.  The  bulb  A  ia 
secure^  to  and  protrudes  through  a  central 
opening  in  the  insulating  disc  i.  B  is  the  pro- 
tecting glass  which  is  held  in  the  cosing  e,  the 
front  edge  of  which  is  turned  inwards  or  ao 
formed  as  to  retain  the  glaaa  D  ;  /is  the  reflector. 
Between  the  disc  b  and  the  lamp  (nsins  the 
apring  tf  is  interposed.  On  the  oocnirence  of  any 
blow  or  nndue  pressure  upon  Hie  glo«s  D,  tho 
apring  e  will  yield,  and  the  glass  D  will  retreat 
to  within  the  casing  t.  If  this  glass  should  be 
bmhen,  then  any  blow  or  preaeare  upon  the  buLb 
will  slao  cause  the  spring  e  to  yield,  and  the  bulb 


will  retreat.  If  th'e  bulb  only  it  to  be  msda 
capable  ot  retreating  on  the  oconrrence  of  o  blow 
or  undue  pressure,  it  the  gloss  D  be  broken,  then 
it  win  simply  be  necessary  to  secure  the  glass 
and  reflector  rigidly  in  the  cosing  (■  The  luuidle 
H  of  the  lamp  is  attached  to  the  sliding  lid  I,  and 
one  of  Uie  uprighta  A  provided  with  a  pioce.  A', 
projocting  beyond  one  of  the  cantres  h'  on  which 
the  nprights  torn.     When  the  lid  is  slidden  into 

Jlace  and  the  handle  is  turned  ap,  the  projection 
'  takes  np  such  a  position  [as  shown)  that  it 
forms  a  stop  bearing  on  the  lamp  body  to  prevent 
the  lid  I  from  being  slidden  off  until  the  handle 
is  tamed  down,  thus  preventing  the  lid  acci- 
dentally coming  off  if  the  lock  i  which  secures 
the  lid  in  place  be  not  fastened. 


THB    "SEIP"    CLIP. 

THE  iUustratioDS  annexed  show  a  nsetol  little 
screw'olip  for  securing  indiarnbbei  tnbjng 
to  gas-pipes,  which  is  especially  usetnl  in  the 
case  of  compressed -gas  c^^lindars,  or  where  there 
is  a  liability  for  the  tubing  to  be  forced  off  ot 
accidentally  knocked  o9.    The  en  gravings  show 
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the  clip  Dficn  and  closed,  from  whicli  it  irill  tie 
■eeii:tliat  it  adapU  itself  to  Tariona  dzes  of  tuLiog 
and  pipei,  anJ  avoiJa  the  necasaityof  tieing  oi 
irith  wire  or  string,  which  ii  often  iaeffeutiul  ii 
the  CAM  of  glass  tnbei.  The  flat  tteel  sprins 
QUI,  by  meang  of  the  screw,  be  made  to  "  grip  " 


thu  rubber,  nail  so  accure  a  gaa- tight  joiot.  This 
clip,  which  haa  been  patented,  to  being  iotra- 
ducM  by  Mr.  Stcimrd.  optician,  40G,  Strand,  and 
■■ill  commcad  itsolf  to  all  who  hiva  to  vorl; 
With  ilaiiblo  tubing  attached  to  stopcocks  and 
other  ajipiimlUB. 


DEUAOKETISIFG  WATCHES. 

THE  accompanying  illustration  abowa  a  method 
of  remnvu)|>  mflgaBtiam  froni  watches,  which 
is  simple,  and  19  raid  to  prove  elfectual.  This 
ingenious  scheme  is  due  to  Mr,  P.  D.  Richards,  of 
West  Medford,  Haas.  As  is  clearly  shown  in  the 
illoilraCiaii,  the  apparatui  tonciata  raersly  of  a 
oompoond  honesboe  magnet  placed  erect  with  its 
poles  upwards,  and  a  suitable  support  placed  at 
Mme  distance,  perhaps  3ft.  or  3ft.  Adtb  it.    From 


thia  support  is  suspended,  by  a  twisted  thread,  a 
cardboard  tray  in  which  is  placed  the  watch  tr-  bs 
demagnetised.  When  in  position  the  supporting 
thread  is  allowed  to  untu-ist,  and  the  watch  11 
gradually  remored  from  the  magnetic  BelS.  The 
feame  results  could  be  obtained,  dv  the  use  of  an 
electro -magnet  energised  from  a  battery  or  other 
■ouice  of  current,  as  wt'Il  as  by  employing  per- 
manent horscahoB  magnets  ;  bat  those  who  have  to 
attend  on  dynamos  have  already  diicorered  that  a 
watch  can  be  easily  demagnetised  by  submitting  it 
to  magnetisation  in  all  poeitions.  It  appears  that 
When  thoTougbly  mignetised—saturatsil,  so  to 
speak,  the  watch  goes  as  well  as  ever. 


LOW  -  SPIED  MXTLTIPOEAR  DY- 
NAMOS AND  MOTORS  FOK  CON- 
TINUOUS   CURRESTS." 

achinery  have 

have  been  mado.  to  secure  it.  The  widespread  use 
of  the  electric  motor  ha*,  boweTor,  rendered  low 
•peed  a  feature  of  great  importance,  in  that  it  10 
greatly  simphties  the  application  of  the  machine  to 
»lj  classes  of  work,  in  roost  cases  nhviating  the 
uecesiuty  of  eountor- shafting  or  similar  speed- 
reducing  mccbaniaia. 

The  writer  is  aware  of  a  preiailing  opinion  that 
■orious  dUKcultiea  are  earouDtered  iu  tbe  attempts 
to  manufacture  Ihix  ctaas  of  machines  on  a  com- 
mercial basis;  but  believing  the  difficulties  to  be 
Butmouutable,  be  devoted  several  years  to  a  careful 
Btud;  of  the  subject,  with  the  result  that  he  deaigneil 
a  type  of  macbme  in  which  he  believes  the  desired 
end  is  attained  without  the  introduction  of  any 
element  of  danger  Or  the  sacrifice  of  a  single 
(eaturo  essential  to  a  tborongbly  practical  machine. 

In  tliBlisbt  of  this  eipenence  it  is  proptwed  to 
oooaider  briefly  some  of  the  principles  which  go  Tern 
the  action  of  multipolar  machines,  and  to  demou- 

■  fly  Paimt  A.  FisuT,  in  the  Eectri-ai,  Wmia. 


the  geperalion  of  an  eleCtromotiTB  fonw,  the  value 
of  wlueh  ia  propaHJonato  to  the  number  of  magnetic 
Usee  of  force  cut  by  it  in  a  given  time.  Now  the 
per  second  is  dependent  upon 

I  total  nunr"---  -* '" * '-- 

in  the  magnetic  circuit,  and  (2) 

they  are  cut  par  aacond.    As  01 

a  given  E.M.F.  at  /aurc  speed  than  is  wial,  it  ia 

evident  that  the  quantities  m  either  or  botfa  of  the 

above  factors  most  be  increased.    In  the  case  of  the 


Fio.  1.— Typical  Sii-Pole  Dy 


Srst  we  are  limited  by  the  saturation  point  of  iron, 
which  prevents  our  indefinitely  increasing  the 
stieDgth  of  the  magnetic  drcnit  without  adding 
abnommlly  to  the  weight  and  tdze  of  the  machine, 
— ''  even  were  it  possible  to  do  this,  an  increaaed 
...Jig  current  would  be  required,  which  would 
detract  directly  from  the  total  oUicienoy.  We  turn, 
then,  \u  tbe  second  factor,  and,  psntdoxicsi  as  it 
appears  at  first,  it  is  here  we  Und  tbe  solution  of 
the  problem.  How  aia  wo  to  cause  an  armature- 
conductor  to  cut  a  given  number  of  lines  of  force  a 
greater  number  of  times  per  second  without  in- 
creasing the  speed'i'  In  tbe  ordinary  two-pole 
—  7hine  the  armature- conductor  crosses  the  mag- 
ic circuit  and  cuts  all  the  lines  of  force  twice 


■Peiret  Six-Pole  Qynamo. 


iluring  a  complete  revolution— vii.,  where  they 
Enter  tbe  armature  core  nt  one  pole  and  where  they 
[mve  it  at  the  other.  Now  if  ne  so  dispose  tbe 
magnetic  circuit  as  to  ciuse  the  lines  of  force  to 
enter  the  armature  core  at  one  point,  to  leave  it  at 
motber,  to  enler  it  iiiiaia  al  a  third piiiiil and  lo  hate 
i(  ahuTlh,  it  is  obvious  that  the  conductor  will  cnt 
ill  the  lines  at  toor  points  in  each  revolution,  and 
that  it  wQl  therefore  generate  the  same  B.H.F.  at 
one-half  the  ariginnl  speed.  If  we  increase  the 
number  of  poles  to  six,  we  shall  obtain  the  same 
effect  at  oue-lhjrd  the  speed,  &c.  This,  then,  is 
the  principle  of  oanstruction  by  which  we  secure 
low  speed. 

It  should  be  noted  that  we  do  not  increase  the 
number  of  lines  of  force  in  the  magnetic  drcnit ; 


a  do  not  add  to  tb 


IS  of  1 


copper 

the  armature -conductor  to  cross  the  magnetic 
t  as  often  in  one  revolution  na  it  ordinarily 
does  in  two  or  three  revolutious,  oe  the  case  msy 
The  writer  wisbee  to  emphasise  these  points, 
ere  seems  to  ba  some  misunderstanding  in 
regard  to  them.  We  donot  ic'utdaH  armaUtrr  I1, ,  ,;i 
ifrjiclff,  but  we  design  the  ruachine  for  low  speed. 
The  reaiatince  of  our  armature  ia  no  bigher  than 
that  of  a  high-qiBed  macbioe  of  the  same  power : 


its  current  capacity  ia  not  reduced  ;  in  fa 
shall  see  later,  it  is  increased.  Tbe  etBcie 
lower,  tbe  regulation  no  less  perfect,  and  tl 
and  bulk  no  greater.  We  eee,  then,  that 
the  mnltipohu'  machine  is  perfect ;  ctuiaeqi 
any  diificul  ties  have  been  encoontered  in  its 
operation,  they  must  be  due  to  some  fault 
etruction,  to  a  cousideratian  of  wbidi  the 
of  the  reader  is  now  invited. 

It  we  take  as  an  examjde  a  motor  bavi 
pole  field,  and  imagine  tbe  same  in  actio 
that  the  diitribution  of  potential  ia  sucb  a> 
the  sqnivalent  of  three  ordinary  armature' 
on  the  one  ring  and  connected  to  the  com 
which  has  three  times  DS  many  segments  s 
a  two-polu  machine.  Each  of  these  wiudii 
the  vrire  Ijing  under  one  pair  of  poles,  ha 
the  same  number  of  turns  as  an  armatare  1 
pole  machine,  but  of  smaller  wire,  and  ta 
one-third  ol  the  total  cnrrent,  tbe  thn 
together  in  multiple.  Thia  being  the  a 
relative  difference  in  the  strength  of  tl 
magnet  poles  will  cause  an  unequal  diatril 
potentjal  and  current  in  tbe  armature.  X 
my  opinion,  tbe  most  important  point  tc 
sidered  in  the  designing  of  soch  machinei 
equality  is  sure  to  causa  ttouWe. 

In  abi-polar  machine  there  is  bat  one 
the  lines  of  force,  which  circumstapce  insui 
poles;  but  in  the  multipolar  type,  aa  o< 
constructed,  a  variation  in  the  magnetic 
tivity  of  any  part  of  the  drcnit  will  I 
inofluality. 

Fig.  1  ropresents  a  form  commonly 
muItipDlac  fields.  It  wiU  be  seen  that  an 
hlnw-hole  or  hard  snot  or  other  imperfecti< 
casting  at  A  would  choke  some  of  the  ti 
ceedii^  from  B,  and  they  would  thoref 
through  C,  and  cause  a  difference  in  lbs 
'  '■  should  therefore  be  ■ 
it ;  there  should  be  r 
.gnatising  coila  sboU 
small  as  possible. 

Fig.  a  II  a  diagram  of  the  magnetic  circa 

ju  there  are  but  three  magnets,  oacb  being 
magnetically  from  the  othars,  excepting 
the  medium  of  the  armature  core,  and  col 
isolated  ftuin  the  framewnrk  of  the  machine 
are  (ormod  of  plates  of  soft  sheet  iron,  w 
punched  to  tbe  required  shape,  and  strung  ' 
on  uon-msguetic  bolts  by  which  they  are 
to  their  supports.  A  single  mognotiaiiig  co 
two  salient  poles,  and  as  each  magnet  is  h 
large  number  of  plates  a  uniform  magne 
^nivity  is  secured.  By  this  method  oto 
a  all  danger  of  any  inequality  in  tha  stn 
the  poles  is  avoided,  and  a  magnetic  circuit 
joints  and  of  the  lowest  passible  resistance  isi 
It  ia  understood,  of  course,  that  iu  all  C 
number  of  ampvre  turns  on  each  magnet 

*    the  mechanical  effort  or  torijne  is  grea 

speed  than  in  a  high-Bpeed  machine,  eat 

should  be  taken  to  secure  a  substantial  cae< 

mounting  for  the  armature  upon  the  shaft,  J 

fore  built  up  on  eight  insulated  steel  bolts,  t 
of  which  are  secured  t^  non-magnetic  spidcri 
iu  turn  are  keyed  to  the  shaft.  The  wires  ate 
in  longitudinal  cbannels  on  the  periphery 
armature  core  which  holds  tbe  coils  rigidly  ii 
Bud  entirely  prerenla  that  minute  £iftuig 
wires  which  certainly  is  the  cause  of  so 
"break-downs"  and  "bum-outs'*  inarm 
The  driving  force  in  a  motor  and  the  reaiatio 
"'"""■   exerted  by  the  armature-cond 


he  poles.    C^aj 
mthemagTioti 


bDuldal 


ays  pro 

n  them  and  tba  core ;  fridii 

it  sulSce.    Tbe  importance  of  this  poial  i 

iderstood    by    Kapp,    wlio    writer :    '*  la 

achiuBB  the  friction    produced    by  the  t» 

boopa  is  alone  relied  on  to  carry  tbe  wires  tl 

the  field ;   but    eiperieni      ' 


s  has  shown  thii 
«ires  are  not  bodil 


and  it  is  only  a  question  of  timewh 
insulation  will  be  destroyed,  and  the  machini 

I  have  a  choice  of  two  methods  of  ooapli 


'itbeai 
se  coils,  which  are  simultaa 
undergoing  the  same  induction,  tbose  in  a  d 
machine  being  1 '20'  apart.  By  this  means  a 
air  of  brushes  suffice,  and  tbasa  bear  on  tb 
lutator  at  pointa  diametrically  opposite,  eaa 
1  a  two-pole  machine.  This  method  ispn 
rben  copper  liruBbcs  are  used,  and  I  have  ii 


■nplo  sjst, 


of  c: 

which    all  danger  of 

suiting  is  avoided;  but  the  carbon  hnu 

:u!iarly  adapted   to   the  method  Srst  del 

tliat  it  forms  one  of  the  simplest  and  most  I 

of  commutatioD  that  can  Im  deviaed 
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„ B  o(  Qie  carbon  bruBh,  as  ordiiuuilj- 

otutmcted,  hu  ^T«it«d  iU  uniTersal  idoptioD, 
•at  th«  conatnichon  of  this  machine  p«naila  ths 
IM  of  three  p&in  of  bruibes,  each  pair  carryuiK 
■atona-thirdof  the  total  curroDt,  and  the  rwietanr - 
I  graatif  raduced  by  rsaoon  ot  the  insreaMd  toe 

la  ft  two-pole  machine  the  aimatore  current  „ 
iridad  eqnallT  between  the  circuitfl.  while  that  of 
I  aix-pole  machine  tplita  into  aiz.  Thii  tite  miter 
opaJdara  in  moit  eauea  an  advantaee,  a«  the  i ' 


ritbont 


le  machine  >] 

linmoatcant  

tng    capacity    u  increased  by  reason  o(  the 

w   Bortace   eipoaed   to   radiation,   and  the 

'"-  — '"  conaaqnently  bear  a  greater  orerioad 

y,  while  the  wire  is  not  ao  Ure*  «« ' 

In  man;  machinea  of  the  twi 


■otobpe  aatn      .. 

vad,  baDanae  a  aingle  wire  would  be  tt 
tDnU  hMt  too  mud) ;  in  a 


it  potential  is  liinply 


l-fi". 


£- conductor  mnit  be 
uld  be  too  stiff  and 

,  __. , multipolar  machine 

hMB  boablM  are  avoided. 

A  gnat  deal  haa  be«n  said  and  written  in  respect 
o  Uu  diSersDca  of  potential  that  should  be  allowed 
o  axirt  between  Mjacant  commatator  segmantB, 
•■M  miters  having  advanced  erroneous  opimoni 
B  thia  point  to  the  diniaragement  of  multipoUr 
■*<!hinM.  One  tells  ua  liat  10  volts  should  be  the 
imit,  because  "  10  volts  will  jnit  form  an  arc," 
riula  anoUier  pats  the  limit  at  19  volts  and  gives 

Now  an  arc  has  to  be  started  or  "  drawn,"  and 
ha  only  timo  this  can  happen  is  when  the  brush 
flmiaDti  two  adjacent  bare  as  they  pan  under  it. 
tat  this  only  tslraa  place  at  the  so-called  neutral 
■oiato  where  the  difference  of  potentuL  between 
4taoent  ban  is  almost  nothing. 

naoiatically,  this  difference  ot 

ha  pcwiuct  of  half  tho  total  oum_. 

Ma  of  the  coil  connected  to  the  two  bars.  Wo 
M,  tiierafore,  that  we  should  not  tabs  tor  a  basis 
(ealmilatioD  the  average  difference  ot  potential 
■Iwsai  adjacent  bars,  for  the  reason  that  the 
LM.F.  ot  eadi  coil  is  continually  varying  from 
■O  to  mavitniim  and  down  to  zero  again.  A  ver^ 
Mar  dMOription  ot  this  action  wilt  be  f  onnd  in  thi 
SMth  diutet  of  S.  P.  Thompson's  "Dynamo- 
ImUb  Uachiiury,"  together  with  the  methads 

Kin  datandniog  it,  and  I  commend  a  perusal 
ifato  the  wiitara  r^eired  to. 
:&  •  nadi&ie  nouid  for  220  volts  and  having  22 
•■•"  — «-~  ' ="    —  -"o  not  find  a  uniform 


which  are  pasting 

„ „  -. volte,  while  thoiB 

neutral    ions    are    generating   pnustically 
In  some  of  the  most  widely  uwd  close 

bines  in  this  oauntry  the  avera|;e  difference 

I  potsntial  between  adjacent  segments  is  tar 
Wawr  thm  the  limits  given  by  the  above- 
■Btkned  wiiten.  In  one  ot  these  it  is  27  volts, 
kiBOther  50  volts,  and  in  others  it  is  still  higher  ; 
W  tt*M  maohinea  give  no  tronbte  whatever.  Let 
m  Dot  be  nndostood  to  favour  the  nse  of  b  small 
i^W  of  oommntator  sections  ;  I  simply  wish  to 
•Mr  that  no  one  ia  limited  (o  10  or  to  19  volts 
PXaaa  potantial  diffaranca  between  adjacent  bare. 
Ifctta  laadiliws  of  my  own  design,  which  I  have 
IbtlMlT  deacxibed,  the  number  ot  sectioaB  in  the 
•^aatatorlsSe,  of  which  16  act  in  series.  Atan 
UU.,at220,Toit*,  they  average,  therefors,  13] 
Witt  mf6h.  and  at  500  volts  total  B.M.F.  they  wiU 
MOW*  31}  tolts. 

sAaSsaitosBponsomeot  the  sfatementa  which  I 
■ftaude/I  present  the  toUowiDg  details  of  my 
■  sad  30&.F.  machines,  which  fairly  represent 
^■■11:  lOELF.  2-:iO-Tolt  motor,  speed  600revolu. 
fcif  intuttt»;  weight,  9001b. ;  resistance  of  arma- 
Na^  *I0  ohm;  remstanoe  of  shunt,  1T5  ohms. 
gWtfHJ.  UO-volt  dynamo  (compound),  speed, 
Vmofaitlon*  pec  ninate;  weight  l.SOOlb. ;  resist- 
M>  €l  aimatore,  '029  ohm ;  reaistauce  of  shunt, 
Bataa;  naistaiioe  of  aeries  coil,  -007  ohm. 
sX  will  be  (Mn  that  a  low-speed  multipolar 
Wdtaa  ia  not  naeessatily  ■  heavy  one,  but  that  on 
[J  it  may  be  made  very  lisbt.  The  writer 
th  bniU  several  2.m.P.  attriee-wound 
ich  walghed  1,3001b.  each,  and  ran  at  a 

eat  £00  rarolntions  per  minute.  It  one  ot 
Wtn  to  WOlmd  as  to  ran  at  l.OOD  revolutions 
tvnbnte,  It  would  develop  50H.F.,  and  weigh 
1^  361b.  pec  HJ>.  For  traction  purposes  these 
IWBCiaMdMigDed  to  run  as  slow  as  450  revolu- 
^■parminnM,  aad  weigh  about  7Dlb.  par  HP. 
la  Mpid  to  their  practical  operation,  I  will 
Mritr  Mr  that  the  ftrst  machines  which  were 
a  year  ago  have  been  in  constant  and 
-J  nse  ever  since,  and  they  have  proved 
■  to  be  In  eTS>7  respect  ths  equals  of  the 


&  XAVDY  FHOTO  HICSOQSAPHIC 
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'.  photography  ii 
oicnMcopical  ob 
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the  microscope  during  the  past  five  years,  there  ci 
be  no  doubt  that  its  aid  is  very  sparingly  employ 
—a  fact  greatly  to  be  regretted.  For  it  is  quite 
self-evident  that  the  value  of  any  microscopical 
research  would  be  greatly  enhanced,  not  only  '  " 
observer  himself,  but  to  his  readers  (in  the  e? 
his  work  being  published),  by  full  and  accurate 
iUusteations.  Veryfsw  microscopists  are  competaat 
jhtsmen,  or  capable  cf  making  drawings  ot 
,  :ta  under  ths  lens,  at  all  correctly,  or  even  pre- 
sentable as  Hlostrations  thereof.  And  a  drawing 
thus  made  is  always  permeatAd  more  or  less  by  the 
ima^uation  ot  the  artist ;  so  that  the  greater  bis 
sUlTin  that  direction  the  more  likely  is  he  to  intro- 
duce featores,  not  as  rendered  by  the  tube,  but  as 
he  thinks  hs  seas  them.  To  be  sure,  photographic 
reprodactioDS  ot  many  microscopic  objects  are  in  a 
majoritr  of  cases  not  by  any  means  perfect,  or  what 
one  ooiud  desire,  but  thay  ore  vastly  superior  to 
almost  any  drawings  in  their  accurate  deliDeatian 
'  "'le  varioQs  features   of    the    specimen.       Thi 

5oI  time  is  soother  most  Important  feature 
ozen  negatives  may  be  token  in  leas  time 
than  that  required  to  moke  a  single  careful 
dravring. 


of   which  . 

imp  as  the  illumioator,  only  thoae  possessing  a 
rell-fllled  pocket-book  or  having  access  to  the  re- 
inrces  of  a  Oovermnental  or  college  laboratory 
□old  avail  themselres  of  the  aid  of  photc^mpliy 
.J  connection  with  the  microscope.  But  the  modein 
gelatine  "  dry  plate  "  has  placed  in  the  bands  of 
everyone  a  cheap  and  efficient  mekns  of  doing  ths 
highest  class  ot  work  readily  and  perfectly.  The 
very  highest  powers  may  be  used  with  the  light 
from  an  ordinary  petroleum  lamp.  I  have  a  prmt 
from  a  negative  of  Pleurosigma  angulatiua  magni- 
fied 2,400  diameters,  by  Spencer's  Vn  homogeaeous 
objective,  the  illuminant  being  an  ordinary  siagle- 
wick,  coai-oil  lam^.  It  is  the  work  of  Dr.  J.  E. 
Baker,  ot  Wyomiiig,  Ohio,  and  is  fully  equal  to 
the  best  work  ot  Zeiss's  apochromatias,  mth  the 
highest  souroes  of  illnminatiOD  and  every  appliance 
'  modern  skill  and  inganiiity,  regardless  of  cost, 
at  have  been  given  to  the  microscopical  world 
during  the  past  six  months. 
Why,  then,  has  the  nse  ot  photography  not 
jcome  more  general  among  microscopists  ?  Simply 
from  the  fancied  difficoltias  of  the  necessary  but 
simple  nxooipulatjons  required,  and  from  the  real 
one  of  the  absence  of  any  form  of  comera  which 
could  find  a  regular  and  permanent  home  upon  the 
work-tabte,  occupying  no  more  spaoe  tlmn  the 
sscope  itself,  and  always  ready  for  immediate 

The  latter  is  a  most  importantrequisite.    How 

traquently  does  ths  student  Ond,  in  the  course  ot 
his  observations  upon  living  and  other  tissues, 
features  that  are  vital  towards  proving  the  truth  of 
aeaiches,  but  so  evoi 
minutes  may  suffice 
wen,  there  be  at  his  elbow  a  smau,  aimpie  camsre 
which  can  be  at  ones  applied  to  the  microeoope 
without  the  slightest  alteration  of  the  latter,  save 
inclining  the  body  to  a  horizontal  position,  using 
the  same  source  of  illumiuatiou,  be  it  diffused  day- 
light or  that  of  the  ordinary  lamp,  has  be  not  a 
boon  within  his  reach,  whidi  a  few  yoars  since 
would  bave  been  deemed  impossiblo  F  And  are  not 
his  thanks  due  to  the  fellow-worker  whose  own 
wants  found  expression  in  the  original  of  the 
"Handy"  photo-micro  camera? 

My  friend,  Mr.  H.  Wingale,  of  Philadelphia,  has 
long  been  an  ardent  worker  with  the  microscope, 

^ ,,,„ g.  ^^^^-j^p-  to  the  faniilv  of  Mvxoa 

tan.    He  ia  exceedmgF 


his  drawings  of  these  minato  organiinu,  their 
spores,  &e.,  are  at  least  eq^ual  to  any  that  have  ever 
come  onder  my  observation.  But,  being  actively 
engaged  in  bminess,  the  time  wasted  in  making 
these  drawings  was  a  large  tax,  and  he  determined 
upon  catling  in  the  aid  of  photography  ;  and  thwe 
beiog  absolutely  no  camera  in  the  market  to  meet 
his  requirements,  he  proceeded  to  oonstruct  one. 
Procurmg  a  plate-holder  of  the  proper  size,  be 
buUt  the  camera  to  snit  it,  after  the  plan  of  ths  man 
who  carried  the  bung-hole  to  a  cooper-shop  to  have 
a  barrel  made  for  it.  His  materials  wen  some 
heavy,  blackened  cardboard,  and  an  old  piece  of  a 
steam-Stting  some  four  inches  long ;  his  tools,  a 
pocket-knife  and  a  glue-pot,  with  the  brains  to 
use  them.  With  these  crude  appliances  he  pro* 
duced  a  camera,  adapted  to  his  microscope,  and 
capable  of  doing  the  highest  class  of  work.  Ha 
uses  a  Zeiss  .^th  ttomogeueous  lens  constantly  ;  and 
frequently  asakes  a  dozen  or  more  negatives  ot  an 
evening  therewith. 

Upon  Feeing  this  little  affair,  I  waa  at  once  struck 
with  the  conviction  that  it  it  conld  be  produced  in  a 
form  adaptable  to  any  microsoope,  it  would  tul^ 
meet  the  long-felt  want  of  just  ench  on  instrumem. 
The  result  was  the  oonatruction  of  the"Haiuly" 
camera,  which  has  already  been  supplied  to  many 
institotiona  ot  learning  and  to  ^vate  worken. 

The  camera  oonstsu  of  a  mahogany  box  aboot 
Sjin.  square,  corrugated  and  blackened  on  tha  in* 
Bide  to  prevent  any  refiections  of  light.  A  solid 
coue  of  some  4in.  in  length,  tapering  to  receiva  tha 
tube  of  the  microscope,  is  attached  to  the  fnmtof 
the  box.  Preferably,  this  cone-front  should  be  in 
bellows  form,  as  in  the  sample  sent;  but  biiing 
rather  mare  ooatly  than  the  aolid  cone,  many  wifl 
be  satisfied  with  tho  latter.  In  the  one  case  the 
bellows  reeponda  readily  to  the  movements  <rf  the 
microscope  tube  in  focussing  :  in  the  other  the  tube 
must  slidB  readily  into  and  ont  ot  the  solid  eone. 
At  the  opposite  end  ot  the  box  is  a  groove,  in  whicji 
Uie  plate-holder  and  frame  containing  the  focaauig 
screen  ilide.  The  tonner  carries  two  plates  24in. 
square,  amply  large  for  all  ordinary  iOnsI 
Should  larger-nzea  pictures  be  required,  t 
be  made  by  enlarging  upon  bromide  paper- 

The  tocussing-tcreen  is  mode  of  very  thin  oryatal 
glass,  most  carefully  ground  by  hand,  presentiDe 
ths  smoothest  surface  obtainable  by  this  means,  bat 
Btm  quite  too  ooarse  tor  the  exact  focosaing  of  deli- 
oitely -marked  objects.  In  fact^  the  tocusaing- 
Bcreen  is  mainly  □safnl  in  procurmg  even  and  toll 
illumination  of  tbe  field,  and  in  properly  centiiiw 
theobiect.  The  final  fixing  ot  the  exact  tocnsu 
done  by  means  of  a  focussiDg- glass  used  in  oon< 
junction  with  a  disc  of  thin  cover-glaai  attached  to 
the  ground  surface  ot  the  screen  by  means  ot 
Canada  balssm. 

The  camera  is  mounted  npon  a  stout  metal  rod, 
which  slides  into  the  upricht  shaft  of  a  very  heavy 
japanned  base,  and  can  be  secured  at  any  height 
to  suit  that  of  the  microscope  (when  the  latter  ia 
■-ilined  to  a  horizontal  position)  by  n -'  - 

]|»J   ^.».4  Tha     t,>«A      Ta       ah.y.4       nrE^h 


milled  head.     The  base    i 


shod   with   thick  fait 


table-top  w 

same  time  remain  firmly  fixed  in  the  position  it  miy 

be  placed  in. 

And  this  is  all  there  is  of  it ;  Simple,  compact, 
always  ready  for  immediate  ■■  ' 


no  appreoiafale  space  upon  the  work-table.  Althou| 
primarily  intended  for  use  with  the  microtoo 
body  inclined  to  a  horizontal  position,  it  may  be 


'b^ 


position,  it  may  be  ai 
-  ~.  vertical  one,  whea 

,...  those  moDoted  in 

flidds)  may  require.    My  own  method  bat  be«a  to 
remove  the  cameta  tivn  it*  bate  aadtaoimtitnpaa 


^  adapted  to  the  latter  is 
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tbe  top  of  sa  open  box  conbunme  tha  microsoope. 
An  opsDiDg  ia  the  top  of  the  box  allows  tha  ooiis 
to  be  slipped  over  Hip  tiibn  o(  the  midoacope,  and 
in  thii  manner  I  liaro  made  Tery  BUccesntuI 
negatives  ol  blood  corpuiwlas  in  rouleaux  in  their 

flpondeot  in  BoaMn  writei  me  that  he  has  mounted 
ths  camera  upoii  a  flim  retort  aland  for  tlie  aaiuo 
pnrpoee.    Many  methods  of  using  "—  ■— ' ' 


. lywork.orliy 

tha  latter  and  placio^  tbe  lamp  behind  tbe  ataee, 
and  in  a  direct  line  with  tbe  optic  aixi.  It  must  De 
carefully  centred  in  order  to  illuminolo  the  field 
njike  in  all  portions.  GondenserB  of  vaiious  Idnds 
— bull'g-eye,  achromatic,  AbbJ.  &c.— con  be  mod  as 
desirod,  hut  with  nnodemta  aud  lowpoweni.  The 
beat  rBSulM  will  be  obtained  by  the  employiaent  ol 
(imple  duipbiagms  at  TSrious  sunt  to  suit,  and  ao 
placed  aa  to  oomo  close  as  posaible  to  the  under 
■urface  of  the  slide  upon  which  the  object  la 
mounted.  All  eitraneous  hght  should  beendnded 
BO  far  as  poseible,  and  none  be  allowed  to  enter  the 
objective  otber  than  the  rays  which  illuminate  the 
apedmen.  Opaque  objeota  may  be  photographed 
miite  aa  succeesluII^T  aa  transparent  ones ;  but  the 
tinM  at  exposure  will  ba  very  greatly  shortened  by 
employing  direct  sunlight  aa  the  illuuUDant,  it  poa- 

Tho  eyepiece  rosy  be  removed  or  not,  as  the 
obserrer  may  elect.  .  FollowinK  after  the  teachings 
and  praotico  of  the  late  Dr.  J.J.  Woodward,  I  bar- 
almoat    invariably    worked    without   it,   using  a 
amplifier  where  sulTicient  msjpiification  could  n< 
be  obtained  with  tha  objective  alone.    In  usin^ 
medium  and  high  powers,  I  have  not  found  the 
eyepiece  objectionamo ;   tnit  with  low  powen, 
certainly  detracts  from  aharpneu  of  demiition, 
that  my  preferenca  ia  deciiledly  in  favour  of  t 
ami^ifier,  whore  an  increase  of  power  beyond  that 
obtainable   with   the   unaided   objective  becomes 
neoeasary.     It  possible,  however,  always 
latter  alone.     The  short  tube-length,  alont 

(when  using  the  "Handy"  camera),  m. 

employment  of  amplifier  or  ocular  ueceasary,  if 
enurgementa  beyond  tbrea  or  fooi  baodiad  dia- 
meters are  to  be  made,  since  tha  limit  of  a  I'lthnaec 
direct  is  Isaa  than  350'. 

The  oorrections  of  most  modem  objectives  Be  in 
visual  and  actinic  tod  aie  so  nsarly  identical,  that 
no  difGculty  will  be  exporieuced  ia  obtaioiug  shai 
definition  of  any  subject  it  a  httle  core  be  usof 
But  it  may  not  be  amiss  to  say  the  student's  aeries 
otBaosehand  Lomb  are  the  best,  by  all  odds,  of 
any  I  have  ever  seen  or  used  at  all  approaching 
them  in  moderation  of  cost.  I  havs  Homcrous 
remarkable  examples  oi  their  work,  which  I  have 
never  seen  excelled  by  lenses  of  e*|ual  powers,  no 
matter  what  their  cast.  It  certainly  is  not  neces- 
sary to  go  abroad  in  these  latter  days  to  ^t  the  best 
in  the  optical  aa  well  as  in  many  other  directions. 

The  dry  plates  tor  tbe  "  Uaady  "  camera  oi 
furnished  by  the  makers  in  two  degreee  of  seosi 
tiveness  to  suit  every  varietf  of  subject.  They  are 
readily  developed  by  any  of  tha  methodi  used  lor 
gelatins  plates,  my  own  preference  bein^  given  to 
hydroguiDon,  or  a  miitursot  that  with  eiokonogen, 
as  giving  the  cloarsst  resnlta,  dearest  details,  and 
shujiest   contrasts   with   any   desired 


In  condiui<n,  a  few  words  upon  various  printing 
methods.  Freauming  that  everj  microsooput  who 
Tentores  into  the  realms  of  photography  will  do  his 
own  printing,  a  few  hints  may  prove  useful.  Tliere 


dry  it  will  peel  ofF  tha  rubber-plate  with  a  besatifnl ' 
polished  mrtoos,  greatly  iniaeasing  the  delicacy  of 
detail  in  many  subjects,  especially  diatonu.  Most 
deddedly  my  pnteisnce  Is  givtgi  to  this  form  of 


printing. 

Bat  tfaer 


_ierB  is  another  method  which,  at  the  risk  of 

being  laughed  at,  I  am  inclined  to  gently  nrge.  I 
refer  to  tha  ferro-prossiate,  or  more  commonly 
named  "blue  prints.''  This  method  of  printing  la 
tabooed  in  many  inatanoes,  "blue  prints"  bemg 
vigorously  proscribed  in  the  albums  of  tbe 
Postal  ^hottwraphic  Club;  bat,  for  all  that, 
it  has  decided  advantages  and  merits  for 
the  work  wo  are  considering.  It  is  cheap,  as 
the  paper  may  be  purchased  ready  sensitised,  at 
very  trilling  cost,  and  it  reqairea  no  skill  op  eipori- 
ence  in  the  using.  It  is  merely  necessary  to  expose 
to  bright  siinligtat  until  snthaently  printed  (a  tew 
oxporimanta  wul  determine  this),  and  then  to  wash 
in  several  changes  of  water;  the  result  being  a 
bright,  permanent  blue  print  upon  a  clear,  white 
ground,  with  eicsUant  detail,  excepting  in  the  most 
delicate  stmctures. 

The  negatives  made  with  the  "  Handy  "  camera 
_'e  of  a  convenient  size  for  printing  lantern  slides 
by  contnct.    A  print  on  glass  is  certainly  the  most 


importance  of  thii 

since  been  conceded.    Gelatine  plates   ooated   __ 

thin  glass  with  special  slow  emulsions,  arefamlshed 


ectioi 


^      ,    .     .      .  [  finished  print  upon 

aibnmenised  pi^ier.  This  ia  conceded.  But  com- 
paratively few  amateurs  will  ever  succeed  perfectly 
m  the  operation  of  sensitiaiag  the  paper  and  touiug 
the   print,   whilst  most   of    the   ready- senaitiseii 

Therefore  discard  this  method  of  printing,  unless 
prepared  to  do  flrst-claw  work. 

I'aning  by  platinum  as  being  both  expensive  and 
uncertain,  excepting  in  tha  hands  of   an  expwt 
(although  its  beauty  and  perfection  cannot  be  too 
highly  extolled),  let  ua  consider  tor  a  moment  the 
decided  claim  of  bromide  paper,  as  being  the  best 
material  for  printing  in  our  class  of  work.     U<ing 
the    smooth    surface-paper    and    developing  wil' 
ferrous  oxalate,  we  get  a  perfect  print,  ronderir 
the  most  delicate  details  with   the   crispneaa  lu 
clearness  of  a  stcd-plato  engraving,  which  indei 
it  moat  closely  resembles  in  very  many  instimoe 
The  exposure  is  mode  by  Inmpligbt,  so  that  oi 
is    entirely    independent    of    time    or    weather, 
oad    the    finiaheu    print    ia     absolutely    permi 
nent ;    as  much   so,  it   is  roosonablo   to  belie* 
as   a   carbon   print.      If   the    sheet   be   allowi 
to  dry  spontaneously,  it  wilt  present  the  appearance 
of  an  ordinary  plate  engraving.    If  a  pohsbad  sur- 
face be  desired,  all  (hat  is  necessary  will  be  to  float 
tbe  paper,  print  side  down,  upon  a  sheet  of  polished 
hard  rubber  ;  to   K|ueeie    it  into  optical  contwit, 
moisture,  and  when  quite 


f  gettio 
uchtot 


ON  AN  ELECTRICAI.  CONTROL  TOE 

DRIVING  CLOCKS.- 
By  H. 

AT  the  present  time  any  method  which  promises 
to  control  driving  clocks  for  photographic 
telescopes  satisfactorily  is  worth  discussioD,  because 
the  complete  solution  of  the  dilRculty 
imiforra  motion  tor  telescopes  ia  very  ! 
desired,  and  I  hope  this  will  bo  suflldent 
briaging  the  following  notes  before  you. 

The  method  about  to  be  described  doesnotprotes 
to  give  absolutely  uniform  motion,  but  it  does  cloii 
BO  to  correct  the  motion  every  second  as  to  prevent 
any  error  greater  than  il„  of  a  second  of  t' — 
The  two  photographs  herewith  (in  the  R. 
Library)  will  show  the  general  design  of 
clock  L  but  since  any  form  of  clock   would  i 

ided  one  wheel  in  its  train  turned 
e  in  describing 
ia  obtained  by 


in  one  second,  I  need 
it,  except  to  say  that  i 
using  two  pendulums, 
be  peculiarly  suited  i..   .. 
two   reasons — flrst,    becai 


3nt  this  ton 


(wliich  is  connected    with    the  train  b} 
which  takes  place  every  second. 

In  Mieoting  a  method  of  eontroUing  thi 
dock,  it  seemed  to  me  better  to  have  the 
ho  clock  unifonnly  gaining  and  atop 
ivory  second,  rather  than  have  one 
initorm  as  posaibla  and  correct  it  wh 
slow,  because  in  the  (oimei  meUiod  all  1 
and  working  parts  ore  bearing  in  one  dirs 
it  the  screw  is  stopped  by  the  control,  tbe 
I.  and  takes  the  screw  on  with  it,  the 
set  free  by  tbe  action  of  the  control.  T 
otion  which  takes  place  between  the  tra 
screw  each  seoond  has  surprised  me  very  i 
aibaustive  experimenU  ^ow  concluain 
"'le  drivini;  clock  is  gaining  one  second 
om  that  to  so  small  a  quantity  oa  one  i 
mtrol  will  catdi  it  and  put  it  right  : 
hcond,  provided  that  the  control  clock 
contacta  with  perfect  regularity,  and 
battery  power  ia  sufficient  to  work  the  c 
■  -  it  contact  is  made.  Certainly  it  i' 
;t  it  the  exact  amount  every  seoond, 
<t  be  detected  by  tha  means  used  in  t 
experimanls. 

Betorring  to  the  photographs,  it  will  be 
:he  screw  tor  driving  the  telesoope  has  a 
I  wheel  9in.  ia  diameter,  on  the  rim  of- 
Lvorm  which  has  iAG  teeth,  and  as  this  u 

iciew  which  turns  round  in  one  second  :  o 
if  this  screw  ia  a  disc  (S  in  the  disgrai 
while  it  can  be  forced  along  it  by  a  term 
adjust  the  friction  between  N  and  H, 
-  round  it.  On  tho  same  screw  ia  an 
if  like  size  attadied  to  the  wheel  (I, ' 
.  excepting  the  friction  betiresn  Kan 
Kj  move  round  the  screw.  I  has  the  sanM 
of  teeth  as  B,  the  axis  of  which  is  connM 
to  the  two  pendulum  govsmors.  and,  1 
driven  by  the  wheel  A.  Tiie  triotjon  b« 
and  N  is  sullidant  to  carry  the  acrsw  ( 
against  all  the  friction  of  moving  the  la 
scope,  of  which  the  moving  ports  — "''"  ' 


Sli 


itroUcd  ;t  gives 
HLifihij-Kvm|£ ,  uuo,  Hcondly,  because 
ms  are  heavy  and  are  not  affected  bj 
itory    stoppage     of    the    driving-screw 


1  the  c 

Qontrolling  clock*  pulls  E  down  on  t'l  th' 
So  long  as  D  is  held.  I.  and  of  coime  H. 
attached  to  it,  go  on  with  A  and  B.  aoil  d 
is  released  it  is  carried  on  by  the  friction 
H  and  N,  as  the  currents  come  throucli  th 
every  seoond,  I)  is  relessod  once  every  «M 
stopped  if  it  makes  n  revolution  in  Im 
second.  Now,  since  the  screw  workii^ 
'J40-wonn  wheel  is  rigidly  attached  to  N, 
that  once  in  every  rsvolution  it  is  sxactly  i 
time,  because  it  cannot  pass  B  until  tbe  4 
the  control  dock  comes  ;  and  by  adjusting 
pf  the  driving  clock  it  may  be  made  to 
onoly  each  time  in  a  little  less  than  ons  i 
hat  the  pin  D  just  strikes  E  as  it  is  pnl 

irrorintheti^e 


a  of  V  can  ti 

;.ma  idm  of  tbe  linear  m 
n  the  fact  that  in  ita  tl 
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SCEENTIPIC    NEWS. 


TIIEKE  IB  not  much  likelihood  of  Zouh'b 
i^otDOt  being  picked  np  now,  even  with 
Urge  teleecopes,  and  fow  ohBcrvers  eeein  to  hava 
Men  that  discQTered  by  Dr.  IL  Spitfltor,  oE 
Vienna,  on  XoTBmber  16.  Dr.  Spitaler  dis- 
covered hie  comet  (/  1890)  while  looking  for 
Zona's  comet  with  the  '27m.  telescope,  and 
obierved  it  again  on  Dec.  4.  On  Der.  6  Hen 
C.  F.  Pechiile  picked  it  up  vhile  obeerring  ut 
Copenhagen  ;  hut  described  it  then  as  very  small 
and  faint.  Thete  was  no  phyucal  connection 
between  tie  two  comets. 

Naroea  bnve  been  given  by  M.  Chariots,  of 
Nice,  to  the  Bioall  plnneta  discovered  by  him 
daring  1889-90.  Sob.  2S3,  284,  and  285  (Feb,  8, 
IMay  29,  A.ag.  3,  1880),  have  been  named  Emma, 
Amelia,  and  Jtegina,  while  Nos.  2S9,  203,  294 
{Uarch  10,  May  20,  .July  In,  1890}  have  been 
named  Nenctta,  Umsilio,  aud  Felicia. 

We  understand  that  the  Itritish  Astroaonucal 
Association  haa  now  more  than  400  members — a 
phenomenal  aucoess,  considering  the  short  timn 
■which  haa  elapsed  since  it  was  first  snegested. 

The  death  is  announced  at  Perth  of  that  dis- 
tioenished  writer  on,  and  student  of.  phyaico- 
Koological  aubjects.  Dr.  James  Croll,  F.Il.S.,  in 
Sii  7Mh  year.  Dr.  Croll  had  been  siiilering  for 
a  long  time  from  a  mortal  malady,  but  remained 
at  hia  work  almost  to  the  Inat.  Without  any  o(  the 
advantages  of  early  scientific  training,  CroU  raised 
himself  iroro  a  ven'  humble  social  position  to  that 
of  a  recognised  authority  in  hiii  special  subjects, 
notably  those  connected  with  the  relation  of 
climate  to  geological  phonomena.  Some  years 
ago,  by  the  infiuence  of  Sir  A.  Bamsay,  Croll, 
then  resident  in  Glasgow,  was  appomted  on 
officer  of  the  Geolagiml  Survey  of  Scotland,  bnt 
lie  waa  never  in  "allliient"  circumstances. 
Althongh  beat  known  by  his  work  on  "  Climate 
and  Time,"  he  was  the  author  of  several  others, 
Buch  as  "Climate  and  Cosmology,"  "Stellar 
Evolntion,"  and  the  "  Philosophy  of  Theism.' 
J)r.  Croll  was  also  a  copious  contributor  to  the  Phtlo- 
jBfihiea!  itagatiiie  and  ether  scientific  Jourouls  of 
papers  relating  to  glacial  phenomena,  oceanit 
cmrents,  and  geological  time.  The  ori^nality 
of  his  views  frequently  brought  him  into  con- 
troversy with  Bcicniific  men,  who,  diSering  from 
his  opinions,  learned  to  respect  him  as  a  doughty 
antagonist,  who  had  something  to  say  and  knew 
Low  to  sa;  it. 

Sir  W.  Thomson,  the  new  president  of  the 
Koyal  Society,  who  has  also  filled  that  ofBce  in 
the  Royal  Society  of  Scotland,  ia  to  be  asked  to 
^t  for  hia  portrait,  to  be  placed  in  the  Univenity 
of  Glasgow,  aubscnptiona  being  sought  mainly 
irom  citiiena  of  Gkagow  and  the  West  ct 
Bcotland,  s«  well  as  from  old  students. 


.1  been  appointed 
to  obtain  a  portrait  for  the  gallery  of  the  Society 
■- "'-i  and  recognition  of  liis  long 


The  Friday  evening  lecture  at  the  Koyal 
Institution  by  Lord  Justice  Sir  E.  Fry,  F.R.S., 
will  be  on  "  British  Mosaes"  (Jon.  30),  and  that 
by  Dr.  E.  Klein,  F.R.S.  (Feb.  20),  will  be  on  a 
subject  which  haa  latterly  attracted  much  atten- 
tion— "Infectious  Diseases,  their  Nature,  Mod?, 
and  Cause  of  Spread." 

The  remedy  employed  by  Drs.  Behring 
and  Kitasato  in  their  eipcrimcntal  inves- 
tigations of  diphtheria  and  tetanus,  is  the 
trichloride  of  iodine,  which,  injected  sub- 
cutanenusly  in  animals  inoculated  with  the 
respective  viruses,  is  found  to  not  only  check  the 
disease,  but  to  render  the  animals  proof  against 
mbeequent  infection.  It  is  also  stated  that  a 
ten  per  cent,  solution  of  peroxide  of  hydrogen 
will  confer  immunity  in  the  case  of  diphtheria. 
Dr.  Kocb's  remedy  is  now  awaited  with  much 
interest ;  but,  as  has  been  previously  stated,  he 
will  not  make  it  known  until  satisQed  aa  to  its 
efficacy. 

It  has  been  mentioned  that  a  committee  of  the 
liojal  Horticultural  Society  has  been  appointed 
to  mvettigate  the  action  of  fog  on  plants.  Jlean- 
time  the  secretary  of  the  Royal  Botanic  Society, 
in  answer  to  questions,  has  stated  Uiat  from  ob- 
sarvationa  made  in  the  Society's  houses,  foe  is 
felt    severely  ly  those  tropical   plants    which 


naturally  are  most  exposed  to  sunshine.  Plants 
whose  home  is  in  forests  or  under  tree-shade  do 
not  so  directly  feel  the  want  of  light ;  but  London 
or  town  fog'not  only  shades  the  plants,  butcontains 
smoke,  sulphur,  and  other  deleterious  a«ints, 
which  areperhapsaadeadty  to  vegetable  vitality 
as  absence  of  li^t.  Soft,  tonder-leaved  plants, 
and  aquatics,  snch  as  the  Vielm-ia  r/gia,  snifer 
more  from  fog  than  any  class  of  plants  in  the 
Society' s  houses. 

It  is  proposed  to  establish  at  the  National 
Liberal  Ctufa  a  Philosophical  Circle  for  the  dis- 
cussion of  questions  which  may  be  considered  to 
come  into  that  categorj-. 

Dr.  Peters,  the  well-known  geographer,  has, 
it  is  stated,  accepted  tuvitaliona  tO  deliver 
addresses  before  the  Goographical  Societies  of 
Edinburgh,  Glasgow,  Aberdeen,  and  Dundee. 
He  haa  also  been  invited  to  lecture  before  the 
British  East  Africa  Company. 

According  to  some  of  the  American  papers, 
Mr.  E.  U.  C^wles  has  discovered  a  new  method 
of  extracting  aluminium,  a  process  which  he  is 

iported  to  ba^e  described  as  simple  in  operation, 

id  almost  theoretically  perfect.  It  is  further 
stated  that  this  process  dispenses  with  the  electric 
furnace  ;  that  alterations  are  being  made  at  the 
existing  works,  and  that  a  new  company  is  being 
formed  to  work  the  proi'ess  near  Niagara,  where 
the  12,00011.1'.  required  can  be  obtiined  cheaply. 

If  aluminium  could  be  produced  in  large  quan- 
tities at  a  low  price,  it  wonld  be  utilised  for  many 
purposes,  especially  if  anyone  could  devise  a 
satisfactory  method  of  brnzing  it.  The  recent 
explosion  of  another  large  copper  stenm-pipe  on 
board  a  well-appointed  vessel  shows  that  copper 

■ "bo  depended  on,  for  the  rent  in  the  pipe 

at  a  joint,  but  in  the  copper  itneU.  The 
pressure  carried  was  IGOlb.,  which  is  now  (Om- 
mon  enough  in  steamships,  so  that  the  subject 
demanda  the  aerioos  attention  of  marine  engineers. 
At  the  large  electric -light  works,  Deptford, 
copper  tubes  are  used  whith  are  subjected  to 
pressure  of  ISOlb.  to  2001b.  ;  but  they  are  put  up 
on  a  system  devised  by  Mr.  l-'erranti.  are  of  com- 
paratively small  diameter,  and 
-  "  to  avoid  the  risk  supposed  ti 

L  a  brazed  joint. 

The  n»nJcrcr  haa  been  fitted  with  triple-ei- 
pension  engines  of  7,00011.1'.  by  Mesars.  Mauds- 
lay,  and  is  to  have  some  new  guns  which  are 
calculated  to  send  a  projectile  weighing  SOOib. 
through  a  21in.  wrought-iron  plate  at  a  distance 
of  1 ,  000  yards,  the  powder  charge  being  2fi01b. 

Those  who  take  an  interest  in  Transatlantic 
steamships  know  that  the  veeselsoftha  ^VliiteStar 
line  have  a  good  record ;  but  as  showing  what 
be  done  it  may  be  mentioned  that  the  ^i-i'ilif 
haa  made  154  round  voyages  between  Liverpool 
and  New  York  without  the  lesst  disablement  in 
the  engine-room. 

The  cause  of  the  blue  or  violet  flame  seen  when 
salt  ia  thrown  On  a  clear  fire  has  been  the  subject 
■ersy :  but  Mr.  A.  P.  Smith  considers 
)  chlorine,  and  not  to  copper,  as  sug- 
gested by  M.  Salet,  or  to  carbonic  oxide,  as  is 
often  supposed. 

Prof.  Briickner,  of  Beme,  says  there  ia  a  cli- 
matologiriil  period  of  3S  yeara  for  the  whole 
globe,  but  most  distinctly  marked  in  the  intoriois 

"  — *" ■"       According  to  the  professor,  18N0 

e  of  a  cold,   wet  period,   1^60  the 
irm,  dry  period. 

of  boiler  eiplosinns  are  voiy  much 
.0  the  average  coroner's  jury  ;  but 
the  following,  recorded  by  the  Jmerieati  Jta- 
eliiiiist,  ia  certainly  an  exceptional  instance.  Onr 
contcmtwrary  says:— Wo  had  thought  that  the 
talented  and  rorsatOe  newspaper  reporter  had 
invented  about  all  the  poasiblo  causes  of  boiler 
explosions  ;  but  a  now  one  oomea  from  St.  John, 
N.B.,  where  a  boiler  exploded  "with  great 
violence"  (as  they  nearly  always  do),  killing  six 
men  and  wrecking  buildings.  The  dospatch 
says: — "  From  what  can  be  learned,  the  boilBni 
were  low,  the  water  was  turned  on,  and  the  person 
in  charge  neglected  to  turn  it  otf,  with  the  resnlL 
that  the  IwUera  overflowed  and  exploded." — 
From  this  it  will  be  seen  that  il  is  very  dangerous 
to  allow  boilers  to  overflow. 


Q  be  attendant 


centre  of  a  w 


TiiE  undenrround  system   of  talc^trapbs  of  the 
usrman  Empire  has  a  total  length  of  3,600  mila. 

•ad  boi  cost  £2,100,000. 


LETTERS  TO  THE  EDIT' 

[Wt  to  mat  hdii  nnflM  TlqiSMilMi  far  On  ofi 

w  eoTTttj<a<iir.il4.     Tin  Xdilor  ru^wT/aU*  riartU 
«»>»0Ui<w  .An^  &.  draw,  up  <u  bn</;,  «  r» 


>■  I  would  hats  svt»T''»s  witta  wliat  te  kani 
anuh  as  bs  kmnn,  but  no  man  sand  tkst  ■> 
OBlr,  tot  in  all  ottaei  snfajsola:  For  sndayan 
ban  some  putieolai  kno«4edn  and  syMw 
Baton  of  SDch  ■  penoa  or  soah  a  lOimtsfa.  thi 


■nd  jM,  to  keep  a  Dlntter  wit 
irlll  uDdeitake^  write  the  wl 


Is  bodv  of  pbi^ 


S^ 


SPEECH  OF  LOWEB  ANIU&: 
BaUATO&BAL.  —  ALTAIR  OW 
PaiUB  VHETICAL.— IS  THE  I 
COVERED  WITH  ICE  F  —  COI 
ATINO  A  TEI.EaCOPE  PLACES 
0BNTHICAL1.T  ON  ITS  AXIS.-* 
WITH  BKIQHT  -  LINED  8PB0T 
OUT  OF  ALMS"  WAT. 


[31S93.]— In  oc 


irith  letter  31S6S(i 


li 
..     .  Francis  Galtoa,  I 

inveatad,  not  very  many  yean  ago,  a  I 
graduating  whistle,  by  the  aid  of  whiefa  hs 
the  shrillness  of  notes  prior  to  their  ba 
inaudible  to  ttie  homaa  ear.  He  fouad,  I 
that  there  was  a  marked  difference  in  di 
people  aa  to  the  pttob  of  the  note  which  ttis 
tiaued  to  hear ;  some  holding  without 
difB.suIty  sounds  of  such  exceeding  ahiilliica 
be  whoUy  and  absolutely  inaudible  to  uUit 
myself  know  people  who  cannot,  under  any  d 
stances,  hear  the  ary  of  the  GODUDon  bat.  Ii 
'"-   '    seeMr.Kincaid's  idea  carried  out  (of  I 

E.  m!"  (qQerr  73102,  p.  311)  had  1 
0  colca  oil  tor  bis  lamp,  as  the  jaoowl 
small  lanterns  as  those  used  for  [UuiniDatis 
field  in  telescopes,  got  hot — wbidi  they  faj 
do— keroaino  will  boil  and  bubble,  and  Uia  i 
will  spread  from  the  wick  to  the  wlmli  e 
bomer.  The  Sdd  ol  mj  own  teleso^  ii  li| 
by  an  (of  course)  elliptical  plate  ofverrlhisi 
Hit.  It  is  placed  disBonally  in  the  tnlie.  is^ 
forated  centrall*  with  an  elliptiaU  tioltofi 
'  minor  axis  is  equal  to  the  diunttar  of  tb 
rays  from  the  objaot-glaa  whero  it  f 
through  the  diaphrann. 

I  tfink  that  Mr.  J.  L.  Park  (query  73166,  p, 
need  only  hunt  through  your  back  iodiostD 
what  be  wants.  I  remember  writing  l" 
three  papers  on  the  use  and  adlnstnuott  < 
oqoatoreal  in  your  XVth  Voinme,  anos  wbiil 
have  been  innumentble  commimicatiou  i* 
subject. 

As  I  premime  that  yon  will  follow  yosr  u 

custom  of  furnishing  workod-out  examplnia 

Astronomical  Notes"  next  month,In««lB 

II  events  for  the  present,  trouble  myssU  ibM 
flrstpait  of  queryVaiOl),  onp.  342:  bnlrtbi 
enoe  to  the  second,  will  very  willinftly  ^a* 
EUiott  how  to  And  out  for  himself  when  AUsi 
be  in  the  prime  vorticaJ,  or  due  west,  at  iiftn 
suppose  on  December  2Gtb.  First  we  mart  fi> 
when  the  star  souths,  which  We  do  thus— 

b.   o. 
19   ti 


Sidereal  lime.      Mean  Solar  Time, 
h.  m.        a. 

1  hour     -     0    1^9     501704 

2.jmin.    =    0    114    55  90)4 

40sec.       .00     39';»0S 

-Klaec-     0      0         -9873 


Or«en»i 

.  25m.  2ii-ii3B. 

Sext  we  have  to  Bnd  the  hour-angle  al  tb 
len  it  is  due  west,  or  on  the  prime  nrtiol 
a  wo  do  from  the  fonnula—oos.  boor 
tan.  declination  X  cot.  Ut.  Letusputtti 
urea.  The  declination  of  the  star  is  S'  H' 
iB  latitude  olGreeawidi  51^  28- 38.   Sowi 

°8    S'-l    41)    tan.  9-1785995 


SNOTJF>H  KBUH^Nia  Ain)  WOSLD  OT  BOIl^nE: 


Ithat  h 


T2Gth. 

it  in  an7  vaj  pledging  mjBelf  to  all  Mr, 
'r  details  ia  bis  mteresting  pap«r  ia  tbi) 
iichilge  (a  coDfudflraljle  portion  of.nhic:h 
p.  331),  T  am  bound  to  ulmil 
i  is  emineDtly  a  uommoii-aeiiiK 
view*  M  to  lunar  glaciation  uie 
JTsIr  free  from  iniui;  of  Uie  objcctiODi 
B  patent  in  the  caaa  of  thoBS  o!  Mr.  Peal, 
ay,  whBQ  Mr.  Peal  wrote  (in  letter  oISOU) 
,  that  "under  tbe  a&aiimed  temperaCare, 
ia  probably  as  rigid  oi  Eo  muah  glau,  and 
>U9  like  ouni,"  he  apparently  ignored  the 
Tisoosity  letolveB  itaolf  into  a  ^ueation  of 
,  and  that  Tresca  encceedad  ui  caunng 
:  to  How. 

,  de  Boi.',  F.Ii.A.S.,  on  occanonal  c< 
in  these  columni,  daBcribes  (in  tliouui 
Tm-rc  tor  Decambar  lat)  a  very  simpli 
I  metbod  of  cotlimatio^  on  inatrui 
eicentrically  on  itg  aiia,  n*  apparoiitlj 
Dd  Belgian  alUzimuths  and  I—"-  ■—'- 
pos^eraeB  nucb  an  inatruiiieat 

ptioD  applies  to  thii.  Obriously,  if  such 
re  to  be  uwtl  u?  a  auiTeyiiiR  iuatrument  i 
?□  work,  the  traveller  wauJu  scarcely  CL. 
I  himiielf  with  a  collimator,  a  mercury  bati 
it  is  to  enable  tbe  nrc^swi?  ooUimstion  i 

levieer]  hie  simpla  plau.     Ha  first  msaaun 
Kiaaible  accuracy  tSenmouutof  eicenlricily 
trument.    In  the  case  of  his  owd  this  ■" 
!e  then  coOBtructa  two  marka  identical 
ihapa,  and  with  a  width  exactly  equal 
inthcity.     These    marks    ore    erected   t 
e  ioBtrument  a  placed  in  an  open  apa 
dear  diitance   of  100  yards  to  the  north 
b  Bf    it.     HavinB  lesalled  it,   one  of  the 
I    placed     at    IDO   yards    or    so    to,    say 
ti,    and    the    circle    ao    turned  that  th 
vire  in    the    t«leBoope    is   on    the  eoster 
be  maik.      Clamping  the  horixnntol  circle 
ope  is  turned  over  on  its  aiia  through  130'. 

maik  is  so  flzed  that  ita  oaatfm  edge  is  od 
U  wire.      Tbe  borUoutol  circle  ia  then  un 

jds  until  itpoiDta  thia  time  to  the  westen 
the  south  mark.  Finally  clamping  the 
1  dicle,  the  vertical  one  (of  comae  with 
ope)  ia  turned  over  once  more  towards  tht 
(  there  is  no  collimstion  error,  the  central 
I  eiatlly  coincide  with  the  wealern  edge  of 
era  mark.  If  not,  it  is  corrected  for  hali 
«niie.  Obviously,  tbia  procesa  may  be 
until  the  collimation  is  perff "''       "  ""  """" 

lyone  in  roadiug  this  that  

ght  itself  be  employed  in  collimattag  the 


1  circles  o 


t  tbe 
sntA  only  read  to 


>  carbon.    But  in 


_,  which,   in   the   spt ,._, 

right  lines  upon  a  oontinnous  apectrui 
IBB  each  of  them  a  very  bright  band  iu  t. 
of  it.  In  1873,  and  again  in  mS3,  Vogel 
iccount  of  tbe  spectra  of  these  stars,  bia 
ans  in  the  last  named  year  having  been 
h  the  Grubb  a7in.  refractor  at  Vi, 
apose  to  enter  into  auy  technical 

t .- -■'- enouffh  to  aay  here  that, 

iviously  made  by  Secchl, 
■xe  bright  linee,  including 
hev  were  due  to,  wore 
\,  in  the  Dskerion 
ierriug  this  bright 
me  of  those  convenient  South  Kensingtor 
"  (of  which  tbe  mo^eaium  one  baa  si 
Hime  to  such  ignominious  grief),  "  thi 
boD  Outing."  It  is  almost  uunecewory  ti. 
,  aaauming  tbe  bright  bond  really  to 
n  coincident  with  this  carbon  fluting, 
have  formed  "tbe  main  arKument 
IT  of  tbe  oonclQsion "  that  bright- 
:s  "  were  notbiog  more  than  swarms  of 
t  a  little  more  ouudeuaed  than  those  we 
lebulffi.'*  Tbe  physicist,  the  chemist,  and 
lomei,  then,  must  each  aud  all  regard  with 
Te»t  a  paper  read  before  tho  Royal  Society 
iber  11  by  our  Qrat  Lving  English  speotro- 
d  bia  gifted  wife.  Dr.  aud  Mrs.  Huggins, 
lescripdon  of  thairown  observations  ot  tbe 
the  Uiree  etars  in  queatiou,  I  would  moat 
urge  every  ooe  interested  in  the  question  of 
ynca  to  read  thia  most  able  and  paina- 
perior  him*«If.    To  attempt  to  give  anj-  | 


thing  like  nprini  or  abstract  of  it  would  bi 
grave  injusbce :  it  must  be  read  in  its  entiri 
approcinted;  but  I  may  juat  aay  that  i! 
in  a  manner  which  admits  of  no  doubt 
whatever,  that  this  bright  blue  band 
apectra  of  tha  three  Wulf-Riyet  atora  and  in 
another  one,  ia  not  oolncideut  in  any  way 
with  the  blue  carbon  band  of  tbe  Dnnsen 
flame.  I  may  jaat  add  that  Dr.  Copaland,  alike 
with  Vogel,  conoborates  their  condusionB.  Surely 
this  peisistent  blundering  at  South  Keosin^n 
opens  a  curious  question  as  fo  the  eouroa  of  its  origin. 
Perhapa  the  most  simpleeiplonation,  iu  tho  pteaeot 
state  of  our  knowledge,  lies  in  inaulliciency  of  dia- 
poreioQ  and  redundancy  ot  assertion ;  but,  really,  it 
this  sort  o(  thii>g  goes  on,  the  value  of  " 
sive  work  recently  isened  on  the  "magni&ceut 
theory  "  (of  Meyer)  will  be  reduced  to  the  prico  of 
its  oovflra— or  lliereabout>. 

A  friend  of  mine,  a  Cambridge  man  piir  mnii,  ha 
expressed  his  aurprise  at  the  ignorance  which  cai 
oloEe  have  prompted  me  to  speak  [ia  paragraph 
tour  of  lettar  31S55)  on  p.  333  of  "a  great  and 
wealthy  body  like  tbe  University  of  Cambridge," 
and  has  been  at  some  paios  to  explain  to  mo 
that  while  many,  or  most,  of  the  OAlti/i.*, 
which,  in  their  aggregate,  moke  up  that  ITuiveruty, 
do  posaesB  great  woallh,  the  University  ilBetf,  qiL^ 
University,  is  in  a  state  of  grindhig  poverty.  Wr"  - '' 

publicly  figuring  as  the  recipient  of  aid  from 
"  lady,  for  the  purpose  of  purchasing 
!nljal  to  the  completeness  ot  t 
fitting  of  ita  observatory.  Suppose  that  a  regimi 
(iu  wbioh  every  man  bad.  siy,  £70Q  a  year  at  les 
beyond  his  pay)  wonted  an  epergno  for  their  m 
table  :  whit,  1  wonder,  would  OQtsidera  say,  if  they 
accepted  a  gift  of  one  from  some  charitable  end  — 
menl.  ou  the  ground  that  the  mesa  fund,  was 


ltd  to  buy  a  jpec&oscope.  it  appean  to  me  that 
it  would  have  been  more  dignified  to  do  without  it. 
A  Fallow  of  tha  Boyal  Aatronomlcal  Booiatr- 


OA]:.Oiri.ATION    OF    SOLAS    BCLI78B9. 

r31S91.I-MB.  Qbiqo'b  letter  (No.  3180.^)  ought 
to  have  called  forth  a  reply  Irom  me  long  ago,  but 
my  mind  has  bsen  fully  employed  with  other 
matters.  I  thank  him  lor  bia  thauks,  and  tbe 
dehcatawayin  whioh  he  bos  drawn  my  att  " 
to  tbe  smaU  error  incurred  by  aubatituting 
for   COB.   a.     The   formula   with   this   "- 


)"  s  r^L—  and  corresponds  eiactly  to 
Loomis'  ton.  S'  —  !^^''  aa  S  stands  tor  the  true 

Dec.,  e  for  the  apparent  Dec.,  and  <^'  for  the  cor- 
rected apparent  Dec,  tie  accents  being  ao  arranged 
by  me  as  to  avoid  contusian.  I  think  Mr.  Ungg 
will  Bee  that  small  oorrection  ot  the  apparent  Dec. 
ia  needed  if  he  looks  at  Table  XVIII.  prfge  38.5,  of 
Loomis'  work,  for  where  tlie  did.  of  R.A.  between 
the  two  bodiee  is  considerable,  the  correction  may 
amonnt  t«  aa  much  as  30 '. 

In  conclusion,  let  me  say  that  I  hope  Mr.  Origg 
will  favour  us  with  a  descriptionot  his  illuminating 
apparatus,  as  requested  by  the  Editor. 

B.  P.  Slade. 

IG,  Westcott-atreef.  TlitU,  Dec.  17. 

OLACIATIOtr    OF    THE    UOOH. 

[31HBi.]-I  lUTE  observed  from  time  to  time  in 
your  columns  anomber  of  letters  on  the  subject  of 
the  supposed  glodation  pf  tbe  moon.  I  behave  that 
it  ia  in  my  power  to  throw  considerable  light  on  the 
subject,  and  at  least  to  narrow  the  limits  within 
which  there  is  room  for  doubt  and  discussion.  I 
eipect  to  be  accused  ot  egotism  and  presumption, 
hut  I  shall  state  nothing  except  what  I  know ;  and 
if  t  may  seem  to  be  diaposed  to  dogmatise,  I  can 
only  declare  that  1  will  not  advance  aujthing  but 
what  I  can  demonstrate.  It  I  touch  upon  matters 
beyond  my  personal  experience,  I  will  take  care  to 
indicate  tbem  clearly. 

To  save  uaedleBs  argument,  I  will  assume  that  all 
ooutrovanualiBts  are  agreed  on  one  point— namely, 
that  the  moon  has  either  no  atmoaphere  or  an 
inappreciable  one.  This  is  one  of  the  thiuga  which 
i  do  not  pretend  to  know,  but  I  accept  the  proofs 
adduced  by  othera.  Thera  are  in  every  diseussiou 
--.1.....   postulates  which  ore  not  diflputed.  and  this 

insist — namely,  that  the  physical  propurtios 


a  of  the  n 


they  a 


,  because  their  theories  are  based 


these  points  I  am  in  a 
in  to  assert  positively  that  there  is  neither 
nor  ice  in  the  moon,  for  the  simple  reason 
,  is  a  physical  impossibility  that  there  coo  be 

^ .    To  prove  this,  it  is  only  nscewary  to  show 

Uiat  naith^  water  dot  Im  can  mdat  in  a  tkoiud  in 


our  laboratoriaa.    This  would  be  self -eludant'.it  it 

capacious  to  receive  the  vapour  as  quickly  aa  it  is 
formed.  Such  a  vacuum  ia  supposed  to  sitrrouod 
the  moon.  In  an  artificially -created  vacuum  oa 
the  earth  tbe  space  ia  rapidly  filled  with  the  vapour 
and  the  evaporation  ia  atopi  ed.  so  that  tbe  rasidual 
water  or  ice  seems  to  be   permanent ,  but  if  the 

ing  or  by  connecting  the  vacuous  sjiace  with  a 
Bu^deucy  of  vapour -absorbing  material,  such  a* 
sulphuric  acid,  the  evaporation  goes  on  uutii  tbe 
whole  of  the  water  oi  ice  bsa  disappeired.  Th6 
fact  that  water  or  ice  cannot  exiat  iu  a  vacuum 
is  thus  demonstrated.  I  know  that  this  is  tha 
fact,  becaUBS  I  have  tried  the  experiment,  without 
Bulphur-  --"    .  .^_-    -L 

Water  boils  at  the  freezing  tempoiatura  under  A 
pressure,  expressed  in  inches  of  mercury,  of  0'17i 
and  water  cannot  exist  on  the  moon  unless  theiv 
be  an  atmospbeie  wUh  a  pressure  greater  than 
that. 

In  addition  to  the  astronomical  reasons  fot 
believing  that  the  moon  has  no  atmosphere  or  an 
HTceedingly  attannated-   one,  1  would  point  out  a 

__■__.    '-indiDg  to   the  same  couclusion. 

aoaphere  ot,  or  containing,  tha 
vapour  of  water  in  the  moon,  the  clouds  formed 
prior  to  a  fall  ot  mow  should  be  visibla.from  the 
earth,  as  tbey  would  conceal  or  obscure  tha 
sharp  outline  of  the  moon's  teatnrea  nsDilIy  ob- 
served. The  Boma  effect  would  ba  produced  b; 
lunar  fogs  or  mists. 

So  lor,  I  hold  myaalf  responaible  for  the  accuracy 
of  my  statements.  What  I  am  now  about  to  submit 
I  offer  with  diHideuco,  because  1  nm  not  skilled  in 
the  matbomaticsot  gravitation.  I  sea  it  stated  that 
gravity  at  the  surface  o(  the  moon  ia  only  ouo-siitb 
of  what  it  ia  at  the  surface  of  the  earth.  I  am  only 
sarprised  that  the  di£Eorence  is  not  greater.  Taking 
it  at  one-siith,  an  afrcoospbere  of  watery  vapour 
preaanra  ot  017in.  ot  mercuty  should  be  bi 


iS: 


dense  as  steam  on  the  earth  exertiug  a  , 
times  greater,  say,  Un.  ol  mercury,  or  one  thirtieth 
of  the  density  of  steam  under  the  pressure  ot  tha 
earth's  atmosphere.  The  question  thence  oriBea,  Is 
there  an  atmosphere  of  such  density  surrounding 
tho  moon?  I  leave  the  consideration  of  tbia 
question  in  other  bonds. 

I  have  one  mora  suggestion  ia  make— under 
correction.  Gravity  is  tho  power  which  rcatiaialJ 
the  indeflaite  expansion  of  an  atinosphere  in  space. 
This  being  less  at  tho  surface  of  the  moon  than  at 
that  ot  the  earth,  the  mooo's  atmosphere  {if  it  hot 
one,  and  whatever  may  boitadsniityjshould  extend 
further  iato  space  than  does  that  of  the  earth.  Ia 
a  lino  connecting  the  earth'a  centre  with  that  of  tho 
moon  there  must  ba  a  point,  much  nearer  the  moDD 
than  the  earth,  at  wbicb  the  oppoiiug  gravities  are 
balanced.  If  that  point  lies  within  the  moon's 
ntniosphera,  tha  earth  must  rob  tbe  moon  of  it* 
...  !___   __  a .1 — <  .-. •— and  that 


nosphere,  and  consequently  of  its  wate. 
ickly.    If  this  be  so,  it  foUows  that 


r  had 


tbe  n 


been  withdrawn  as  quickly  as  it  was  formed. 
Further  inveatigation  may  show  that  all  the  aatel- 
htes  in  the  planotoiy  aymmar---  " "«-*:«. - 


re  in  the  B> 


I  used  only  odd  that  I  shall  be  well  pleased  iltko 
experts  in  tha  mathematics  of  gravitation  will  look 
into  these  suggestions  and  add  to  them,  and  I  ahoU 
he  atill  better  pleaaedif  they  take  the  matter  eatirelj 
into  thait  own  hands,  I  ahall.  however,  be  ready 
to  reply  to  tboae  who  may  cali  in  quostiou  the  tacts 
which  I  have  stated  on  my  own  responsibility. 

Ja.  Ha. 


[3I89B.]— Ip  I  am  not  too  late,  perhaps  I  may  ba 
allowed  to  auggest  to  tbe  above-named  society  that 
a  section  of  the  same  be  formed  for  tbe  purpose  ol 
tsating  object-glasses  and  mirrors  ot  taleacopea 
which  may  be  submitted  to  them  by  members  of 

There  are,  no  doubt,  many  amateuT*  who  liva  in 
out-of-the-way  placM,  and  who  would  gladly  avail 
themselvea  ot  this  opportunity  on  payment  of  a 
small  fee.  Such  a  test  by  competent  men  would 
set  at  rest  any  doubt  whether  tbe  fault  lay  really 
intheo.g.  or  the  Bpeculuni,  or  whether  imperfect 
.lAtiniHnn    wnh  ilim    \n    Home    nthur   Cause,  such  OO 

csB  &c.    Ithiuk 
lud  would  set  at 
,  matter  will  be 
T.  D, 

THE  ASTBONOUIOAI.  TBLBSCOFS. 

[31897.]— Is  his  reply  to  query  73155,  page  333. 
■A  Fellow  of  the  Royal  Astronomical  Sjciety" 
omes  down,  I  think,  rather  hard  on  the  asEro.  tale- 
■"i  only  a  simple  ooovei  leus  for  ita  objeot- 


luld  prove  a  boon  to 
rest  many  a  doubt.  I  l 
taken  up  by  the  assoi^tion 


laided  oje.    And  wliila 


itUgreatZ] 
ila  tba  on) 


XNOLIBH  mOHAinO  AND  WOBLD  0>  BOIXHCB:    Ko,  IU4. 


poqndi:  and  I  can  aanire  "F.R.A.S.'  tbnt  this 
ia  quite  bejond  ths  rolch  of  a  gma.t  manT  ot  the 
readen  of  Hub  P^P^i  u  I  know  tnaa  tna  many 
commnnicatioiu  wbich  I  haw  noeiTad  in  ratsrence 
to  otlier  nittjeoti,  md  then,  I  UuDk,  should  be 
catered  for,  M   well   aj   thoM   moia  toTtniiKtelT 

How  well  I  rememlieT  the  Snt  instrnmeot  of  this 
daa  that  eier  I  ooDiliucted !  The  objoct-gliH  of 
thii  I  made  out  ot  a  spectacle- glass  ('>  F.R.A.S.," 
jilaasa  be  merciful  with  this,  and  niHre  its  humble 
maker  fniD  the  proirrhi&l  thousand  of  bricka) :  I 
had  naotber.  This  1  moitnted  io  cardboard,  and 
stopped  down  the  apertore  to  e.hoiit  gin.  linear; 
the  tubes  I  nude  oi  paper,  and  for  Iho  eyepiece  I 
made  qm  of  one  (Hujgbenian)  from  a  smaU  com- 
ponnd  midoecope  tbat  I  poasssted  (power  would  be 
about  12),  and  from  onwrrationB  which  1  made 
witberen  this  eimple  and  imperfect  inatniiueut  I 
dadved  much  pleasure :  it  at  once  showed  me  the 

jaMnd  terminator,  and  1  think  that  an  iustrameiit 
ofttiia  olasB  properly  consCruded  is  capable  ot 
flhowing  much  to  intereiit  the  obsefrar,  aa  it  will 
■how  moet  of  the  aimpler  phenomena  ot  the 
heiTeni,  such  as  the  shadows  ot  the  lunar  monu- 
taini  and  cavities,  the  crescent  of  Venos,  Jupiter 
■nd  Ilia  moona,  and  briog  to  view  many  stare 
irtiieh  are  invialble  to  the  unaided  eye.  So  that,  I 
think,  eren  in  the  present  slate  ot  optical  sdEmce, 
and  notwithstanding  the  fact  that  acbromatice  are 
now  jnodaoad  ki  Tsry  muoh  cheaper  than  formerly, 
the  poorer  classes  at  Icait  who  are  anxious  to 
pOMM*  a  teleMope  for  celestial  obeemtion,  cannot 
■jnite  afford  to  discard  such  an  old  friend  as  the 
ample  astro. 

I  think  if  "  A.  T."  (query  T3I56,  p.  323]  will 
stop  down  the  linear  sperturs  of  hie  obiect-^ass  to 
abont  Itin.  and  use  a  Huyghenian  ayepieoe  with 
field-lens  2-4in.  and  eye-leos  0't<in.  local  length, 
placed  l'6in.  apart,  be  will  obtain  a  clear  picture  of 
the  moon.  This  combinatiou  will  gire  a  power  of 
«bont  40,  which  I  think  is  aiil&ciently  high  for  a 
wnpla  objeot-lani  of  4Bin.  focus  to  pceeerve  olear- 


THS   OLOV. 

fSlSSB.] — I  A3I  lurpiiaed  not  to  have  seen  in  your 
Ian  numliera  any  mention  of  the  reappearance  of 
the  glow  whichj  same  time  since,  eidted  so  much 
muioaity  and  discussion.  For  aeveral  weeks  it  re- 
upeared  in  a  remarkable  intensity,  and  different 
eoloars.  Yesterday,  Ulh,  it  was  of  a  Tery  briUlant 
pinky-Tiolet  tint,  embracmg  ths  whole  nky,  beiog 
deeper  on  the  horizon,  and  much  whiter  in  the 
direction  of  the  sun.  Ch.  Sabache. 


A  8PI.BNZIII>   MBTEOR. 

19.]— This  was  seen  by  me  on  Sunday,  Ihe 


t  OAO,  and  was   a   grand   sight.    It 


I4th 

to  CepneusV  and,  as  A.  E.  .Spencer' describes, 
oambled  the  uoft  gleaming  of  a  Beuaal  light.  The 
nudeus,  if  I  might  so  term  it,  waa  of  orange,  if  not 
tni^ht-red  colour,  and  its  train  a  bright,  brilliant 
Uuish  white.  No  noise  was  noticed ;  but  the  rail- 
my  tarminus  being  only  a  stone's  throw  away,  it 
would  probably  have  escaped  notice. 

Soutluunpton.  A.  E.  Banniater. 

[31900.]~-Ih  reply  to  Mr.  Spencer.  I  had  the  good 
Jortone  to  see  ths  luge  meteor  of  the  Hth  inst.  I 
waa  about  three  miles  north  of  Woodbiidge,  Suf- 
folk, and  had  an  uninterrupted  view  of  this  meteor. 
It  first  appeared  at  9.40  iu  (he  south-east  about  10' 
from  the  zenith,  and,  paisiDg  in  a  ahahtly  slanting 
direction  downwaida^isappeared  at  about  20'  above 
the  hoiiion  in  the  W.S.W.  About  eight  minutes 
slterwards  I  heard  a  heavy  aound  similar  to  the 
diachaige  of  distant  artillei7.  The  rushing  sound 
was  not  heard,  and  must  haTe  been  imagined,  or 
bii  senses  deceived  Mr.  Spencer,  and  contd  not  have 
liaan  simultaneous  nith  its  appearance,  unlsaa  Mr. 
Spencer  is  pre{iared  to  provetliat  sound  tiaTeliwith 
the  same  velocity  as  light. 

In  siie  it  appeared  to  me  cue-third  the  diameter 
^vimal)  of  the  mooD,  and  gave  a  tight  more  brilliant 
in  proportion. 

Woodbridge,  Dcc.20.  Wm.  IrfindiHi. 

[31901.]— I  BU)  the  good  fortune  to  witness  the 
meteor— or  rather,  the  effect  of  it— described  by 
Ur.  A.  E.  Spencer  (letter  31H7B,  page  3o3),  about 
the  time  stated  on  Sunday  last,  the  Hth  inrt.  I  waa 
walking  towards  Harrow,  ou  the  LondoD  and 
Harrow  road,  between  tjtonebriilge  and  Wembley. 
The  night  WHS  piercing  cold,  somewhat  foggy,  and 
dark.  Suddeoly  I  seemed  enveloped  in  a  aolt  cloud 
,_Of  light,  as  it  a  grand  electric  light  were  turned  on 
'at  an  elevation,  which  illumiua^d  the  road  and  the 
hedges  with  the  hoar  frost  on  them,  TenderiDg 
«Te^ihiDg  visible  fat  a  short  interval.    It  took  me 


so  by  surprise  that  I  at  first  fancied  it  waa  a  brilliant 
rocket  gone  astray  ;  but  suddenly  realising  that  it 
mutt  be  a  meteor.  I  turned  quickly  in  the  direction 
of  London  ;  but  was,  unfortauately,  too  late  to 
catch  a  sight  of  the  meteor  itself.  The  country 
wae  perfectly  iguiet.  bot  I  did  not  detect  the  slightest 
sound  when  the  brilliant  illumination  appeared. 

I  do  not  think  anyone  could  realise  the  splendour 
ot  the  sudden  and  unexpected  illumination  at  the 
surrounding  objects  or  the  beautiful  softness  of  the 
light,  and  aithong)]  in  the  halut  of  walking  much 
in  the  open  Dountry  after  dark,  I  have  never  seen 
anything  approaching  it  in  even  the  alighteet degree, 
and,  indeed,  was  uuawaro  that  auch  briliiant 
metaota  were  ever  seen. 

1  regret  my  iuabihty,  through  not  having  seen 
the  meteor  ileelt,  to  fumiah  any  further  informa- 
tion on  eo  interesliDg  and  nnnsual  an  appearance. 

Dec.  20.  A.  Haraon. 

[3ID02.] — It  waa  alio  my  good  fortune  to  observe 
the  meteor  on  the  Hth  inst.  described  b;  Mr.  A.  E. 
Spaneer  (letter  SIHTSj.  At  the  time  I  was  in  the 
djidiway-road,  one  hundred  yards  north  of  High- 
gate  IlaHwa;  Station.  From  my  position  the 
meteor  appinijed  nearly  due  east,  and  about  (iO' 
above  the  hcri^n .  Its  motion  was  diagonal  from 
right  to  left,  and  its  path  subtended  an  angle  of 
about  10°.  The  li|;ht  appeared  with  a  sudden 
briUiant  Sash ;  it  rapidly  diminished  when  the 
meteor  had  travelled  half  its  course,  thou  again 
blazed  oat  with  greater  brilliascy  than  ever.  Iti 
iUuntinatioii  was  equal  to  that  ol  the  moon  on  a 
clear  night  when  about  at  first  quarter,  and  its 
colour  waa  like  that  of  magnesia  in  combustion.  A 
short  train  of  sparks  was  left  behind  :  these  did  not 
travel  so  flat  as  the  meteor.  What  doea  this 
imply!" 

I  have  had  good  opportunitiea  of  -  observing 
motaors  for  thoTast  twenty-one  years.  I  have 
□ever  before  seen  one  equal  to  it  in  liEe  and 
brilliancy^  and  only  on  one  occasion  anything 
approaching  it. 

10,  Proapero-road,  N, 


W.  Ooodwin. 


[31303.1— The  meteor  referred  to  by  A.  E. 
Spencer  Oetter  31878)  was  seen  In  this  neighbour- 
hood. Ihad  the  good  fortune  to  see  itmyBeIF,but 
on  Sunday,  Dec  H,  a  man  who  works  for  me  cama 
Into  the  bouse  just  after  9.30  looking,  aa  his  wife 
said,  ^^  quite  scared,"  and  gave  a  description  of 
what  he  had  seen.  He  described  the  meteor  as 
being  of  a  reddish  ^old  colour,  and  says  that  at  first 
It  appeared  as  havuigan  apparent  diameter  of  about 
6in.,  that  it  fall  perpendicularly,  and  increased  to  an 
apparent  diameter  of  about  2ft. :  that  finally  It 
burst,  making  for  a  second  everything  **  aa  clear  as 
day."  Uy  informant  is  of  opimon  that  be  beard  a 
"hissing"  noise  caused  tiv  Ibis  meteor. 

Newtown,  Porkalone,  Corset.  Q.  Kant. 

PITOBINQ  OI.O0K-WHEaL8. 

[31904.J-I  HAVE  aeen  London  jobbora  use  a  tool 
similar  to  fliat  shown  in  the  figure  tor  getting  the 
correct  depthbetween  wheels  and  pinions  when  they 
were  without  a  depth-tool.  It  conaiitt  of  a  two- 
armed  gauge,  eacn  arm  having  holes  of  varying 
aizes,  each  pmr  of  holes  being  equidistant  from  the 
ceutro  A.  The  pinioQ  arbor  or  the  pivot  (which- 
evor  waa  most  convenient)  waa  placed  ia  the  holea, 


the  depth  adjusted  by  moving  the  arms,  and  the 
distance  of  the  boles  apart  tfausferred  with  tbe 
dividers  to  the  dock  wheel.  Instead  of  the  holes 
being  left  small,  they  might  be  npeued  large  to  take 
tranKfcialde  brushes,  with  varying  sized  holes. 
There  is  another  way  of  pitchin);  depths  which  I  do 
not  BOB  menlioued  yet,  jirotiably  because  of  Its 
tediausuea.  In  this  method  the  depth  is  guessed, 
and  the  holes  put  in  a  piece  ot  scrap  metal,  taking 
care  to  pilch  r<^i  dci-p.  Tbe  metal  is  then  stretched 
by  being  hammeted,  till  the  boles  are  at  the  proper 
distance  apart.  This  distance  is  then  tranat^red  to 
the  dock-plate  with  the  divlden. 


If  a  depth  is  too  shallow,  or  too  deep,  w! 
in  "  the  iTames,  it  can  be  ehifted,  if  not 
without  stopping  up  and  redHlling  ths 
little  hole  is  drilled  close  to  the  pivot-hoU 
outsida  if  too  shallow,  and  the  inside  if  ( 
Into  thifl  hole  a  pin  ia  hatnmered  hard  am 
This    bos    the    effect  of    movinp   the    h 


AUXILIARY  FOWSB  70B  TBIC 

[31B06.]— Ir  carbon  dioxiile  is  used, 
would  be  an  advantage,  put  betweco  the 
valve  and  supply  to  engines,  aa  it  ia  thr* 
times  as  expansive  as  air.  Perhaps  son 
friends  who  gave  na  an  anawor  re^ieelJnj 
would  kindly  tell  what  It  wiould  expand 
160°  or  200°.    With  this  I  forward  an  mlu 


of  the  acid  chamber;  and  although  I  hivi 
santed  Ibis  circular,  or,  more  properly  jp 
globular,  it  can  he  made  elllptie  to  the  csp 
lib.,  hut  not  forgetting  that  there  must  I 
lags  ot  rubber,  moulded  as  ehewti  at  It  and 
spaces  between  for  ventilnCion- that  is.  tint 
may  pan  by,  and  in,  and  through  the  he 
tbe  which  should  be  mode  as  large  and  mai) 
can  get  in,  to  balance  the  pressure,  so  ' 
pressure  can  come  upon  this  rubber  reosptit 
communications  with  valve  at  bottcm 
to  let  the  arid  out  at  Q.  are  st 
This  shell  and  spindle  is  made  ot  gcoJ 
rod  brass.  Delta  metal.  Prince's  metal,  m 
metal,  and  when  it  is  made  should  \t 
witii  pure  tin.  To  do  this,  put  it  intohu 
tallow,  and  make  it  hot  until  wiJQee  of  na 
to  and  fro  over  the  eurface  ot  the  tallow, 
another  TSiBcI  with  some  melted  tin  in,  co' 
toUow  about  tin.  deep:  take  from  the  talk 
and  transfer  to  the  metal ;  let  remain  fo 
moments,  then  tronafer  to  the  taltow  i 
drain :  then  take  out,  and  swing  the  met 
tap  it  lightly  untU  the  holes  are  all  fiei 
tree,  put  into  toUow  again,  and  proceed  a 
This  chamlier  can  be  made  out  of  the  same 
as  the  chndrea's  halls;  the  small  oat  wi 
with  the  top  of  the  spindle  acrewed,  and  « 
adjustable  urough  the  screwed  gland  nuL 
shown  with  the  shell  itself  tapped  to  r* 
screwed  spindle  that  is  acrewed  under  (he  > 
But  it  would  be  preferable  to  have 
outside  altogether  sorawed,  and  the 
nut  made  to  operate  upon  it  for  this 
(1)  The  screw  will  have  no  drag  upon  it, 
spindle  would  work  more  smoothly,  and  t 
teaka,  it  being  pooked  top  and  bottom  ot 
keep  all  mug;  (i)  it  would  be  a  tedioi 
ha^-e  to  attend  (o  this,  and  by  this  mean 
weigh-beam  fulcrummcd  upou  a  email  pi 
in  communicating  with  the  add  valve  ani 
of  thereduciug  valve,  it  would  be  made  a 
as  regards  feed  of  acid,  and,  therefore,  the} 
only  be  the  valve  to  feed  the  ei    '      '     ' 
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ggj^m 


u  no  difficoltv  in  lolding  up  £e  1^  ai  ihoini  uiil 
to  WMuptatfl  tbe  reptile. 
Deo.  16.  a.  B.  Varden. 

JAFANBSB    PAPBB   7B0CI. 

[31912,]— Tbb  directioni  from  La  Xafure  fi 
eooitnustuis  tUi,  giren  in  the  "E.H.,"  cootddermt.' 
how  difflcall  it  ii  to  deMzibe  propeil;  a  prooeaa  ot 
thii  nrt  eo  U  to  be  deuly  uDdenitoad,  are  realty 
■my  explicit ;  but  it  iru  mtWng  the  third  poiata. 


pattern*  lb 
tta^,will 


[,  will  be  cjearsi  than  koj  & 
«n  tbe  lubject. 
Cbeahire.  H. : 

PIN-HOLB    PHOTOOBAPHS. 

[31613.]— Tbs  foUovine  lemaiks  on  tht  , 
bOltf  ol  making  "  pin-hola  "  photographa  appeared 
in  a  oontemparary  OTer  the  aignatiira  of  T.  Eirp, 
and  t^  the  oodj  o(  fate  ttiey  appeared  in  page^ 
wbiii  alw)  at  a  prior  date  contaiaed  much  ridicol 
of  the  BQggeatian,  which  wai  takan  up  in  jou. 
ooloioni  Kinie  time  ago.  There  is  not  the  ilightoat 
donbt  that  vetT  good  phatogimplu  indeed  oan  be 
taken  without  the  me  of  a  Imi  by  meana  of  a  pin- 
hole, and  Mi.  Earn  eayi  that,  with^aapact  to  th& 
opening,  it  will  b«  lound  that  a  Soe  needle  heated 
to  ledneat,  and  juat  preuad  thrau<h  a  piece  otthin, 
haid  oaidboard,  will  pierce  a  hole  ot  luitabte  aiie, 
any  little  bun  being  removed  by  burning  it  off  with 
the  aide  ot  the  hot  ueedle,  the  point  of  which,  beinH 
Main  gently  inaerted  io  the  opening,  will  make  it 
cImt  uid  round.  If  it  be  convenient,  the  better  plan 
ia,  ol  oouree,  to  get  a  vateh  maker  to  drill  a  hole  in 
a  thin  foace  of  eheet  metal,  which,  being  blackened, 
a*  moat  b«  the  eardboaid,  u  ready  for  use.  It  may 
be  attached  to  one  of  the  lana  aCope  by  atripa  of  H""" 
enmmad  Daoer,  or,  it  pretamd,  a  piece  ot  metal, 
le  pattern  of  tbe  itop,  may  be  pierced 


and  tbe  image  obeerved  for  aharpneea.  I  hat^ 
toned  that  by  turning  tbe  camera  towards  the  aun, 
and  ijetting  hie  image  aa  aharply  defined  aapoesible, 
«nieouIly  u  it  can  be  obaerved  tiirougb  the  branchei 
of  a  tree,  Uie  approximately  beat  poaitioa  tor  tbe 
foauaiDg  glan  u  obtained.  In  find^g  absolutely 
tbe  beet  poaition,  the  aida-Bwing  is  useful,  as,  by 
aetting  a  plate  at  on  angle  and  expoidng,  the  reeult- 
tng  negativa  will  be  a  guide  in  enabling  the  expeti- 


viewofaahady  hme.  It  is  noteaiy  to  over-aipoae 
■offloienUy  to  spoil  the  negative,  as  the  very  weak 
light  does  not  readily  paaa  through  the  film. 
DevelopinK  ahould  be  itwted  with  a  minimum  ol 
alkali]  and  should  be  oartied  on  tentatively,  as  I 
have  found  tbe  shadows  suffer  if  any  mora  than  the 
absolutely  DflCaasary  proportion  ot  alkali  has  been 

U  a  finder  is  attached  to  a  camera,  it  wilt  be 
usatol  for  centring  the  view,  as  unless  exceedingly 
well  iUumJnated,  it  is  dif&cult  to  diipaose  with  some 
auoh  contrivance.  The  oidy  diiliciUt;  in  tbe  opera- 
tioii  is  in  the  loccosaing  with  the  small  amoviot  of 
light  available,  and  the  chief  things  to  avoid  are 
placing  the  focussing  glaastoo  tar  from  tbe  opening 
and  under-exposing. 

If  any  lurtlier  evidence  is  neceesary  as  to  the 
possibility  ot  taking  photos  with  a  mere  pin-hole 
inat4<ad  of  a  lens,  it  can  be  found  in  the  work  done 
in  Paris  b;  professionals,  and  in  this  country  bj 
amateurs.  The  moral  of  the  tale  ia— Try  before 
yoa  GOQdema,  Impftoanlonak 

BTOHINa  GLASa. 

[31914.] -A 
white  letters  i 

aniirer  has  boon  given  m»ny  times.    The 

face  is  pioducsd  by  the  fumes  of  hydrofluoric  acid 
the  other  parts  being  covered  by  a  protective 
Tarnish.  But  bydroSuuric  add  is  going  out  of  use 
and  a  good  job  too,  for  it  is  possible  to  do  all  that 
ia  required  by  means  of  the  sand-blast.  Nevertbe- 
less,  the  following  msy  be  useful  to  those  who 
prefer  the  old-fashioned  method.  It  bus  been  dis- 
oov^sd  bv  A.  Laiuar  that  comparatively  chaap 
etching  solutions  can  be  prepared,  which  are  equal 
in  effect  to  the  expensive  fluorine  salts. 

I,  Two  solutions  are  first  prepared,   (n)  consist- 
ing of  lOgrra.  ot  soda  in  20grm.  ot  warm  water, 
S]  consisting  of   lOgrm.   potassium  cirbonato  in 
grm.  at  warm  water.    Solutioni  (o)  and  («)  are 


now  mixed,  and  to  the  mixture  is  added  20grm. 
ot  oonoentiated  hydrofluoric  acid,  and  altorwards  a 
solution  (c)  consisting  of  lOgrm,  at  potassium  sul- 
phate in  lOgrm.  ot  water  is  added. 

2.  Mix  jc.c.  of  water,  Hgrm.  of  potassium  carr 
bonate,  O'Scc.  ot  dilate  hvdrofluonc  acid,  OSc.c- 
ot  hydrochloric  add,  and  O'oc.c.  of  potassium 
-■-hate.  This  mixture  is  treated  with  hydrofluoric 
and  carbonate  ol  potassium  until  it  pfoduoes 
required  degree  of  opacity  on  being  triad  upon 
a  piece  ot  glass. 

Herr  Lamer  oonsidars  that  the  addition  of  a  small 
quantity  of  hydrofluoric  add  to  solution  1  brings 
about  a  fine  granulated  appearance  on  the  surface. 
It  appears  that  there  is  a  (till  simpler  process  than 
either  of  these,  which  was  invented  by  Hen  Kamp- 
maoD,  ot  Vienna.  In  preparing  an  opaque  etdking 
flold  Kampnuum  nee*  a  wooden  vessel,  the  iron 
fittings  of  whidi  are  protected  from  the  ooiTOiivf 
action  ot  the  add  fames  by  a  layer  of  asphaltoui 
material.  This  vessel  is  filled  to  about  one-flftta  ol 
'U  contotits  with  strong  hydrofluoric  acid,  which  ii 
ban  partially  neutralised  by  cautioualy  and  gradu- 
ally itdiling  some  i^stals  of  soda ;  more  soda  ii 
added,  and  the  mixture  is  stirred  with  a  email 
wooden  rod-  The  point  at  which  the  neutrolisatiou 
ot  the  add  should  cease  is  indicated  by  the  mixture 
trothing  and  twooming  suffidaDtiy  liedd  to  adhere 
'  "  stirring  rod.  It  is,  perhaps,  scarcely  neces- 
sa;  that  the  add  f  umae  are  highly  inj  nrious, 
at  this  process  should  be  carried  on  in  the 
uficui  sir,  in  order  to  allow  tbe  vapour  to  pass  rapidly 
away.  Ilia  most  hygienic  and  satisfactory  process 
ot  all  would  be  to  carry  on  the  opetatiou  in  a 
draught  cupboard." 

The  contents  of  this  wooden  vessel  now  con 
sodium  fluoride  and  the  unnautralimd  hydro! 
Ttiis  mixture  ia  transferred  to  a  woodi 
tuted  with  from  five  to  ton  times  its  volume  of 
water,  according  to  the  dt^ree  ot  dilution  desired. 
"  '-  objectionable  to  use  the  mixture  in  a  too 
„  J  concentrated  condition,  for  then  the  etched 
ntrtace  of  the  glass  is  irregTilar,  coarse  grained,  and 
apperenUy  strewn  with'  tiny  crystals  ;  if,  on  tbe 
other  hand,  the  dilution  ia  too  extreme,  the  etched 
lurtooes  will  be  transparent  instead  ot  opaque. 
Elither  of  theee  two  conditions  of  .the  etching  fluid 
on  easily  be  remedied,  for  if  it  lie  too  strong  water 
oust  be  added,  and  if  too  weak,  a  small  quantity 
it  hydrofluoric  add  partially  neutralisod  with  soda. 
A  good  redpe  tor  preparing  a  small  quantity  of  this 
etching  fluid  ia  the  following:  :i40c,c.  commercial 
hydrofluario  add,'  GOOgrm.  powdered  crystallised 
soda,  lOOcc.  water. 

These  etohing  fluids  are  best  used  by  taking  the 
tollowiug  preeautians.    The  glass  is  first  thoroughly 

., 1  > jj  impurities,  and  ia  than  provided 

wax  composed  of  the  following  in- 
gredieat :  Beeswax,  taltow,  colophoov,  and 
powdered  asphalto,  kneaded  together.  The  rim 
prevents  the  add  horn  spreading  over  those  parts 
of  the  surface  wliich  it  is  not  desired  to  etch-  The 
Is  then  etched  for  a  taw  minutss  with  an 

ry  etohing  solution  (H.F.— 1 :  10)  which  is 

then    poured    oil,    the    surface    being   afterwards 
washed  with  water  and  wiped  as  dry  as  possible 
u.  n»  .~,„™      Tha  snrfaoe  is  then  readv 
,  which  is  poured  on  till 

layer.    Tbe  operation  is  allowed  to 

progress  for  one  hour,  when  tbe  liquid  is  poured 
away  and  the  surface  washed  with  water.  Water 
-  fiuthci'  allowed  to  stend  on  tbe  glass  uutil  a  thin 


e  manner  ai  lOQiid  emivejt  &a  tmiiai 
atiuB  body.  Again,  the  anny^kMfe 
txj  by  one  of  two  fhamwit  {[)i  WMi 


by  the' wire,  or  (2)  it  majpncaa^'lMhiMS 

"    _'lSIBfc| 


■sttery  to  tbe  wiro 


We  shall  diacnaa 


with  a  piece  of  sponge, 
for  the  opaque  et^iing  fli 
it  forms  a  thick  layer.    1 


I  ol  silici 


leRIm 


brushed  off,  and  tbe  surface  fiuallj  cleansed  with 

-~ater,  and  the  wax  removed. 
By  varying  the  action  of  this  opaque  etching  fluid 
'  paste  various  degrees  ot  opadty  may  be  pro- 

luced,  and  if  the  opacity  be  greater  than  that 


Probably  tbe  above  may  assist  the  querist,  and  i 

ill  be  useful  to  those  who  stiU  employ  the  adi 

ruethod :  but  at  the  same  time  they  may  be  recom 

mded  to  try  tha  sand-blast,  which  ia  really  ver 


[31915.] — I  HAVB  eudeavouied  to  show  (letter 
'.^^'f  that  the  energy  ot  an  electrostetic  charge  is 
intained  in  the  lumiiiiferous  ether.  It  fullows, 
idmost  ot  necessity,  that  tbeether  must  be  the  active 
agent  in  transmitting  the  eeergy  of  a  current  of 
alectridty.    "  '      '  ■"         '     ' 


lectridty.     I  propose 


a  independent  proof 


this  heat  is  transferred  from  the  battery  to  tbe 

This  transference  we  may  conceive  to  take 

in  two  ways.     (I)  It  may  be  convayed  by  the 

'-■"■'"  "•  Mma  medium  that  contains  r'   --- 

the  heat  of  a  furnace  is  cout 

- ,  -Jtb  the  water  in  a  hot-water  ,,.r.. 

(2 )  It  may  be  conveyed  by  means  of  soma  kind  of 
"ibratory  motion  trim   pwtide   to  partid*,  in  the 


St 


the  foraia  of  tea  iqf£ 

1,  that 

Bjst  thing  to  be 

in  which  it  goea.  It  mav  mlv  Iks  n*tf  ls|^ 
tive  pole,  m'  at  the  negaiira  Kja^ « it  lak  k 
there  is  no  known  tbuod  why  tt*  wan  iM 
enter  at  one  end  of  tha  win  latho  ba  8i<ta 
the  moat  probabto  «nppo*'w»  t*  wti  kW 
enter*  at  both  enda  equally.  TUa  atatiiBk 
oonflimed  by  what  ii  Known  ellksW^di 
Leyden  jar  through  a  long  win,  rtmltaT" 
experimeotally  determined  Ui«t  Iks  ^mIl, 
menoes  ■multanaonilj  at  both  Mk,  wi  )m 
behind  at  the  centre.  Taking  it,  lkB,api 
that  the  energy  enters  tha  wire  st  M  ■!"*** 

'On  Uie  hypothi 

we  must  have  both  a  go  audi 
must  be  a  positiTe  auTent  ui  ihliiii  mmnn 
out  from  one  pole  ot  tha  hattetj,  ailBB 
negative  current  ai  «l«iitrlo  fluid  s*ilg«l1 
tha  other  pole.    The  two  it  -    -> 

whole  cirouit  from  one  en 

may  ask,  bow  do  two  fluid . 

in  oppodto  dlracUons  throng  the  Mmenti 
do  the?  poM  each  other  wtuoat  DUiiii  N^ 
each  other's  motion  f  Thitobjeotioa  tslkii 
sition  of  a  fluid  correBt  ii  inrapaiUh  U 
tha  electric  current  ia  commonly  (pokatt^^^ 
oonsiated  ot  two  such  oppodte  atnsBS  «l  M 
fluid,  I  believe  not  many  alaetaridaiH  at  Ihi^ 
day  actually  take  such  a  luppoaitiai)  ta  k  I 
statement  ot  the  actual  fact. 

If  we  imagine  the  energy  to  be  dai^dt 
some  kind  of  wave-motion,  we  get  rid  of  ttt  i 
difliculty.    We  may  euppoae  that  the  Mlaaii 
the  wire  next  the  liattery  have  irapitsdlst 
some  peculiar  kind  ot  vibratory  motian,  «Ul 
stitutee  the  electric  eurrmt,  and  which  iiki 
gress  ^ong  the  wire  ia  gradually  turned  iale»«» 
kind  of  vibratory  motion  which  eaoititiila  1^ 
Un  this  supposition.  One  half  ol  the  wirewilR* 
energy  from  one  pole  ot  tha  batb 
half  from  the  other  pole,  and  at  . 
wire  the  electric  vibrations  will  vanish,  hsliB|t* 
all  transformed  into  heat  rihrationa. 

yo  w  let  us  nompare  t  wo  batteriei,  on»eoBi<»|l 
a  single  cell  and  a  length  of  fine  wire,  andtlaii 
composed  of  ii  ^rnWur  dbU-   — — 
haviDg  its  poles  joined  by 


le  gauge  ot 


As  (he 


i,andttail 
i^aTtiie'^JlS^l 


1  to  be  negligible,  the  strengtli  dl| 
current  ia  the  same  in  both  drouits.  >oa,  UN 
ention  on  a  deflnite  length,  ay  \aA 
ooe  tominal  of  the  batten.  Olli 
short  length  of  wire  A  B  in  the  caw  of  the  WH 
[  one  call,  and  X  Y  in  the  case  ot  the  batkql 
cells.  Then,  in  any  giveutime,  theeoacgylna* 
ing  X  Y  is  II  timea  as  great  ai  the  energy  tnfai( 
AB.  AC  aoyt^ven  instant  ot  time,  theeostiyM 
tained  by  X  Y  ie  ii  times  aa  neat  aa  the  eoa^fW 
tained  by  AB.  But  the  phyaical  praprtia*! 
body  vary  with  the  amount  of  any  nartmhilM 

-' "    -mtains.    Hence,  AB  ahonld  • 

jme  one  or   other  of  ita  ptoij 

properties.    But  this  has  not  been  tound  teHl 

caee.  It,  therefore,  the  energy  of  the  electric  w^ 

travab  along  tha  wire,  it  acta  in  a  momuc  °ttj 

unlike  that  of  other  forms  ot  energy  witk  nl 

we  ore  acquainted.    I  do  not  dte  inatanmSi  ba^ 

they  must  be  f^tnii;.!-  [q  every  one.    'Saw  ■  * 

tuto  from  the  wire  conaidereil  ai  the  locali^  *M 

eiiergy  is  contained,  to  the  wire  couidifel  •*  ■ 

'  of  the  transformatioa  ot  eneivy.    Tha  iM 

lie  current  is  being  tranilormediDto  bat  ■■ 

.  B  and  X  Y,  and  in  both  al  tht  lamtntt.  K 

down  by  Proteaaor  Bankine  ai  a  genKU  ■ 

[he   trarutormation  of   all  tafogj  that  "P 

.    .  :t  ot  the  presence  in  a  substanM  of  a  TO^ 

of  actual  energy,  in  causing  a  traustoiuiatiM  ■ 

energy,  is  tha  sum  of  the  efteots  ot  all  it 

The  rato  at  which  transtonnation  ot'mi 

place  must  cousequently  increase  with  Ma 

ot  energy  present  in  a  eulu 

under  consideration,  X  Y  c      ... 

energy  as  A  B,  but  tha  tranatormatlon  goal  <* 

the  same  rate,  contrary   to  the  aboTa-qnelsd  k 

These  arguments  are  quite  independent  ot  tba  !■ 

ticolar  manner  in  which  we  euppoae  thaentag; 

[nitted  along  the  wire. 

otioQ  a  IttUe  more  elosaly.  WemaysM 
.  to  be  composed  of  two  aata  ot  partid* 
and  X,  the  former  set  having  that  particular  k 
of  vibrator;  motion  that  constitntee  heat,  aoi 
latter  set  having  the  vibratory  moTsmait  thata 
ititutes  the  elactric  current.  We  may  inppM 
tl  set  ol  particles  to  be  the  molecule*  constiE*) 
he  substance  of  the  wire,  and  the  N  set  to  «« 
»f  finer  partides  filling  up  tJie  intarsticea  bet* 
he  molecules  of  theM  nt.    On  this  niffea 


m.  ot'mergy  M 
with  tbe  qoad 
t.    In  thsuiM 
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n  the  wire  being  produced  by  a  truiBter 
leutum  from  tbe  N  ut  to  the  M  sat  of 
I.  The  averaga  momentuia  of  the  N  ut,  or 
dTeyiug  the  current,  will  be  proportioiuu  to 


turn  vill  be  greater  in  the  propoi  . 
..  But  by  the  hypotheeis  aupposed  they  loae 
turn  ai  the  same  rate,  a  concliudon  that  is 
^Ikbla  with  slemeatiiry  mechomoKl  prio 
For  tha  tranate      '  ..... 


irtoa 


=?,!!E"' 


<loUiile,  the  momeDtum  ^uiied 

■with  liair  relatire  Tdodty,  It  ii  very  dlfS- 
COncaiva  a  form  of  vibratory  motion  fraa 
(.a  mech&oical  objactii 
(.lion  at  a  litigla  set  of 
»jjj  incieage  the  '"^  " 


t  of  partielaa  fo 
fficulty. 


9  acron  the  intcrrenmg  space,  we  get  rid  ol 
we  objections  altogether.  There  is,  more' 
xother  Tety  obTions  adranlage  in  adoptinf 
>otbesi9,  and  that  ie  that  it  accounts  sunul- 
Iji  (or  two  «eU  of  facta,  viz  :— (1)  the 
leiia  in  the  wire  itself,  and  (2)  the  pt 
1.  the  magnetic  field  sutrounduig  Qu  ~ 
-    ='  —  (nppoje  the  en ' " 


blortb 


B  ceqnu 


the  aame  for  weak  or  itrong  currenta,  the  only 
aJtaratiaa  being  io  the  briluaacy ;  and  although 
Btrice  nsoaUy  flicker  a  good  deal,  stiil  no  g^enenl 
advance  up  the  tube  can  be  perceived,  and  it  u  easy 
to  airange  matters  bo  as  to  obtain  a  column  of 
sharp,  deal  striiD  almost  perfectly  motionleet. 

It  is  quite  true  that  there  is  a  real,  gradual  pro- 
TeBaioD  from  the  negative  to  positive  ends  ;  bnt 
his  effect  can  only  be  detected  by  Iha  nse  of  a 
revolving  mirTOr,  and  cannot  be  seen  directly. 

Further  on  in  thejetter  we  find  Crookea  credited 
with  the  discovery  of  the  rotation  of  the  vacuo  dis- 
charge round  a  magnet  pole,  an  effect  known  lor  at 
least  40  years,  and,  I  behere,  dae  to  De  La  Hive. 
What  Croolies  ducoveied  was  something  qnite 
different,  which  need  not  be  discussed  here. 

Tlie  reference  to  Crookes's  work  isaltogether  in- 
accurate and  misleading,  and  the  writer  has  evi- 
deotly  Devec  seen,  the  effects  hs  lefen  to.  We  can 
only  briefly  indicate  their  real  bearing  here,  as  the 
subject  is  too  extensive  tor  general  treatment. 

At  an  eihanstion  progresses,  we  flrat  gat  laminons 
affeota  vaiing  in  eolonr  with  the  gas  used  and  cer- 
tain other  conditions,  which  give  dLaracteristio  line 

At  a  conndanbly  better  exhaustion  the  light  be- 
comes taintsr,  the  stiiiB  disappear,  and  the  Bnes  of 
the  gas  are  only  faintly  seen.  Proceeding  with  ths 
exhaustion,  the  tube  again  b«oomM  brilliant ;  bat 
this  time  it  is  certain  portions  of  the  inner  siuface 

the  glsM  itself  which  are  giving  off  the  tight,  and 


gnelii 


ield  surroanding  astrai^t 

stent  with  the  supposition  tbat  the 
d  by  a  series  of  drcalar  waves  can- 
I  with  the  wire  and  oonverging  on  it.  It  the 
ilie  fleld  is  actually  caused  bj  such  a  set  of 
,  it  may  be  shoivn  that  its  intensity  should  be 
Aj  as  the  distance  from  the  wire,  and 
If  the  case. 

it  the  energ;  is  transmitted  across  the  space 
■1  the  battery  and  tha  wire,  it  traverses  every 
f  matterancl  a  vacunm  wiUi  eqoal  readiness. 
WB  rei^uire  to  hypostatise  an  immaterial 
m  as  the  agent  of  transmission. 

a.  J.  B. 


THB    AUBOBA    BOBBALia. 

16.]-Is  letter  31887,  p.  351,  we  have  a 
hat  ambitious  attempt  to  explain  the  pheuo- 
ot  the  aurora ;  but  as  it  is  clesrly  evident 
la  writer  lacks  a  persoaal  acquaintance  wiUi 
its  brought  forward,  it  may  perhaps  be  worth 
to  point  out  a  few  of  the  most  conspir 

in  his  argnment. 

writer  begins  by  defining  a  vacuum  tube  as 


Jr  purposes 


action  would  be  almost  nselesi  toi         , 
■arch,    and    as  it  is  quite  immaterial  what 

file  terminals  are  made  of  (so  far  as  the 
1  mentioned  in  the  present  letter  a—  — 
;),  this  definition  is  rather  insufficient. 

•trin  in  the  vacuo  dischai^e  are  then  dealt 
nsnch  a  way  as  to  show  tbe  writer  believes 

easentiBl  to  their  foimatiou  that  the  tuL. 
I  oontain  a  little  vapour  of  some  foreign 
noe,  tor  instance,  aloohol  or  turpentine,  and 
I  (apposition  he  proceeds  to  build  up  a  " 
sing  thair  production,  saying  that  ue  ^ 
Mary  to  give  resistance  to  the  current.    Now 

rautanoe  between  the  terminals  of  a  mode- 
led tuba  is  something  hke  200,000  ohms,  it  u 
ite  apparent  why  tay  further  reaistanoe  should 
aired  from  the  vapour. 

•a  the  only  source  of  isretaotion  was  the  old 
nical  air-pomp,  the  d^rea  of  eihaustioi 
.  to  show  strife  in  an  air  vacuum  waa  ali 


tlj,  but  also  show  them  at  a  rather  lower 
in  the  exhaustion,  and  so  by  introducing  such 

into  the  receiver,  the  results  were  much  mc 
f   obtained.    But   even   then,   the  pressc 

shows  the  stricQ  best  is  barely  reached  by 
diioned  pump.  For  instance,  such  a  pump 
lodoce  a  vacuum  equivalent  to  about  3  mill' 
1  of  mercury,  while  in  a  coat-gas  tube  tt 
taint  strife  were  noticed  near  -t-  pole  at 
m  of  SJmm.,  and  only  became  weU  sec_ 
^lontthetabe  when  the  pressure  waa  reduced 

:  when  we  use  mercntr  pampa,  we  are  no 
tGDiited  by  this  range  of  possible  exhaustion, 
Iw  ws  find  that  any  gas  will  break  up  into 

withont  difficulty,  with  slightly  varying 
utocistics  depending  upon  the  Rasused. 

ar«  also  told  that  the  width  of  the  darker 
I  between  stris  is  proportional  to  the  current 
th,  and  that  they  miy  be  seen  to  ascend  the 

bat,  as  a  matter  of  fact,  the  size  a 

I  strife,  the  distance  between  them, 

II  appeaiaaca  ol  the  tube,  depend 
n  aLnost  entirely,  and  aa  the  same  pressure 


RtTLIES  TO  QUEEffiS. 

■a*  In  (Mr  mttifn.  aerrnponimtt  m*  rmpitt- 
/W%  T§quttt»i  U  Mm(i*H,  in  *a»t  insMitM,  t3k*  tUU 
mttmmbrr  af  lh4  jittry  Mk*i, 

[726S8.]~mootrto  Ll«liter.-Both  "  M."  and 
F.  G.  Ll."  sasm  to  hare  mismidentood  this  query. 
It  is  quite  possible  to  obtain  a  spark  that  wul  not 
ignite  gas  if  the  terminals  are  brought  close  enough 
together.  What  I  mean  is,  that  I  can  obtain  a 
short  spark  it  I  decrease  the  distance  of  the  point* 
to  about  j'lin. ;  but  when  I  separate  the  pomfa  to 
the  proper  distance,  the  sparks  refuse  to  pass.  I 
—  well  aware  that  sparks  of  a  certain  length  must 
__  if  certain  strength.  "  F.  G.  Ll.''  ia  qmta  right 
that  tha  gas  unites  better  when  the  lighter  is  held 
about  2!n.  above  the  burner ;  the  reason  why  is 
obvions.  HiTHiWiT. 

[72686.1— Tew.— Hy  experience  is  like  that  of 
Jack  of  Alt  Trades.^'  Some  years  ago  I  had  to 
cut  a  yew.  The  bote  or  stem  was  about  lOtL  long 
and  Ift.  throiwh,  and  perfectly  sound  ;  yet  I  oould 
not  get  more  than  Is.  a  toot  offered  for  it,  and  I  at 
last  made  a  gate-post  of  it.  Bows  are  never  made 
of  ye*  at  present.  I  have  foond  the  (Mme  diS- 
oul^.    Fsrhaps  someone  can  explain  it.       C.  U. 


and  that 

Now  I 

tubes,  some  of  which  give  a 


brilhaccy, 

phosphorescence,  and  others  again  give  no  phosphoi 
etoence  at  all  whan  subminsd  to  the  discharge 
under  exactly  similar  conditions.  In  fact,  the 
nature  of  this  glow  depends  upon  the  oomposition 
ot  the  glass  itself,  and  upon  nothing  else  whatever. 

Further,  the  spectrum  ot  this  phos^ihorescence  is 
continuous,  without  any  very  conspianaus  lines. 
At  any  rate,  it  certainly  does  not  give  the  aurora 
line.  VTbether  this  line  has  ever  been  obtained 
from  the  vacuo  discharge  is  donbtfnt,  and  I  am 
Inclined  to  think  not.  Da  La  Rue  was 
to  detect  it,  although  it  certainly 
probable  that  it  may  eventiially  be  obtained 
m  this  way.  LeoiB^m  obtained  this  line  by  an 
artificial  method ;  but  than  he  created  an 
actual  aurora  by  covering  a  considerable  area 
of  ground  with  a  large  number  of  earth- connected 
pomta,  thus  f adlitatmg  a  bruah  discharge  between 
earth  and  sky. 

Before  welcanlinpe  to  establiah  a  complete  theory, 

we  mnst  know"  something  of   the  reason "■"■■ 

cause  electrical  discharges  to  appear   as  .. 

round  the  pole^i  &nd  as  thnnderstoms  in  lower 
latitDdes.    The  increase  in  gaseous  resista 
by  cold  may  also  bear  upon  the  aabject, 
yet  imperfectly  known. 

Our  contributor  comes  to  the  oanclnai 
aurora  is  not  entirely  electric_  in  its  natiu 
magnetic.  Of  ooursa,  this  is  correct: 
and  other  portions  of  his  article  it  is  apparent  that 
he  does  not  f  uUy  grasp  the  real  connection  between 
electricity  and  magnetism,  and  so  does  not  see  that 
all  alscteio  discharges,  of  whatevtt  nature,  are 
necessarily  magnetic  also. 

The  question  ot  the  actual  nature  of  the  aurora 
is,  in  fact,  a  very  complicated  firoblem.  Uanj 
faotoTB  remain  to  be  considered  which  eannot  even 
be  referred  to  here ;  but  we  have  periiapa  said 

enough  to  show  that  the  present  explanati 

hardly  be  said  to  settle  the  question. 


BOOKBINDINa— SBBATA. 

[31917.]— OHP.31.J,  letter  31861,  in  first  line,  fi 
"fairly  caat"  read  "fairly  cat."  In  paragraph 
between  Fig.  1  and  Fig.  2,  line  three,  tor  "cut 
away  at  the  other  lOin.  from  the  handle,"  read 
"  oat  away  at  the  other  to  form  the  handle."  In 
line  9,  for  "edges  "  read  "edge."  In  lines  10  and 
11,  for  "leveP'  read  "  beveT"  In  line  12.  omit 
altogether  "  lOIn."  In  paragraph  below  Fig.  3, 
line!,  tor"  glued  on  "  read  "glued  in." 

I  regret  having  omitted  in  my  letter  to  thank 
"Practical  Bookbinder"  tor hia t«cent articles.  I 
found  them  of  great  service.  J.  A.  O. 


Ons  of  the  striking  features  ot  the  agricultural 
retoms  for  18B0  is  the  increased  acreage  devoted  to 
orchards,  market  gardens,  and  the  culture  of  small 
tru  t.  It  seems  that  in  the  growth  ot  small  fruit 
aliinP,  that  is,  strawberries,  goosebeiriea,  currants, 
&c.,  there  are  4,300  mora  acres  employed  this  year 
than  last,  and  there  never  were  so  many  acres  ot 


juntry  si 


I    not   1 


cords  began  ti 


orchard  in  Oreat  Britain,  now  there  are  202,305. 


I    of 


[72790.J— Bleotrolyaln  of  WatM.— Would  Mr. 
W;  John  Urey  consent  (o  give  eiclnsiTslv  smeatiflo 
-    --* scientist  ol  his  high  Mhiere- 

^porelysoientiflequeationsF: — 
(1)  Howmanygaliousof  H  and  of  OareobtaineS 
by  the  eotrolyais  of  one  gallon  at  pore  liquid  water, 
ai  the  tempwature  ot  O'  C.  ?  (2)  What  is  the  t«m- 
pmaton  of  such  gases  f  (3)  The  elinited  gases  can 
le  received  either  separately  into  two  different 
'esMls,  or  Into  One  only.  In  the  last  case,  will  they 
aix  or  remain  separate,  and  will  O,  in  conaequmiaa 
if  Lta  much  greater  spedfio  gravity,  fall  at  ths 
«tlom  and  H  float  on  the  surtaoe?  (1)  It  they 
[lix,  what  will  be  the  physical  Uw  that  will  ovsr- 
•Dwerand  supersede  the  universal  law  of  gravi- 
ation  i  (6)  will  the  gas  mixture  preserve  the 
;aseoua  state,  or,  in  consequence  of  their  great 
.fflnity  for  one  another,  will  the  gases  recombine  into 
ratarf  If  they  don't,  what  is  the  aotioD  of  affinity^ 
(6)  The  recombination  ot  the  gases  can  eamlv  ba 
obtained  by  several  processes,  among  which  is 
ignition.  Tiie  latter  elicits  heat.  The  two  gases 
being  admitted  at  0*  C.  temperature,  wheretrom 
will  such  heat  come  ?  Which  will  be  its  physioal 
It  Where  placed  ?  Th»r  nature, 


4Umbers,  and  proportiona  ?  And  what  will  be  the 
degree  of  that  hsat?  (7).  Many  talented  chemists 
and  physicists  have  aeiiaiidj  studied  this  corions 
'IDesbon,  but  the  results  thsy  have  arrived  at  widely 
liffer.  Laplaoe  and  Lavoisier  tonod  23,262  oolories 
gram,  heat) ;  Clentent  Desormes,  23,291 ;  Despreti, 
3,840;  DulongetPetit,  31,601;  in  1S13,  Andrews 
found  33,612  ;  in  1813,  Favra  and  SUbarman  found 
34,462:in  1860,  PalouzeandFremytound  30,000;  in 
1872,  Thompson  found  33,974  :  in  1877,  Thon  found 
33,867:  SchuUor  and  Warter,  3*126;  In  1880, 
Barth^ot  31,300.  Of  course,  these  eleven  differing 
lers,  all  empirically  obtained,  cannot  all  M 
. .  . .  ct ;  but  they  can  all  be  inoorrect,  or  one  may 
be  right— in  this  case,  which  one?  How  can  it  » 
demonstrated  so  ?  If  there  Is  none  correct,  which  is 
the  right  number,  according  to  proper  equations  of 
the  physical  constitueut  Omenta  ?  (8)  Acoordlng 
with  the  apparatus  or  process  used,  tha  heat  Is 
obsonra  or  luminous,  and  its  tempaiatare  differ* 
'  I  oonsequence.  What  relation  is  there  between 
.-lemandthe  cause  thereof,  ths  proportions  of  heat 
sod  light  produoad,  and  the  phyaico- chemical  ete- 
mentsthus  combined?  (9)  Accordingto  textbooks 
the  volume  ot  Oinwat^  being  1,  that  ot  H  la  2, 
their  miitoro  3,  their  density  6,  in  the  gaseous 
state.  In  combining  Uie  volume  is  reduced  to  2, 
not  of  liquid  water,  but  of  water  vapour,  of  a  denm^ 
of  9.  What  becomes  ot  the  volume  which  seemingly 
disappears?  (10)  If  left  to  oool,  the  produced  water 
vapour  condenses  into  liquid  water ;  it*  volume 
deoeaaea,  according  to  textbooks,  to  abont  n^^th. 
But  science  has  no  abouts.  It  must  be,  it  oartainW 
is,  a  fixed,  invariable  number,  and  as  of  neoesri^  it 
iscobical,  it  cannot  be  ,^,  which  is  not  cubical. 
What  ia  Uie  exact  numbsr  easily  demonstrated  by 
the  eqoation*  ot  equivalents  of  chemical  and  phyaieal 
coDiHtuent  elements,  all  adeqoate  to  the  form, 
volume,  and  weight  ot  atoms,  the  numbac  at  atoms 
forming  a  molecma,  the  form,  volume,  and  weight 
ot  the  molecule,  the  action  on  it  ot  gravitation ;  the 
respective  quahties  and  properties  of  the  gasM, 
vapour,  and  liquid  water,  neat  and  light,  elicitad  in 
the  operation,  and  their  respective  physiw-ahemicai 
propm^ea  P 
Horchaine,  Somne,  France.         Ch.  ItlslCBii. 

[72871  ]— Saaalde  Planting.  —  It  is  not  only 
the  "  salt  in  the  air,"  it  is  the  wind  that  causes 
failure.  The  only  plan  in  many  localities  is  to 
plant  a  screen  of  hardy  sea  plants,  behind  which 
the  more  sensitive  ones  can  be  sheltered.     '^~-  "— 


better  than  tea  hackthom  [Hippo^jiae  Btuunaoit 
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and  common  elder.  If  not  too  oold  a  place, 
tamaiiBk ;  next  to  these,  willow,  poplar,  sycamore, 
blackthorn,  whitethorn,  elm,  maple,  ^c.  Inside 
tibeee  there  is  a  great  variety  of  trees  and  shrubB 
whidi  will  grow  well ;  but.  of  course,  more  can  be 
done  in  this  way  in  the  South  of  England  than 
oould  be  done  in  Yorkshire.  Most  of  the  following 
list  would  be  suitable :  Euonymus,  levergreen  oak, 
Bupleurum,  jniTet,  berberis,  laurustinus,  holly, 
bay.  Of  coniferous  trees,  Finns  pinaster,  r. 
lanoio,  P.  aostriaoa,  P.  inw'gnis ;  and  of  dimoing 
shmbe,  ivy,  Virginia  creeper,  iasmine,  Lycium 
barbanim,  periwinkle,  honeysuckle,  &c.  This  list 
might  easfly  be  added  to ;  but  in  many  places  you 
mml  got  tM  outer  screen  first.  Tbebitun. 

472886.]— DCanganese  NodtQes  in  Bed  Glay. 
do  not  know  abont  manganese  nodulee  parti- 
colarly,  but  many  nodules  are  found  in  clay4ron- 
stone  beds,  and  certainly  they  have  fre(^uently 
formed  roimd  some  orgamo  body.  They  origmated, 
probably,  in  the  natuxal  tendency  of  a  substance  in 
solution  to  precipitate  when  brought  into  contact 
with  an  object  which  probably  exercises  some 
influence  on  the  solution  or  '^*  slop  *' — ^possibly 
elaotrical  or  akin  to  what  is  called  electrical. 

S.  P. 

[72888.1— Alabaster  .--If  the  columns  are 
routfhed  down  in  the  ordinary  way  of  dealing 
with  marble,  they  may  be  first  rubbed  oyer  with 
punioe-fltone,  and  then  with  dried  shave  grass, 
which  will  put  a  *'  surfaoa  "  on  them.  The  polishing 
then  goes  on  with  sifted  slaked  lime  in  a  paste  with 
water,  and  fli»i«h»ng  with  French  ohalk  on  a  piece 
ai  soft  felt.  Putty.powder  can  be  used  for  polish- 
ing. NxTN.  Dos. 

[72981.]— Organette.— Querist  cannot  well  make 
Ml  organette  without  special  tools,  as  a  tube-board 
ii  required  similar  to  that  found  in  A.  organs ;  but 
haying  the  reeds  it  is  desired  to  use,  an  expert  car- 
penter or  joiner  can  readily  bore  the  tubes  and  cut 
ue  Rooves.  A  little  beUows  worked  by  a  crank, 
whiehidso  actuates  a  SroUer  totdrawthe  "musio" 
paper  through,  completes  the  fundamentals  of  the 
mnmment,  and  the  case  may  be  anything  desired. 
See  tiie  in^oes  of  back  yommee,  or  numbto  for 
April  II,  1879,  for  an  idea.  Obganon. 

[72936.1— BoUer  for  a  4ft.  Taoht.— It  is  ridicu- 
lona  to  ask  sadi  a  question.  Any  model  maker  can 
■npply  a  boiler  suitable  for  a  4ft.  yacht,  and  there 
are  Aundreds  of  Replies  which  answer  the  question 
in  baok  volumes.  The  boiler  should  be  of  copper 
with  riveted  seams,  but  how  that,  with  its  fumaoe 
and  engine,  is  to  be  carried  in  a  four-foot  boat  I 
don't  Imow,  for  401b.  is  a  high  pressure  for  so  smaU 
an  affair— so  small  that  there  is  no  room  for  an 
attendant  or  *  *  engineer.' '  Please  ask  another  riddle. 

B.  T.  E. 

[72940.]— Motor. — ^This  querist  is  quite  correct 
when  he  says  that  *'  a  great  want  would  Ibe  met  if 
somebody  would  construct  a  motor  of  4H.P.  at  a 
low  figure  and  fairly  efficient  '* :  but  doea  he  not  see 
that  if  such  a  thing  were  possible  it  would  already 
have  been  done,  not  by  one,  but  by  several  com- 
petitors fbr  public  patronage.  If  gas  is  cheap  in 
the  yicmity  of  querist's  wo»shop,  I  think  he  would 
find  a  gas-engine  least  eKpensive  and  most  satis- 
factory, all  thugs  eonsidered.  R. 

[72941.]— Zinoography.—"  D'Evlyn  "  does  not 
give  the  page  on  which  the  '*  paragraph  "  to  which 
he  refers  is  to  be  found,  and  I  do  not  see  why  any- 
one should  be  expected  to  hunt  it  up  and  replv  far 
hie  benefit.  The  method  of  making  process  Uocks 
hae  been  described  many  timet  in  Mck  volumes,  or 
if.'they  are  wanted,  ao  to  speak,  in  one  hand, 
«I)'£iy]yn"  can  find  thrai  m  a  little  work  on 
"Photo.-Engraving"  by  W.  T.  Wilkinson,  Ottley, 
Yorks.  See  also  indices  of  baok  volumes.  Process 
blocks  are  cheap  nowadays.  R. 

[72948.] — Dynamo  Designing.  —  Seein||[  that 
the  G^mme  is  a  development  of  the  Pacinotti, 
what  does  "  J."  mean  ?  The  rules,  with  examples, 
have  been  given  some  hundreds  of  times  recently — 
in  fact,  ad  nauseam  y  for  there  cannot  be  many  who 
want  to  design  dynamos  when  so  many  good 
patterns  are  avaOable.  T. 

J72946.]— Feeble  Hand. —  Should  not  this 
ferer  consult  a  surgeon?  I  do  not  understand 
how  anyone  (even  a  surgeon)  can  give  useful  advice 
without  examining  the  patient.  T.  M. 

[72960.]— Strata  under  Sahara. —Do  not 
nnderstand  what  querist  means  by  a  M.  S.  section 
of  the  strata  bored  through  by  the  French  in  the 
G^ieat  Desert.  Doubt  whether  anything  of  the  kind 
has  been  made.  Some  boring  were  made  to 
ascertain  the  possibility  of  fioodmg  the  Sahara  by 
cutting  a  sort  of  canal  to  tho  Mediterranean,  but 
nothing  has  been  done  towards  its  accomplishment 
except  what  has  been  recorded  in  back  volumes. 

Teipou. 

[72953.]— Boring  Taper  Holes.— Seeing  the 
question  about  boring  taper  holes,  I  send  the  follow- 
ing, which  I  found  in  an  American  paper.  It  will 
interest  many,  if  it  does  not  exactly  meet  the  wants 
oitheqoeriK.    It  was  specially  designed  for  boring 


Stmd  attaeh4d  to  damp 
hoUlna  Iht  bar  to  orasik 
or  opei-aUd  on  pioet. 


m^fS!^\:w 


taper  holes  for  wrist-pins  in  cranks.  The  mounting 
is  not  shown,  but  consists  of  the  ordinary  boring- 
bar  damps,  with  sleeves  adjustable  by  set-screws. 
It  consists  of  a  (steel)  bar,  with  an  enlargement 
near  the  middle  of  its  length.  This  enlargement  is 
set  at  an  angle  with  the  axis  of  the  bar.  On  this  is 
fitted  a  sleeve  (or  sevenil  deeves  of  different 
diametors),  feathered  to  slide  easily.  The  cutter  ia 
hdd  in  a  suitable  dot  by  a  set-screw,  as  shown. 
This  deeve  is  drawn  along  the  bar  by  a  cross-key, 
slidinff  in  a  dot  cut  through  the  enlarged  part  of 
bar,  ue  seat  in  sleeve  being  dotted,  as  shown,  to 
allow  for  dde  movement  of  key  in  deeve.  This 
key  is. drawn  by  a  right-hand  threaded  rod,  through 
which  it  passes,  the  rod  being  moved  by  the  gears 
shown  at  the  end  of  bar.  VSd  gears  C.  and  E  have 
(in  this  case)  each  31  teeth,  and  D  and  F  each  3C 
teeth,  and  the  lead  of  screw  is  12in.  to  lin. ;  this 
gives  a  feed  of  about  46  cuts  to  the  inch.  If  the  nut 
(or  gear  F)  were  prevented  from  revolving,  of  course 
the  feed  would  be  12  to  the  inch ;  but  as  the  train 

F'ves  about  three-quarters  of  a  revolution  to  gear 
id  one  revolution  of  bar,  the  resultant  is  a  forward 
movement  of  one  quarter  of  ^ia,,  or  48  to  the  inch. 
The  bush,  or  deeve,  in  clamp  need  in  front,  was 
made  larger  than  any  wrist  we  expected  to  have, 
and  when  the  hole  was  brought  nearly  to  size 
wanted  the  bar  was  dipped  out  and  pin  tried  in ; 
then  if,  for  instance,  the  pin  went  to  its  place  within 
•^flMk,y  the  bar  was  put  in  again,  but  moved  bndwise 
just  the  V\ri^«  <^  another  cut  taken  without 
moving  the  tool ;  and  it  was  an  absolute  certainty 
then  that  tiie  hole  was  the  right  size.  The  pins 
were  previoudy  fitted  to  holes  bored  with  the  same 
bsor  m  ten^dates  oovenient  for  handling  in  the 
lathe.  In  tins  way  they  oould  be  finished  before- 
hand, with  no  danger  of  having  a  misfit.  The  bar 
bored  so  perfect  a  hole  that  if  vie  pin  was  properly 
fitted  to  template,  no  grinding  whatever  was  neces- 
sary. Of  course,  the  boring  was  done  after  the 
crank  was  on  the  shaft,  and  the  bar  oould  easily  be 
put  in  perfect  line  with  shaft.  W.  C.  T. 

[72957.] — Eleotrio  Olocks. — ^If  this  query  refers 
to  dock  arrangements  which  have  Men  really 
patented,  it  would  be  advisable  to  give  more  details, 
whidb  can  be  obtained  easily  by  those  interested. 
Otherwise.  I  should  recommend  the  querist  to  read 
up  his  back  numbers,  in  which  he  will  find  many 
i^toas  for,  and  practical  methods  of,  working  elcctnc 
docks.  R. 

[73057.]— Ck>ndenslngEngine.— If  theinjection 
water  is  constantly  bein^  used  over  again,  falling 
from  a  height  to  which  it  is  pumped  up  by 
the  air-pump,  it  gradually  loses,  and  remains  all 
but  free  of  air.  It  should,  however,  fall  into  a 
reeeptade  somewhat  bdow  the  bed  of  the  air-pump, 
in  wnich  it  can  settle  down  to  a  state  of  rest.  Many 
of  these  kind  of  coolers  are  now  in  use  fitted  with  a 
kind  of  propeller  fan  for  driving  air  up  against  the 
falling  water,  which  latter,  in  falling  through  a 
verticuu  tube  or  casing  of  wood,  or  of  sheet  iron, 
fitted  with  a  series  of  stagings,  or  steps,  secures  its 
subdirision  and  cooling  by  tiie  upward  air  current. 
On  this  plan,  no  additional  water,  after  once  pro- 
viding, or  at  most  a  very  small  quantity,  is  required, 
as  the  condensed  steam  makes  up  for  loss  in  vapour 
escaping  with  the  air  at  the  open  top  of  the  cooler. 
Ilie  cooler  diould  be  about  22ft.  high,  and  may^  be 
of  square  or  circular  section.  The  power  required 
to  drive  the  fan  and  lift  the  water  is  about  3  per 
cent,  of  the  total  engine  power.  The  water  circulates 
in  this  way  every  15  minutes  through  the  air-puxnp, 
and  a  very  excellent  vacuum  (23in.)  is  obtained. 
Of  course,  the  hot  water  from  the  air-pump  is 
delivered  through  a  rose  in  the  form  of  spraj 
at  the  top  of  cooler.  The  air-propeller,  whidi  is 
fixed  low  down— say,  on  a  level  with  the  engine 
floor — to  the  nde  of  the  cooler,  may  be  driven  by  a 
secondary  shaft  from  any  suitable  part  of  the 
engiue,  or  by  a  small  donkey  engine.  C^ood  ven- 
tilation of  the  engine-room  is  also  secured  in  this 
way.  The  power  of  non -condensing  enghie,  when 
water  is  scarce,  might  be  easUy  increased  by 
adopting  condensation  with  a  cooler  on  this  simple 
plan.  MASiEirBERO. 

[73000.1  — aiow-Iiamp.—"Elektron"  is  not 
right  with  the  oonstants  of  his  glow-lamp.    He 


says  the  lamp  requires  0*5  amp.  40  volts, 
resistance  hot  of  30  ohms.  The  equatioi 
teaches  that  we  can  have  the  three  f  ollowin 


I. — Supposing  right  T 

and  R 

we  find  £»  30x0*5 

II.— Supposing  right  T 

E 

we  find  R  ■    ^^  «  SO  ohms. 
O-o 

III.— Supposing  right  E 

n 

wfindT-    « 


O'i)  amp. 
oO  ohms 
15  volts. 
0*5  amp. 
40yoUs 


40  volts 
30  ohms 

1*33  amp. 


**Elektron"  further  is  wrong  when  bet 
he  can  glow  his  lamp  with  a  battery  from 
E  Ji.F.  just  represents  the  voltage  of  th 
lamps,  becanse  the  difference  oz  tensxoo 
wheia  in  use,  is  much  less  then  at  rest,  aa 
the  lower  the  smaller  the  external  resia 
respect  to  the  internal  resistanoe.  Forifw 
a  battery  P  with  external  circuit  C,  we 


that  there  will  be  difference  of  E.M.F.  bel 
separate  points  a  and  b  of  the  circuit,  anc 
difference  will  be  proportionate  to  the  ree 
the  circuit  ar  b,  wnen  resistance  between 
nil — i.e.,  when  a  and  b  have  no  distance  thi 
be  zero.  Therefore  we  can  apply  the  lai 
in  the  separate  external  circuit  too — 

Intendty  in  bca^  ^'^'  ^tE:M.F.  betw^ 

res.  bae 

JA^p^rp^\he  external,  and  v.,py^e  int 
cuit,  this  equation  becomes :  l*  being  the  : 
E.  E.M.F.  battery,  e  difference  of  E.M.F. 
when   in   junction,  /*r  external,    and  r^ 

resistance.     T  »  —  ,  and  by  the  law  of 

r* 

have  T  a   — —     Eliminating  T  betwe 


Yt 


Apply  this  eq 


equations,  <;  ■■  E  x 

the  three  above  cases — 
I. — E  "27?,  r,  «  1*5  p^^  e  a  15,  >v  ■  30 
is  the  number  of  cells  used  1-3  s^x 

p  a  12  cells. 
II.— E  =  2;>,  /•,  =  1*5 />,  cr  «  40,  r<.  «  SO ; 

X  ^,  ^^  .     p  -  32  ceUs. 
SO  X  I'op  ^ 

III.-;-E  -  2fi,  n  m  1*5 ji?,  V  -  40,  *v  -  30: 

^        30 

iJOx  I'op' 

This  equation  gives  1,200  s  0,  and  showi 
with  these  cells  there  is  no  possibHity  of 
the  lamp.  We  shall  in  this  case  be  o' 
diminidi  the  resistance  of  battery  bj  u 
equal  series  in  paralld,  or  to  use  a  partidf 
series  something  like  '*  Elektron*s^'  aecoi 
ing.      Bj   using   two     paralld    series 

/•,•   =   "— o^  —  075/?,  and  the  equation 

comefl40  =  2/;x   .^^    ^^^,     p  -  40.   "E 
^       30  X  0-lop  * 

wants  80  cdls  in  two  parallel  series  also  in 

As  for  the  connecting  of  the  battery,  "  £ 

will  see  that  this  is  not  the  fault  except  i: 

case,  and,  further,  the  equations  will  teach 

p  must  become  larger  when  r,  diminishes. 

also  ^e    number  of   cells   must   grow 

number  of  lamps.  Dirr 

[73092.]— Wimshnrst  ICachine.- Pi 
rect  erratum,  p.  358,  in  my  reply  to  t 
number ;  last  hue  but  three,  '*  control  ** 
**  contact."  Gi] 

[73092.]— Wimshorst  Kaohins.- "  C 
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ENQLISH  HXOHANIO  AND  WOHU)  OF  8OIBNOB:    No.  1344. 


1  the  rotation  of  hii  plates  and  [n  the 
iddle  two  pUles  to  the  eoia  ot  one 
igJd  very  much  quertuia  the  poUcy 
ro  end  bonei  to  the  Bpindle :  doing 
Friction  of  the  centre  bou,  and  make* 

moTe  difficult.  I  like  to  have  ready 
;  the  bonee  endwiie  npon  the  ipindla, 
I  drop  of  oil  when  necoua^.  Then, 
'  camera  for  the  bmsheii,  I  prefer  to 
Lied  to  its  wood  seat,  and  capable  of 
mOTeil  foi  the  renewal  or  keeping  of 
order :  the;  may  b«  aa  fittedu  to  n- 
tdjustment  to  obtain  either  freedom 
trlength  of  spark.  The  bast  material 
I  is  the  fine  brnu  wire  used  by  the 
».  The  No.  22  gauge  is  a  very  good 
I  bought  in  Little  Bntain— and  is  the 
>e  obtained  for  one  shilling  pec  oz. ; 
nrth  will  latt  "Calcului"  for  years, 
say,  l.S  or  20  wires  to  make  a  brush. 
are  in  good  conditiOE,  and  all  of 
d  together  by   metal,    the  machine 

obtain  excitement  with  a  haU-tum 

J.  W. 
Tangent    Oalvaooiiietsr.  —  My 
'  been  so  busy,  we  have  been  oo: 
mtiuue,  for  a  time,  the  articles 
ictrical  Testing"  ;  hut  on  rssunung 
,'fl  hope  to  give  details  tor  the  Don- 
9,    tangent    galvanometer   such    as 
Mjuires.  F.  C.  Au£OT 

bbing  Horses. — An  Indian  method 
this  evit  is  to  slip  a  Uiin  cope,  about 
d  the  fetlai:k  of  one  ot  tbe  fore-legs, 
aiding  ^e  two  ends  in  one  hand.    By 

the  hcrEe  is  induced  to  make  a  stop 
o  forgets  his  obstinacy.  As  soou  as 
me  end  ut  the  rope  is  let  go  snd  the 
'vn.  The  various  animals  of  all  naas 
dian  Postal  Serrioe  fretguentiT  begin 
'  lying  down,  «4ieD  the  nmal  hitting, 
'hipping  ore  teiortad  to.  A  Canadian 

not  peculiar  la  that  country,  is.  I 
•n  about  a  dsssert-ipoanf  ol  of  ground 


iTsnosti 


mail  that  he  proceeds  without  more 

Dtice  thelS.P.G.A.  would  take  a 

lo  not  know.  G.  G. 


0  calculate  tha  dlmaoiion*  of 
1  for  a  20-knot  speed.  I  should 
ime  revolntioofl,  and  wheel  in  t-- 
a  length.  But  what  I  want  to  know 
resEure  has  to  be  leduoed  with  tl 
does  it  come  about  that  .>nib.  is  m 
B  model  as  the  ship  f    According  I 


lechaiucal  simi  lituds, 
.  a  4SUi  scale  at  601b.,  then,  to  pro- 
-esult  in  the  ship,  I  should  require 
presiure-'  "  '■"•'^    *-  "- 


f  2,5feb. 
,  n  modelidft.  loog  at  4alb.  tor  a 
length  to  obtain  the  same  result  as 
dd  requiie  aworking'premureof  2401b. 
biy  understand  'jou  V  I  take  this 
thanking"  J.  A."  for  his  endeavour 

PiDDLK-W 

3  Ur.  F.  C.  Allaop.— The  usual  re- 

Bell  rsceiyeris  from  70  to 

ih  a  microphone  and  induct' 
no  rule  as  regards  thi 
er.  as  they  dwer  so  for  each  InatrD- 
sistonce  of  the  Goe  varies  so  tor  eai ' 
lants.  P.  C.  Allmf. 

r'icloria  Street,  B.C. 
ontentB  of  Crllnders. — In  deter- 
[uantity  of  liquor  coutsined  in  t 
linder.  imagine  a  section  at  right. 
Dt  cylinder  ;  the  area  occupied  by  the 
represented  by  a  segment  of  a  circle. 
;ec  of  the  cylinder  and  the  versed 
of  liquor,  are  known,  the  area  ot 
an  be  found,  which,  mnltiplied  by 
tylinder,  gives  cubic  contents  of  space 
le  liquor.  To  calculate  the  area  ot 
B  a  long  process :  but  it  is  readily 
as  of  a  table  of  areas  ot  segments 
ller"  will  find  at  p.  120  of  Hurst' 
1  Surveyor's  Handbook  "  (publishoi 
a  other  similar  hooks  of  tables.  Fo_ 
(Under  IJft.  long,  2ft.  diameter,  with 
deep.  Find  quantity  ot  liquor  in 
ide  depth  of  liquor  ia  inches  by 
'"  '-  -   -i27.     Look 


■ii 


■31UaS9  -  181-236.  I 


34  y^ 

1  of  cylinder  in  inches,  134-29ij 
quantity  of  liquor  in  cubic  inches, 
I  by  2i7-27-l,  gives  galloos.  If  the 
jir  exceeds  half  the  diameter  ot 
r  the  above  procae  to  ^d  area  of 
ipied  by  liquor,  and  dodnct  this  from 


[73129.]— HmaU  WlndBiill.— The  aketdi  here 


is  what  appeared,  I  think,  in  somewhere  about 
Vol.  II.  or  m.  by  me.  That  is  some  yoana^ 
now,  and  I  do  not  think  you  will  get  that  now  :  it 
is  a  drum  windmill,  horizoutal.  I  have  not  givea 
sail  lor  working  it  round  to  the  wind  power.  I 
cannot  say :  that  will  depend  tipoo 
arranged,  and  position  for  wind ;  but  a  G 
should  do  all  yon  want. 

Jacz  of  All  Tkldis. 

[73161. ]— HoTiTplss .— Ths  follaving  is  takeo 
from  the  Ssiinlifie  Amsriean  :  "Dissolve  4oz.  ot 
white  sugar  in  one  gallon  of  skinuned  milk,  and 
plao*  in  bottles  of  the  quart  size;  add  2os.  of 
baker's  joast  to  each  bottle,  cork  and  tie  securely, 
set  in  a  warm  place  until  fermentation  is  well  under 
way.  then  Uy  down  ou  thair  sides  in  a  cool  place. 
In  three  days  fetmentation  will  hate  progrsMsd 
eaffieiaatly  to  permit  the  koumiss  to  be  in  good 
oonditioD." 

SheffieU.  W.  H.  H. 

173161.]  —  Hlgh-Bpead  Steamars.  —My  boat 

the  speed  for  3l)mia.  Katnm  tubolar  boiler,  single 
engine  U  bore.  !J  stroke,  700  revolutions  per 
minuts  ;  SDIb.  pressure  ot  steam,  3-bUde  propeller. 
If  you  will  advertise  your  address,  T  will  assist  you. 


Sut  I  do  not  think  I  wiil  plead  gniitf  to 
lething  oednii 
but  where  is  the  data 


•  dodnite  to  work 


[731G1.]  —  Hls'h-apeed 

iware  that  I  have  a  good  many  queer  things  to 

oswer  for ;  but  what  can  yon  eaueA  of  a  Jac£-of - 
who  has  always  had  to  feel  bis  way  f 

not  think  I  will  p'-  '  ' ""-'     '" 

laU  very  well  to  talk  of  so 
irom  in  these  small  aiticli  , 
to  come  tromV— only  by  experiment, 
ijin.  beam,  and,  we  will  ssy.  7in.  screw.  Sin.  pitch, 
would,  I  guess,  want  to  run  very  nearly  1,600  revs, 
per  minute  to  make  nine  miles  per  hour.  There  is 
a  limit  to  everything,  and  X  should  think,  to  be 
effective,  from  300  to  500  is  the  limit  of  speed  for 
propulsion  by  water.  Of  course,  I  do  not  know 
what  the  electric  launchee  do  in  that  way  ;  but  they 
will  soon  solve  the  problem  for  us.  Now,  I  know 
ot  no  rule  laid  down  to  get  at  this  ;  hut  was  It  my 
case,  I  should  Uy  it  down  thus : — Boat  5ft.  long, 
Sin.  beam,  trimmed  to  draw  between  Sin.  and  9in. 
ait;  screw,  7in.  dia.,  12ia.  pitch.  Now  take  the 
displacement— that  ia  to  be  got  by  weighing  the 
boat;  say  GOlb.  N'ow  allow  another  2Ulb.  for 
boiler,  engines,  water,  screw-shaCt,  ka,,  Ic.  SOIb. 
=  8gals,  =  277c.io.  par  gallon.  Now  treat  your 
screw  as  if  throwing  a  sohd  bore  ot  water,  area 
SS-lS-l.  Multiply  by  63,lG0in.  ■•  1  mile.  Divide 
by  277  =  8:3S-Sgals.  Sow  divide  that  by  the 
Suals.  The  dispLicement  ot  vessel  •>  10Q2'4. 
Multiply  this  by  the  length  ot  the  vessel,  and  you 
get  5J€2'0ft.  Now  say  the  screw  makes  160  revs. 
par  min.  Reduce  this  lotitt.  to  inches— 1,S00. 
Now,  area  3S'4S1,  moltiplied  by  1,800  >  69a71'2  ; 
this  bj  60  -  417427i  Divide  this  by  277; 
nuotient  IjOG9;5.    Divide  this  bv  Sgals.       '"""" 


[nltiply  this  by  length    =  91l8'0ft.     Divide  this 

by  6,462,  and  you  will  see  you.-  >•--"—■ "-•■ 

n  the  rate  of  a  mile  and  a  half 


!,  and  you  w 

iteof  amflr 

r  engines.     3S-4ti 


e  your  boat  has  travelled 


___  ..  .,800  -  09571-2;  divided 
by  277"-  2al-9;  mulUplisd  by  lOlb,  -2.619,  Now 
dlow  a  third  of  that  foe  friction,  and  2619  +  839 
-  336S,th8  power  required.  ,,l,H.P. about.  Nowwe 
willsay  theengioesareto  be  compound;  h.p.,  1^  dlai, 
area,   1'227:    l.p.,  li;   dia.  area,  2-761.    Now,  I 

ao«e  to  work  with  <>Olb.  per  square  inch,  cut  o9 
stroke.  Now  multiply  the  area  b.p.  1'227  by 
the  mean  pressure,  say,  -ISlb.,  and  by  oOft. ;  that  is, 
supposing  the  stroke  to  beSu.,  andfSO  rsTolations; 
thb  givoa  us  'J7<)0'7ft.lb.,  and  the  Lp.  ana  3-TCl  bj 


(he  mean  ot  30  and  151b.,  that  la  to  say,  22*6, 
and  that  gives  us.  whan  multiplied  by  60. 
3I06-lftJb.,and  27607  +  3106-1  =  6&6-8ft.lb..  and 
there  are  jour  engines.    I  shall  crj  a  spell  now,  and 


Ton  must  undentand  that  it  is  supposition, , 

example.  Jack  of  All  Thuibs. 

[731G8.]'-SiK>ke  -  nip    for    OtdIbs.- I   ban 


nip  w  per  si 
It  will  Bipl 


[73172.]  — Soldering  BTass.  — Here  is  the 
common  method  ot  doing  this  simple  job,  which  I 
learned  from  Indian  worEman,  and  have  often  per- 
formed it  myself.  Having  llttod  a  disc  of  stout 
sheet- brass  moderately  tight  into  tha  tabs  for  ths 
intended  botbim,  withdraw  it;  with  a  feather, 
dipped  In  a  thick  eolatiou  of  borax  (about  as  thick 
as  cream),  smear  tbe  edgca  of  the  tube  inside,  knd 
then  the  edges  of  the  disc ;  gently  but  firmly  re- 
turn  it  to  its  place  in  the  tube,  pressing  down  on  a 
board  to  give  on  even  bottom.  Cut  three  or  four 
little  bits  .of  silver  wider ;  dip  each  in  tha  borax 
paste,  and  shake  oS  when  you  cemove  them,  and 
very  carefully  insert  them  in  the  tube,  ao  that  each 
morsel  may  adtaare  lo  its  place  on  the  edge  ot  di- 
cumference.  Very  gently  set  the  tube  on  any  sup- 
port whore  it  cannot  be  shaken ;  put  soma  red 
eml>en  of  charcoal  in  a  metal  psn,  and  on  thasa  a 
handful  of  very  dry  charcoal.  With  a  common 
blowpipe  raise  this  into  a  clear  fire.  Fasten  • 
strong  wire  bolder  round  your  tabe,  and  then  lift 
it  very  steadily  to  the  fire,  letting  the  bottom  get 
sufficlantlj  hot,  and  do  more  than  is  neoeesary  to 
melt  the  borax  inside.  A  fizzing  noise  wUI  tell  you 
ot  that.  Now  remove  the  tube  and  smear  the 
bottom  port,  when  nearly  cool,  with  a  thin  paste  of 
clay,  and  also  the  lower  part  of  outside,  wmch  wUI 
protmt  the  metal.  Make  a  firm  hollow  in  the  fuel, 
hold  the  blonpipe  in  right  baud,  and  wire-support 

thelett;  blow  a  gooil  blast,  a-'   ' "■  — 


done  brazing  beforeVyou  will  know  whan  the  alloy 

,..  ..hiug  in 
length.     My  Indian  silver  solder  used_b 


nng  bole 


.t  properly  d 


e  con  scarcely  be 


seen,  utter  polishing  in  the  lathe,  even  where  the 


Tun  like  quickailTer  in  three  or  four  minutes.  For 
most  purposes  a,  bottom  con  be  strongly  and  sim|ilf 
fixed  in  any  cvlinder  by  the  soft  solder  of  ;hn- 
gmitha,  provided  the  disc  be  of  stout  metal,  which 
must  not  be  too  tight  a  fi'     " """  ' ' — 


otpowderedammonlac— half  apea  in  bulk.  Having 
a  thick  glove  on  your  right  bond,  apply  the  bottom 
end  ot  your  tuba  to  a  red  fire.    Ton  will  soon  small 


.  .  acrid  fumes  and  hear  a  hissing  noise.  Then 
give  a  shake  and  remove  your  tube  quite  upright  t« 
cool.  Lastly,  cleanse  the  work  b^  washing  tha 
interior  two  or  three  times  with  boUmg  water,  and 
polish  the  metal  in  your  Istha.  This  junction  will 
stand  everything  eicept  fire  heat,  and  may  suit 
your  purpose  better  than  the  first  described.  Ovw 
three  years  ago  I  put  a  bottom  with  soft  solder  into 
a  lin.  piece  of  bnua  tube  for  an  instantaneous 
shaving  pot,  heated  by  a  spirit-lamp.  This  appli- 
ance is  still  sound  as  ever,  the  water  preventing  tha 
solder  from  melting.  EoS. 


>1  the  Oowet 


tor  coil, 

[7318.3.]— Flagatatt.— It  you  want  a  30ft.  flag- 
pole, you  will  require  a  lower-mast,  say.  Htt.  above 
ground,  and  a  lOlt.  lop-mast,  and  two  caps,  aa 
shownmsketch,  upper  (1}  and  lower  (2}.  Filths 
lower  cap  on  the  top  of  the  lower-mast,  about  Ztt., 
or  a  little  more  il  you  like ;  then  Gi  the  upper  cap 
on  about  6iu.  The  after-aide  of  both  these  oapa 
must  go  on  Uie  lowBr-mast.  Screw  two  eye-bolls 
above  the  top  of  upper  cap,  for  a  Gin.  block  to  hang, 
and  the  end  of  your  Uf  t-rops— that  will  be  one  each 
side.  You  must  have  a  sheave-hole  ia  tba  top-mast 
near  the  square  heel,  and  a  fid-pole  and  hd,  if  you 
waut  to  fix  it  up  there.  The  sheave-hole  would 
be  cut  not  straight  up  and  down  the  mast,  but  with 
a  lead  into  ^e  lower  mast.  The  square  hole  in  tha 
hed  is  for  a  fid — a  square  piece  ot  iron  which  bean 
across  the  top  ot  lower  op  when  top-mast  Is  right 
np,  and  take*  the  weight  ol  It.    Thelitt-tope  thooU 
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ba  nude  f ut  to  the  eja-bolt  at  tke  top,  then  puaed 

Sh  the  npper  cap  throQgh  the  tower  cap 
ole,  back  □{>  tbroogh  ths  cap»  agAio, 
T  into  the  b 

be  down,  am 

lowered  or  laiied  at  p 

will  rvqnlro  a  its;  fro.  ... 

noU'lj  the  top  of  top-mast.    Howcrer,  yon  can  mit 


nndei  cap,  round  eheava  in  heel  ot  top-n: 
up  throDgh  block  under  cap,  get  top-m 
through  doestreeB  and  hoiit  till  he&d  ha . 
thnnigh  cap  ;  then  put  on  your  b-uck,  Fig 
&WBT  till  top-nuut  is  in  position,  wben  joui  - 
ihonld  be  just  abora  cro«atr«,  belay  your  : 
put  in  fid.  If  you  wiih  to  hout  &  Sag,  pu 
iQ  one  side  ot  tmch,  or  a  simpler  plan  ta  it 
braa  aye- bolt  in  and  reeve  your  halyude 
".  If  you  do  not  wiih  to  go  to  the  ti.. 
'  —  -  -Tiple  batten  haTing  a 
ra  the  heel  ot  lop-iu 


hole  «at  in  it  ti 


joundf  in  that  nqwct  from  a  glance  at  a  eatter- 
meat.  I  do  not  know  what  Ton  meaa  I7  lowering 
the  yard-um,  a«  a  yard-aim  Ii,  as  its  namsngni- 
fiei,  the  projecting  part  of  a  ysid  beyond  the 
bnca  ho<^.    If  "BboT  Donard"   should  requirfr 


use  a  ladder,  unless  y 
your  stays  or  shrouds.  1 
and  down  by  Uwm. 
New  Brompton.  G.  Ha;v 

[73186.]  ^Benzol  and  Benzollna.— I 
that,  in  my  haste,  I  read  this  question  inc  .1 
Hod  I  was  misled  by  the  epelling,  not<>]i: 
that  benzine  was  meant  for  benzeue.  Beii, 
benzole)  is  a  term  applied  to  the  volatile  ]<] 
of  ooal-tar  naphtha,  and  it  oontoios  benzeni) ... 
homologues,  carbon  diiuljdiide,  thiaphene,  A:iv 


Dec.  26, 

I  through  the  fine  wire,  or  high-iHutiui 

I  core  iolle,  uid  the  collar  A  tokei  tlit  i 
position,  consequently  the  nppei  cutui  1 
touchea  the  lower  one,  and  strika  Us  u 

'  since  there  is  veiy  much  leas  lenriwm  1 
thick  wire  coils  cc,  the  greater  part  of  Iti 
poaaea  through  those,  and  tb*  «n  iif 
gripping  and  slightly  niK°g  the  csika, 

'  retamed  in  this  positioa  until  it  iiK)Iii( 
that  the  reaistanoe  is  so  great  that  Um  k 
can  oome  into  action.  When  this  nccon 
uain  drops,  and  agaui  the  ciicuit  it  1 
tuoDgh  the  thick  or  main  coils,  and  •> « 
as  Uiere  is  any  oarban  to  feed  or  cntnot 
The  short  ends  do  reiy  well  for  a 
Leolanch^  cells.  You  oonld  charge  t 
c^led  accumulator  very  welt  if  yon  switc 
current  from  Sve  cells  of  your  laige  uc 
There  must  ba  something  wroag  ia 
neotiana  if  you  get  the  reveal  effect  yen 
and  no  charging  when  coupled  up  -f  ta  4 
S.B 
[73201.]— Sbcnat.— It  aaems  to  ms 
want  to  moke  a  permanent  maguet  with 
but  this,  of  course,  yon  caowit  do.  t 
bard  ateel  for  permanent  magnets.  ^ 
make  electro -magnets  from  joui  lotr 
plaODg  it  inside  your  ooil,  instead  of  joi 
u^n  core.  You  are  bound  to  get  a  stion; 
if  you  uee  two  batteries  instead  ot  one. 
□etise  ateel  well,  yon  require  an  ete^ 
which  is  capable  of  holdmg  at  Icait  bi 
pounds.  So. 

[73202.]— Indian  JuBSrleiT.-I  hop. 
of  C.  Holt,  on  the  aubjsct  of  Indian 
will  ba  more  aatiifactory  to  liiin  Iht 
yean'  search  tor  light  in  that  quarter 
to  me.  In  1875  I  wbb  lying  convalssix 
was  then  Andrez'a  Hotel,  at  Alexandria 
result  ot  same  talk  on  the  subject,  a  ji 
ot  an  ladianregiment  brooghtto  ttie  in 
troupe  of  Indian  jugglers,  booed  by  a  i 
Sanjatsjee,  of  whoee  leata  I  Iiave  since  1 
Anglo-Indians  speak.  The^  performed 
me — startling  tncks,  including  the  buke 
growing  mangrove,  and  two  or  thiw  si 
all  more  or  lesi  known  to  European  oonj 
two  that  struck  me  wore,  first,   the  rsis 


oap.  Baew  cheeka,  Fig.  I,  to  mast  3tt.  fromltop, 
one  on  either  side  ;  make  crantraea,  Fig.  2,  put  ttui 
over  lower-mut  head  and  fasten  '~ 


le  of  roond  hole,  and  amaU  block  or  ■heavt' 


;.  2,  put  i 


on  the  other  aide.  Prepare  yonr  top-mast  by 
making  sheave  at  heel  or  lower  end,  tliis  lower  end 
abonldbe  aquore  to  fit  croastree  :  6in.  above  sheave 
eat  aqnan  hole  dean  tlmnuih  to  receive  fld.  Fig.  4. 
To  get  top<nust  np,  mkks  rope  fast  to  eye-bolt 


f  the  Bru 
>i  thii  sivea  a  general  idea  ot  tlie  mi 
the  carbons  are  kept  at  a  working  di 


1  the  p 


trick.  The  former  ia  deecribed  in  sen 
works  on  Bpiritualiim  and  conjuring  go 
is  said  to  be  pecfonnable  by  anyona.  I 
it  acores  of  tunes,  but  always  without  s 
modus  is  this : — Sonjatsjee  crouched  01 
Indian  faohian,  on  a  Ut  of  planking 
square,  raised  about  an  inch  from  ths 
the  inlerpoalJoD  ot  atones.  The  fom 
squatted,  inserted  the  lorefinger  ot  the 
and,  all  five  fnhmli"g  a  full  breath  ; 
moment,  the  board  and  man  vrere  1 
smoothly  loiaed  to  the  level  ot  tb( 
shoulders,  and  retained  there  about  t 
There  appeared  to  be  no  room  for  qm 
the  facts  ot  this  trick.  The  neit  was 
talked  of,  but  rarely  seen,  rope  trick, 
troupe  suddenly  and  without  any  ap; 
liminary  display,  jerked  upwards  a  o 
which,  to  my  amazement,  remained  for 
three  or  four  seconds  perpendicular  in 
band ;  but  no  attempt  vas  mode  to  < 
afterwards  examined  the  rope.  It  v 
some  stiff  and  tough  grass,  unknown 
plaited  like  a  Mexican  hair  Uiiot.  It 
20tt.  long.  This  is  my  sole  penonal  e: 
Indifui  JoBglerf ;  but  I  have  spokei 
Anglo-In£aus,  who  dedaie  they  bavi 
the  trick  as  I  describe  it  and  int«uiBe< 
ctimbiog  up  the  rope.  I  am  bound  to  a. 
"--'■■'—■■ s(on  loft  upon  mj 


pivob._, _    .. 

carbon,  as  shown  in  the  Fig.  at  A-  This 
clutdisd  by  ttie  notch  in  the  arm  of  the  1 
B,  wtiiah  plavs  in  tlie  solenoids  a  and  dd.  The 
ooits  c  c  are  ot  thick  wire,  and  convey  the  current 
to  the  carbons  of  the  tamp.  The  ao\iB  dd  are  ot 
fine  wire,  and  are  wound  in  the  opposite  direction 
to  ttie  upper  coils.  When  the  carbon*  are  too  far 
apart  to  allow  the  arc  to  form,  the  current  passes 


of  my  intoimants'  powers  of  obser 
not  satisfactory.  Pareonollj,  I  am 
opinion  that  what  teatimony  we  hare 
aUeged  marrellouB  feats    is    greatly,  I 


accurate  obsraver  L _ 

liod's  creatures.  I  am  myaalt  a  bit  ot 
conjurer,  and  I  have  constantly  brougb 
attention  the  rarity  ot  the  observing  fa 
rarely  that  two  spectators  agree  in  dcac 
took  plaoe  by  wav  ot  prelitmnarr  to  m 
the  reeultont  tiicb  ia  described  by  diffe 
with  such  varia^  of  detail  and  fact  as ' 
astounding.  My  notebooks  ore  cm 
.tea  to  the  unreliability  of  bomi 


Mr.  Holt's  suggestion  that  the  witi 
alleged  phenomena  are  the  victims  1 
ballucinatlDU.  Here  is  on  Ulustratioi 
fancy,  helps  out  that  theory.  Six  or 
ago,  as  many  scientific  readers  at  Be 
recollect,  I  gave  a  series  ot  private  sdeu 
■f  hypno-'       ■' 


0.  26,  1830. 
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I  a  gestleman  who  had  been  present,  when  he 
iheia  me  by  inquiring  how  I  got  the  caterpillars 

the  boy  so  neatly.  I  explained  that  the 
I  were  bat   creatures   of   imagination.    He 

incredulonsly  as  he  protested,  ''Why, both 
ie  and  daughter  saw  tnem  distinctly !  **  And 
lies  persist  in  their  assertion  to  this  day.  Thist 
to  point  to  some  sort  of  explanation  of  the 

iniracles.  The  only  weak  point  about  it  ia 
iring  a  pretty  extensive  experience  of  hyp- 
.  I  have  never  known  a  subject  recollect,  on 
Eng  to  his  normal  condition,  anything  ihat 
Ired  in  the  hypnotic  state.  Personuly,  I 
my  inaccurate- observation  theory  the  sounder 

two.  D.  Blackbttbn. 

909.] — Q.B.B.   I«ooos.~Herewith  I   send  a 

Sof  a  Worsdell  compound  locomotive,  No. 
t  at  Stratford  Works,  IS8.5.  The  principal 
aons  are  as  follows :  —  Cylinders,  high- 
ire,  18in.  diameter,  24in.  stroke ;  low-pressure, 
diameter,  24in.  stroke ;  driving  ana  trailing 
I,  7ft.  diameter ;  bogie  wheels,  3ft.  lin.  dia- 
;  wheel  base :  centres  of  bogie  wheels  6ft.  3in. ; 
I  of  trailing  bone  wheel  to  centre  of  driving, 
{in. ;  centre  of  driving  to  trailing,  8ft.  9in. ; 


bicyde-lamp ;  and  such  an  accumulator,  once 
charged  from  a  battery  or  suitable  dynamo,  will 
give  15  ampere  hours,  which  is  much  more  than 
you  would  need  for  three  hours  with  a  2c.p.-lamp 
of  about  four  volts.  I  made  a  square  head  lamp. 
Tin.  long,  4^in.  wide,  and  34in.  deeo,  indusiye  of 
bullseye,  and  in  the  back  of  this  fitted  the  accumu- 
lator upright.  For  convenience  of  charging 
without  removing  from  lamp  box,  I  allowed  the  two 
tmninals  to  project  out  of  the  case  above,  and 
connected  the  lamp,  which  hung  just  touching  the 
flat  glass  of  bullseye,  by  means  of  two  helical 
wires.  I  charged  the  cells  from  four  large  chromic- 
acid  cells  connected  in  series.  I  have  also  run  the 
lamp  direct  with  one  of  my  16s.  dynamos,  the  pulley 
of  which  rubbed  against  the  driving-wheel  of 
bicycle.  This  gave  a  splendid  light  when  riding  at 
a  fair  rate ;  but  nothing  when  going  slowly. 

S.  BOTTONB. 

[73235.]  —  Oliarflrinff  Aooiunnlator  firom 
Siemens  Dynamo. — My  experience  is,  that  unless 
the  sUt  of  the  commutator  be  cut  very  wide,  so  as 
to  prevent  the  brushes  ever  lying  on  ooth  the  two 
sections  at  once,  the  Siemens  H  form  of  armature 
is  not  adapted  to  accumulator   charging,  as  the 


the   permissible  'number  of  amperes,  viz.,  1,  we 

9:et  6  watts  as  the  theoretic  output  of  the  machine. 
46  watts  are  equal  to  1  H.P.,  thwefore  if  there 
were  no  loss  in  conversion  of  energy,  your  motor 
would  give  j^r  of  a  H.P.  But  you  must  allow  quite 
50  per  cent,  loss  in  these  little  machines,  so  you 
could  not  reckon  on  more  than  ^h  of  a  H.P.,  or 
>V  o^  &  man  power.  If  connected  in  shunt  and 
driven  against  che  brushes,  it  might  light  a  small 
4-volt  lamp.  With  a  file  and  an  archimedean  drill, 
you  could  manage  to  fit  up  one  of  tiie  small  rough 
sets  of  castings.  I  have  done  so  entirely  without 
a  lathe.  S.  Bottonb. 

[73244.]~AftiBt's  Oil  ColoTirs.— Colours  ground 
very  fine  in  water  and  washed.  When  dry^  grmd  up 
with  a  muUer  and  stone  with  raw  Unseed- ou,  poppy 
or  walnut  oil,  and  put  them  up  in  the  me«sl 
collapsible  tubes,  or  in,  as  the  old  style  was,  bladders. 

Jack  of  All  Tbadss. 
[73245.]— Motor  for  Sewinsr  Maohine.— A 
sniall  mou)r,'with  laminated  armature.  Sin.  by  Ifin., 
wound  with  about  l^lb.  No.  18,  connected  as  a 
series  machine,  will,  if  supplied  with  about  six 
ampdree,  at  12  volts  pressure,  drive  your  sewinff- 
machine.    This  would  be  the  current  you  would 


wheel-base,  22ft.  7iin.  Boiler:  diameter. 
In.  (outside);  length,  lift.  5iin. ;  201  tubes, 
diameter ;  working  pressure,  1601b.  per  square 

firebox,  Oft.  long,  5ft.  6in.  high.  Heating 
»:   firebox,   lU'Osq.ft. ;    tubes,  l082-5sq.ft. ; 

l,200sq.ft. ;  weight,  44^  tons.    The  ea^e  is 

with  Joy's  valve  gear.  The  tender  carries 
gallons ;  weight,  empty,  16  tons  6cwt.  2qrs. ; 
S  tons  IScwt.  3qrs. ;  six  wheels,  4ft.  diameter ; 
)  nf  first  to  second.  6ft.  6in. ;  second  to  third, 
n. ;  total  length  of  frame,  I8ft.  3in. 

J.  VlOKEBT. 

E19.]— DrilUng  Watoh-Jewela.^The  jewel 
tenad  on  a  diamond  mill,  and  shellacea  to  a 
dkudk.  That  side  is  then  turned,  and  the 
•  of  the  stone  caught  and  drilled  half-way 
{fa  with  a  diamond-drill.  The  outti^  for 
ig  is  a  diamond  one,  and  both  drill  and  cutter 
pt  moist  with  water.  The  stone  is  tiiien  re- 
C  and  the  other  side  turned,  drilled,  and 
M.  The  cutters  and  drills  are  fra^ents  of 
nd,  fixed  into  brass  handles  by  bemg  forced 
lie  lathe  is  driven  at  a  very  high  speed.  The 
is  polished  with  brass  polishers  and  diamond 
■nd  finished  with  boxwood  and  diamond  dust 
1.  The  hole  may  be  made  larger,  if  need  be. 
Off  a  broach  formed  of  copper  wire,  with 
na  dast  beaten  into  it.  The  nole  is  polished 
la  ivory  broach,  used  with  h>ose  diamond  dust 
1.  I  have  heard  that  the  American  watc^ 
tea  have  introduced  several  improvements  into 
lethods  of  the  drilling  and  polishing  watch- 

i.  C.  A.  J0NS8. 

S33.]  —  Electro.  —  Should  read  up  the  first 
pies  of  magnetism.  A  permanent  msjg^et  is 
of  very  hard  steel  and  then  magnetised  by 
I  ol  a  dynamo,  &c.,  and  does  not  require  any 
Bg.  The  electro -magnet,  on  the  other  hand, 
la  of  very  soft  iron,  and  wound  with  silk  or 
i-ooyerea  oopper  wire,  and  is  only  a  magnet 
ff  as  a  corrent  is  sent  from  a  batterv'throuffh 
m  ooUs  or  covering.  As  to  the  dinerenoe  m 
jfih  between  the  two,  this  will  depend  on  the 
re  sizes,  &c.,  between  them,  as  one  can  be 
quite  as  strong  as  the  other. 
ishzre.  H.  S.  C. 

23l.]~Electric  Ligrht  for  Bicyole.— It  is 
possible  for  you  to  light  a  2c.p.  power  glow- 
lor  a  space  of  three  hours,  and  the  accumu- 
,  if  only  four  volts,  can  be  placed  inside  your 
at  IwDip.  I  have  for  some  time  now  used,  and 
ssfully  introduced,  the  electric  light  for 
ies  and  tricycles.  I  can  supply  customers  with 
nr  or  six-volt  accumulator  to  light  a  glow- 
for  five  hours  continuous.  The  weight  of 'the 
Iste  apparatus  does  not  exceed  3|lb. 

E.  A.  McLachlan. 
Brighton-road,  Stoke  Newington,  N. 

231.]— Slectric  Idgrht  for  Bicycle. -It  is 
ddw  possible  to  fit  a  small  accumulator,  mea- 
g  on.  by  4in.  by  6|in.,  in  a  specially-made 


accumulator 'seems  to  discharge  itself  across  the 
brushes  (when  the  slits  are  narrow)  as  fast  as  it 
receives  its  charge.  Supposing,  however,  your 
machine  to  be  shunt- wound,  and  to  have  the  dits 
large,  a  ffood  size  for  your  accumulator  odls 
would  be  aoout  6in.  by  4in.  by  lin.,  each  contain- 
ing three  plates.  The  mode  of  making  and  forming 
these  plates  is  ffiven  fully  in  my  *'  Electrical  Instru- 
ment Making."  Your  dynamo  could  charge  six 
such  cells  in  series.  S.  Bottonx.' 

[73236.]— BoUer.— Put  a  Uttte  milk  of  lime  into 
it,  perhaps  that  will  stop  it.  There  is  no  getting  at 
the  inside :  if  so,  cive  it  a  coat  of  Brunswick  and 
drop  black  very  win  with  plenty  of  tui^  and 
dispense  with  your  soda.  As  your  water  is  dean 
and  pure,  what  do  you  want  with  that?  And  you 
might  lime- wash  it  with  some  fresh  nuide  hot  lime- 
wash.  Jack  of  All  Tbadbs. 

[73237.]  —  Tremolo  Stop  for  Amerloan 
Orgran.— For  one  of  the  best  '*  tremolo"  arrange- 
ments for  American  organ,  querist  should  see  Nos. 
for  April  5,  1878,  and  June  7,  1878;  but  I  would 
advise  him  to  make  the  fan  tremolo  I  described  in 
No.  for  April  4,  1879 :  it  is  much  superior  in  effect 
to  the  tremolo  proper,  and  ia  eeneraUy  labeled  on 
the  knob  **  Vox  Humana."  If  numbers  cannot  be 
obtained  I  will  re- write  instructions  if,  say,  half  a 
dozen  readers  want  them.  O&qakoit. 

[73239.]— Electric  Lady.— In  front  of  the 
electric  leidy  is  to  be  placed  a  zinc  plate,  and  to  this 
one  terminal  of  the  secondary  wire  of  an  induction 
coil  is  to  be  connected.  The  other  terminal  is  con- 
nected with  the  electric  lady,  who  should  have  a 
tinfoil-covered  glove  on,  to  which  this  wire  is 
secretly  connected.  When  the  coil  and  battery  are 
working,  any  person  standing  on  the  zinc  plate,  and 
shaking  hands  with  the  electric  lady,  wiu  complete 
the  drcuit  and  receive  the  shock.  The  coil  and 
battery  should  be  kept  out  of  siffht  of  the  audience. 

O.  E.  KEWLA2n>-SlCITH. 

[73240.]— White  I^etters  on  aiaas.- Either 
pamt,  print,  or  gum  i>aper  letters  upon  the  glass, 
and  suDject  the  glass  to  a  sand  blast. 

Jack  or  All  Tbades. 

[73241.]— Dynamo  Heating. — Tour  dynamo 
would  probably  run  cooler  if  the  cores  were  of 
wrought  iron.  But  the  heating  probably  depends 
more  on  the  gauge  of  the  wire  on  the  armature 
than  anything  else.  Of  course,  the  armature  is 
laminated,  and  you  have  plenty  of  air-space  (no 
hub)  between  the  shaft  and  the  armiture  ? 

S.  BOTTONB. 

[73243.]— Small  Motor.- To  Mb.  Borrosrs.- 
A  motor  with  armature  l^in.  long  by  }in.  diam.  is 
a  small  affair.  Being  wound  with  No.  24,  it  could 
Qot  carry  safely,  without  getting  very  hot^  more 
than  1  ampere  of  current.  Three  chromic  acid  cells 
are  about  as  much  as  it  would  stand.  Now  these 
cells  would  give  2  volts  each,  hence  all  three  would 
give  6  volts.    Multiplying  this  number  of  volts  by 


ffet  from  six  cells  chromic-add  battery,  of^  say, 
naif -gallon  capacity.  For  the  reason  given  m  my 
reply  73235  (which  please  refer  to^,  you  would  not 
be  able  to  charge  yoUr  accumulators  from  this 
motor ;  the  more  so,  as  in  your  case  the  machine 
woidd  be  series-wound,  ana  would  be,  therefore, 
liable  to  reversal,  even  supposinsr  that  the  com- 
mutator-slits were  cut  wide  to  enablo  it  to  charge. 

S.  Bottonx. 

[73246.]— Electrical.— If  your  zincs  fiz  awayat 
a  great  rate,  it  points  to  one  of  three  things.  1.  The 
zincs  are  not  properly  amalgamated.  2.  The  add 
is  too  strong.  Perhaps  you.ti^e  I  to  10  by  measure : 
it  should  be  by  weight.  '3.  You  are  taking  too 
heavy  a  current  from  your  cells.  Bemember  that 
the  consumption  of  zinc  is  exactiy  proportional  to 
the  current  evolved.  You  can,-  to  a  great  extent, 
provent  creeping  by  placing  a  layer  of  olive  oil 
over  the  top  of  each  solution.  One-eixteenth  of  an 
inch  is  quite  sufficient.  S.  Bottonz. 

[73247.]— Winding*  Eleotro-Kagnet.— 1st. 
The  wider  the  core,  the  g^:eater  the  weight  the 
magnet  can  be  made  to  sustain ;  the  longer  the  core, 
the  farther  the  attractive  influence  wfll  extend. 
Since  the  outer  layers,  being  farther  from  the  iron, 
have  less  action  on  it,  the  closer  the  wire  can  be  kept 
to  the  rim,  the  better  will  be  the  result.  The  thick- 
ness of  the  wiro  makes  a  vast  difference,  the  right 
gauge  depending  partiy  upon  the  battery  power  and 
current  and  partiy  upon  tne  otiier  resistances  in  cir- 
cuit. 2nd.  Yes;  two  bars  connected  by  a  top  yoke 
(the  thicker  the  better)  will  form  a  horseshoe  mag- 
net—not so  good,  however,  as  when  made  out  of 
one  bar  bent,  since  there  is  always  a  littie  want  of 
magnetic  conductivity  at  the  junctions.  Bead  the 
admirable  extracts  (eight  of  which  have  already 
appeared  in  <<Ours'^)  of  Prof.  S.  P.  Thompson^B 
dantor  Lectures  on  the  Electro- magnet.  They  will 
teach  you  more  than  I  could,  if  I  were  to  write  for 
a  week.  3rd.  The  make-uid -break  arrangement 
is  simply  a  small  cam  pressing  against  a  flexible 
spring.  S.  BoTTOins. 

[73249.]  —  Voltmeter.  —  Your  failures  may 
depend  on  several  causes.  1.  The  amount  of  wire 
you  wind  on  the  bobbins  or  solenoid  is  too  great  u^ 
proportion  to  the  E.M.F.  you  are  trying  the  instru- 
ments with;  thus  the  form  last  described  will  hardly 
move  with  less  E.M.F.  than  10  volts.  2.  The  tongue 
does  not  enter  far  enough  into  the  solenoid.  ^  3.  The 
insulation  is  not  good.  4.  The  connections  ^  to 
terminals  are  wrong  or  imperfect.  5.  The  pivoting 
is  not  delicate  enough.  If  you  could  send  me  one 
of  your  instruments  I  could  tell  you  where  the 
defect  lies. 

Wallington,  Surrey.  S.  Bottonb. 

[73250.]— Dynamo  Dimensions.  —  To  Mb. 
Bottone  or  Mb.  All90P.— A,  |in. ;  B,  4in. ;  C, 
|in. ;  D,  4in. ;  E,  2in. ;  F.  2in. ;  G,  iin. ;  H,  Uin., 
and  should  slope  outwardly,  towards  the  field- 
magnet  cores  above  and  below,  or  else  a  lot  of  power 
will  be  lost  by  the  spreading  of  the  magnetic  lines 
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fields,  31Ib.  So,  i'i,  connected  in  shunt. 

S.  BOTTOSE. 

[73251.1— Eleotrlc  BaUway.— On  p.  46S  o£ 
Vol.  LI,  for  July  i5  of  the  ■'£.  M.,"  Mi.  Bcttone 
dearribea  an  electro-motor  foi  on  electric  rajlnny. 
ttockeuzaun^fl  r«veinnff  gear  would  ba  the  Aonest  to 
kd&pt ;  bat  you  vrilt  h&ve  ttim»  difficulty  wltli  the 

rr  on  a  very  Fniallloco.,  and  it  is  really  not  north 
trouble.  TvTD  or  three  chromic-acid  cells  will 
uroik  the  loco,  alone,  and  six  ought  to  run  the 
whole  train,  according  to  weight,  ties  recent  replies 
to  aiiiiiUr  queries.  F.  Asiew. 

[73254.]— Blaotrio  BoJlway.— To  Mb.  IIottose. 
— AS  you  do  not  ^ive  dimeoBiona  I  cannot  f^ive  a 
definite  answer,  li,  howorer,  the  locomotive  is  not 
to  be  lurger  tbiui  Tin.  long  hy  Sin-  wide,  a  little 
DiotoT  on  tiie  lines  dcBcribed  by  me  at  p.  4CS.  Vol. 
LI,  ol  Enrij,ian  Mecjianic  for  ,Tnly  2J,  189H,  wiU 
do  very  wall.  The  tender  could  bo  made  to  carry 
two  small  cells,  trhich  would  be  enough  to  drive  it. 
Tou  wilt  want  a  Iteclcenmun  revemr  to  change  the 
direction  of  motion.  IF  reqairadforiuiythinglBrger, 
vou  had  better  consult  my  book,  "  E[ectrO'mDtor : 
How  Hade  and  how  I'seJ."  If  yon  like  to  eive 
ne  dimensions,  weight  reqniiod  to  be  drawn,  &c., 
I  can  advise  you  mcrs  fully.  S.  BoTToyc. 

[73265.J— Electro -Magnet.— To  Me.  Bottoss. 


jon  are  able 
jiroxinute  u 


0  eihaniteil   by 


li  other  circumrtances 
e  Anything  more  than  a  very  op- 
.  The  magnet  should  be  drcalnr 
4in.  in  diameter,  and  3ft.  long, 
bent  into  horseshoe  form,  the  poles  being  brought 
pretty  dosa  together.  The  armature  mtut  also  be 
maiinvG.  The  electro -magnet  shoold  be  wound 
eqnallj  all  over,  except  at  the  bend,  with  about 
lOOlb,  No,  IG  d.c.c.  wire.  Ten  iiuart  chromic-arid 
or  bichromate  cells  would  give  lumdent  E.M.F. 
■nd  current  to  work  this  wul.  In  proximity,  this 
tnognet  would  sustain  over  two  tons,  and'heiug 
lonp,  would  pull  WOlb.  tbroagh  an  indi :  this  is,  I 
believe,  what  you  mean  by  "  overcoming  a  pressure 
eqiullo:i001b,,"isitnot?  Shallheglad  tohearof 
your  success,  S.  BottOSe. 

[73256,]— Coca  Wine.— This  is  a  French  pre- 
puation.  Its  strength  is  about  1  in  30,  end  the 
uose  a  wiiK^laseful.  Coca  wine  is,  roughly  epeah- 
ing,  about  ono-rixlh  of  the  streugth  of  the^offlcial 

linnlA  OT+rtict  (EltmCtam  COC™   T.,nii.V 

Erythroiyli  Fluidi 
the  liquid  eitmrt,  coca  leave 
percolafion  (which  difFore  frot 

intoiion)  with  proof  spirit,  ni,  uiu  uuuuiihuuu  oi 
the  proccaa,  the  strength  should  be  adjusted  eo  that 
los.  ^  1  of  leaves.  The  process  of  percolation  is  as 
follows :— The  leavee  are  plaied  in  a  vessel  very 
like  an  elongated  funnel,  closed  at  its  base  by  a 
porous  displiragni.  This  funnel  &ts  into  a  receiver, 
and  a  small  tube  pasaas  up  its  outer  side  and  entere 
it  near  the  top,  forming  a  means  of  cornmunicatiou 
between  tho  two.  Spirit  is  now  poured  on  the 
leaves,  and  the  percolator  closed.  As  the  peroolate 
filters  slowly  thioagh  into  the  reservoir,  the  dis- 
plaoed  oil  passes  up  the  tube,  and  so  mainlainii  ui 
equibbrium  in  both  vessels,     Tha  virtue  of  th< 

P3Jgt  ag  on  inert  salt,   sin 
cinchona  alkaloids  in  bark. 

J.  WasT,  L.D.a,,  E.C.3,E,,  F,P.S,a. 

[732.19.]— BynamoB. — If  tho  work  required  to 
be  done  is  perfectly  steady  and  oonstant,  always 
baving  a  certain  resistance  in  the  ezCema]  circuit, 
then  a  series  dynamo  should  be  used.  It,  on  the 
contrary,  the  resiitiuice  of  the  extern^  circuit  and 
amount  of  work  is  couatautly  varied,  than  a  shunt 
dynamo  is  the  best.  The  abovo  distinction  in  use 
for  series  aod  shunt  dynnmoB  will  bo  found  in 
Bromley  Huhnes'  "  Elaciric  Lighting." 

H,  E.  NewiAbd-SiDth. 

[732.1!J.]— Shnnt  and  Serlea  Dynamo.— To 
Mb.  Bottose.— Uwing  to  the  fact  that  the  whole 
of  the  corrcut  which  serves  to  eidte  the  field- 
magnets  has  to  traverse  the  outer  drcuit,  and  that 
the  magnetisation  of  the  Cold-rooguets  (and  con- 
Bequeutly  the  output  oE  the  dynamo)  depends  on 
..  .  _.  _.  .._-  -.     .i,puij[j„g  round  them,  it 

nd  machine  is  only  useful 


to  allow 


follows  that  a  series-v 
in  those  cases  in  wbii 

IS  fairly  constant,  and  is  never  too  high 

of  the  due  mnijnetisatioti  of  the  Belds. 
iiouiTH  Lue  earies  machine  is  adapted  to  arc  light,  to 
■welding,  to  incandescent  lighting  with  a  fixed 
number  of  tights.  In  the  shunt  machine,  on  the 
other  hand,  the  greater  the  resistance  placed  in  the 
outer  drcuit,  the  more  the  current  driven  round  the 
field-magnets.  Hence  the  shunt  machine  is  to  a 
great  extent  self-regulatiuB,  and  is,  therefore, 
adapted  to  incandescent  lighting,  where  the  num- 
ber of  lamps,  and  consei|uen11y  tne  resistance,  mav 
be  varying.  Owing  also  to  the  fact  that  any  back 
current  Iruvarees  the  coils  in  the  proper  direction  to 

I    the    field -magnets,   the   shunt-wound 


dynamo  is  the  best  machine  for  plaling  and  accu- 
raulalor  eharg;ing,  S,  BonoHK. 

[73262.1- Lathe  Oonea.-To  "F,  A,  M,"— 1 
much  prefer  the  round-gut  lianil,  and  think  ^in, 
band  suffidant.  If  you  want  my  notions  on  lathes 
in  general,  you  can  find  them  in  the  first  14  numbers 
of  IFuri:  If  you  want  to  study  the  whole  subject, 
begin  with  Vol.  X,  of  the  "  E.M.,"  and  go  through 
the  indices.  If  you  want  working  drawings.  look 
up  "J.  H.'b"  artides  on  the  "Amateur  Work- 
shop." No.  XXIT.,  on  pojte  54.5  of  Vol.  XLIII. 
begins  a  series  of  artides  with  dimoQeionol  draw- 
inf^s  of  a  iiu.  sliiTe  lathe.  Take  these  for  your 
guiije;  you  can  easily  enlarge  a  little.  Buyasetof 
castings,  make  full-Hize  drawings,  set  to  work,  and 
good  success  attend  you  I  F.  A.  M. 

[7326.1.] — Baoterla. — Tours  is  n  largo  order, 
espedally  as  theories  on  the  subject  are  not  fouuded 
on  fact,  but  only  guesses  as  to  what  is  the  prob- 
able action  of  uio  attenuated  culture.  Ono  may 
guess  that  the  attenuated  cultures  produce  a  condi- 
tion of  the  blood  unfivnurablo  or  disgusting  to  the 
original  badlli,  and  that  they  will  not — or  at  least 
do  not— invade  a  territory  wMch  has  bean  formerly 

Siloited  either  by  themselves  or  by  their  attenuateil 
ture.  You  second  query  is  baaed  apparently  on 
the  anonymons  redpe  m  the  French  paper  noticed 
in.this  week's  '■  E.M.,"  and  is  answered  with  "  No." 
Dr.  Koch  says  in  his  statement  that  hislymplt  (sup- 
posing for  a  moment  that  it  eontains  Ptomaines,  as 
the  Frenchman  thinks)  "doonnot  kill  the  tubercle 
bacilli,  Init  the  tuberculous  tisme." 

Plymouth.  B.Sc. 

[73254.]— Telephone* .-As  a  transmittei,   you 

luld  hardly  do  better  than  use  a  Hnghea  micro- 
,jone,  as  shown  in  my  artides.  You  oould  connect 
this  directly  up  to  a  Bell  receiver,  connected  with 
flexible  ooiil,  and  pass  round  to  the  audience.  I  do  i 
not  know  whether  liiis  would  suit  you ;  but  it  would 
he  the  easiest  arrangement  to  rig  up.  Ton  might 
use  an  Edison  loud-spooking  rccoivsr,  if  yon  could 
procure  one.  Lay  a  watch  on  the  stand  of  a  micro- 
phone ;  Uiis  will  give  the  beat  results.  Tou  ciuld 
have  half  a  dozen  receivers  connected  to  the  same 
microphone.  F.  C.    *  ' '  '"^ 

[73265.]— ThTBB-Wlro  Syatem.— The  system 
of  firing  for  electric  lights  known  as  Edison^s 
tliree  wire,  was  fully  explained  with  illustrations  in 
the  Xo.  for  Sept.  30,  lf;37  ([).  113),  and,  I  tUirdt, 
also  in  other  numbers.  Nins.  Don. 


illustrated  on  p.  57.  Vol.  XXVIU.  Sept.  27,  1S7S, 
'twosapatentedraetbod  by  Mr.  J.Hall,  and  was 
ccomplidied  by  means  o(  what  may  be  termed  a 
'wobtding"  cutter.  Tliat  it  did  cut  square  holes 
know.  S.  It. 

[73271.]— Irtmtom  IllninlnantB.-If  your  bags 
upply  a  blow-through  jot  for  three  honra,  they 
lught  to  last  longer  tor  a  chamber  jet.  The  etho- 
oiy  light  to  which  1  refer  is  a  jet  of  oxygen  blown 
through  Ibuming  ether  on  to  a  lime.  There  is  a 
new  dodge  out  now  (see  last  week's  "E.M."J 
I  used  to  find  that  two  cubie  feet  of  niygan  and 
four  of  cosl-gas  would  last  about  two  hours,  with 
cars— turning  down  the  light  when  not  required, 
&c. — using  a  chamlter  jet,  without  wire  packing, 
and  icwt.  on  coal  gas  ;  Icwt.  on  oxygen.  Su. 

[T32TS.1—  DrllllnE  PIna  Holea  throuKh 
O-laaa. — You  can  do  it  with  an  archimedean  drUl- 
stock  and  a  steel  drill  with  a  triangular  point.  Wet 
it  with  turps  and  camphor. 

JlCK  OF  AJ.L  TaAnm. 
aintlng'.' 

^._  „._ „    .  .    Take  St 

starch  Bolutioi 

the  finger  ;  let  it  bo  tree  from  lnii»is.  i'laoe  photo, 
on  glass,  and  squee^te  out  the  starch  by  rubbiug  back 
of  photo,  with  a  slip  of  wood,  taking  care  not  to 
crease  the  paper.  The  less  starch  left  the  better  : 
the  paper  should  be  in  contact  with  the  glass. 
When  quite  dry,  rub  away  paper  with  sandpaper 
until  picture  shows  through  luck.  Worm,  and  rub 
with  Dit  of  speimareti.  Spots  are  caused  by  too 
lunch  starch  being  left,  or  want  of  proper  contact 
between  picture  and  glass.  Sit, 

[732S1,]— LiquofyluK  00..-I  should  generate 
in  an  apparatus  tike  1  have  represented,  and  at 
great  pressure,  then  construct  a  small  pump  with  a 
j  ram,  and  pump  "  ""'"   " " ' 


J.  T^1J>E9, 


[73285,1- Oopperiag'  Carbon  Plate  B,—Im- 
metse  carbon  required  depth  in  a  saturated  solution 
of  copper  sulphate.  Provide  a  Daniell  or  Grove 
coll.  Load  a  wire  from  zinc  to  tha  carbon  platB, 
and  from  the  carbon  of  battery  to  a  copper  plate 
immened  in  the  copper- sulphate  solution,       Sx. 

[732B5.]— Copperlnff  Carbon  PlatoB,— Make 
a  saturated  solution  of  sulphate  of  copper.  To  this 
add  about  j\,  of  sulphuric  add.  Now  place  this  in 
a  wide,  flat-bottomed  jam  jar  about  llin,  diameter. 
In  the  jam  jar  place  a  porous  cell  (Jin.  high  2in. 
diameter,  nearly  full  of  diluta  sulphuric  acid,  1  part 
add  to  Vi  of  water.    In  this  porous  cell  place  a  rod 


of  amol^^amaled  zinc,  with  v 


,    ....   attached,  simili: 

what  u  nsed  in  the  Ledanoho  cells.  Now  attid 
your  carbon  pUts  lightly  by  means  of  flna  copfsc 

the  carbon,  ss  far  as  you  want  it  copwed,  into  tit 
sulphate  of  copper  solution ;  it  will  immedislily 
beotme  coated.  Leave  it  there  nnUl  you  get  ■ 
coating  at  least  jViin,  thick :  then  remove,  and  viA 
in  many  waters  until  it  has  no  o^ppery  tasttf,  Not 
dry  tjuickly  l)y  immersing  in  boiling-hot  water,  ssd 
rearing  up  to  dry.    You  vrili  find  y  "  — "~ 

oadly  to  this  eopperdeposit.  f 

[73286.]— Ebonite  Platna  for  1 . 

When  you  can  get  perfectly  flat  ebonite  plataa,  tkq 
act  as  ivell  as,  if  not  better  than,  glass,  while  ur: 
but  little  by  little  the  surface  becomei  oxidised,  lad 
tha  plates  become  moie  and  mors  condactin^.  lb 
a  certain  extent  this  con  be  remedied  by  vamidmif , 
Uowever,  ubonite  is  dearer  than  glass,  <md  ska- 
gether,  I  think,  glass  gives  tbe  better  raantii, 

[732S9.]— Strtoff  Shrinking,- Tho  c»™»isttt 
njne—iolh  swell ;  the  fibres  of  the  string  swefl  sad 
thicken,  and  therefore  the  length  is  decTMnd. 

SUL 
[7-32g.3.]-CoUaDBlbl6  Tnhoa  for  Falnt.-I 
have  never  seen  these  done  by  any  other  maia 
d  fiy-press.  Solder  ia  used  tor  ssat. 
,  and  .lead  for  some,  according  to  wb! 
they  are  wanted  for,  and  the  price,  I  expect,  bu 
something  to  do  with  it.  The  ends  are  neiri; 
dosed  over  by  laying  something  thin  and  stniEbt, 
knd  folding  over  true  to  start  with.  1  don't  w 
low  10U  can  do  aaveral  at  tmoe  milesa  jaa  bn  i 
lumber  of  rams.  Jach  of  au,  Tsurs. 

[73294.]— Hapioto  Machine.— Certainly,  it 
machine  con  be  made  with  the  armature  in  thM 
pieces,  and  it  will  be  just  as  effective.  For  gfaiBil 
— '— ~"-  So.  21  will  give  the  most  nwlul  imlk. 
only  useful  when  a  very  largB  cbitsdI  d 
m  is  requited,  as  in  plating,  magnetic  a- 
id  beating  wires,  &e,  S.  BonOJL 
[7329-5,]- Elootric  LlB'ht.-lf  your  tamp  ii» 
-  volt  one,  you  will  require  three  cdls  of  a  Bnnw 
attary  charged  with  chromic-acid  •olntim  or  mtv 


■0  months.    See  my  reply  to  "SovioB"   (T3W) 

"i  should  be  and 


Ifflttary  ^ 

odd :  but  it  will  requi 

-  reply  to  " 

The   cells 

ics  well  amalgamated.     Tcm  wiO 
I  after  using  Uie  battery:  SJcp.  is 
light,     I  intend  lighting   a  room  1_- 
squoro;  butlshall  not  use  Use  than  twol6cp.lsn 
Tbe  second  part  of  your  query  puizles  me.    lit 
say  your  m^fnet  is  Siu.  long,  oiid  you  want  toM  '' 
an  armature  3ft.  long  by   1ft.  diam.    Toa  bi^ 
surely  mean  inches,  and  not  feet.    If  jvn  say  wW 

;ou  mean,  and  whether  your  m;ignet  is  hnne-i* 
ype,  perhaps  I  can  help  jou.  9eB  also  bsd 
numbers,  F,  Asciv, 

[7329.5.]— Eleotrto  Uffht,— Tou  won't  li^t  If 
a  very  laj^  room  with  a  2icj>,  lamp.  All  brttaia 
ore  a  nuisance  for  lighling.  The  best  ii  the  dulBI 
odd  oell.  This  will  mn  tor  abont  three  hamdtl 
stretch,  when  it  must  be  recharged.  Tea  m 
light  a  4  volt  Sle.p.  lamp  from  two  pint  cA 
double  corbcos,  single  zincs  connected  in  seriCB.  i 
magneto  maiBhine,  with  armature  3in,  \tjlia.(fd 
3ft,  by  1ft.,  as  you  have  it)  will  light  a  4-id 
2le.p,'lamp  :  but  the  armature  will  soon  nmM 
The  proper  machine  for  aiperimenlal  elsclB- 
hghting  IB  a  email  dynamo,  which  is  bolhoheapaB 
nmke  and  acts  better  than  the  unidirection  msgiA 
machine.  This  latter,  which  takes  about  Ite 
No.  24  ailk-eovored  wire  on  tha  armature,  I  datnV 
in  my  book,  "Electrical  Instrument  Uaking,''s«l 
liecause   it   is   the  l>est   form,   but  because  it  'i 


of  making  a  cheap  and  effective  little  dynamo, 

S,  Borwra. 

[7329ii.]— Crooning  In  LeclanohB.- To  Ml 
A  T.T jnp  OK  Me.  Bottoke, — The  zincs  being  ojiaii 
with  sal-ammoniac  points  to  the  solutioa  of  Ml- 
ammoniac  being  too  strong,  or  else  that  th«  id 
stands  in  too  worm  or  dry  a  iiKce,  The  additimof 
a  few  drops  of  chloride  of  '  "'     --'-'" 

cartain  extent,  as  a  preven 

a  layer  of  oil  is  to  prevent  crcepine,  it  aoeto""* 
hann,  nor  yet  very  much  good.  The  probablecwj 
of  the  weaker  ringing  is  the  oicossiva  work  g» 
upon  the  battery,  whidi  goes  on  working  wbUta* 
maid  is  dressing.  S,  Borron- 

[7323e.]— To  Mr,  AUaop  or  Mr.  BottoM-- 
There  ia  no  doubt  that  tbe  bell  being  left  rinpn!  " 
long  exhausts  the  battery  quickly.  Houseniwl)<'| 
not,  OS  a  rule,  apt  to  be  very  quick  at  drMsing,  * 
so  probably  the  bell  has  a  merry  time  of  il  ■• 
morning.  Oil  should  never  bo  pat  in  ths  cA 
See  my  book  "  Practical  Electric  Bdl-Fittiai"  » 
information  on  tho  Leclonchi-  lattery, 

F.  C,  AlUB' 

Iti,  Queen  Vicloria-atreet,  E.C. 

[Ti207.]  —  Photo.  Expoanre,  — NolhiM  W 
experience  will  teach  you  correct  exposures,  u!* 
rely  upon  other  people  instead  of  younelt,  jot" 
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Jie  t,  decent  neeatiTe.  Yon  moit  not  open 
iphra^m  beyond  the  cOTSring  poirer  of  the 
'he  leoaon  It-ent  bj  apoiling  a  few  platen  is 
utloadiot  (ulTice.  Sit. 

t.]— Talephonas.  — The  hisaiug  nolu  ig 
T  due  to  Uie  bittaiT  being  too  powerful. 
neituticleof'Telepbonei:  their  ConBtnic- 
1  Fitting,"  Theie  1  have  trented  of  DOiiee  in 
inmtter.  Ae  regard*  Uie  receiTen  for  use 
Inctian  eoili,  theea  ihoiild  have  permuieat 
k  This  ii  not  abeolotelr  neceuar?,  but 
etter  remits  are  obtained.  A3  ngaiat  the 
BeU  receiver,  the  hon—hoe  magnet  it  a 
est  one,  with  toft  iron  polar  extensona 
the  oorea  of  the  bobbins.  Enlarging  the 
gm  and  bobbin  of  the  receiver  aoei  not 
I  the  rMutta  you  imagine,  I  iiiafer  a 
gm  l^in.  to  Iltn.  in  diam.  I  find  then  give 
lite  for  all  round  purposei.  With  refcmnce 
liaphragm  in  "  E^M."  No.  1S36, 1  piemime 
irtoFig. 49.  Tbi> ia quite oorrect, and ufor 
Miven ;  oeed  alaa  ae  a  teanamittec.  The 
ii  eul  out  during  ipaakiDK,  and  i»  naed  oolj 
ing.  Fig.  30  i>  ODS for  ''£.U."  talephonei 
equiie  the  batterj  in  circuit  while  apeaking. 
tone*  heta  are  carbon  to  Tqtorn  at  one  and. 
a  to  return  at  the  other,  ai  you  will  aee 
•oriptioa.  Od  over  the  diagraou  carsfallj, 
iDCr  Ton  will  lee  where  yon  are  wrong. 

F.  C.  AiiSOP. 


eonuMt  Uina  ta  whutevd  mi  lou 
(iderable  dettcotiaB  in  the  ihItbiiii 
»  come  to  the  poiatt  2  £■    I  hi 


, .  have  laads  leienl  ndl* 

^.w.w,  udhave  twohynienowconitiiuitedJuitBelhaTe 
ihmrn,  both  of  wbleh  >iroA  wdL— J.  V. 

[73301.] — BoUflra.— Hanns  sot  inte  a  hiIcfuii  dlBeoItr 
irith  B»  bailHn,  I  ihonld  ted  TttrrfntefDl  If  "T.  a, 
BrlrtoV' 01  sor  otlier  UbS  friend  wfll^p  ma  out  oIBm 
Follosing  dlfflimltr.  I  hare  one  tubnUr  Mllcr,  Mt.  Slii. 
liam.,  5f(.  6in.  hlirhiTaiininf  a  ■taanHonfiilB,  Sin.  ojUndir, 
"  -    BtrohF.  whiBh  do«*  not  make  Ream  eamiRli'   Bo 

inv  that  if  1  ^ot  amther  boHer  ud  planed  it  over 

Lbe  top  of  the  other  and  put  the  flue  nodetoeath  bb  the 
?nd  and  over  the  t^,  and  eoonect  both  boilen  bwether,  I 
ibonld  have  more  eteam  raom,  lod  atnh  all  the  *aate 


HfSWEEED  QUEEIES. 

■On  md  NOm  4/ fwriu  wUil  nmmlm  naa 
er  «M  iMib  an  tawrM  In  Ou  Hf^  aaJJ/  t 
W  an  rtptmia  /JUT  iMitt  fUmar^  Wi  I" 
n  <•«  took  n«r  IA(  Uri,  mJ  (nJ -""- 


[dcomotiif  Duabled  on  the  Bail  war.  t'9. 

Jennaa  and  Italian  LoeomotiTea,  IT  j. 

3ap  Lallif-bsl.  175. 

tC&and  EOfnnn  (IBIS,  WTS),  175. 

Pnblem,  I7A. 

Dlffractian  Ontlagi,  I'fi. 


jgBlOTBle.  p.  2W. 

Lmo.  Beai^.  p.  isi. 

Kd-ixj  Clock,  Z.^r. 

Walec-Motor:  to  "Whoroo,"  p,  !5= 

ndMun  Englid^  9B8. 

B^d  Qatecmination  of  B.O-.,  liS. 


QDEBIES. 

J— Khnmkorff    OoU— Can    the   eleetrlnlly 
d  br  the  Bhamkoiff  wil  be  made  to  produoe  sn 

?^.^I4.  ..  «!..  «^b.M.  T      A    1ifi1«  lFifn|.mA(jnn    an 


luot  fnm  the  bottom  h 


;  but  Inoir  find 


IllJ— Slide  VklT*,—!  have  inmrdiamaaattasi 
.  Eocentriu  an  lolid.  I  have  Uiem  aet  all  right  ee 
"   ■  "   .    Mr  tronble  i«lo  thi 


1  right. 
>-fb.,  I 


vnrd  nar,  tn 
atnike.  IB  1  iln 
rel-NiwOEDi 


r33l>.l— Oook-BoriajcKaohlna.— Oanaarnader 
1  ma  aketeh  of  a  maehiaa  for  bofng  the  bunia  of 
luwllb  the  Anted  nament   I  flad  that  ther  dog  with 


cut-off,  whioh  ii  a*  tolloan- 

WOlM 

eodu  wllb  the  fluted  namen f  iflnd'Oatth^dDlwi 

sntf  is  the  lathe,  and  having  been  told  thev  ar 

vertical,  it  aoma  one  waaldolTada^nilwooIdma 
I  think  It  would  be  alaa  nau^  lo  otheia.— Boaaa, 

[nsM-l-biflteanUkl  CUeiaiu.-:inil  x 
— •-^-  Oe  m — ■ ' "—  "~ — '■-■'-- 


aeeoiid,  gtving  the  inewaae  of  thenwa  and  a»  eiftle 

the  Hume  caae,  aimmins  the  Hna  ■< 


^  ^. 


I  ihnj  apptar  00  th«  bed  ur  ] 


FT  of  the  contaat-t^.ikeT  from  tSa  otlur 


that  I  un  ia  a  wane  pouUon  now  than  I  na  befoie  I 
•tarted.  The  flre  diam  well,  and  we  have  the  top  boiler 
covered  up  the  Bide  wltii  ooa  oouria  of  brioka,  whim  forma 
theflue.aaTpuwlIl  He  br  the  aketeh.    lUtbik  itiabe- 

bvt  which  the  t<^  boiler  ^vei  out.    Weald pladua  Ste 

othw  war  DMod  malten  and  be  eeonomiaal  wotUnB,  or 
would  itbe  beat  totakc  the  little  boiler  ont.  and  lue  the 
large  one  onlf !  Heaee  lav  alio  *hit  'preieuie  the  top 
boiler  will  itand.  It  ii  lit.  fr",  diam.,  7f^  Itin.  long, 
pUtcBfi-lS  tbiok  at  thinaertplaaa,  coiblbt.  wiQk" 
staT-bolta  right  throngh  tha  emU,— ^iroaaaga. 

ifSdiloaBghwana''  oFaomaothen  wlU  let  me^now 
how  these  pioioni  are  so  well  and  qideUj  pivoted  I  I  am 
dealguing  a  maahim;  for  the  work.— Pivot. 

[733a3.]-W«t^  DUU.-EOW  an  the  lataatSwiu 
aojoA  diala  made  to  look  jq  well,  with  what  appcr^  '^ 
be  gold  and  ^nr  leans  let  in  and  glazed  over  I— s. 

[7S)0t.]-DlKltortiim— Can   any  ol  TOur   n 
kindlr  deaeribe  a  simple  method  of  oons&nctioal-H 

[T830G.1— Heattnr  Small  Boom.— Tonld  It  be 
pnotiiaUf  to  h«t  a  null  nwin,  XM'i.  bf  S)ft.  by  ^ft. 
high,  br  gas,  for  drviug  conf edionerv,  a  temperaturo  of 
KUlolDF'at  most  bamg  nquliedt  Afew  hiata  as  to 
piooeeding  would  greatly  oblige. — F.  C- 

[TMOB-I— Acid 'V&tar  and  Boilers.— Will  anv  of 
vour  readan  uy  whether  acid  wat«r,  what  neutnltnea  by 
limf .  (an  or  oasaot  be  Deed  tolfeed  boileni— "E..H." 


-rt-holaiK-iei- 
sate,  with  SOlb. 


squan  inch  boilt-  , 

aot!-J.  C. 

[T3808.1-Thlimliir  OU-— T  have 
thick  daik  01-      ■■  ■    ' 


,^! 


which  fl _ 

can  use  ilou  lamhing  machinery  o<i^4UHtt«.  waai  sasIL 
Iiucanilvbatquuititrl  IhaTeaboutl^aL— W.W.U- 
[73a(».]-EleotriD  Bella.— I  hare  three  bells  In  a 
line  to  ring  fcom  One  push.  The  fltit  two  ring  wull,  but 
the  third  does  not.  I  harr  six  c«Uh  (nculy  newl  between 
the  posh  and  flnt  bell.  I  put  a  lulav  to  the  thiid  bpll, 
thialung  I  ahonld  get  nver  Ibe  ditBculty.  The  third  belt 
does  ring,  but  the  other  two  have  ilopptJ  alti>^i41icT. 
Can  any  of  "au»"  hflp  me  out  □(  my  difficult}- 1  The 
distuve  from  puib  tD  bstlery  la  t'lyds.,  to  flnt  bell  IS,  to 
second  lA,  to  thitd.  17.  Is  it  proper  to  put  a  relay  with 
ordinarr  bells  m  the  sama  circuit,  or  would  jt  huTu  been 
better  to  hnco  iitrfugtheued  mv  batlvij  instead  uf  puttini.- 
relay  I-J.  9.  B. 


[73.1U.]-PB|iit  0 
Bomethiog  bl;ick  10  ifti 

C-n  sny  iTifliT  kinitly 
that  wul  produce  Chiii 


[T33U.]-Bi*M  PluB.— vm  some  Unl  ttuSjt  tUl 
_e  the  ben  way  to  gut  a  dent  or  bulge  out  (nm  the 
middle  of  a  brass  pipe  about  UL  long,  aue  of  bole  lin., 
hlla  Ibenlpa  la  bent  UtUa  mon  than  half  lomid  t— 

[73SM.]-BoUar  Baulnas.— I  Intend  llttlDg  the 
ennk  slutt  of  my  lathe  (Un.   tiack-gear)    with   nllec 


ir  luger  ToUon 
natlBm.— An 

, itlcally  or  lotaL^ , „.  .. 

s  magnetio  tone  thiongh  them  1  Vbat  npcrimnts 
bavebennadelnthiidiintiDBl— T.  D. 

[TniB.] - BlMtlO-Olldlllff  BlMa-I  hnve  a 
pujBhed  eheet  of  biBflt  >ft*  aqoare,  and  on  It  are  three 
ciida  Cio.  diam.,  whidian  tabaelastro-gflt.    WhHt  coni- 

■ulutiDU  that  the  cj-sside  ol  gold  will  not  run  over  the 
other  pnrtl  Must  I  first  deposit  a  eoating  of  copper  on 
the  brass  before  gildingl- I^i. 

Battery  Zlnoa.-I  hnve  some- 
,i^  fur  tho  itood  workii^  of  these 

lui^  1    At  wme  tima  ohliin'  by  gii^ 
opiDiun  sf  to  wliy  tiiey  should  lie  no.— H.M.l.ti>\t). 
[T39M.  1  —Steam.  -  Bupp»ethi>rc  isilnlb.Dfeteimesninst 
thcthruule  valve,  will  tlwprewure  be  on  the. 'iiiriDe  nide, 
or  huvf  much*    Engine  will  wurlc  at  3&ltK,  Eiuiuing  ItO 

[733X1.1— FiniehliiB  Leather  Work.  —  Havins 

mimll  article  to  ever  ailh  ,iiuwr  nod  boukbm.lm'  ax\f. 
light  colour.  It  often  tuiuj  block  in  sputa  when  tinished. 


[TmiB.J-Bui 

cTis  that  ihe  cdgpit  of 
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CSDOKUyi 


luiUble 


tawmiDutHiaooldwst 

_^,__ nd  also  how  flould  th< 

■ftemrf"  improved!    Wlmt  polish  or  Timish 
for  light-colciiired  fancy  loatbPn  F    Can  they  be  uumu<;i>i^ 
and  how  I    ThetiUe  of  b  good  lextbook  on  ttig  lubJMt 
would  oblige.— Pi LT. 

[T39n.]-BuiJO'— I  ■>»  duironi  of  nukiTig  f.  renllr 
ftnt-Glan  banjo,  uidwoiild  be  gUd  ot  uiy  iiif<irmjitiiiii  u 

qiulitrot  the  tons  of  tliB  Initramont  d?peiidg.^Ja. 

[73S23.J-Blootrfo  BBll,-Wm  any  o(  our  kind 
imdera  tell  mo  hnw  to  maks  b  ationg  traobliog  bell  to 
ting  a  Ilin.  gong  I 
of  &«  Mir«^  and  lin  and  vewht  ol 

'What  lenBUi  ihonld  (piing  uid  hu 

-m ,.__■     -a  ,^i,t  n[ 


Bt  lawOi  ihonld . 


HBhtofwire 


AS8WZSS  TO  00BSSSP0HDEKT8. 

HIHT3  TO  OOBOSSFOHDBHTa. 

1.  iriHaoDoneildeoftlieiwpoionly.andputdmiftiua 

t  fUoMntloni  on  iHpaiaU  pisoee  at  papsr.    %  PnC  titlei 

to  qoalea,  lad  irtien  iui(w«rtE>s  qooua  pnt  ths  amnben 

u  well  u  tb*  UtlM  of  till  qnariea  to  <>rhMih  th*  npUai 

r^H.    a.  IIoduinlainadnlarlDMrtinslMan,qtiata^ 

t.  Littni  V  qwiiB  addiB  Ka  addnHca  o( 

. . «a  or  aomBioadeDta, «  Mn  (hdIb  ot  oumi 

utialMeMi  b»nnbu*d,arrvUei(iTtecnohiBfann»- 


aSo.S 


ntl    .J 


»  gnlatnllr  nradred.    I  ihoold  like  i 

diB  poniai  pot  -"   -    T— 1— 1.    —11 

J  before  Itl  leqnlr 

kqit  charged. — Electi 

[TSSHJ— Wlmahurat  Machine.— I  am  coi 
isg  a  VinuhiuM  machine.    I  want  to  know  If 

Inn  baOi  cao  be  aubatituted  foi  bran  balls,  and  ■ ^ 

u  ■tBdent  1    AIk  an  tinfoil  Kston   aa  good  aia  fann 
■aotm  t    I  have  haaid  tbat  ncmim  tnbe*  can  be  lit  by  r 
TnnMhurt  machine.    Cosld  I  llgtat  a  tjcp.  Ump  oit 
aw,  ifllh  IMn.  plitoil    Oui  I  oineiua  with  a  poiou.. 
tnbo  In  tha  LeduiM  agglonunta  Uock-torm,  u  long  ai 
I  kMp  nr  ifaia  tram  tooehlac  tha  block*!    Could  i — 
bodrtdlma  what  dnplatHlmiut  hare,  imdhOHin 
jBasadlnuTitoasMltiarT    And  how  inanj  jan  n 
I  hlTS  ■>  H  to  llEht  a  Sle.p.  lamp  [rem  one  to  two  b- 
■t  B^tht,  utd  ooold  I  charge  tba  ume  from  n  om-di 

■D,  how  ImU'  mut  I  run  aj  machme  to  light  it !  .... 
muBitollAiailiewill  not  do,  how  big  onght  the  magnM 
bel— Stonrna. 

rTSn&.]~TeniiiB  Court.— Will  lome  Hader  kindly 
tallmatke  method  at  makiog  red  dnden,  w'     '  '"    " 

•een  OMPd  for  tennia  conrta.    Would  gaa-wc .,  . 

thsnl— H.  C. 

lmi&]— Oamboard  PnzzleB.— 1  want  to  make 
■ome  pnutea  out  of  itout  cardboard.    The  edg«  of  th^ 

I  hare  Med  botli  ioiJBon  and  an  ordimuy  ppn-kiiife,  but 
ban  not  been  ynyiaajenrul.  I  nbuU  bi^:  glad  if  someone 
oant«lIme  with  what  kind  ot  tool  lean  beat eUsot si; 
prnpOK-a.  E.  B. 

[T»17,]-EuBheB  KaEnstio  Balance— Will  ur 
Und  electiiciLl  friend  rtter  me  lo  a  book  whEra  a  full 
deHriptioQ  of  tliia  inatrament  u  given,  with  full  iniUnc- 
HoDi  foe  and  modi!  nf  nsing  B&meT     There  ia  a  alight 


n  aAklag  for  ednDattonal  to 

wend  thrmgh  (fie  poat.    B. 
nta,  nndn  corai  to  the  Edit 


',*  AttotloB  1«  MpedaUr  Oiawn  to  Slat  Ho.  t.  Hie 
•paea  danited  to  letton,  qSBleii,  and  repllei  la  metat  tot 
Cbs  itoml  good;  and  It  ii  not  f  ail  to  ooaap)' It  wltb  anei- 
u_"_... ■-lioated  abotCk  which  incnlr of  iDdl- 

•elna,  Icadlo  npiiei  i^W  ata.     The  "  Sizpsanr  Bale 


.  H.  HiiUog.— S.  K.  Botlone.— F.E.1L8. 
(You  will  have  Ken 


ling  "eutraordlnarr"  lor* 

in  on  the  taattBt;' His  ni, 

mean.    The 


flypapen;  1 


r7B3»8.]-Trainmittod  HoBt.-I  li«vc  b  revolvtaR 

■hich  ii  wanted  at  a  continuoiu  trf^mperature  of  from 
100°  to  60Q^  Fahr.,  for  drying  purpoedc  Can  thia  be  gt-t 
1^  a  lyKiem  ot  through  going  ateam  pipce,  or  wtl  ot 


■1  obliged 
le  wit£  fa 

IT  midcb  boa  ooDed  wltb  No.  3t>  a< 
tna  to  end.  ^keco  aeon  to  be  about  IDD  toma,  or  aurc 
of  ^te,  the  box  btfnc  ginamad  to  keep  the  win  in  place. 
Onddloaa  tUa  for  making  a  Toltanetor,  ai  deavibed^' 
mm  <B  tbautidean  "Seotrioal  ' — ' '  "-■■' —  ' 

.'' !    That  71m  a^  Ifo 


and  whcB!*  eoqld  Ihey  be  ob&tncd  T    Anj  infc 
gmtty  abtig&— e.  S.  Stwi-LKO-Banu. 
[fS890.]-Oaa-BnKme  OIL- 


annni^l^i  itat).  I  know  mui 
aac  engine  oil,  and  perbaps  may  11 
of  oUgtoobrtatoaboTO  wiU  be  t± 
ad>ertlHd  firm's  oil.  it  thoroughly  n 

fWe  use  on  our  two  gas-enginee 
"Special  flia-Engine  Oil.''  and  find 
thing  else,  and  cheaper.-Eo,] 

[TS331.1-WoodeiiBa,tteTyBoi 


TyllDder  Btick  on  retitartllLg 


.—How  can  Imaki 
tments,  lln.  thick, 
■I)  und  »oid- • 


all.    2.  It  IS  sotrcelT  probable  that  the  Eueieaith- 
niiakeWMc»iiMdbyabolide.)~J,  A.  Ca.wtar.    (We 

■ay,  it  wsA  puhliaked  by  Longmans,  surely  that  Qru  can 
answer  your  Qucetion,  and  no  doubt  ajn  the  preaent 
edilorof  A'noiofsljr.  There  ia  much  intormation  about 
the  Tides  in  back  Tolumes,  and  the  recdired  theory  ia 
Btated  in  the  ordinary  teitfjooks.)— P.  K.  (Are  not  (he 
Qu«.Haiis  iiij.«ner«l  in  the  books?  Too  crowded  just 
now  for  such  qUFiies.  It  thervi  i*  any  diffimlty,  by  all 
means  send  a  query ;  but  let  the  qaention  be  deniute— 
thnt  i.i.  explain  the  defect  in  the 
the  teitbooka.)— 8.  Hii " 


uia.    (Impcaaible 
ms  maosr  wiuiOiit  nwing-machil.- 
ngitjeapcolaUyaayondo  not  wan  deecriba 
If  a  part  is  brokeo  off,  •>  yon  say, 
tt  be  replaced,  becaiue  it  wonld  m 


^rigbtdn  there  ia  a  scwing-roachinn  1 

anyone  explain  wil 

T    Aa  a  rule,  the  a 

und  on  oji  regular  aa  poaaible     How  < 
iroken   otf"!     There  mnat   have  In 


S,  "t.  , 


tepattmeot  B 
,  ^wl,Lrw 


■•J.  Fiiaoi,  KuolUde,  ^BVl, Lrae bpi, 
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NOTICES  TO  OOBEEaPONDBNW. 


i  Kaigbt.  W.  1. 
».  W.  ateave.ule.*. 


id  Whi(«  Kaight  (ray  H 
il  IBtiiB^ 


to   Back   aumbers,  send  for  the  catajwuee  ol  euoh 
publiahera  a*   Longrnans,  MacmilUns,  CroaV  '■*'^' 


inquirer.  In  mechanics  there  cannot  be  njty 
about  Ranliioe'B  works. |  —  Olo  Sdbsckidiib. 
really  do  not  know.  Why  not  aak  if  thereiaa  Ja] 
dcngn  for  a  screen  pnbliabed  already  00  paper, 
muS  wayl  Yon  So  not  mention  the  aiie,  Ijul  it 
woTild  be  an  well  to  da  oo  in  the  advertisement.  Sec 
"Hints"  above.)— WASiFoao.  laueryahould  be  put 
to  a  medical  man  byi  the  patient  anbinltting  himaelt 
for  Binminiition.  However,  addnas  il  to  the 
Medical  Editor  of  the  WrMi,  Tima  nn.l  B-^o,  for 
nymptome  euch  asdropsy  in  the  legi,  palpitation  of  the 
heart,  inactive  liver,  indigestion,  anfllaberotilosie'Df  the 
tliroat  requim  akillcd  Btt<!ntion.)-J.  T,  (Bee  buck 
numben,aiidanawer  last  week.    The  tat  ia  a  practical 

for  the  company's  purgeon,  and  ban  been  fully  explained 
iohacknumbi-n.l-EuiTO»,  [A  dulcimer  iamcrelya 
atnmg  frame  covered  with  a  iwundboard  of  Ihin  wood. 


W.  Middleton.  J.  Kistnic 
Ijimbert.  W.  L.  Martin,  '  ' 
and  dilBcnlt). 

hold,  aa  there  is  no  F  to  mate  with. 
J.  KiKraocx-- Thanks  tor  gwid 

Ou«  correepondmt  Mr.  (Jleave  bas  ipJit  woo  tbsM 

?l"dtd.    ■Dieoihar'priie  wionBTS  ««0.  H(aa»*«l 
R.  Q.  ThomMin.    Hon.  mentim!  Q.  U  FolljBgi_J 


Black:  K-K  S,  B-HKl  S;  Kf»-K»,  K  B  4:  Ps^I* 
QBS,a6,anJ  QT.    While  to  pUy  ia  two  ma-- 


French  FlninB.—It 

QardeDi  suthoritieB  thnt 

tha    production  of  tliQ««       ^ 

Bgme  so  conspicnoaalf  in  glam  jan  in  the  gnioers' 


a  saBertad  bj  the  Kew 
'eiy  little  ia  kjiown  about 
"French  plums  "which 


iseaaou.  From  areportmade  byMt 
Coli^estet-Womyn,  who  hai  deyotsd  a  special 
studj  to  Ibe  Buhject,  thoj  are  not  only  easentially 
a  French  product,  but  ue  peculiar  to  ona 
ratker  limited  district.  Other  iVench  provinoes 
Mad  us  pruusB,  aud  Mr.  ColcbDetor-WumysB 
bimBelf  baa  produced  thera  at  Weetbury' 
OD-Sevem,  though  he  does  not  bold  out  much 
hope  of    the    cultivation  in  this  ooimtiT  proving 

{roHtable.  Bat  the  true  French  plum— (argo,  jet - 
lack.  Bott,  and  juicy — comes  from  the  ahores  ol 
tha  Gbtdddo  and  ita  affluent  the  Lot,  and  ji  tiie 
fruit  of  tha  tree  known  aa  the  I'runiir  d'ente,  or 
grafted  plum.  The  centre  of  the  "  French  plum  " 
oiatrict  la  ClBimc.  a  quaint  little  old-faahioned  town 
built  on  a  sleep  hill-aido  overlooking  the  Lot, 
though  il  is  I.tO  milee  from  the  PyreneeB,  al 
iBon  S^tiMx  iDokiag  than  Prendb 


.     It  ia  an  mat 

Tument  not  worth 

tfon.'and 

s  supplied  in  the  form  of  platee  aa  eheaplv  b» 
n  maie  It  on  the  small  Kale,  and  can  be  fcid 

require  I    PerhBpi 

we  know 

we  Jioul 

HI'"""""'' 
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A    Station-Maater's  Bxperlenoa.-Mr.  J. 


"■■"^?;  "J^^'J^y^"^"  " 
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LATHE   APPLIANCES -Y. 

{Continued  from  page  3.) 
The  (yval  Chuck. 

TTTS  appliance  provides  the  means  of 
taming  true  ellipses  on  the  ordinary 
16,  and  though  usually  termed  an  **  oval 
Lck,  it  is  sometimes,  and  it  would  seem 
li  more  propriety,  called  an  elliptic  chuck. 
bster*s  imabridged  dictionary  gives  it  as 
1  bhuck,  and  so  the  term  is  sanctioned. 
h  many  respects  the  oval  chuck  resembles 

eooentric  chuck,  which  has  been  illus- 
ied  and  described  in  a  previous  ^aper  (see 
433  et8eq,Yoh  LI.)  The  principles  are, 
Fever,  quite  different,  and  so  are  the  uses  of 
86  chucks.  The  work  they  do  also  differs 
irely,  the  one  describing  ellipses,  the 
er  simply  circles  eccentric  with  the  normal 
tre. 

?he  principle  on  which  the  oval  chuck 
rks  is  peculiar,  inasmuch  as  it  depends  on 
ixed  guide  to  give  it  motion  at  right 
^les  to  the  ^xis  of  the  mandrel.  This 
tion  causes  any  point  on  the  face  of  the 
rk  attached  to  this  chuck  to  describe  an 
iptic  path  about  the  axis  of  the  mandrel. 
IB  fixed  guide  is  the  peculiar  feature  in  an 
ftl  chuck.  It  consists  of  a  circular  ring 
)vided  with  means  of  attaching  it  to  the 
indrel  head.  A  false  nose  is  fitted  to  a 
ding  part  of  the  chuck,  and  this  is  pro- 
led  with  two  jaws  or  rubbers,  called 
Oets,  that  bear  against  opposite  sides  of 
a  ring.  On  rotatms  the  lathe  mandrel, 
Hkihe  chuck  screwed  upon  it,  these  two 
lists  naturally  follow  the  circular  rin^, 
d  when  this  ring  has  its  centre  concentric 
th  the  axis  of  the  mandrel,  the  pallets 
ike  the  circuit  of  the  ring  without  lateral 
)tion,  and  then  the  false  nose  runs  con- 
atrio  with  the  mandrel.  With  these  con- 
bunis,  any  point  on  the  surface  of  work 
adied  to  the  false  nose  describes  a  circular 
Su  On  moving  the  ring,  so  that  it  is  ec- 
itric  to  the  mandrel's  axis,  and  on  rotating 
)  bhuck  the  pallets  must  make  the  circuit 
before ;  but  they  must  slide  laterally,  to 
ommodato  the  eccentric  rin^.  Ijiese 
colar  and  lateral  motions  combmed  cause 
Y  point  to  describe  an  elliptic  path.  The 
Ofuntof  occentricity  given  to  the  ring 
rems  the  difference  oetween  the  major 
Ithe  minor  axes  of  the  ellipse.  This 
Ksiption  ma^  make  the  action  of  the  oval 
ick  intelli^ble,  though  a  few  minutes* 
eful  examination  of  a  chuck  in  action 
old  certainly  be  more  likely  to  do  so. 
?he  accompanying  drawings,  which  are 
de  to  scale,  will  Siow  the  construction  of 
^h-dass  oval  chuck.  ^ 

rhe  paper  on  the  eccentric  chuck  which 
Mrs  on  pases  433-6  in  the  Exoltsii 
ICIIA37IO  of  July  18,  should  be  read  in 
uiection  with  this  present  paper  As 
!«tdy  mentioned,  there  are  certam  points 
lesemblance  between  these  eccentncand 
nl  chucks,  and  in  some  parts  their  con- 
roction  is  identical.  For  this  reason,  some 
the  parts  illustrated  and  described  amocgst 
6  full-size  details  on  the  above-named 
igee  are  not  asain  shown  here,  except  in 
•  complete  chuck.  For  example,  the 
inn-wheel  and  tangent  screw,  and  all  the 
rts  belonging  to  them,  and  shown  on  the 
nplete  chu(£,  are  precisely  the  same  in 
ny  particular  as  those  illustrated  in  detail 

p.  435.  Vol.  LI. 

The  iirat  group  of  drawings  show  the 
nplete  chuck,  front,  side,  back,  bottom- 
1,  section,  and  top-end  being  each  ^ven, 
1  from  these  the  general  construction  of 
oval  chock   must   be   dear   to  anyone 
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accustomed  to  similar  work,  and  who  under- 
stands drawings. 

The  front  view  shows  the  face  of  the  chuck. 
The  main  sliding-plate  is  the  foundation  to 
which  the  other  parts  are  fitted.  The  side 
view  is  the  front  turned  to  show  its  right- 
hand  edge,  and  the  back  view  is  the  right- 
hand  Bide  of  the  side  view.  The  pallets  are 
fixed  on  the  back  of  the  chuck,  being  screwed 
to  the  sliding  plate,  by  screws  which  pass 
through  the  steel  V-edged  strips.  These 
pallets  are  made  of  sceel,  and  are  shown  on 
the  side  and  back,  and  on  all  the  three  lower 
views  of  the  complete  chuck.  In  the  group 
of  details  eight  views  of  these  pallets  are 
given,  so  that  their  shape  may  oe  readily 
understood.  Further  pamculars  of  the  com- 
plete chuck  perhaps  will  be  superfluous,  so 
we  pass  on  to  the  other  drawings  which  show 
details  of  construction. 

The  illustrations  showing  the  foundation- 
plate  and  the  sliding-plate  of  the  oval  chuck 
are  grouped  on  one  sheet.  On  the  left,  the 
back,  side,  and  section  represent  the  founda- 
tion-plate which  screws  on  the  mandrel  nose, 
the  sectional  view  showing  the  female  screw 
which  fits  the  nose.  The  small  circle  P  on 
the  top  left-hand  comer  of  the  back  view 
represents  a  hole  made  to  receive  a  pin  for 
fixing  the  sliding-plate  whilst  this  latter  is 
having  its  boss  turned  true ;  these  same  holes 
are  useful  to  pin  the  oval  chuck  all  at  centre 
at  any  time.  On  page  435,  Vol.  LI.  a  sinular 
hole  is  shown,  al^  marked  P,  and  its 
purpose  more  fully  explained.  The  side 
view  shows  the  edge  of  the  foundation-plate 
grooved  to  receive  the  V~^$7^  ^^1  ^^J^^ 
which  are  screwed  to  the  sliding-plate.  The 
section  shows  all  dimensions  as  to  thickness 
and  length  of  this  foondation-plate.  It  is 
most  often  made  of  brass,  but  sometimes 
^^unmetal  is  used,  and  occasionally  cast- 
iron.  This  last  material,  though  it  is  the 
least  used  is  undoubtedly  the  best.  The 
facts  that  it  is  harder  to  work  and  not  so 
ornamental  in  appearance  as  are  the  aUoys 
of  copper,  combine  to  exdude  cast  iron  from 
general  use  in  high-class  lathe  appliances, 
much  to  their  detriment.  As  an  example 
maybe  dted  the  ''brass*'  pullejr  fitted  on 
some  ornamental  lathes,  and  which  is  not 
nearly  so  good  as  an  iron  one ;  in  fact,  for 
such  a  purpose  ' '  brass  *'  does  not  possess  one 
point  of  superiority  to  iron,  except  being 
easier  to  work  and  being  more  shiny.  Any- 
one who  has  ever  used  *' brass"  pulleys 
knows  that  they  have  many  disadvantages. 

On  the  right  the  section,  side,  and  front 
represent  the  sliding-plate.  The  front  shows, 
in  the  centre,  a  hole  for  the  stalk  of  the 
worm-wheel  te  pass  through;  the  larger 
dotted  circle  round  it  represente  the  enlar^- 
ment  te  receive  the  head  of  the  screw  which 
holds  on  the  worm  •  wheel.  The  section 
shows  this ;  but  it  may  be  seen  even  more 
clearly  in  the  sectional  view  of  the  complete 
chuck  forming  the  central  figure  in  the  lower 
part  of  the  first  group  of  illustrations. 

Again  referring  te  the  sliding-plate  front 
view,  the  large  cirde  represents  the  central 
boss  on  which  the  worm-whe^  is  fitted.  The 
six  uniform  cirdes  near  the  edges  of  the 
plate  represent  holes  through  which  the 
screws  pass  that  fix  the  V-edged  strips. 

The  four  smaller  cirdes,  with  dottea  drcles 
round  them,  near  the  comers  are  the  screwed 
holes  which  receive  the  screws  that  fix  the 
pallets.  The  large  circle,  in  the  lower  right- 
hand  part,  is  the  hole  in  which  the  tangent 
screw  frame  is  pivoted  by  the  boss  on  ite 
bottom.  This  frame  is  fully  illustrated  on 
p.  435,  Vol.  LI.  The  rectangle,  just  above 
it,  is  a  hole  to  receive  the  end  of  a  steel  spring, 
which  throws  the  tangent- screw  out  of  gear 
when  released  by  the  cam.  The  hole  for  the 
screw  on  which  this  cam  works  is  shown  by 
the  small  double  circle  in  the  lower  part  of 
this  illustration.  The  sliding-plate  is  made 
of  brass  usually,  and  this  material  is  suitable 
for  the  purpose. 

The  side  view  and  the  section  show  the 


thickness  of  the  sliding-plate,  and  of  the  boss 
on  which  the  worm-wheel  is  fitted ;  in  the 
former  the  two  small  circles  on  the  edge 
show  holes  threaded  for  screws  to  adjust  tiie 
V- edged  strips  into  proper  contact  with  the  V 
grooves  in  the  foundation-plato.  The  amount 
of  projection  of  the  boss  and  the  shape  of  the 
round  hole  through  the  centre  are  shown  by 
their  side  and  section  views. 

The  next  group  of  drawings  show  those 
parte  of  ihe  oval  chuck  which  are  peculiar  to 
it.  The  four  top  figures  show  the  ring  and 
ite  adjuncte,  by  wmch  it  is  fastened  to  the 
mandrel  headstock;  the  shape  can  be  seen 
from  these  figures,  though  it  may  be  noted 
that  the  contour  is  not  arbitrary.  The 
thumb-screws,  by  which  the  ring  is  adjusted 
laterally,  are  removed  from  the  back,  side 
section,  and  front  views  of  the  ring.  Below, 
in  the  middle,  two  views  of  one  of  these 
thumb -screws  are  given,  the  two  screws 
being  alike. 

The  shape  of  the  ring  and  ite  adjuncte 
having  been  shown,  a  few  words  on  the 
meUiod  of  fitting  will  be  sufiicient.  Taking 
the  casting,  usiudly  made  of  brass,  it  may 
be  first  burred  up,  and  the  bosses  which  are 
to  receive  the  thumb- screws  are  carefully 
centred,  so  that  tiie  hole  drilled  through  each 
wiU  lie  in  a  line  parallel  to  the  back  and 
front  surfaces.  Accuracy  in  centring  these 
bosses  will  save  lote  of  after- work.  The  ends 
of  the  bosses  are  to  be  filed  fairly  fiat,  and 
the  casting  is  then  laid  with  ite  flat  j)art  on 
parcel  steips  of  packing,  say  front  down- 
wards first,  and  with  a  surface  gauge  set 
approximately  to  the  height  of  the  centres  a 
Ime  is  scribed,  across  each  boss.  The  casting 
is  then  turned  over,  bringing  the  front  up- 
wards, and  the  surface  gauge  re- set  and 
another  line  scribed  across  each  boss.  These 
lines  will  be  parallel  to  those  first  made,  and 
if  both  bosses  have  the  lines  equidistant  apart, 
it  will  show  that  the  casting  is  straight  and 
of  even  thickness.  If  the  scribed  lines  are 
not  very  nearly  equidistent,  the  casting 
must  be  examined  to  ascertein  where  ite 
form  is  defective,  and  then  got  somewhat 
nearly  to  shape. 

The  bosses  may  now  be  centred,  each  one 
by  its  circumference,  and  the  way  to  test  the 
truth  after  lightly  indenting  each  end  is  to 
spin  the  casting  between  the  cone  pointe  on 
the  lathe.  If  necessary,  draw  the  original 
centres  till  both  bosses  run  fairly  true  ;  then 
punch  them  deeply,  and  drill  through  both 
with  a  small  dnU,  one  about  ^in.  diameter 
being  suiteble.  Take  a  piece  of  straight 
steel  rod  which  fite  the  hole,  and  pass  it 
through  to  prove  that  the  holes  are  straight 
through  each  boss,  and  opposite  each  other. 
Prolmbly  they  will  have  run  out  in  the 
drilling,  and  if  so,  they  will  require  correct- 
ing. Precautions  must  be  taken  to  insure 
the  holes  being  exactly  in  line  when  enlarged 
to  the  size  for  tepping.  Nothing  short  of 
absolute  straightness  will  be  near  enough 
for  tlus.  A  long  reamer  passing  through 
both  holes  may  be  used  for  final  correction; 
but  the  diameter  of  Uie  holes  must  be  suffi- 
ciently small  to  allow  the  reamer  to  make 
them  straight  before  it  has  enlarged  them 
beyond  the  tepping  size.  These  holes,  after 
enlarging  to  correct  size  for  tepping,  are  next 
carefully  countersunk  for  running  on  the 
cone  centres  and  the  two  bosses  are  turned 
to  predsely  equal  diameters,  with  the  ends  of 
the  casting  from  which  each  boss  projecte 
also  turned  flat. 

The  casting  is  now  to  be  chucked  on  a 
face-plate,  using  blocks  with  V  notches  to 
support  it  by  the  turned  bosses,  and  the  back 
and  front  are  turned  as  small  as  possible. 
The  front  can  be  set  so  that  the  rms  runs 
true,  and  the  whole  surfaced  at  one  chuck- 
ing— the  flat  part  outside  the  ring,  the  ring 
itself,  and  the  Jnner  part  being  all  turned 
true  and  smooth  before  the  caetiug  is 
shifted.  The  elongated  hole  in  the  middle 
of  the  ring,  through  which  the  mandrel  nose 
wiM  pass,  is  also  made.    As  there  are  eara 
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■vfaicb  carty  the  boBses  proieoting  from  the 
back,  it  oaoDot  be  turned  all  over ;  but  moat 

'  of  the  baok  Burtace  can  be  turned,  learmg 
four  amall  ^andrel- shaped  pieoea  to  be 
leTslled  by  fiTine.  Tbe  mner  aides  of  the 
eara  are  oIbo  filed  flat  at  the  same  time.  The 
edges  of  the  oaating  maj   be  wrought  by 

,  filing  or  hy  turning.  Th&t  part  of  the  edge 
-whicD.  is  marked  with  a  scale  of  divisiona 
should  be  first  made  to  size,  and  as  this 
dependa  on  the  he&dstock,  it  is  well  to  leave 
tha  edges  till  after  the  riaghaa  been  adjusted 
to  its  place  on  the  mandrel  headatock. 

The  thumb-screws  b^  which  the  ring  is 
shifted  to  and  from  a  position  concentric  with 
the  mandrel,  are  made  of  steel,  and  their 
diape  is  shown  by  the  two  views  low  down 
in  t^e  middle  of  the  drawing.  These  acrews 
should  be  ea^l;  manipulated  with  the  thumb 
and  finger,  and  the  bow  is  made  sufficiently 
large  for  ^lie  to  be  done.  The  length  of 
these  screws  is  governed  hj  the  amount  of 
eccentricity  that  can  be  given  to  the  ring, 

.  as    determined    by   the  lateral    movement 

.  allowed  by  the  oral  hole  in  the  centre  of  the 
ring.    The  thumb-screws  should  be  as  long 

:  as  requisite  to  allow  all  possible  travel  tu  the 

.  ring;  but  excessive  length  is  not  wanted. 
The  ends  of  these  screws  have  conical  points, 

.  and  these  points  take  their  bearings  in  small 
holes,  countersunk  conically,  one  m  the  back 
and  one  in  the  front  of  the  front  upright  of 
mandrel- headstock,  on  a  level  with  the 
mandrel's  axis.  The  ends  of  the  screws  ore 
hardened ;  but  only  the  ends  should  be  so 
treated.  The  threodsmust  be  cut  qui[«  true 
by  self-acting  motion,  for  if  the  thread  ia 
even  in  the  sbghtest  degree  drunken,  or  the 
screw  bent,  the  aotion  of  the  oval  chuck 
Aonnot  be  depended  upon. 

The  bosses  in  the  ottflting  have  to  be  tapped 
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to  receive  these  thumb- sere ws»  and  in  this 
operation  all  the  care  previously  taken  to 
insure  both  the  screws  travelling  in  one 
straight  line  may  be  annulled.  It  is  almost 
futile  to  try  to  tap  the  two  holes  so  that  the 
two  threads  will  be  in  a  line,  unless  a  tap  is 
used  that  is  long  enough  to  pass  through 
both  the  hcles  at  the  same  time.  Such  a 
tap  is  guided  properly,  and  cannot  fail  to 
give  a  straight  lead  to  the  screw.  In  most 
casea  thia  means  that  a  special  tap  muat  be 
roode  for  thia  purpose,  which,  perhaps,  would 
deter  some  peo^e  from  undertaking  the 
work,  especially  as  the  tap  required  would 
probably  be  some  8in.  or  lOin.  long,  and 
about  fin.  in  diameter.  The  making  of  such 
a  tap  is  a  matter  that  would  reqmre  con- 
siderable knowledge  and  skill. 

A  special  tap  that  answers  perfectly  can, 
however,  be  loade  quite  easily  by  the  follow- 
ing method  :^!First,  select  a  steel  rod  some 
Sin.  or  lOin.  long,  and  make  it  fit  the  boles 
in  the  bosses,  now  made  just  the  size  for 
tapping,  whi^  will  probably  be  about  Ain. 
wide.  Making  the  rod  fit  may  be  interpreted 
to  suit  the  reader.  The  rod  may  be  turned 
parallel  and  to  siee ;  but  if  one  is  selected 
that  ia  stnight  and  round,  and  not  too  small, 
a  little  filing  will  make  as  good  a  fit  as  the 
circumstances  require.  It  is  only  necessary 
that  the  rod  should  pass  through  the  two 
holes,  and  not  shake.  Next  cut  a  mortise 
hole  through  the  rod,  commencing  at  about 
lin.  from  one  end  and  making  width  of  the 
hole  about  one-third  the  diameter  of  the  rod. 
Now  prepare  a  piece  of  cast  steel,  on  which 
to  ma^e  a  thread,  like  that  on  the  thumb- 
screws, just  over  an  inch  long,  and  cut  the 
thread  upon  it.  See  that  this  thread  is  a 
little  less  than  full  size,  andtaper  it  aswould 
be  done  for  a  tap.    File  away  about  one- 
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third  of  the  diameter  from  c 
side,  and  so  produce  a  piece  that  will  hi 
size  to  Siiit  the  hole  mortised  throu^  i 
rod.  Ht  this  pieoe  to  the  hole,  so  tint: 
may  be  fixed,  with  a  small  wedge  it  a 
end,  leaving  the  screwed  podion,  whiiti 
now  less  than  ^in.  wide,  projecting  tnmfl 
mortieed-hole  on  the  opposite  sides  of  Ck  n 
Harden  and  temper  this  piece,  whieh,  •*! 
wedged  in  the  rod,  will  cut  famously.  iA 
this  special  tap  has  been  passed  tlm«| 
both  hoBsea,  it  ia  easy  to  follow  widi  ■ 
ordinary  working  tap,  and  so  legulilefl 
size  of  each  threaded  hole,  without  fetH 
making  it  crooked  relatively  to  ths  oill 
one.  Bearing  this  in  mind,  no  sfM 
trouble  need  do  taken  in  sizing  the  sm 
screwed  piece,  provided  it  is  not  tooUfl 
and  even  the  exact  thread-form  is  ■ 
essential  to  its  effective  working.  l.'>^ 
these  conditions  the  making  of  this  ep<A 
top  is  neither  a  long  job  nor  a  diifii^u't  ^ 
The  want  of  a  long  tap  to  lead  gtnig 
through  the  two  holes  will,  however,  n* 
in  a  dafectiTe  oval  chuck. 

At  this  stage  the  ring  is  ready  far  (M 
on  the  headstock,  the  thumb-screwa  boif 
their  places.  The  ring  requires  to  be  U 
against  the  face  of  the  headstock,  thftK 
itself  being  set  true  with  the  mandrel's  M 
This  is  best  done  by  placing  a  wood-cbo 
on  the  mandrel  and  turning  the  backpo 
that  is  the  surface  gainst  the  shouidtf 
the  mandrel,  so  as  to  St  the  ring  and  bw 
firmly  against  the  headstock.  Tbe  (0 
being  set  true  with  the  mandrel's  sxii,t 
thumb-screws  are  adjusted  horizontsl^,' 
that  the  lateral  motion  of  the  ring  will  I* 
a  line  level  with  the  mandrel's  axis.  ■ 
leveling  of  these  screws  is  done  by  ■• 
soring  with  a  surfaoe- gauge  Innn  the  bf 
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>ed.  It  is  better  to  mti 
lie  ting  rather  th&n  the 
in  levelling.  When  the  Borewe 
ntal  (ud  tlie  ring  accur&t«lj 
leae  thtunb-Bcreva  are    carefully 


screwed  ia  to  touch  the  headatock,  and  each 
one  ia  brought  to  a  firm  beorioE,  the  posi- 
tion of  the  ring  not  beioK  shifted  during  this 
Bcrawing  up.  The  poinle  of  the  screws  will 
mark  the  opote  whei«  they  touch  oq  the 


headsiock,  and  thus  show  the  exact  poaitiona 
for  drUling  the  small  holes  which  are  after- 
wards   countersunk   to    receire    the  coned 
points  of  these  screws. 
The  headetock  has  ita  front  upright  pre- 
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pared  on  the  edges  opposite  the  collar  and 
rendered  siuooth  and  flat  where  tie  screws 
will  impinge ;  a  decided  dot  can.  be  made  on 
each  side  of  the  headstock  bv  screwing  the 
thumb-BcrewB  home  firialy,  but  not  euoagti 
t«  spring  the  ring,  and  Uien  giving  each 
icrew  a  gentle  tap  with  a  heavy  mallet. 
The  ring  is  then  removed  from  the  huad- 
stock  and  the  latter  is  taken  off  the  latho- 
bed  ;  the  dots  mode  by  the  points  of  the 
thumb-screws  are  enforced  with  a  centro- 
punoh.  DriviGg  them  slightly  back  from 
the  face  of  the  headatock  wul  cause  the  ring 
to  hug  the  haadstook,  and  it  is  a  wise  pre- 
eautioa  t«  make  it  do  so.  The  amoimt  of 
draw  should  bo  the  least  possible  ;  it  ia  only 
desirable  to  insure  the  ring  lying  snug 
■gainst  the  headstock,  but  any  excessivo 
draw  will  tend  to  bend  the  ring.  The  dots 
in  the  sides  of  the  headstock  are  drilled  in 
with  a  small  drill,  and  then  countersunk  to 
the  same  angle  aatho  screw  points.  60'  being 
usual. 

Though  the  ring  has  beea  set  as  trulv  con- 
centric  with  the  mandrel  as  it  ia  poaailile  to 
set  it,  yet  it  ia  uooeaaary  to  take  aaother  cut 
over  the  perimeter  of  ring  to  muko  it 
moohauically  tnio.  The  ring  is  fixed  by  its 
thumb-screws  in  position,  and  a  chuck,  pro- 
Tided  with  a  cutter  to  scraps  round  the  out«r 
edge  of  the  ring,  is  screwed  on  tho  mandrel- 
nose.  This  cutter  has  a  finely-ground  keen 
edge,  and  cute  the  entire  width  of  the  ring  at 
one  time.  It  may  be  conveniently  bolted  on 
the  bask  of  a  face-plate,  or  some  similar 
ohuck,  mcking  it  up  to  get  it  in  position, 
and  feeding  it  into  cut  by  tapping  with  a 
hammer.  It  the  ring  has  been  set  Tery  true, 
only  a  bare  shaving  will  be  requisite  ia  this 
final  truing. 

If  the  edges  of  the  ring  casting  have  been 
wrought  Bmooth,  and  the  index  edge  made 
to  size  and  graduated,  then  the  scratch  by 
which  the  index  is  read  may  be  marked  on 
the  headstock  when  the  ring  ia  fixed  as 
finally  ti-ued.  This  will  insure  the  all-at- 
•eutro  mark  reading  correctly.  This  index- 
Boale  for  reading  the  amount  of  eccentricity 
that  is  given  to  the  ring  can  be  divided 
either  in  decimals  or  in  thiity- seconds  of  an 
inch.  The  amcint  that  tho  riug  is  set 
eccentric  is  doubled  by  the  motion  of  the 
■Uding  plate  of  the  oval  chuck,  so  that  if  set 
iin.  out  of  centre,  the  ellipse  produced  would 
measure  Jin.  longer  than  its  width,  whatever 
this  latter  measurement  might  be. 

Having  completed  the  adjustment  of  the 
ring,  the  pallets  are  to  be  fitted  to  it.  It  is 
ageneralpractico  to  make  these  pallets  toucii 
tho  ring  itsolf ,  but  this  ia  not  satisfactory,  con- 
sequent  upon  the  small  amount  of  surface 
contact  aHorded  by  the  straight  face  of  the 
pallet  against  tho  ring  towhiSi  it  is  tangent. 
From  what  has  bwa  aaid  in  explaining  the 
action  of  the  oval  chuck,  it  will  be  under- 


ot  sliding  motion  ia  but  trifling,  and  all  the 
wear  occurs  just  about  the  middle  of  each 
pallet  face.  The  small  area  of  pallet  face 
that  is  subjected  to  wear,  and  the  mere  lino 
ol  ring  in  contact,  are  both  conducive  to 
rapid  deterioration,  and  an  oval  chuck  so 
fitted  soon  ceasea  to  woi'k  smoothly  and 
uniformly. 

The  pallets  are  ahown  by  tho  drawings 
groupea  in  the  lower  right-hand  corner  of 
the  iUustration,  both  being  alike.  Tho  top, 
back,  bottom,  and  face  views  ehow  the  shape 
of  the  pallets.  At  the  left  hand  of  each  is 
shown  the  end  view.  The  pallets  are  made 
of  atoel,  and  require  to  bo  hardened  at  least 
in  the  middle,  where  they  are  subjected  to 
friction  against  tho  ring.  Tho  two  round 
holes,  one  at  each  end,  receive  the  screws 
which  fix  the  pallets  to  the  back  of  the 
ohuck,    these    screws   passing   through  the 

rtoel  y-edged  strips,  and  being  tapped  into 
the  sliding  plate.  This  is  shown  clearly 
on    the  drawings   of    the  complete  chuck. 

It  is  usual  to  prorido  means  for  a^Ji^' 


^  theaa  pallets  into  'due  contact  with 
the  ring,  in  the  same  way  that  provision  is 
made  for  adjusting  theV-edged  strips.  This 
adjustment  is  a  convenience  in  some  cases, 
and  perhaps  necessary  in  others ;  but  when 
the  pallote  and  the  strips  have  been  once 
properly  adjusted,  a  good  steel  steady-pin 
near  each  end  are  the  beat  contrivances  to 
maintain  the  adjustment. 

There  now  remains  only  the  figure  in  the 
wer  left  corner  to  be  explained.  This  is  a 
piece  of  metal,  somewhat  square,  having  a 
round  hole  through  its  centre,  which  accu- 
rately fits  the  ring  of  the  oval  chuck,  and 
having  two  opposite  edges  parallel  and  made 
to  fit  between  tiie  paUets.  The  other  two 
edges  of  this  metal  piece  may  be  shaped  as 
drawn,  ao  as  to  decrease  the  weight  of  it ; 
the  thickness  ia  about  equal  to  the  thickness 
of  the  ring,  and  is  shown  to  the  ri^ht.  This 
metal  piece  is  to  overcome  all  the  trouble 
mentioned  in  connection  with  the  inadequate 
bearing  surfaces  of  pallets  and  ring.  The 
hole  in  this  metal  piece  having  been  accu- 
rately fitted  on  the  nng,  so  that  it  will  rotate 
freely  but  without  shake,  two  opposite  edgi 


face  contact  of  each  pallet  face  extends  over 
some  few  inches  instead  of  being  only  a  mere 
line  of  contact.  This  piece  is  certainly  a 
very  great  improvement  on  tho  older  method 
of  fitting  the  pallets  to  the  ring,  and  yet  it  is 
not  a  very  aenoua  addition  to  make  in  reapect 
of  labour  and  material.    Cast  iron  is  perfectly 

■ted  for  the  purpose,  though  ateol  is  em- 
ployed by  some  people.  The  pallets  will 
require  to  be  placed  somewhat  farther  apart 
if  this  piece  is  used  ;  but  in  all  other  respocta 
the  dimensions  may  remain  the  same. 

This  description  must  suffice  for  the, 
accompanying  drawings  of  an  oval  chuck. 


CAUPBELL'S   AUHONIA   ENOIITES. 

'■pUF,  many  defects  inherent  m  the  steim 
J.  engine  have  from  time  to  tims  induced 
iavontora  to  turn  their  attention  to  thar  meaQB  of 
providinf^  motive  power,  bnt  althaug:h  soiao 
Buccesg  has  bean  achieved  on  the  amiU  scale  with 
gai  and  petroleoni  engines,  all  attempts  to  use 
such  flaids  ns  cacbomc  acid,  ammDuia,  ether, 
bisulphide  of  carbon,  &c,,  have  met  with  no 
mure  satisfactory  resalts  than  did  the  oxperi- 
ments  of  TyniIaU  and  Brunei  many  vanrs  ago. 
Mr.  J.  II.  Campbell,  of  ■WiiU- street,  Net.  York, 
has,  however,  taken  oat  a  patent  for  an  invention 
relating  to  aqua -ammonia  angines,  wherein 
aromonLi  gas  for  propeUing  an  engine  is  eipelled 
from  aqua-ammonia  by  heat,  and;  tho  exhaust 
vapour  is  reabsorbed  by  weak  solution  with- 
drawn from  the  generator  wherein  sach  heating 
takes  place,  the  combined  absorbing  liquid 
and  cxhiust  vapour  being  thoreapon  farced  back 
into  the  generator.  The  purposes  of  the  inven- 
tion are  Co  provide  methods  and  apparatua  for 
accomplishing  tho  following  objatta : — 1.  To 
obtain  proper  circuLition  of  steam  when  it  is  used 
as  the  heating  agent  for  the  purpose  of  expelling 
the  gas  from,  aqua-ammcitia  in  a  generator  and 
BuperheatiugthegaB,  and  to  obtain  proper  circula- 
tion ia  the  generator  of  the  gas  so  expelled, 
2.  To  BO  utilise,  in  operating  a  compound  aqua- 
ammonia  engine,  the  heat  contained  in  weak 
solution  drawn  from  the  generator  for  the  pur- 
pose of  absorbing  by  it  the  oxhauat  vapour  of  the 
engine,  as  to  increase  by  it  the  temperature  of 
tho  working  vapour  aflOT  ita  leaving  the  bigb- 
preaaure  cylinder  and  before  entering  the  low- 
pressnre  cylindci.  To  utilise  the  heat  of  absorp- 
tion developed  upon  the  anion  of  eibaust  vapour 
and  spraying  liquid  for  the  purpose  of  hoatinff 
the  feed  tiqmd.  i.  To  accomplish  absorption  of 
the  exhaust  vapour  by  the  spraying  liqmd  in  an 
absorber  along  the  exterior  surfaces  of  a  series 
of  pipes  or  tubee  arranged  in  a  series  of  com- 
municating chambers,  each  pipes  or  tubes  being 
cooled  by  the  passage  thioagh  them  of  cold  water 
or  other  refrigerating  liquid.  5.  To  prevent  the 
violent  agitation  of  the  aqua-ammonia  in  a  well 
commnnicating  with  the  atmosphere,  or  in  that 
part  of  the  well  from,  whiuh  tho  teed  piuop  takes 
ita  supply  for  the  generator,  and  thus  avoid  a 
loss  of  ammomn  vapour,  whether  the  agitation  is 


produced  by  the  forcible  entry  of  the  comtiBei 
exhaust  vapour  and  absorbing  liquid  or  by  lir 
that  has  been  carried  over  to  the  well.  i.  To 
pui^  the  aqua-ammonia  in  the  appaiatm  of  k: 


been  carried  into  the  well  fron 
being  forced   into  the   generator    by  the  tfti 

In  the  drawings.  Fig.  I  is  a  longitudiul 
vertical  view,  partly  in  section,  of  an  appuitns 
embodying  the  various  teatores  of  the  invmtiim, 
while  Fig.  2  represents  a  vertical  croM-eectioD  at 
that  part  of  the  apparatus  commonly  caSed  lie 
absorber,  and  Fig.  3  a  vertical  section,  on  u 
enlarged  scale,  of  the  receiving  weU-  Com- 
aponding  letters  throughout  tho  various  vim 
represent  corresponding  parts.  A.  ia  a  steaES- 
boder  of  ordinary  construction :  B  is  a  secoDduj 

jnia  is  heated  by  vslcr- 

nia  boiler  is  tenn«d  tbe 
I  BO  arranged  that  the 
in  bailer  A  ent«n  it 
when    the    gate  vilvi 


boiler  wherein  aqua- 
steam.     Such  aquB-amn 
generator.     The  same 
water -steam  generated 
through  connection    A. 

1,  therein  ia  open,  and  after  circulating'  ttmujk 
its  tubes  will  bo  drained  back  into  the  itcui 
boiler.  The  generator  ia  provided  with  tabts 
above  and  below  the  liquid  line,  and  with  stam 
chambers  1,  2,  3,  and  4  at  its  beads,  and  ii « 
constructed  that  the  steam  entering  cbunbei  1 
through  connection  A„  will  pass  through  ths 
tubes  bf  b,  to  chamber  2,  then  tiirough  tubes  bjl, 
tu  chamber  3,  and  from  there  through  tubei  i,  i, 
through  chamber  1,  where  it  is  drained  iii 
through  connection  Ai  into  the  liqoid  sjnc«  d 
the  boiler  A.  at  is  a  chock  v^lve  in  pips  A, 
opening  downward.  The  lower  tulwa  of  lie 
generator  ore  aorroauded  by  aqna-i 
J\  and^  are  horii^ontal  division  plates 
the  conveying  of  water  with  the  vapour  to  Itt 
engine,  and  to  canse  the  gas  to  travel  oven  tbl 
heated  tnbea  in  the  vapour  sp.ioe  in  a  dindiai 
opposite  to  that  taken  by  the  steam  while  piBif 
through  the  tubes,  ao  that  the  vapoor  may  becoo 
superheated.  In  most  coecs  the  uae  of  only  i 
such  plate  will  be  suiiidaat.  Steam  having  taa 
generated  in  tho  boiler  A,  as  the  valve  s,  k 
opened  and  the  steam  passes  through  geosn^ 
li  OS  indicated  above,  it  will  be  observed  M 
while  Srat  going  through  the  tubes  in  the  . 
apace,  it  will  readily  snporboat  the  vapoar  in  tt> 
upper  part  of  the  generator,  but  that  in  psBH 
finally  through  tho  tubes  in  the  lower  or  Iti|iil 
apace  (the  requirement  of  heat  there  being  nu 
graaterl,  a  portion  of  the  steam  will  be  co<- 
denrad  and  a  circulation  of  ateam  will  be  elbM 
in  this  direction.  A  dilference  between  Ibi 
temperature  of  the  vapour  in  the  upper  put  d 
the  generator  and  of  that  of  the  liquid  m  ill  lont 
port  is  m^ntained,  and  continuous  ctrcnlltin 
of  the  steam  is  produced  by  the  withdnvilrf 
liquid  so  heated  for  the  purpose  of  aftarvndr 
omployiag  it  in  a  cooled  condition  in  absartn| 
the  exhaust  vapour  of  ths  engine  and  ntarnf 
it  so  enriched  at  a  temperature  lower  tbaotU 
maintained  in    the  generator,   by  msuu  <i  ' 

The  gas  eipelled  from  tho  solutioniaiuperbealiJ 
as  described,  and  any  licgiiid  carried  aloiig  *iA 
tho  gas  will  be  vaporised  before  lesiiog  Ht 
generator,  for  use  in  the  engine  cylhuler.  Ik 
check  valve  ti  in  pipe  A,  is  to  prevont  the  lifd 
from  being  forced  out  of  ths  boiiar  into  Ik 
generator  when  the  valve  n,  is  closed,  tha[ips^ 
reaching  into  the  liquid  space  of  steam  boiui  ^ 
C  is  the  riain  vapour  valve  of  the  ganentoc, 
and  Ci  the  throttle -valve  of  the  engine.  D" 
the  vapour  pipe  (or  supplying  vapour  to  lit 
cylinder  of  the  engine,  and  in  compound  eapMO. 
as  in  this  case,  to  the  high  pressure  cyliadia  i 
from  which  the  exhaust  vapour  is  diachargod  iil> 
the  reaervoir  F,  whence  it  passes   tbroaib  Ik 

E'po  ii  into  the  low-presaore  cylinder  H,  «^ 
iTin^  performed  its  work  tlim  ia  diidiu^ 
iuto  pipe  L.  I  is  a  pipe  conveying  ths  BbKsMf 
liquid  from  the  generator  B  to  ths  azhautt  I^* 
of  cylinder  H,  where  it  dischaq^  tiis  li^v 
by  means  of  tho  jet  J.  Ci  is  a  oock  for  of-' 
lating  the  discharge  through  jet  J.  The  pips' 
is  made  to  pass  through  reservoir  F  in  fonnot  t 
coil.  It  there  imparts  heat  to  the  vapoar  ^^ 
has  j  ust  left  cylinder  E,  where  such  vapoiu  kl 
lost  part  of  [lis  boat  owing  to  its  eipus^ 
therein.  From  reservoir  F  the  spray  pip>  ' 
passes,  again  in  the  form  of  a  ooU,  Unoo^ 
reservoir  K,  whore  it  is  further  reduced  in  tso- 
perature  by  cooling  water  surrounding  ths  i^ 
Pipe  R  is  used  (or  sappljiin^  such  water,  «■ 
Kj  for  withdrawing  it  from  csioag  K.    Tbs  "»■ 
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I  B  heftter  for  ttie  feed  liquid,  and  congtnicted 
I  a  mr&ce  condeneer.  After  passing  tlirougli 
ks  tabea  irir  of  the  heater  M,  the  absorlnQg 
quid  toftether  with  the  exhaiut  Tapoar  enter 
baorber  N  through  pipe  0.  They  are  vithdrawn 
ton  the  aheorher  hy  vacuum  pump  P  through 
ipe  8,.  The  ahsorher  has  a,  double  head  at  each 
no,  formed  \iy  boimets  Q,  end  Q,  b<ilt«d  on  to 
hs  main  body.  It  a  furnished  throoghout  with 
■eiieiof  longitudinal  bubes  Hi  n,n,f>in  J  B,n,n,ii,  tit, 
rhich  at  each  end  open  into  the  water-waye 
omed  by  the  double  heads.  The  space  at  each 
nd  of  the  absorber  fonned  by  the  bonnets 
1,  and  Qt  is  divided  into  such  watet-wajs 
,  S,  7,  8,  and  9  by  partitions  q^  q,  and  q„  and 
ad  Ti  is  the  pipe  uirough  which  the  cooling 
rater  enters  the  abeorber,  and  ri  is  the  pipe  dis- 
liu^g  inch  water  from  the  absorber.  Theee 
■ititiona  c«rrespoud  in  location  and  height  with 
iiphragms  or  diTimon  plates  0,  Oi  and  U„  each 
Iwhich  extends  entirely  across  the  interior  of 
be  absorber,  and  lengthwise  from  one  end 
oatl^  to  the  other  end,  diaphragms  0,  and 
'ibemg  attached  to  the  tube^head  at  the  left  end 
rben  partitioni  ;,  and  q,  are  located,  and 
liaphraffm  0,  to  the  tube-head  on  Uie  right 
M  where  partition  q,  is  located.  By 
lis  amngement  the  interior  ot  the  upper 
■rt  of  tne  absorber  is  divided  into  four 
ammnni eating  chambers,  and  spaces  (,,  t,, 
t>d  I,  are  left  at  the  ends  of  the  dia;ihragnis 
■t  the  free  passage  of  any  liquid  or  gas  which 
as  not  found  its  way  from  one  of  the  upper 
lambaiH  to  another  through  the  perforations 
ji  of  the  diaphragms,  whiuh  are  shown  to  be 
rorided  inthe  same.  Liquid  and  vapour  com - 
mad  enter  the  upper  chamber  of  the  absorber  or 
tat  portion  traversed  by  the  tubes  n,  r,  and  are 
Uiied  dovnuraids,  partly  owing  to  the  weight 
t  the  liquid  and  the  constant  reduction  in  the 
■ace  ocoapied  by  the  free  gas  in  the  lower  part 
'  (ho  abtorber  produced  by  its  continued  absorp- 
U,  and  partly  owing  to  the  vacuum  pump  P, 
hich  pon^  through  pipe  S,  discharges  into 
tU  W,  the  gas  being  more  and  more  absorbed 
I  the  liqnid,  as  they  become  more  intimately 
ixed  and  the  liquid  becomes  cooler.  A  portion 
the  liquid  and  gas  passes  through  the  perfora- 
■u  in  the  diaphragm  0,  and  the  remainder 
wea  through  the  space  at  the  end  of  the  dia- 
lagim  into  the  next  division,  and  so  on,  down 
tlie  diniLoa  of  the  absorber  contaiaing  tubes 
a„  and  thenee  the  liquid,  having  become 
ilad,  and  having  absorbed  a  large  proportion 
the  gU|  entor*  the  lowect  ccmputment  of  the 


absorber,  where  further  absorption  takes  place. 
0,  is  an  t  'Shaped  plate,  extending  entisel; 
(ram  One  eud  of  the  interior  section  of  the  ab- 
sorber to  the  other,  covering  the  exit  pipe,  and 
BO  dose  to  the  bottom  of  the  vessel  that  only  a 
narrow  space  remains  between  its  lower  edge  and 
the  bottom  plate  of  the  absorber.  loside  of  the 
space  thus  inclosed  by  the  [.'Shaped  plate  ia  an 
upright  plate  0|  attached  to  the  bottom  of  the 
absorber,  and  extending  neirly  up  to,  but  not 
quite  touching,  the  lower  side  of  the  horizontal 
jort  of  the  |_'Blu>PC<^  plate  0^.  This  construc- 
tion is  shown  clearly  in  Fig.  2.  The  eSect  of 
this  arrangement  is  uiat  the  apace  inclosed  by  the 
L  -shaped  plate  ond  the  upright  plate  O,  is  con- 
stantly filled  with  liqiud  to  the  heieht  of  the 
upper  edge  of  the  upright  plate  Oi,  and  as  no  gas 
can  escape  but  throngh  the  exit  pipe  S,  (the 
mouth  of  which  is  inclosed  by  the  |_-rfiapod 
plate  OJ,  all  free  gas  attempting  to  pass  out  of 
the  absorber  must  enter  the  sp^tce  inclosed  by 
the  |_-shaped  and  upright  pistes  O,  and  O^,  and 
pasB  through  the  body  of  liquid  imprisoned  Uiere- 
m.  A  gas  trap  is  thus  formed,  through  which  no 
free  gaa  can  escape,  and  if  it  accumulates 
sofficicntly  to  force  its  way  through  the  water, 
the  quantity  is  So  Small  that  it  cannot  escape 
absorption  by  the  liquid  it  that  ba  sufficiently 
cool.  A  practical  test  of  this  improvement  has 
demonstrated  its  efficiency  to  secure  the  desired 
result.  The  patentee  describes  the  absorber  as 
having  tubes  and  diaphragms ;  but  these  sre  not 
necessary  to  the  operation  of  his  improvement, 
but  add  to  its  efficiency  by  tending  to  secure  a 
more  perfect  absorption  of  the  gas  with  the 
absorbing  liquid.  Instead  of  completing  absorp- 
tion ot  the  gas  in  the  body  of  liqnid  confined 
between  plates  0,  and  Ot,  as  described,  an  inde- 
pendent second  absorber  might  be  employed 
wherein  free  gas  might  be  made  to  pass  through 
a  body  of  such  liquid,  kept  cool  by  cooling  water 
circulating  through  it  by  means  of  proper  tubes. 
S,  ia  the  discharge -pipe  of  vacuum  pump  P. 
Such  pipe  connects  with  pipe  Ti  in  well  W  near 
its  bottom,  and  projects  upward  sufficiently  so  as 
to  discharge  its  contents  m  the  upper  psrt  of  the 
well.  H,  is  the  suction-pipe  through  which  feed- 
pump p'  withdraws  liquid  from  tho  well  for  the 
purpose  of  forcing  it  tluMugh  pipe  ifi,  heater  M, 
and  pipe  «j,  back  into  generator  B,  The  well 
W  is  cylindrical  in  form,  havinr  within  it  a 
cylindrical  casing  T,,  provided  at  its  upper  end 
ith  a  rim  extending  outward  sufficienUy  so  oa 
1  rest  upon  and  be  attached  to  a  ring  It,  at- 
tached to  the  inner  side  of  the  walls  of  well  W, 
the  ring  and  the  rim  formiog  an  airtight  joint. 
The  casing  Ti  ia  open  at  its  top  and  bottom,  and 


reaches  downward  neuly  to  Uie  bottom  of  Uu 
well  \V,  leaving,  however,  a  space  sofficient 
for  the  free  passage  of  liquid  from  the 
interior  of  casmg  Ti  to  the  part  of  well 
W  suiTonnding  it.  T,  is  a  cylindrical 
cssing  closed  on  top  and  open  at  its  bottom, 
pipe  Tj  passing  upward  into  soch  casing  T,  to 
within  a  abort  distance  of  the  disc  which  dosea 
its  upper  end.  xx  are  bolts  passing  through  the 
top  of  well  W.  Hare  lugs  rigidly  attached  to 
casing  T,.  The  bolts  x  x  are  made  to  pass 
loosely  throngh  the  lugs  as  shown,  so  as  to 
utilise  the  bolts  as  guides  for  casing  T,.  Y  Y 
are  spiral  springs  surrounding  the  lower  psrta  of 
holts  X  X  and  resting  on  the  heads  of  inch  bolts 
or  on  washers  supported  by  the  heads.  Thd 
springs  serve  to  counteract  the  j  violent  shock 
which  would  otherwise  be  produced  by  the 
dropping  down  of  casing  T,  after  the  same  had 
suddenly  been  elevated  by  the  force  of  any  air 
or  gases  discharged  against  its  head  by  vacuum 
pump  P.  T,  is  a  pipe  for  the  escape  of  air  from 
tho  upper  part  of  well  W,  and  T,  is  a  pipe  pro- 
vided with  a  suitable  cock  C„  and  extending 
through  the  walls  ot  well  W  and  inner  c«sing 
Ty 

In  operation,  the  engine  having  been  started 
the  exhaust  ammonia  gas,  air,  and  incondenaibl 

tes  pass  through  the  absorbers,  are  with- 
by  the  vacuum  pump  and  forced  by  the 
he  weU  through  pipes  8,  and  T.  The 
gas  having  been  absorbed  by  Um 
accompanying  liquid  before  it  reaches  tbs 
outlet  of  pipe  T  or  at  that  point,  the  force 
of  the  liquid  and  the  pressure  of  the  aiz  and 
incondensible  gases  operate  against  the 
top  of  casing  T,,  and  (heir  force  ia  ordinarily 
neutralised  by  the  weight  of  the  casing.  The 
liquid  discharged  from  pipe  T^  posses  down  within 
the  body  of  casing  T,  and  out  of  its  bottom  into 
that  part  of  casing  T,  surrounding  the  lower  p;:rt 
of  the  casing  T,  without  violently  agitating  the 
liqnid  in  this  part  of  the  well.  The  liquid  sar- 
rounding  the  casing  T,  is  generally  higher  than 
the  liquid  within  such  casing.  This  is  due  to  the 
pressure  of  the  air,  and  incondensible  gaset 
within  tho  cosingT,.  Wlien  the  engine  remains 
standing  for  a  considerable  time,  or  tne  generator 
or  engine  has  been  opened,  or  it  from  any  cause 
a  largo  amount  of  air  has  been  drawn  into  the 
apparatus  so  as  to  reach  the  vacuum  pnmp  after 
the  engine  has  been  started,  this  quantity  of  air 
will  force  the  cosing  T,  upward  and  the  liqnid 
in  casing  T,  downward,  and  will  thos  make  a 
free  passage  tor  the  air  to  the  atmosphere 
between  the  casing  Ti  and  T,.  Ordinarily 
the    amount   of   air   discharged  into  tho  well 
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while  the  enpue  is  nuuuDg  will  not  ^ 
mfficient  to  force  costing  T]  upwanl,  bat 
will  foR»  tba  liquid  in  canag  T,  dovQward 
and  thai  permit  the  air  to  escape  throngh  the 
HUM  paaaaga  between  the  cseings  Ti  uul  T,. 
Free  gaa  that  maj  be  forced  through  said  paatnge 
will  be  abaotbed  by  the  liquid  between  casinn 
T,  and  T„  and  the  air  will  be  forced  upwaiu, 
HsainK  between  the  walls  of  well  W  and  casing; 
T,  until  it  reaches  and  is  discharged  through  air- 
pi|ie  Ti.  While,  when  the  en^e  is  operated 
with  ammonia  gas,  no  oil  is  rei^iiiTed  foi  labricat- 
inr  the  interior  of  its  cylinder  and  TalTB-cbest, 
it  frequently  occurs  that  oil  remaining  over  in 
soch  cylinder  since  the  time  when  the  eama  was 
laat  operated  by  steam  enten  the  absorbing 
apparatus  thronf(h  the  eihaoat  pipe.  Such  oil 
when  in  contact  with  ammonia  and  subject  to 
very  high  temperntures  will  form  a  combiuation 
wiui  it,  that  will  materially  interfere  with  the 

J  roper  development  of  vapour  from  the  solution, 
t  uerefore  becomes  necessary  to  withdraw  such 
oil  from  the  apparatus  before  it  enters  the  gene- 
rator. This  IS  BccompliBhed  in  the  well  as 
fallows :  Such  oil  will  pass  downward  with  the 
air  within  casing  T,  and,  being  lighter  than 
aqua -ammonia,  will  rest  on  the  surface  of  the 
liquid  in  casing  Ti,  from  which'  place  it  may 
readily  be  withdrawn  through  pipe  T^  after  cock 
Ci  therein  has  been  opened.  The  annular  cpace 
existing  in  well  W  around  the  upper  part  of 
euing  Ti  and  above  the  suction-pipe  u,  of  the 
fead-pump  furnishes  room  for  the  liquid  when 
farced  in  unusual  quantity  out  of  casing  T^ 
And  before  the  same  can  be  taken  by  the  feed- 
pump. Z  is  a  vertical  glass  tube,  its  upper  end 
besng  connected  with  ue  air-space  Bnrrounding 
OMing  T,  in  Uie  well,  and  its  lower  end  being 
ooDnected  by  a  snitable  pipe  with  the  inner 
OMtDg  Ti  at  a  point  slighUy  lower  than  that 
where  the  drain-pips  T,  communicates  with  the 
said  casing  Ti.  Thus,  whenever  oil  or  similar 
aubstanoes  fill  the  upper  part  of  casing  T,,  they 
-  will  enter  the  glass  tube  Z  from  the  bottom,  and 
their  presence  can  in  this  manner  be  observed, 
and  they  may  be  removed  by  opening  valve  Cj. 
It  will  be  seen  that,  with  a  slight  modification, 
ouiiigs  Tt  and  T,  might  be  placed  on  the  line 


the  well  would  perform  the  same  functions  as 
qiedfled  above.  They  are  shown  within  the 
wdl,  as  this  otters  «  simple  and  convenient 
'form  of  ooDstmction,  and  it  IS  also  evident  that 
the  well  oould  be  divided  into  two  parts  by  a 
oeotral  partition,  and  one  part  might  be  made  to 
receive  the  incoming  liquid  and  to  serve  to 
'Wparate  the  air  from  it,  while  the  secondpartof 
-aocli  well  might  be  made  to  supply  the  feed 
pmnp,  but  the  constructioa  as  shown  is  pre- 
ferred, bat  not  easential.  As  explained  before, 
the  feedpump  P'  withdraws  the  liquid  from  the 
well  and  forces  it  first  through  pipe  u,  into  the 
space  surrounding  the  tubes  m  m  in  heater  U, 
where  the  feed  liquidtakea  up  heat  of  absorption 
developed  therein,  and  afterwards  through  pipe 
H]  (having  check  valve  u,  closing  towards  tae 
oenentor)  back  into  such  generator,  uj  is  a 
branch  pipe  leadingout  of  pipe  u,  into  the  valve 
chest  of  engine  cylinder  E.  Such  pipe  is  pro- 
vided with  a  cock  C,  for  admitting  the  feed 
liquid  so  heated  in  heater  M  to  the  valve  chest 
and  cylinder  at  such  time*  as  such  lubrication 
■seems  eepedally  called  for.  This  will  occur 
^farticularlv  upou  starting  the  engine.  Obtain- 
tcg  such  lubricating  liquid  from  pipe  »,  oSera 
'  the  advantage  that  a  strong  solution  can  thus 
always  bo  obtained  under  a  greater  pressure 
than  any  pressure  that  will  ever  occur  in  the 
engine  cylmder. 


XODEL  LOCOHOTIVE-H AXma.- 
ZIII. 

''TTTITII  the  intention  of  saving  labour,  1  have 
VV      shown  no  cleading  either  on    boiler  or 

'  cylinden.  There  is,  however,  no  special  diCBculty, 
and  there  is  some  advantage  in  putting  it  on.    In 

'the  case   of  the  boiler,  a    sheet  of  Celt  con  be 

'wrapped  round  the  barrel,  and  a  sheet  of  thin  iron 
overthis,  ondheld  with  brass  bands.  Thecleading 
of  tbe  firebox,  however,  should  not  be  attempted, 
because  space  is  90  very  contracted  there.  Sheets 
of  felt  can  be  wrap]>ed  round  the  cylinders,  and 
thin  Bheet  iron  or  brass  lying  over  these  can  be 
Sorewod  to  tbe  cylinder  flanges  with  small  screws 
tapped  into  the  edges  of  the  flanges.  But  1 
■hould    prefer   to   leave   the    cylinder  castings 
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exposed  to  view,  because  of  thmr  good  appear- 
ance, though  the  clothing  would,  of  course, 
lessen  the  condensation  of  steam  wiChin  them, 
r  For  ailing. the  cylinders  and  steem-chests,  a 
lubricator  may  be  screwed  into  the  top  side  of 
each  cylinder,  through  the  foot-plate,  or  into 
each  atcam  chest   within  the  smoke. box.     Even 

•«ONT  View  OFBOCH 


I  in  the  absence  of  a  pump  and  tendr 
a  short  run  sufficieDt  lubrication  can  be  g 
injecting  oil  into  the  cylinders  throngbi 
cocks  bmeath,  and  oiling  the  rods  eit 
The  steam  will  not  be  very  dry,  aniJ  tl 
will  assist  slightly  in  lubrication. 
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a  little  plug,  like  a  tiny  mud-plug,  having  a 
square  head,  and  screwed  either  into  the  cylinder 
or  chest,  to  be  removed  for  the  admission  of  oil, 
will  iinswer  the  purpose.  But  lubricators  are  not 
necessary  in  a  model  doing  on  occasional  spell  of 
running  only,  which  is  1^  that  it  could  be  made   ordinary  wheels  previously  deacribeil. 
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Jix.  2.  IM 


0  clear  the  lioiler,  the  lugs 


To  enable  the  Btrapi 
are  Get  diagonally. 

The  crosa-stretcher  A,  Oiat  carriea  the  vtUre- 
lod  |*iiides,  affords  n  good  suriace  of  attachment 
for  tjie  pump-cnaing  B,  Oiud  as  the  puQip  U 
fixed  diagoiuilly,  no  cutting  and  veakoning  of 
the  Btretcher  is  ncccsaary,  as  vould  be  the  caae  if 
it  vere  fixed  horizontally.  A  flange,  b,  is  cast 
upon  the  body  to  be  bolted  to  the  atietcher,  and 
a  dioulder  on  the  bottom  edge  of  the  flange  heara 
against  the  bottom  edge  of  the  stretcher  to  keep 
the  caating  flrm. 

The piuDp ismadeaa BunplyaaposBibte.  Going 
through  the  details :  B  is  the  body,  made  by 
pattern  aod  core  box.  It  is  bored  to  receive  the 
ram  C,  and  faced  on  the  gland-ahaped  flangea. 
The  inlet  yulve  D  U  of  ganmetal,  fitting  into  its 
bored  seating  K,  aleo  a  casting.  The  flange  F  of 
brazing  metul  recaivee  the  inlet  pipe  G,  of  copper, 
brazed  Into  it.  ThisflangeF,  the  seating  E,  and 
the  corresponding  bottom  fluige  of  the  casting  B 
are  secured  together  with  two  bolta  pasamg 
through  the  whole.  The  Talve  is  prevented  from 
rising  out  of  its  seating. by  means  of  a  bit  of  wire, 
i',  driven  ia  and  riveted  or  soldered  over  at  the 
ends.  The  top  valve  H  is  similar  to  the  bottom 
one,  and  is  fitted  into  a  seating  bored  in  the  pump 
body  B.  It  is  prevented  from  rising  too  high 
by  means  of  a  bored  shoulder  in  the  casting 
J,  and  over  this  cornea  the  flange  E,  of  brazing 
metal,  carrying  the  feedpipe  L,  going  to  the 
cbeck-valve.  Theae  three  parts  are  also  bolted 
together  aimilarly  to  the  lower  ones. 

The  feed-pipe  L,  on  leaving  the  pomp,  ia 
curved  suitably  to  dear  the  eccentric  rods  and 
the  boQer,  and  then  is  attached  to  the  check- 


necwsar,  .... 
bolting  to  the  boiler.  Of  course,  it  is  not  like 
any  ordinary  check-valve,  hut  is  made  to  fulfil 
the  pujpoteB  of  the  model  only. 

The  eccentric  sheave  P  has  a  radius  of  Ain. 
and  is  fitted  on  the  driving  oile.     The  atraps  Q 
and  R  are  checked  over  the  sheave  hb  in  ordinary 
valve  eccentrica.     The  half   Q  is  forked  to 
over  the  ram,  to  which  it  is  secured  with  a 
and  split  pin. 

As  mentioned  in  the  first  article  of  this  sei 
I  now  propose  to  describe  one— perhaps  two — 
very  simple  models,  in  which  there  will  be  n< 
attempt  to  follow  shop  practice,  even  in  appear- 
ance, hnt  only  amateur  work.  After  this,  i 
tender  or  two  will  conclude  the  saries.     J,  H. 


According  to  Bettini,  the  reason  for  this  may 
he  found  in  the  fact  that  an  important  acoustic 
principle  baa  been  overlooked.  It  has  not  been 
fully  recognised  that  the  aenaitive  diaphngm, 
ivhich  is  an  important  feature  in  every  variety  of 
lihonographic  instrument,  does  not  vibrate  in  a 
eomple  manner :  it  breaks  into  nodal  and  vcotral 


THE  HEW  KCBOaiLAFHOFHOHE. 

SINCE  the  year  18E7,  when  Jaison  gave  to 
the  world  that  remarkable  instrument  thi.- 
phonograph,  there  has  been  a  great  deal  of 
research  in  the  direction  suggested  by  this  dis- 
covery, and  many  forms  of  appoiatua  have  been 
devised  for  recording  and  reproducing  sound. 
One  of  the  moat  interesting  of  these  inventions 
is  the  graphophone,  commonly  attributed  to  the- 

C'uB  of  Ediaon,  but  really  worked  out  by  Jlr. 
ner  Tainter,  in  conjunction  with  Prof. 
Graham  Bell  and  Dr.  Chichester  BeU.  Out 
readers  have  always  been  iuterestedinthedevelop- 
ment  of  these  speaking  machines,  hence  we  cal  1 
attention  to  a  recent  improvement  in  them, 
which  is  due  to  Gianni  Bettini,  a  lieutenant  in 
the  Italian  navy. 

The  various  forma  of  phonograph  have  been 
justly  considered  to  possess,  at  least,  two  defects, 
which  seriously  interfere  with  their  practice  1 
application  to  the  requirements  of  life.  In  thi 
first  place,  the  quality  of  the  aounda  traosmitte.I 
by  them  is  not  of  the  same  order  ta  that  of  thi' 
sounds  confided  to  them.  The  reproduced  sounds 
are  thin ;  they  lack  limbre  and  are  "  puncbinelk- 
lika"  ; — this  defect  has  been  found  very  difficult 
to  improve  awa]^.  Again,  the  amplitude  of  tb- 
tonnd-waves  emitted  by  phonographic  orgiapbo- 
phonic  inetrumenti  is  bo  feeble  that,  unlet.- 
suitable  acooatic  appliances  are  attached  t^  th< 
embouchure,  it  is  impoaaible  that  the  sounda  can 
he  distinguished  by  many  listeners.  Altbougl, 
strenuous  efforts  have  recently  beeamadein  tb. 
laboratories  of  l<^aonto  produce  perfectly -actin:; 
models,  it  remains  a  fact  that  the  former  (and,  1. 
some  extent,  the  latter]  of  these  general  defect; 


segments  or  areas,  and,  in  fact,  bebaves 
maimer  which  is  comparable  to  the  behaviour  of 
ttretched  strings,  organ-pipes,  &c.  The  vibra- 
tion  of  a  diaphragm  is  not  a  simple  oaciUation  to- 
and'fro,  bnt  a  complex  movement.  Unlcaa,  then, 
due  regard  be  paid  to  the  character  of  the  vibra- 
tions produced  by  the  diaphragm,  and  uoleas  the 


style  which  is  attached  to  it  be  adjusted  in  the 
proper  way,  all  aorta  of  interferences  will  he  ae' 
up,  partial  vibrations  win  be  aaperimpoaed  upoi 
primary  vibrations,  and  the  result  will  be ! 
deterioration  in  the  quality  and  in  tbe  intensity 
of  the  reproduced  sound. 

That  a  diaphragm  (whether  it  be  a  thin  sheet 
of  metal  or  a  membrane]  behaves  in  a  complex 
maimer  may  be  readily  demonstrated  by  strewing 
I  its  surbtce,  wheu  placed  horizontally,  with  fine 


dond,  eilica,  or  lycopodium  powder,  Settii 
vibration-  It  will  then  be  obeerred  how  li 
or  powder  will  be  arranged  ia  little  heaps  or 
whilst  some  arws  will  be  left  practiodly  a 

Bettini  has  specially  undertaken  the  1 
remedying  the  loas  of  quality  or  timbrf.  I 
*"■■■  "aw  instrument  the  micrograph^hiH 

I  outcome  of   much    patient   eiperi 

work,  in  which  attention  wiis  chiefly  dire 
the  character  of  the  most  suitable  farm  < 
phrogm. 

In  appearance  the  micrographophone  d 
differ  much  from  the  ordinary  Edisoniao  | 
graph,  and  it  is  worked  upon  the  same  f 
principle.  There  ia  the  usual  wai-ctatei 
der,  capable  of  Ifrwovenapit  which  ia  at 
revolution  and  a  tranalafion.  A  metalli 
attached  to  the  diaphragm,  which  vibrate 
sounds,  cuts  its  way  into  the  surface  of  tl 


and  records  these  sounds.  There  is  noth 
in  this  method  of  recording  and  repi 
sounds.  The  eascntitil  point  of  difference 
Bettini'a  instrument  and  those  of  prev 
ventoTs  exists  in  the  character  of  the  dia[ 
thia  has  been  considerably  modified. 

Bettini  has  found  that  when  a  style  is. 
to  the  centre  of  a  circular  diaphragm,  i 
the  vibration  of  this  central  area  that  it: 
to.  Now,  since  the  whole  diaphra^it 
by  the  sound-waves  which  are  received, 
reasonable  to  suppose  that  it  would  be  i 
to  employ  the  whole  area.  But  the  vib 
the  diaphragm  at  different  points  of  it! 
varies.  Theae  are  loci  where  the  vibr»ti< 
maximum :  others  where  it  is  at  a  m 
hence  it  would  appear  desirable  to  ascert 
laii,  and  to  attach  the  style  in  such  a 
it  may  be  set  in  motion  by  the  most 
able  parts  of  the  diaphragm. 

After  a  great  deal  of  labour  Bettini 
seeded  in  devising  certain  forms  of  di 


a,  18B! 


XNOUSH  KBUHANIO  AND  WOBLD  OT  BGHNOB:   No.  1315. 


iNiliar  form  of  style  in  which  the  piin- 
irh  we  have  just  been  describing  has 
rked  up. 

is  a  complei  diaphragm  in  which  thei 
ral  Emnll  membraneii  of  equtkl  area  tuil. 
laged.     To  the  centre  of  each  of  tlie«e 
nnbntDes  ia  attached  an  end  of  a  branch- 
i,   the  character  of  which  can  lie  beet 
■od,   without   further  description,    by  a 
t  Fig.  I.     By  this  artifice  many  of  the 
irence   efFscts"    aie   avoided,   and   the 
ind  inteneitj-  of  the  repiodured  sonnd  is 
Iter  than  il   a  gimple  membrane  with  ~ 
r-adju»ted  style  were  employed. 
:heT  improvement  now  auftgeated   itself 
Tentor.   Instead  of  having  the  membranes 
omplex  diaphrasm  of  eqoal  area,  they 
de  of  diflerent  sizes,  so  that  each  would 
to  some    special  characteristic    in   tl 
ceived.     These  were  then  connected 
r  a  branching  al#|le,  and  the  result  was 
iter  locceaa.     This  form  of  diaphragm 
1  Fig.  2. 

ght  be  thonght  that  such  a  comph 
oent  as  that  of  a  branching  style  attached 
ing  membranes  of  equal  or  unequal  area, 
feet  the  proper  registration  of  sound 
fear  is  not  reali9e<i— the  renstration  i 
i  as  in  the  simple  case  o(  a  single  meni 
.th.  a  centrally-attached  style. 
d  other  modi  titrations  of  the  original  idea 
u  worked  out  by  Bettini  with,  it  is  said, 
access.  He  has  maoafactursd  simpli 
7ns,  and  attitnated  the  eiact  loci  upon 
which  the  vibrations  are  moat  inteuse. 

loei  the  ends  of  the  htancMng  stylo  are 
In  Fig.   3  the  arms  of  the  style  are 

to  those  arms  in  the  diaphragm  at 
.e  vibrations  are  of  the  greatest  ampli- 

'.  4  the  so-called  "  oeatral  zones,"  sepa- 
the  alternate  "  nodal  zones,"  have  been 
s  lofi  of  attochmeat  for  the  ends  of  tbe 
the  style. 

ler^  view  of  the  whole  apparatus  is 
t  Fig.  i  A  noticeable  feature  in  this 
>  tbe  acoustic  embonchure.  llie  dia- 
whichare  shown  in  Figs.  1,  2,  3,  and 
;  by  any  means  repreeont  all  tbe  possible 
.  which  the  acoustic  principle  may  be 
1 ;  they  are  merely  given  as  types, 
irrangenents  appear  to  be  best  ads^ted 
lin  particular  Mnds  of  sound.  Thus, 
more  suitable  for  registering  and  re- 
g  the  sound  of  the. human  voice :  others 
for  dealing  witli  instrumental  ifiusic, 
1.  Uettini  proposes,  when  he  has  com- 
3  researches  to  hi^  own  satisfuction,  to 
:t  of  diaphragms  with  enrh  instrument, 
ill  be  labelled  for  particular  purposes, 
be  (apable  of    easy    adjustment 


inexperienced  bands. 


J.  T.  N. 


XEITTISO  GLASS,  WOOD,  &e. 

(oUowing  method  of  ornamenting  glass, 
od,  and  other  solid  substances  forms  the 
f  a  patent  granted  to  Messrs.  J.  aod  H. 
of  Ramsbottom,  Lancaster,  the  object 
I  produce  a  new  ornamental  material 
is  applicable  for  window  i,  screens, 
.  and  other  blinds,  panels,  and  other 
nrposes.  According  to  the  invention  the 
>  print  upon  one  side,  or  preferably  upon 
If,  of  the  glues,  wood,  or  other  mat^al 
designs  in  one  or  more  colours  by  the 
:  means:— For  printing  identical  pat- 
in  both  sides  of  tbe  glass  or  other  solid 
!  they  mouut  upon  a  frame,  suitably 
ed,  two  ordinary  copper  rollers  (preter- 
he  same  plane,  but  some  distance  apart], 
Uers,  if  the  material  ia  transparent,  as 
ir  example,  are  specially  engraved  for 
3  printing.  In  contact  with  these 
rollers  they  mount  two  cylinders  which 
ed  with  a  soft  and  elastic  substance  such 
rubber,  or  a  composition  of  glue  and 
r,  or  other  similar  substance.  These 
'  revolve  in  contact  with  the  two  en- 
-oUers;  they  work  together  toucbiog 
er,  or  nearly  so,  in  tbe  centre,  and  the 
other  transparent  material  or  subetance 
rinted  upon,  passes  bettreen  them  in 
lith  both.  Tbe  engraved  copper  rollers 
ied  with  colour  and  cleaned  in  the  ordi- 
mer,  and  all  the  rollers  aro  adjustable 
ed  together  as  ufutl,  in  such  a  manner 
ir   surfaces  run  t>getker  with  absolute 


Tho  composition,  or  "  transfer" 
cylinders  running  in  contact  with  the  engraved 
copper  rollers  receive  the  colour  therefrom,  and 
this  impression  is  transferred  from  their  sur- 
faces to  both  sides  of  the  glass  or  other  material 
at  the  same  time  (and  exactly  at  the  same  places] 
as  it  passes  between  tbem.  If  the  raatwial  oi 
Bubttuice  to  be  printed  upon  is  not  transparent, 
then  there  ia  no  necesdty  for  eagiaving  the  same 
pattern  upon  both  rollers ;  but  they  may  be  of 
different  patterns,  and  if  the  pattern  is  required 
upon  one  side  only,  then  only  one  engraved 
roller  will  be  necessary.  Suitable  arrangements 
are  made  for  washing  and  drying  the  composi- 
tion or  ' '  transfer ' '  rollers  after  tbey  have  giver 
their  impression,  so  as  to  present  a  clean  sur- 
face  to  Ae  engraved  copper  rollers  at  each 
revolution. 


ODOITTICB,  OB  THE  THXOAT  AHS 
PBACIICE  OF  THE  TEETH  OE 
GEABS— Xin.* 

Non-Oiranlar  Pltoh  Linas. 

rHE  connderation  of   pitch  lines  that  an 
circular,  and  of  ttie  taeth  that  are  fittwl  for 
lem,  ia  an   interesting  but  not  partiaularly 
portant  brancb  of  oduntics.    Such  pitch  lines 
lately  naed  for  prodnciog  variations  of  speed  and 
power,  but  have  no  othar  practical  applications. 

The  Irreffulax  Fltali  Una. 

e  most  general  case  is  that  of  two  indefinite 
irregular  curves  rolling  together  (Fig.  107),  the  only 


ley  will  roll  together  eontinuously. 
As  the  practical  importaace  of  tha  fraa  pitch  line 
is  very  small,  we  shall  not  examine  it  in  detail. 

Pitch  Linea  on  Fixed  Oentrea. 
When  we  attach  the  condition  that  the  two  pitch 
les  shall  revolve  in  roUingcontacton  fixed  centres, 
e  have  a  definite  problem  of  more  intersst  and 
iportance  than  that  of  the  tree  pitch  line. 
It,  aa  in  Pig.  108,  we  have  a  pitch  line.  A,  re- 
volving upon  a  filed  centre, 


>□  Ocet  will  be  the 


the  same  equal  arcs  Oe.  tt,  a 
required  mating  pitch  line. 

Theee  curves  will  always  be  in  rolling  oontact  at 
a  point  on  the  line  of  centres  ab,  the  pitch  point 
and  the  angle  of  the  curves  with  the  lines  of  centres 
continually  changing. 

The  valoci^  ratio  of  the  curves  wiU  be  Variable,. 
and  always  equal  to  the  inverse  proportion  of  any 
two  mating  radiants,  ac  and  6/, 

Oloaed  Fitch  I.lnea. 


a„  Fig.   109,  is  taken,  tl 


mating  ot 


aUvfMTuUtlvUt 

Fig.  too. 


A,  will  be  closed  when  the  centre  is 

irtain  point  B|,  that  can  be  found  by 

repeated  trials. 

The  matioB  closed  curves  thus  oonstrucled  will 
seldom  be  atuce,  but  will  always  have  points  of 
lilarity.  A  salient  point,  </,  on  one  will  be 
paired  with  a  reversed  point  or  notch  on  the  other, 
and  lobes  on  one  will  be  represented  by  depresaions 
on  the  other.  Halt  a  revolution  ot  one  of  the  curves 
from  any  positiuu  will  turn  the  other  through  halt 
a  revolution. 

Unltllobea. 

It,  after  finding  the  centre  B„  Fig.  109,  for  the 

closed  mating  curve,  other  centres  are  tried,  second, 

"■'-'    — '  -icceediog  oontres,  B„  B„  B„  will  be 


**' 


found,  about  which  the  mating  curves  will  also  be 
closed. 

These  dosed  curves,  called  mnltilobes,  will  be 
each  divided  into  like  lobes,  the  second  curat,  or 
bUobe,  mio  two  lobea;  the  third,  or  trilob<  fi|tl> ' 
three  lobeJ,  and  sc 
"  the  centre  is  ■ 
will  be  formed. 

centre  he  taken  negatively,  on  the  same 
be  original  centre  4„   at   i„  A     *„  ice, 
negative  multilobea  a,,  a„  ■,,  &c,  will  he  iormed 
about  the  original  curve  a^. 

All  these  multilobes,  positive  and  negative,  will 
roll  together  collectively  about  their  fixed  centres, 
in  rollmg  contact  at  a  common  and  shifting  pitoh 
point  0. 

Any  two,  ot  the  same  sign,  will  roll  in  inlsnul 
contact,  and  any  two  ot  opposite  signs  will  roll  In 
external  ooatact,  so  that  they  can  be  formed  in  train. 
Pig.  110. 

When  it  BO  happens,  as  it  does  with  the  ellipse 
evolving,  on  its  focus,  or  the  logarithmic  spiral 
revolving  on  its  pole,  is  taken,  that  the  flnt  denved 
pair  of  curves,  or  unilobes,  are  exactly  alike,  all 
ths  mnltilobes  will  be  alike ;  the  positive  trilobe  like 
the  negativs  trilobe,  and  so  on,  to  that  any  tiro 
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from  saoh  otha^  and  may  be  ooimeated  hj  a  link. 
The  Una  of  Iho  OM  fod  iHU  inlenect  UielmaotthB 
filed  foci  at  Qm  point  of  oontaot  of  tbs  pitch  lines. 
Fjg.  112  ihowi  a  pair  of  ellipses,  Fig.  113  s  pair 
of  paiabola*,  and  Fig.  IHapairothTparbolu. 


Tlia  Iriwarittamio  Spiral. 


•djaomt  one  mnltipliod  by  a  comtant  Qoniber,  Uieir 
eoDemitiee  iriH  determine  a  li^ariUunia  spiral. 

If  the  flnt  ndiant  a  ix  givan,  with  the  constant 
multiplier  ft,  the  ■econd  radiant  will  be  fu,  the 
third  wiU  b«  n*  d,  the  fourth  wiU  be  n'  a,  andn  on. 

If  the  first  and  laet  radiaoti,  a  and  t  are  giren, 
and  there  are  p  equal  angles  betveeii  them,  the 
constant  is 


'Jl 


■o  that  it  Is  a  timple  matter  to     ,  ..„_ 

rithmic  spiral  to  oonneot  any  two  given  radiants  at 
aar  giTco  angle  with  each  other. 

like  curre  ponease*  the  eiBgular  propeHj  that 
tangents,  A  or  E,  make  the  Hma  angle  with 


The  onrve  oontinuallf  approadiM  the  centre  U 


lines  does  not,  at  first  a^t,  a 
laws  portaiiuiig  to  curotklar  Hues ,  hi  10 
very  uttle  diflerence. 
If  we  consider  the  two  pitdi  liaMtol 


HtpmrttlU  pUeh 


or  "pole,"  making  an  Infinite  number  of  turn 
about  it,  imt  nerar  reachin  g  it . 

It  has  also  tlie  entirely  useless  property  that  tb< 
p^  wHI  tiaee  an  inToIuM  of  the  base  circle  iJ  it  I 
rolled  npoo  the  pitch  drde  [15], 

It  pcesuBSi  ttie  property  not  possessed  by  an; 
other  onrre,  that  it  wHl  roll  with  an  equal  mate  01 
fixed  ccDtres  that  oan  be  Tariad  in  poiition.  Thi 
curve  H  will  toll  with  the  curve  C,  wbether  ita  pol 


.,  Fig.  IDS,  the   pitch  point  O,  Fig.  107,  is  fixed,  u 
fixed  line  e  C  is  always   at  right  m^ 

'  "  ■ a  point  Oj  Uw 

meet  pTeOKl; 

laid  down  for  the  drcolat  pstch  line.   I 
be  ea^y  ap^ied.  aa  illcibatad  by  Fig. : 


mplete  pitch  line  may  be  built  u, 
corves^of  which  the  properties  are 

KiM-FiB.  IIT""- '" 

__  drcnlar  parts ._  _, 

working  wfth  an  eUiptic  failobe  b. 


ipot  a  nomber 

S 

I  a  pair  of  logarithmic  spiral  arcs 
A  and  a,  a  pair  of  elliptic  bilobal  arcs  B  and  i,  a 
pair  of  logarithmic  spiral  area  D  and  d,  and  a  pair 
of  elliptia  qoadrilobal  arcs  E  and  r.  An  eniUees 
Tari<^  of  oombinatioiis  can  be  mode  in  this  way. 

It  is  not  necessary  that  the  component  curves  be 
tangent,  if  th^  sncoeed  each  other  contisuouslj. 
Fig,  U9dMW«  a  pair  of  equal  logarithmic  spirsJs 


takes  place,  but  the  line  of  action  sj 
point  continually  diange  their  positioDi 

The  teeth  of  noD-arcular  pitch lini 
fore  be  formed  dther  by  oonjugati 
odontoid,  or  by  the  rolled  carve  theory 

By  all  means  the  most  practicable  in 
the  dreunutauces  will  pnmit,  ia  to  1 
curve  by  joining  approximating  drcu 
to  pmvide  each  drculai  arc  with 
ordiiury  way.  See  this  procsaa  as  aj 
elliptic  pitch  line  [to  follow]. 

Teetb  at  Salient  Folnta  and  : 


rig.  lie. 

it  Jfm,  Fig,  118,  there  must  bean 

the  arrangement  of  the  normals 

and  a  consequent  failure  of  the 

Fig'.  1*21)  shows  a  cycloidal  tooth  c 

comer  or  salient  point  S.  between  two 

arcs.    There  is  a  ciroular  arc  A  on 

with  a  break  atiJ,  the  action  at  h  commencing  just   made  while  the  deecrilnng  circle  ii  t 

as  it  ends  at  a.  the  point  S,  and  that  arc  can  have  i 

Care  should  be  taken  to   avoid   salient  points,    tooth  action.    Therefore  the  tooth  ac 

breaks,  and  interruptions  of  the  continuity  of  the   unlesa  the  next   tooth  curte  N  Qiri 

cnrve,  for  thete  mnst  be  defective  tooth  action  at   salient  point. 
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springB  £rom  the  satierit  pomt,  the  tooth 


to  diiEGtionB,  mch  gears  can  run  in 
□□,  and  are  uot  r«Teraible. 
is  a  break,   oa  at  ai.  Fig.   119,  the 
■o  cut  off  that  the;  irill  separate  at  e 
[age  at  b,  for  there  {BaeuddSD  cbauge 

CTer?  wa;  ondeeirable. 
The  Slllptio  Qeor. 

the  only  use  oj  tha 


cipal,  and  almi 
sar,  is  U>  prodi 

3  limits,    ^ben 
liteb  line  is  the 

led  ouive  that  \ 


a,  withnut  wnditiotis  oa 
Dd  details  of  the  motion 
that  19  the  only  object, 
inty  one  that  is  required, 

'til  work  in  rolhng  eon- 
id  because  it  is,  next  tn 


iple  elhpse, 

iable  eitcnt,  and  therefore  is  the  only 
luires  eiamiuaUon  in  detail. 
>f  the  elliptic  gear  is  practically  coaGoed 
"  '  'itaple  variation  of  speed  hetween 
.d  to  producins  a  ''quick  return 
"  irs,  and  sitoilar 


and  to  producins  a 


hinee,  and  others  where  the  wor 
og  nue-httlf  o(  the  stroke  of  a 
■.    The  work  of  a  planer  tool  ._ 

I  sioele  acting  pump,  ia  aU  done  dnriag 
of  the  tool,   or  of  the  pluager  in  — 

Jid  the  only  object  on  the  return 

II  ready  foe  the  next  useful  opeiatic 
t  possible  time. 
-' — '-  "■- '--"iQin  ot  a  flpinn: 

il  form,  flie  t 

]B  neceseary 
uuuu  ui  uiH  gu^oe,  lOBi  ai  the  point  of 
id  slow  at  its  boss,  is  best  given  to  It  by 
liptic  ga&n.  For  anothar  example,  the 
he  platen  of  a  printing-press  ^ould  be 
the  press  is  open,  and  slow  and  power- 
he  impressiou  is  beinjj  taken,  and  the 
»  reached  best  by  a  pair  of  olliptio  gears 

:ical  uies  of  the  elliptic  ^^eor  are  endless, 
d  be  in  greater  —  " "  " 
fact  that  its 


;iK^ 


y  them 


iie  cone,  the  secti 
H  is  at  such  an  ai 


The  Elllpae. 

ughly  onderBland  the  construction  and 
[  the  ellipse,  it  ia  necessary  to  learu  but 

many  properties. 

lanicol  dennition  of  the  ellipfis  is  th 
e  "conic  sections."  If  the  cone, 
by  a  plane  C  at  right  angles  wit 
itlme  of  the  section  will  be  a  oirclr 

cuts  the  cone  at  an  angle,  the  sec 

plane  F  is  parallel  with 
— ''in  is  a  parabola,  an' 
igle  that  it  cnU  bot 
le  ujuH,  LUH  HBcijon  is  a  hyperbola.  A 
twill  roll  logetb  or  when  b^edoncentri 
oints  called  loci,  but  the  ellipse,  and  il 
,  the  circle,  ore  tbe  only  onea  that  ai 

ipse,  Fig.  r22,  the  point  C  is  the  oentri 

meter,  BB',  is  the  minor  axis ;  A  and  I 
orapicee,  and  B  and  B'  are  tlie  mini 

be  drawu  from  the  minor  apex,  with 
1  to  the  major  semi-aii.'.  it  will  cut  th 
it  pointfl  F  and  F,  called  the  foci,  an 


distances,  PF  and  PF',  from  any  point  to  the  fed 
is  equal  to  the  major  axis,  AA',  and  this  feature  is 
used  as  a  means  of  constructing  the  oune  by  points. 
Draw  any  arc  at  random  from  one  focua  with  radius 
FP.  Draw  an  arc  from  tbe  other  focus  with  a 
radius  equal  to  AA'— FP,  and  it  will  cut  the  first 
arc  at  a  point  of  the  elliree.     When  tbe  point  P  is 

sharp  angle  that  tbe  method  is  nearly  useleaa. 

Another,  and  much  the  best  known  method  tor 
oonstruetinE  the  ellipse  by  points,  ia  to  draw  any 
radial  line  L,  and  also  circular  arcs  "W  and  V,  from 


tbe  centre  through  the  apices.  From  the  ioter- 
■Dctioni,  le  and  i\  ol  tbe  radial  tioe  and  the  airclea, 
draw  lines  parallel  to  the  axes,  and  they  will  inter- 
sect, alwaye  at  right  angles,  at  a  point  u  on  the 
curve.  This  method  is  Tery  aeourale,  and  baa  no 
failing  position. 
Another  valuable  property  of  the  ellipse  is  that 


e  distt 


xjrni 


iApi  to  AC,  the  pointy  will  be  upon 
tne  curve  n  me  points  a  and  b  ore  upon  the  axes. 

The  curvature  of  the  ellipse  ia  an  important 
feature  in  connection  with  its  use  aa  a  gearpitub 
tine.  It  is  sharpest  at  the  major  axis  A.  and  Uattest 
at  the  minor  apex  B,   elsewhere  varying  bet 


The  radius  o(  cnrv^iture  at 
e  radius  of  the  cirda  that 
ith  the  curve,  is  found  by 
,d  Ai  at  right  angles  wi&i 
stance  CAU  the  radius  of  c 
pex  A,  and  the  distance  Ci 

eitiior  apex— that  is, 
most  nearly  coinddes 
drawing  the  lines  B* 
the  chord  AB.    Tha 

°^  th"Miiua^  ™the 

The  normal  PN  to    the  curve  at  onv  poii 
u«cta  the  anele  FPF'  between  the  toool  lines, 
is  tangent  FT  is  at  right  angles  to  tbe  norma: 

IP 

and 

THE  ELECTHO-MAGNET.-IX.* 

Pole-Placea  on  Horaeshoe  UaKnets, 
A  NOTHER  of  Du  Moncel's  researches  relates  tc 
it  theeffectof polarprojoctionaorshoes— roovabit 
pole-piaces,  if  you  like— upon  a  honeahoe  electro- 
magnet. Thecoroof  this  magnet  woo  of  round  iron 
i  centiml^ties  in  diameter,  and  the  parallel  limbs 
were  10  centimetres  long  and  6  centimetres  apart. 
The  shoes  consistod  of  two  flat  pieces  of  iron  slotted 
out  at  one  end,  so  thai  they  could  be  slid  along  i 


the  poles  and  brought  nearer  together.  Theattrao- 
tion  exerted  on  a  Qat  armature  across  air  gaps 
2  millimi'tres  thick  was  measured  by  couutei- 
poising.  Exciting  this  electro-magnet  with  a  certain 
battery,  it  was  found  that  tbe  attraction  was 
greatest  when  the  shoes  were  pushed  to  abont  IS 


•  Eitmrtel  troT 


Distance  between 
Uillimetres 

shOffi. 

Attraction, 

15  .... 

60 m 

tbe  shoes  15   millimetres   apart,    1,196 


a  employed 


Oontrasrt  between  Blectro-maBiieta  and 

Parmaneut  Mavneta. 

Now,  I  want  particularij  to  aak  yoii  to  guard 

Bgaiiut  tlie  idea   that   all  theae  lemlta  oMaiaad 


from  olectro  magnbts  are  equally  applicable  to  per* 
manent  maguetB  of  steel ;  thej  are  not,  for  thia 
simple  reason.  With  an  electro -magiirit;  when  yon 
put  the  armature  near,  and  make  the  magnetic 
circuit  better,  you  not  only  gat  more  magnetic  lioat 
Roing  through  that  armature,  but  you  get  iaor» 
magnetic  lines  going  through  Uie  whole  of  the  iron, 
Vou  get  more  magnetic  lines  round  the  bend  when 
von  put  an  armature  on  to  the  poles,  because  yoiL 
have  a  magnetic  circuit  of  less  reluctance,  with  th« 
same  external  DtBgnetiBing  powar  in  the  coils  acting 
around  it.  Thoroforo,  in  that  case,  you  will  bave  a 
greater  magnetic  tlax  all  the  way  round.  Tha 
data  obtained  with  the  electro  -  magnet  with 
the  exploring  coil  C  on  the  bend  of  tbe  core,  when 
the  armature  was  in  contact,  and  when  it  wm 
removed,  are  most  significant.  When  the  armotuia 
was  present  it  multiplied  the  total'  magnetic  flow 


tenfold  for  weak  currents,  and  nearly  threefold  for 

strong  currents.    But  with  a  steel  horBeahoe,  mag- 

netiBod  once  for  all,  tbe  magnetic  lines  that  flow 

around  the  bend  of  the  steel  are  a  fixed  quantity, 

and  however  much  you  diminish  tha  reluctance  of 

tbo  magnetic  circuit,  you  do  no 

any  more.    When  tha  armature  i 

netic    linea    oreh  across,   not  at 

horseshoe   only,  but   from  ila   1 

of    the    magnetic    lines    leaking    wu 

the    space.    When   you  have   put   t 

on  these  lioes,  instead  of  arolting  out  into  space  as 

freely  aa  they  did,  pass  for  tha  most  part  along  th« 

_.__!•',■_, — ;j  .1 u  .!,„: mature.  Yon  may 

if  leakage,  but  you 

„ „  I  through  the  bent 

part.    You  have  absolutely  the  same  number  going 


awny  the  mag- 
he  ends  of  the 
inks:  the  wholo 
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bj  nducmg  the  mtgnetic  reluctaoce,  becansa  yau 
ftre  not  working  under  ikn  iuR'ieoce  of  a.  constantly 


\  the 

■hoe  magnet '(Fig.  ih),  the  lenirth  of  which  from 
end  to  end  througb  the  eteel  is  iliia,  A  light 
narrow  feamo  wm  conBtructed  Ba  that  it  couldbe 
alipped  OB  OTer  the  magnet,  and  on  it  were  wound 
30  tuma  of  Uae  wire,  to  serve  t£  an  uxplohng  coil. 
The  ends  of  this  coil  were  carried  lo  a  distant  part 
«!  the  lahoratory,  and  connected  to  a  BOnutiro 
balliatic  galvanometer.  The  mnde  of  experiment- 
ing  is  «8  follows : — The  coil  is  slipped  on  ovor  the 
IDA^net  (or  OTei  the  armature)  to  aDy  desired 
IMMitian.    The  armature  of  Che  magnet  is  placed 

ritly  upon  the  poles,  and  time  enough  is  allowed 
tlapse  tor  the  galranometer  necdlo  to  settle  iu 
zero.  The  armature  is  then  suddealy  detached. 
The  Brst  swing  measures  the  chaage,  due  to  remor- 
ing  the  atmature,  in  the  number  of  magnetic  lines 
that  pass  through  the  coil  in  the  particular  position. 

Bleotro-llBKnAt*  for  Uaxlmum  Ti^otlona. 


>Bing    I 


{>osed  te  inciease  Hie  powez  of  electro -magnets  by 
constructing  them  with  intermediale  masses  of  iron 
tietwean  the  central  core  and  the  ontaidc,  between 
the  layers  of  windings.  All  these  constructions  are 
iounded  on  fallaoies.  Such  iron  is  far  bettor 
placed  either  right  inside  the  coils  or  tight  outaidB 
them,  so  that  it  may  properly  constitute  a  part  of 
the  magnetic  circuit.  The  constructian  known  as 
Camacbo's  and  Cauce'a,  and  one  patented  by  Mr. 
S.  A.  Varley  in  1877,  belonguig  to  this  delusive 
order  of  ideas,  are  now  entirely  obsolete.  Another 
ooDstruction  which  is  periodically  brought  forward 
as  a  QOTclty  is  the  use  of  iron  windings  of  wire  or 
strip  in  place  of  copper  winding,  Tho  lower 
electric  conductivity  of  iron,  as  compared  with 
oopper  ra^kes  hucu  a  constructioD  wasteful  of 
exciCing  power.  To  apply  equal  maguetiBing 
Dowerby  means  of  an  iron  coil  implies  the  expeudi- 
tnre  of  about  six  times  as  many  watts  as  need  be 
«ipended  if  the  coil  is  of  copper, 
Bleotro-UtaBtieta  tor  Uazimum  Ban^a  of 
Attraction. 
We  have  already  laid  down  the  principle  which 
will  enable  us  to  design  electromagnets  to  act  at  a 
distance.    We  want  our  magnet  Co  project,  as  it 

Clearly,  then,  such  a  magiiet  must  hate  a  Tory 
Large  magnetising  power,  with  many  ampere- rums 
upon  it,  to  be  ame  to  make  the  required  number  of 
ma^etic  lines  pass  across  the  sir  TesistancD.  Also 
it  IS  dear  that  the  poles  must  not  be  too  close 
together  tor  its  work ;  cthern-ise  the  magnetic  lines 
at  one  pole  wiU  be  likely  to  curl  round  and  take 
short  cuts  to  the  other  pole.  There  must  be  a 
wider  width  between  the  jioles  than  is  desirable  in 
electro -magnets  for  traction. 

Electro -ICas^etB  of  minimum  Weight. 
In  desiring  an  apparatus  to  put  on  board  a  boat 
or  a  balloon,  where  weight  is  a  considerntion  of 
jprimary  importance,  there  is  agaui  a  difference. 
There  arc  three  things  that  come  into  play— iron, 
oopper,  and  electric  current.  The  current  weighs 
nothing,  therefore  it  jou  ore  going  to  sacriflco 
everything  else  to  weight,  jou  may  have  com- 
paratively little  iron,  but  you  must  have  enough 
copper  to  be  able  to  carry  the  electric 


stnot  mind  heat- 
a  the  biggest 


to  the  attainment  of  year  object ;  but  of  coune  you 
must  use  fireproof  material,  such  as  asbestos,  for 
insulating,  instead  of  cotton  or  silk. 

A  TJaeful  Ouidlng  Principle. 
In  all  cases  of  design  there  is  one  leading  principle 
vhich  will  be  found  of  great  assistance— namely, 
that  a  magnet  always  tends  so  to  act  as  though 
it  tried  to  diminish  tlie  length  of  its  magaeac 
circuit.  It  tries  to  grow  m^jie  compact.  This  is 
the  reverse  of  that  which  holds  good  with  an 
electric  current.  The  electric  circuit  always  tries 
to  enlarge  itself,  so  as  to  inclose  as  much  apaco  as 
possible,  but  the  magnetic  circuit  olnaj-s  tries  to 
make  itself  as  compact  as  possible.  Armatures  are 
drawn  in  as  near  as  car)  be,  to  close  up  the  mag- 
netic circuit.  Many  two- pole  electro -magnets 
■how  a  tendency  to  bend  together  when  the  current 
is  turned  on.  One  form  in  particular,  which  was 
devised  by  Huhmkorff  for  the  purpose  of  repeating 
Faraday's  celebrated  experiment  ou  the  magnetic 
rotalion  of  polarised  lijiht,  is  liable  to  this  defect. 
IndtEd,  this  form  of  electro-magnet  is  often  de- 


ichanically  and  magnetically,  for  the  purpose 
which  it  bos  to  fulfil. 

Here  is  a  small  electric  bell,  constructed  by 
Wagener  of  Wiesbaden,  the  constructioa  of  which 
illustrates  this  principle.  The  electro- magneC,  a 
horseshoe,  lies  horizonlolly ;  its  poles  are  provided 
with  protruding  curved  pins  of  brats.  Through 
the  armature  are  drilled  two  holes,  so  ChaC  it  con 
be  hung  upon  the  two  brass  pins ;  and  when  so 
hung  up  it  touches  the  ends  of  the  iron  corea  just 
at  one  edge,  being  held  from  more  perfect  contact 
by  a  spring.  There  is  no  complete  gap,  therefore, 
io  the  magnetic  circuit.  When  the  current  comes 
and  applies  a  magnetising  power,  it  fiads  the  mag- 
netic circuit  already  complete  in  the  sense  that 
there  ore  no  absolute  gaps.  But  the  circuit  can 
be  bettered  by  tilting  the  armature  to  bring  it  flat 
'"      polar  ends,  that  being  indeed  " 


This 


it  reliable  and  a 


pattern  of  boll. 

Ekclen-Hhiyiul  i-.ijuiiiii.^ittTeia  anotner  curious 
itlustratian  of  the  tendency  to  complete  the  mag- 
netic circuit.  Here  is  a  tubular  electro -magnet 
(Fig.  27).  consisting  of  a  small  bobbin,  the  core  of 


Electro-magnet  Popgun. 


which  ii  an  iron  tube  about  2in.  long.  There  is 
nothing  very  unusual  about  it :  it  will  stick  on,  as 
you  see,  Io  pieces  of  iron  when  the  current  is  turned 
on.  It  clearly  is  on  ordiDOir  electro-magnet  in  that 
respect.  Now  suppose  I  take  a  little  round  rod  of 
iron,  about  lin.  long,  and  put  it  into  the  end  of  the 
tube,  what  will  happen  when  I  turn  on  my  current  r 
III  ttus  apparatus  as  it  etauda,  the  magnetic  drcnit 
consists  of  a  short  length  of  iron,  and  then  all  the 
rest  is  air.  Tne  magnetic  circuit  will  try  to  repeat 
itself,  not  by  shortening  the  iron,  hut  by  lengtben- 

^, . the  current  ._. 

little  piece  of  iron  shoots  out  and  drops  down.  That 
little  piece  of  iruii  shoots  out  with  considerable 
force.    It  becomes  a  sort  of  magnetic  popgun. 

Blectro- magnets  for  XJae  with  Alternating 


When  you  are  designing  electro -magnets  for  use 
with  alternating  currents,  it  is  necessary  to  make 
a  change  in  one  respect—namely,  you  must  so 
laminate  the  iron  that  lutemal  eddy-currents  shall 
not  occur ;  indeed,  for  all  rapid-acting  eloctro- 
mognetio  apparatus  it  is  a  good  rule  that  tho  iron 
must  be  solid.  It  is  not  usual  with  telegraphic 
instruments  to  laminate  them  by  making  up  the 
core  of  bundles  of  iron  plates  or  wires,  bat  they  ore 
often  mode  with  ttibulsr  cores,  that  is  to  say,  the 
cylindrical  iron  core  is  drilled  with  a  hole  down 
the  middle,  and  tho  tube  so  formed  is  slit  with  a 
saw-cut  to  prevent  the  circulation  of  currents  in 
the  substance  of  tlio  tube.  Now,  when  electro- 
magnets ore  to  be  employed  with  rapidly  alternat- 
ing currents,  such  as  are  used  for  elecCnc  lighdug, 
the  freiiuency  of  thealteniationsbeing  usually  about 
100  periods  per  second,  shtting  the  cores  is  in- 
Bufficient  to  guard  H^iinet  eddy-currents  ;  nothing 
short  ol  completely  luminatiug  the  cores  is  a  satis- 
factory remedy.  1  have  here,  thanks  to  the  Brush 
"■■-ctrioEi-" '■-      " 

when  re>iuired  for  the  purpose  of  working  in  au 
alternating -current  circuit.  It  hastwo  bobbins  that 
are  screwed  up  again5t  the  top  of  on  iron  box  at  the 
head  of  the  liunp.  The  iron  slab  serves  as  a  kind 
of  yoke  to  carrv  the  magnetism  across  the  tup- 
There  are  no  6xid  cores  in  the  bobbins,  which  ore 
entered  by  the  ends  of  a  pair  of  yoked  pluniiers. 
Now,  in  the  onlinary  Brush  lamp  for  use  witn  a 
steady  current,  this  plungers  are  simply  two  round 
pieces  of  iron  tapped  into  a  common  yoke :  but  for 
altemate-currenl  workiug  this  constructioa  must 
not  be  used,  and  iiitteada  U -shaped  double  plunger 
is  used,  made  up  of  lamiuuled  iron,  riveted  togetbor. 
Ol  course  it  is  no  novelty  to  use  a  laminated  core ; 
that  device,  Itrst  used  by  Joule,  and  then  by 
Cowper,  has  been  re-pateutod  rather  too  often 
during  tho  post  tifty  years  to  be  considered  as  a 

The  alternate  rapid  reversals  of  the  magnetism  in 


the  magnetio  field  of  an  eleotxo-magnBt,  wbn 
oioited  by  oltemattDg  eleotrie  curraDta.  sets  up 
eddy-cnrrenla  in  every  piece  of  undivided  mstsl 
within  range.  All  frames,  bobbin  tubes,  tobln 
ends,  and  the  like,  most  be  moat  caief  ally  slit : 
otherwise  thej  will  overheat.  If  a  domeMic  flit- 
:_., ,'.  .,i.~,^  ,..,  tjjg  top  of  t]j8  poles  ol  a  pnipe^ 


laminated  electro-magnet,  sQpplied  with  allonitiB; 
ourranta,  the  flat-iron  is  spsedilr  tkeatad  up  by  tlm 
eddy-currents  that  are  generated,  internally  wi 


it.  The  eddy- currents  nt  up  by  inductisD  is 
neighbouring  masses  of  metal,  especially  hi  (oni 
couihicting  metals,  such  as  copper,  give  rJR  la 
many  cunous  phenomena.  For  example,  •  ra^pe' 
disc  or  copper  ring  placed  over  the  note  of  a  strsst: 
electro-magnet  so  excited  is  violently  rqislbd. 
These  remarkable  phenomena  have  been  ncMtly 
investigated  by  Prof.  Elihu  Thomson.  Harightir 
attributes  many  al  the  repttlsion  phenomena  to  0^ 
i__  - — I. f .,._  -Jigjnating  currents  thus  iidiiccd 


the   c 


^''self-Si 


netal.     The 


tbe  elednc 


uctive  propertT  of  tbe  el 
cm^uiL,  ™u«3  me  currents  to  rise  and  (all  lotsr  is 
time  than  tbe  electro-motive  forces  by  whicli 
are  occasioned.     In  alt  such  c 

reaistance  and  indnctauce.    Botii  these  a 

to  diminish  the  amount  of  current  that  flowi,  uil 
the  inductance  also  tends  to  delay  the  flow. 

Connecting  Oolla  for  Qolckeat  Action. 

Take  tbe  cose  of  an  electro- mn^et  forming  sou 
part  of  the  receiving  apparatus  of  a  telegra^  in- 
lem,  in  whioh  it  is  desired  to  secure  veryr^vf 
working.  Suppose  the  two  coils  that  an  wamd 
upon  the  horsesbon  core  are  connected  togatbsr  ii 
series.  The  co-ellkient  of  seU-induction  for  the" 
two  is  four  times  as  great  as  that  of  either  »]>- 
catelj;  co-eflicients  of  self -induction  being  profor- 
■"""      '"  """  square  of  the  number  ot  toma  of«i~ 


ea  the  impedsnu 
p  ot  two  Ihings- 


that 


instead  of  twiiig  pi 


Not 


t  the  twoeo 


^nn,  are  put  in  ponHd, 
uctjon  will  be  reduced  Id 
tbe  same  value  as  if  there  were  only  one  ton,  be- 
cause bait  the  line  current  (which  is  piacticaDj 
unalterodi  will  po  through  each  coil.  Hence  tks 
time  constant  of  tho  circuit  when  the  coils  an  a 
parallel  will  be  a  quarter  of  that  which  it  iiwbsD 
tbe  coils  ore  in  series;  on  the  other  hand,  foragiim 
line-current,  the  float  magnotiaing  power  of  the  tvg 
coils  in  parallel  is  onlv  half  what  it  would  be  will 
the  coil  in  serial.  The  two  lower  curves  in  Fig.  M 
illustrate  this,  from  which  it  is  at  once  plain  Ihit 
the  magnetising  power  for  very  brief  cuncob  ii  . 
greater  when  the  two  c;]ils  are  put  in  paraltd  wifl 
one  another  than  when  tliey  are  joined  in  sarin. 

Now  this  circumstance  has  heed  known  for  nw 
time  to  telegraph  engineers.  It  bos  been  palatel 
several  times  over.  It  has  formed  the  themaat 
sdentiBo  papers,  which  have  been  read  boHi  a 
France  and  in  Euglaud.  Tho  explanation  gnSiD; 
given  of  the  advantage  of  uniting  the  eoili  n 
parallel  is,  I  think,  fallacious:  namely,  thit  lie 
"  extra  currents  "  (i.e..  currents  duo  to  selt-indac- 
tion),  set  up  in  the  two  coils  are  induced  in  <wl 
directions  as  tend  to  help  one  another  when  the  aJh 
are  in  series,  and  to  neuraliae  one  another  «lia 
they  are  in  parallel.  It  is  a  fallacy,  bscanKis 
neither  case  do  they  neutralise  one  anotiw. 
^Vbichevor  way  the  currant  flows  to  make  Ol 
magnetism,  it  is  opposed  in  the  coils  wbiis  tk 
current  is  rising,  anil  helped  in  the  coils  whih  tk 
current  is  falhng.  by  the  so-called  extra  cnnsb. 
If  the  current  is  rising  in  both  coils  at  tbe  W 
moment,  then  whether  the  coils  or  in  serissarse 
parallel,  the  effect  of  self-induction  is  to  rstanl  Iki 
rise  of  tbe  current.  The  advantage  of  panlkl 
grouping  is  simply  ttiat  it  reduces  the  time-CDiulaL 

Sattery  Grouping  for  Onickeat  Aotlos. 


theqiMliB 

ige  your  baltxr*  that  ila  intgrnalli- 
I  be  oqnal  to  the  eKlenol  rwisWaWi 
lult  wholly  wrong  for  rapid  worUit 
The  supposed  best  arrangement  will  not  gini* 
'  'he  expense  even  of  economy)  the  best  nU 
.  might  be  got  out  ot  tbe  given  number  ol  tA 
Let  us  take  an  example  and  calculate  it  onL  Ba 
place  the  results  grapliioallj  before  our  «yM  m  It* 
fhrm  of  carves.  Suppota  the  line  and  dsiMv 
magnet  have  together  a  reststanoe  of  6  cjtms,  al 
tbat  we  have  24  small  Daniell  cells,  saA  al 
electromotive- force,  siy,  1  volt,  and  of  intiinaln- 
mstonce,  4  ohms.  Also  let  the  ooefGcieat  of  fUr 
induction  of  the  electro- magnet'  and  Cumit  bs  i 
quadrants-  When  all  the  cells  are  in  wrisi  As 
resistance  of  the  battery  will  be  !>l>  ohma,  the  totd 
redstance  of  the  circuit  1112  ohms,  and  the  hi 
value  of  the  current  0'2:i5  ampere.  When  all  tta 
cells  are  in  parallel  the  reaistance  ot  the  btttay 
will  be  0-133  ohm,  the  total  resistance  6-ia3  ohw, 
and  the  full  value  of  the  current  0'1G2  amp^ 
AcooriUug  to  the  amateur  rule  of  sroupiag  oaUi  n 
tbat  internal  resistance  equals  elfarnal,  we  nutl 
arrsoge  the  cells  in  1  parallels,  each  having  S  a/k 
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full  value  of  ciuTBut  0'5  luupL^re.  Now 
cpondiug  time-coDitantB  of  the  circuit  in 
J  ouea  (oileulated  by  dividing  the  co- 
of  Klf-induction  b;  Ibe  total  leeiBtsuce) 
ispectiTely — ja  eeriet,  OOBiec. :  in  paratld, 
(PBupail   for   moiiinuai   eleady  curceut, 

From  these  data  we  may  now  draw  the 
Tei,  u  in  Ffg.  liS,  whereiu  tha  ubaciasic  aie 


..^' 


fl  of  time  iu  Becoiidii.  und  th(<  ordiuates  the 
ThB  fiiut  verlieal  dotted  liiica  muk  the 
EitautB  in  the  tlitee  ciues.  It  will  lu  aeen 
D  r&pid  working  is  required  the  magneliung 
vill  rise,  during  short  interrali  of  time. 
idly  if  nil  the  cetls  are  pat  in  aBries,  Ihui 
if  the  cells  oia  gibuped  Hcording  to  tbe 

they  ore  all  put  in  scries,  go  that  the 
as  a.  much  greater  tesietance  than  the  reat 
cuit,  the  tuTTBiit  riaaa  much  more  rapidly, 
of    tha    amolluess    of    the  time-muitajit, 

it  DBTer  attaiuB  the  same  ultimate  maxi- 
nben  grouped  iu  the  other  way.    That  ii 

there  in  ■elf-iDductiou  as  well  asreuHtance 
cuit,  the  amateur  does  not  tell  you  tha  best 
irrangiut;  the  battery.      There  ia  another 

regardiD^  the  matter  which  is  helpful, 
ictiou,  while  the  curceut  iagrowiog,  aatsas 
were  a  sort  of  EipurioUB  additien  to  the 
3  of  thecircmt;  and  while  the  curreut  is 
ay  it  acta,  of  course,  in  the  other  way,  as 
were  a  substcactioa  from  the  reaiatanco. 
9  you  ought  to  arruDge  thebattery  so  that  the 
-BEistanca  ia  equal  to  tlte  real  reiistaDCe  of 
it,  plus  the  siiurioos  resiataDCe  during  that 
lilt  how  much  ia  the  apurioua  resistance 
lat  time  'r    It  ia  a  resistance  proportiOEial  to 

that  bas  elapsed  since  the  current  was 
I.  So  then  it  comes  to  a  queatiUD  of  the 
f  tima  for  which  you  want  to  work  it. 
action  of  a  second  do  you  require  your 
be  giveo  in  f  What  is  the  rate  of  tha 
of  your  electric  bellV  Suppose  Tou  havn 
>at  point,  and  that  the  ahort  time  duriu;. 
B  current  ia  required  to  riae  js  called 

apparent  ceaiiitauce  at  time  t  after  th 
I  turned  on  Is  giveu  by  the  formula  — 

B,.n<.'%  ("''-0 

Short  CorsB  -i.  Long-  Corea 
sidering  the  forms  that  are  best  for  rapi<i 
.  ongU  to  be  meiitioneJ  that  the  e  Recta  cf 
I  in  retarding  chan^ea  in  the  ma^etiaalion 
ores  are  much  more  uotioaabla  in  the  cumi 
r-dosed  magnetic  circnita  than  in  ahi  rl 
Electro- mai^flts  with  iron  ormaturea  iii 
urou  their  poles  w-ill  retain,  after  t)i 
las  been  cut  off,  a  verv  large  part  of  tin  \ 
m.  even  if  the  cores  be  of  the  aofteet  <  i 


TWO  PUZZLES  FOR  THE  EYB8. 

[N  the  anneitad  engraTinga  are  two  puzzles,  wliic 
are  calculated  to  test  the  ability  of  the  eyes  t 
aeasure  lengths  with  approximate  accuracy.     Th 


brst  has  atraight  lines  only,  and  the  puzzle  ia 
guess,  hy  aye -measurement  only,  which  ia  i 
loQgest  and  which  is  the  sborleat  of  the  three  Iii 
ma^ed  AA,  BB,  CC.  In  the  other  ore  curves 
confusing  the  measurer.  The  puzzle  is  to  look 
the  cut  and,  without  meaauring,  aay  which  is  ■ 
greater   distance — across   the   top  of  tha  bat, 


a  toot  rule  and  □ 


PROPORTIONS  OF   WEARING 
SURFACES. 

SOME  remarks  on  the  Iwat  proportions  ot  wear- 
ing BUrfacaa  having  appeared  iu  the  Aiacivan 
JfacAiniH,  Prof.  John  E.  Sweet  made  some  com- 
meuta,  in  which  he  says  that  Mr.  Wilfred  Lewis' 
able  treatment  of  the  question  of  the  proportions  of 
wearing  aorfacea  gives  a  width  ot  the  V  to  equal  a 
flat,  that  is  new  to  ms,  as  I  have  no  doubt  it  will  be 
to  many.  In  thia  connection,  as  a  matter  of  interest, 
I  wish  to  call  attantton  to  an  misatiafactory  result 
tLat  inust  havu  been  noticed  by  all  careful  obssTvars, 
LI  !  ,      t      iLmedy     In  Fig  I  u  shown  the 


■iT=( 


U- 


?A 


^netisation  that  they  may  possBSs ;  In 
less  readiiydemaguetlicd.  InshDrtpIi 
lesa  mutual  actions  are  feeble,  or  almoat 
lie  mngnetisalion  is  lefS  stable,  ahd  dis- 
almost  iuatHUlly  on  the  cessation  of  the 
ing  force.  Hbort  bits  and  small  spheres  of 
e  no  '^magnetic    memory."      Hence  the 


ongat 


t  for  rapid  wort  electro. 

reasnn  for  employins  long  cores  is  to  alfoid 
site  length  for  winding  the  wire,  which  is 
'  for  oanjing  the  needful  dtculation  u£ 
0  force  tha  magnetism  across  the  air-gaps. 
e  EBke«f  rapidity  of  action,  length  1^  to 
ced,  then  tie  coils  must  be  heapi3  up  more 
>n  the  short  cures.  The  electro -magnets 
^can  patterns  of  telegraphic  apparatna 
iave  shorter  cores,  ojjd  a  relatively  greater 
of   winding  upon  them,   than  those   of 


lower  point  of  a  planer  V-  made  iu  the  usual  way, 
and  the  lamo  as  shown  by  Mr.  Lewis.  Fig.  2  shows 
about  bow  this  point  will  appear  when  eicesuvelj 
worn,  nhich,  when  it  becomes  neoessary  to  refit,  it 
objectioaable.     Fig.  3  shows  a  form  that,  assuming 

pretty  effectually  remedy  it,    I  believe,  nam...  ._ 
what  the   diverging  angles  may    be,  so  that  the 
vertical  distances  (a  audfr)  t>B  equal. 
In  reply,  Mr.  T,  A.  Paudie  wrote:— There  isona 

Eint  in  Klatioo  to  the  question  of  the  proportion  of 
aring  surface  to  wear,^vhich,  I  behere,  has  not 
been  touched  upon  yet,  and  which,  it  seems  to  me, 
greatly  complicates  the  problem  of  securing  the 
proper  proportioua  for  any   given  case,  by  cutting 


It  it  yei7  Ine  tliat  mtnrt  littiie  tbeaii,  its  isjtaiicfl, 


re  worn  most  near  the  head-atoct,  but  there  an 
tccptions  to  this  rule.  I  hare  known  lathes  to  bi 
Lied  mainly  for  turning  short  leiigtha  at  the  end  dI 
□ng  Lengths  of  shafting,  bringing  tha  w«ir  mostl] 
leor  the  other  end  of  the  bed.    In  another  shop  Id 


were  olwaya  supported  at  the  middle  by  the  steady- 
lest,  BO  that  the  shears  were  never  used  next  the 
head-stock,  except  when  centres  were  to  be  turned 
or  something  of  that  kind.  The  length  of  bed  and 
the  length  of  the  shafts  liap]Wned  in  iLis  case  to  be  so 
proportioned  to  each  other  that  tlia  wear  was  con- 
fined almost  entirely  to  the  middle  of  tha  l>ed. 

I  have  known  planers  in  which  mudi  (he  tame 
thing  happened,  both  with  regard  to  the  wear  on  tha 
cross-rail  and  that  on  the  platen  slides.  There  are 
men  who  use  the  universal  miUing  machine  with  the 
apiral  bead  always  in  one  position — i.i.,  at  the  end 
ctt  Ihe  platen,  and  where  the  mBchiue  is  uaed  in  thi> 
way  the  wear  of  tha  slide,  and  of  the  screw  by  whicli 
the  feeding  is  done,  is  confined  miinly  to  a  length 
of  about  l'2in.  from  one  end.  But  then  there  aro 
other  men  who,  having  observed  this  tendency  I* 
wear  in  one  place,  correct  it  by  nsing  the  head  in 
different  parts  of  tha  platen,  and  so  diitributelhs 
wear  as  to  greatly  increase  the  length  of  time  the 
machine  can  be  cuo  without  overhauling.  How 
can  the  builder  of  a  tool  tetl  how  it  is  to  ba  uaed, 
or  foe  what  puipuse.  and  if  he  cannot  tell  this,  how 
is  he  to  proportion  the  l)aaring  surface  to  wear,  the 
proportions  of  which  he  does  not  know  !■  Now, 
Prof.  Sweet  set  up  his  traversing  machine,  and 
uaed  it  for  a  while,  and  by  that  meaoa  determined 
just  where  moat  wear  would  coma  on  that  machine 
when  doing  bis  wotb,  and  could  then  proportion  the 
bearing  surfaces  accordingly;  but  could  be  pco[or- 
tion  them  on  the  same  macliina  for  some  othar 
man's  work  ?  He  probably  could  for  the  majority 
of  other  men,  but  how  about  the  minority,  who 
would  be  worse  off  than  if  nothing  had  been  done 
in  that  line,  because  the  chances  would  lie  that  the 
bearing  surface  would  be  cut  away  moat  just  where 
the^  wanted  to  use  them  most  1'  This  would  seem 
to  mdicate  that  while  cutting  away  might  be  all 
right  for  the  man  to  do  who  was  to  use  the  maciina, 
and  knew  just  bow  he  was  going  to  use  it  unl^  it 

worn  out,  it  would  hardly  do  for  the  manu- 

rer  of  tha  machine. 


USEFUL   AND    SCIENTIFIC   NOTES, 
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has  lieen  ocmpiled  showing  what  soma 
itiea  are  paying  the  various  companiw 
iilric  lighting.  Philadelphia  and  Boston 
st,  the  former  having  paid  the  electrio 
iniea  in  IStiO  the  sum  of  161,7Hadols.,  or 
afoat  f  1'i|00O  This  was  at  the  rate  of  ndols  par 
light  New  ■iorL  pays  at  the  rate  of  "(Idols  p«x 
hght  and  m  the  aame  vear  paid  l22,l3l}do1s  ,  or 
£21,100  On  the  other  hand  Lafayette,  m 
Indiana,  pays  onlr  GUdolt  per  light  yearly,  and 
Tonkers   Iiow  York  State,  pays  bUdols  a  year 

Cost  of  Tranamittlng  Power  —The  following 
cnmpanaons  of  the  coat  of  transmitting  power  Iw 
vonous  methods  appeared  m  the  Jin  in  I  inr/rvlh 
dis  3t<«cs  1  Comparative  cort  on  Id  EHP 
transmitted  1  003  yards  By  cables,  1  7'  by  elee-  * 
tncity,  2  21  by  hydraulics  3  JO  by  compressed 
air,  2  98  2  Comparative  cost  on  uOH  P  trans- 
mitted 1  093  vards  By  cables  1  35  hy  hydraulics, 
I  87  by  electnaty  i  07  by  compressed  air  2  29 
"    Comparativecoaton  lOeffeotiveH  P  trantmittetl 

li  1  yards  By  electricity  2  (>4  by  compressed  air, 
!  I  ij  by  cables  1 1'  by  hydraulics  5  2'>  -J  Com- 
1  jrative  cost  on  oO  effective  H  P  toansmittod  o,466 
\ards  By  electricity,  2  37  by  cables  2  Gfi  by 
..mpressed  oil,  2  SO  by  hydraubca,  ,!  0'>  Steam 
wm  the  prime  mover  uaed  m  each  of  the  above 
instances  and  it  appeara  that  tor  long  distanOM 
"lectncity  takes  the  lead  in  economy  oier  all  other 
Rj-iftcms.  It  has  alra  a  great  advantage  iu  Uie 
iacility  with  which  the  power  may  besubdirided. 

Bnbber  Emulalon.— An  American paperBt*t«» 
that  recant  experiments  show  the  intAeatlDB  fact 
that  Indiarubber  mav  not  only  be  kept  emoUifltd  j 
by  a  borax  solution,  out  may  actually  be  dlnolved 
in  the  samo  ftotn  the  raw  solid  gum.  If  only  an 
emulsion  l>e  desired,  a  solution  of  rubber  in  benrine 
or  other  hydrocarbon,  to  which  a  small  portion  of 
alcohol  has  been  added,  ia  miied  by  vigorous  agita- 
tion with  a  two-fifths  saturated  solution  of  borai, 
previously  heated  to  from  IJO'  to  110' Fahr.,  the 
agitation  to  be  continued  until  the  miiture  baa 
cooled  down  to  the  temperature  of  the  air,  or  nearly 
so.  It  is  found  tliat  not  more  than  abont  3-5  to  4;5 
per  cent,  of  rubber  should  bo  present  in  the  fioid 
when  finished,  as  any  higher  strength,  if  attempted, 
quickly  saparatea,  and  in  auch  cases  sometimes  the 
entire  quantity  coagulates  when  the  separation  Onoe 
begins.  It  appeara  from  these  esperimenta  thrt 
Ceara  or  Madagascar  rubbers  are  the  best  for  nae 
in  connection  with  borai  BDlutiouB;r —  " —  -' — 
not  answer  so  well. 


n  ParadoM 


ENGLISH  HEOHANIO  AND  WOBLD  OF  SOEBNOBt    No.  1345 


Jam.  S,  1»L 


SCIENTmC    NEWS. 

IT  appeal*  from  a  tele^ftam  to  the  editor  ol 
Aitronaiuiichi  NachrichSin  that  the  authoi 
tie*  of  Cape  Town  UbBe[TB,(oi7  know  nothing 
all  of  the  comot  Blleged  to  have  boen  observed 
by  Mr.  Eddie,  F.R.A.S.,  of  Gmiiamstown,  nor 
'doe*  it  appeal  to  have  been  seen  \>j  anyone  else. 
Probably  Mtme  error  waa  made  in  the  original 
meaasKe. 

Dr.  Berberich'B  epbemeris  ol  Zona'i  comet  ( 
Berlin  midnight  on  Jan.  6  reads  H.A.  Ih.  Sti 
26:,  N.  Dae.  28°  32 '8'.     The  brightness  is  onlj- 
A  third  of  that  at  time  of  discovery. 

Prof.  E.  C  Pickering  sends  a  communication 
to  All.  yaeh.  No.  300S  which  may  interest  those 
who  make  a  study  ol  star  Bpeca«.  The  Rev. 
T.  E.  Eapin  announced  the  probable  variability 
of  D.M.  +  33-470°  in  Wolsingham  Circaiir 
No.  27,  and  Prof.  Pickering  says  the  spectrum 
is  of  III.  type,  bright  hydrogen  lines. 

In  the  Sidtreal  Meiiingtr  for  December,  llx. 
S.  W.  Bmnham  has  a  note  on  the  place  of  Tycho 
firahe's  star,  or  what  is  known  in  the  newspapers 
(a«  he  puts  it)  as  the  "  Star  of  Bethlehem."  He 
has  been  examining,  with  the  3Gin.  Lick  tele- 
flcope,  the  region  about  the  poiot  assigned  by 
D'Arreet  as  the  most  probable  placo  of  the  star, 
and  he  toond  one  of  tlie  nearest  Argelander  stars 
—D.M.  (63°)  48— to  be  a'cloaa  doable.  The  moan 
ofthreenighte' measures  givesP  313°;  D  052'; 
mage.  S'2,  9-3,  1800-74.  That  is  2m.  /.  and 
18'  north  of  the  assigned  place  of  the  Tycho 
Brahe  star.  Another  star  diSering  but  little  in 
declination  from  D' Arrest's  place,  hut  farther 
following  in  li.A.,  was  found  with  the  12in.  (at 
the  Lick  Observatory)  to  be  an  unequal  double, 
1  three   nights  with  the  3  Gin. 


;  D  1-6 


1,11-3,  1 


That  is  D.M.  (63°)  62,  rated  by  Areelander  as 
S  mag.  Mr.  Bumham  says  that  in  future  theee 
.stars  may  prove  to  be  of  some  interest. 

The  news  of  the  sad  death  of  Prof.  W.  Lent 
Carpenter  will  have  been  read  with  regret  by  all 
who  have  liatened  to  his  lectures  or  beoeEted  by 
his  teaching.     He  will  be  missed  by  many. 

The  death  is  announced  of  Edward  Sang, 
LL.D.,  a  well-known niBthematician,  in  his  8GUi 
year.  The  deceased  gentleman,  who  was  a  native 
of  Fife,  studied  atEdinborgh  TJniveieity  under 
the  late  Prof.  Leslie,  whose  assistant  in  the 
Natural  Philosophy  class  he  was  for  some  lime. 
Afterwards  he  held  the  appoinmeat  of  Professur 
.of  Mechanical  Philosophy  at  Constantinople.  He 
returned  to  Edinburgh  on  the  outbreak  of  the 
Crimean  War,  andjhas  reaided  there  ever  Moce, 
engaging  in  work  of  a  literary  and  scientific 
nature.  Mr.  Sang  was  for  many  years  secretary 
of  the  Royal  Scottish  Society  of  Arts,  and  to  it 
and  to  tha  Royal  Society  at  Edinbnrgh,  and  to 
other  scientific  bodies,  he  made  many  mathe- 
maUcal  contributioos. 

Mr.  Nathaniel  Clayton,  one  of  the  original 
members  of  theOnnof  Clayton  and  Shuttle  worth, 
Lincoln,  died  suddenly  in  his  T9th  year. 

The  death  ia  announced  of  M>-.  William  John, 
-the  wall-known  naval  architect,  at  the  early  age 
of  46  years.  One  of  the  first  studeots  of  the 
Boyal  School  of  Naval  Architecture,  he  entered 
the  Constiuction  Department  ol  the  Admiralty, 
and  made  the  calculation  for  the  first  curves 
of  stability.  Afterwards  he  joined  Lloyd's 
Register,  and  acted  as  scientific  assistant  to  the 
chief  surveyor.  Uis  treatise  on  "The  Mu^ng 
of  Vessels,  first  brought  oat  in  the  form  of  a 
report  to  the  Committee  of  Lloyd's,  ia  reckoned 
the  standard  authority  on  the  subject,  and  has 
been  officially  translated  into  the  languages  of 
the  leading  maritime  nations,  and  one  of  his  moat 
recent  successes  was  the  carrj'ing  off,  in  a  com- 
petition open  to  the  naval  architects  of  the  world, 
«ftheprizeof  2fi,000dolB.  offered  by  the  United 
Statee  Government  for  a  design  for  the  war  ship 
Tfxo),  now  building  at  Norfolk,  Virginia.  In 
ISSl,  Mr.  John  became  general  manager  of  the 
Barrow  Shipbuilding  and  Kngineering  Company,  . 
and  designed,  amongst  many  others,  those  fine  ' 
vessel*  the  Citi/  of  liimu  and  La  Xoimaiidie.  ' 

The  death  of  Gottlieb  Stuber.  the  honorarj- 1 
prosident  of  the  Swiss  Alpine  Club,  will  be  noted  ' 
with  regnt  by  mora  than  the  members  of  the 
Alpine  clubs,  for  he  had  on  almost  complete  topo- 
gniphicul  knowledge  of  Switzerland,  and  being 
aa  rcndy  with  pencil  aa  with  pen,  hin  "  I'unornnm 
von  Bom"  and  bis   "  Ucber  Eis  uiiJSchnoe" 


re  consulted  as  standard  works  on  the  Swis« 
Qountains  and  th^  climbers.     Stuber  was  in  hia 

A  tiptain  of  industry  is  dead  in  the  person  of 
Utt  Auguale  Klein,  of  Vierma,  who  did ao much 
..  jromote,  if  he  did  not  actually  found,  the 
n.iTiiifinture   of   fancy   articles    in   leather   and 

Mr,  l.i,  J.  Symons,  F.lt.8.,  writing  on  Christ- 
II 1-  -diiy  from  Camden -square,  says  ;  We  are  not 

"    '   "  a  frost  yet,  so  that  it  is  * '" 

r ;  bat  my  impression 
,    lir  back  lor  a  period  i 
luTif;  .ind   intense  cold ;   although,    as    regards 
iiclual  intensity  at  anyone  moment,  our  lowr-' 
li</ie  has  onlj'  l>een  14-9°  on  the  22nd,  whereas 
^'hrislmas-dny,  I860,  it  feU  to  6 -r,  and  the  sai 
low  point  was'  reached  on  January  4,  1SG7. 

T)]0  l'r,.Bidcnt  of  the  Board  of  Trade  has 
iippcinted  !i  committee,  consisting  of  Lord  Ray- 
kngh,  F.K.S.,  and  Sir  W.  Thomson,  F.R.S.. 
rcjiresenting  the  Royal  Society  ;  Prof.  G.  Carey 
Fiiator,  F.K.S.,  and  Mr.  R.  T.  Olazebrook, 
I'.  It.S,,  representing  the  British  .Association  for 
Ih"  Advancement  of  Science ;  Dr.  John  IIop- 
l;inson,  F.ll.S.,  and  Prof.  W.  E.  Ayrton, 
l~  K  S.,  rcprosenting  the  Institution  of  Electrical 
IlTiHiiiPPrs;  31r.  E.  Graves  and  Mr.  \V.  H. 
i'ri.tcf,  F.!'..S.,  representing  tha  General  Post- 
niH,.,. :  Mr.  Curtenay  Boyle,  C.B.,  and  Major 
1'.  Ciirdew,  K.E.,  representing  the  Board  of 
TriiJi^,  to  consider  whether  any,  and  if  so,  what, 
.st-'pi  should  be  taken  tor  the  provision  of  elec- 
Iriial  ataiidords.  The  fint  meeting  of  the 
i-oinuiitlcc  will  be  held  at  the  Board  of  Trade 
on  Thursflny,  .fanuary  15.  Sir  Thomas  Blome- 
ritld.  Hart.,  of  tha  Board  of  Trade,  will  act  ai 
fc<  ratary  to  tha  committee. 

L'r.  C.  Le  Neve  Foster  has  been  appointee 
Pri.tt.sHor  of  Mining   in  the   Royal   College  of 

I'r.>£.  T.  E,  Thorpe,  F.R.S.,  will  deliver,  at 
Hu:  Museum  of  Practical  Geology,  Jenny n- 
z1ri?Lt.  a  course  of  six  lectures  (COmmenciog 
J  iTi.  0)  to  working  men,  "On  Water."  It 
-AiidJ  ba  of  benefit  to  working  men  if  earlier 
iiDnuuQcemi'nts  of  these  courses  of  lectures  could 
li-- givt-n  i.nd  the  tickets  be  obtainable  through 
thf!  \ii-sl,  liS  thf  fee  tor  the  course  being  only  sin- 
pi'tLi  c  ni:iny  would  avail  themselves  of  the  oppor- 


At  tha  Koynl  Victoria  Hall,  Waterloo  Bridga- 
iiJ,    Ilr.    i'leming   will    deliver  a   lecture  on 

The  Sloon"  (Jan.  6)  ;  Prof.  A.  H.  Green  will 
'(tiire  on    "Glaciers''    (Jan.    13);    Dr.  P.  H. 


g:m 


The  report  of  CoL  Rich  on  the  Newton  Fitz- 
[irren  "accidunt"  is  not  altogether  satisfactory. 
It  hia  raL^ommendations  may  be  urged  now  as 
ay  hLivB  been  urged  before  on  the  attention  of 
:■  I  onipiinies.  The  practically  reckless  way  in 
liii  ti  li-iiln.s  fira  now  shunted  or  crossed  over  the 
[II. nil ' ■  "hen  expresses  are  nearly  due,  should 
9[ijpj"?d  hy  imperativa  orders,  and  as  Col.  Rich 
} »,  .ill  alations  where  there  is  much  shunting, 
'  »-bara  ato]jping  trains  are  liable  to  ha  set  aside 
for  f.i^t  trains  to  pass,  should  be  provided  with 
I  f  uga  sidings  ;it  the  proper  side  of  the  railway  ; 
nd,  in  addition  to  the  present  rules  lifting  bars  I 
honld  be  usi!ii  to  lock  Uie  signals  of  the  line  on 
,hirh  tlit  trtiiua  have  to  wait  for  "  Line  clear," 
ii  |.olli^il>n^,  consequent  on  the  signalman  for- 
attiTi^  tbtit  lie  has  a  train  standing  at  his  home 
r  itili-;iTica  islgnala,  are  not  nncommon.  Many 
iKniilmin.  buy.  Col.  Rich,  put  one  of  their  flag 
ticks  in  tha  spring  catch  of  the  signal  levers  of 
ha  lina  thiit  ia  blocked  to  prevent  their  forgetting 
h.it  ti  train  i^  waiting  to  proceed  and  pulling  off 
hi-  aigniila  of  the  line  that  is  occupied,  end  he 
ii^ga^t:;  th:it  II  slide  bar,  a  loop,  a  wedge,  or 
•am  other  mechanical  contrivance,  marked 
'  I'rjiin  wiiiliiiK,"  should  be  fixed  to  tha  lovers 
1  llic  I'HbIn  t'.i  do  this,  and  prevent  the  levers 
ling  |nilhji|  liy  mistake.  Surely  it  is  aa  easy  for 
<igri,ilmi(Ti  tij  forget  that  precaution  aa  to  forget 
ii:.t  :in  angina  is  standing  where  it  ought  nat  to 
a.  Wh\-  nfit  prevent  Uie  levers  being  pulled 
ntil  the  line  U  properly  clear? 

orting  .      .    .  

November  13,  says  the 
aomaion  wBS  Que  to  a  failure  of  the  "block," 
and  t.ikas  the  opportunity  to  reassure  the  public 
119  to  the  n  rult  of  a  signalm'in  filling  asleep  or 
being    ovt:it:iksn    with  illucas.     The  result,  us 


experts  know,  wonld  be  a.  dead  lock,  and  lulkiai 
could  bedone  until  tha  anabting  dgasI-buU 
bean  visited.  Major  Uaiindin  tliinki  Ikiti 
boolrineboy  is  of  aadatanc*;  but  exo^ialsq 
boxes  he  oonsiden  a  ncond  asgDalnuii  toki 
source  of  danger  rather  than  of  nfety. 

A  very  long  telepherage  line  has  ban  m. 
structed  in  South  America,  and  is  nearly  «■- 
pleted.  The  line  will  b«  186  milM  isob  o^ 
wiU  connect  Buenos  Ayrea  with  Monto  Ttim. 
Its  object  is  to  allow  of  tniv«lluig  Istter-bcoa 
being  deapatohed  every  two  hoDn  brtvNS  ftt 
two  ciUes.  The  line  will  citMs  the  La  lUi 
estuary  where  it  is  1 9  miles  wide.  The  twe  wn 
will  be  supported  on  each  side  of  the  rinr  1; 
towers  nearly  270ft.  high. 


plated,  and  the  lanS  work  b^ig  already  «d 
advanced,  it  is  possible  that  the  telei^iaie  lia 
may  be  opened  early   in  the  Naw  Tear.    "Urn 


...  _ .  .  'the  respective  Eichangea  (the  B^ 
Exchange  and  the  Paris  Bonrae)  at  ths  MB 
time;  hut  how  the  arrangement  will  vorti 
practice  remains  to  be  seen. 

A  method  of  taking  photogracdis  byMHrf 
electro -magnetism  is  reported  from  Viaui  If 
the  correspondents  of  some  newspua^  M 
details  are  missiiig.  Meantime,  the  (sOniif 
may  be  of  interest:— A  new  mMhod  tf  ]iU» 
grapby  is  described  in  tha  PMfniMi 
ATcMvta.  It  ia  based  on  tha  bet  VMi^ 
phosphorus,  dissolved  in  carbon  UsoUyit^ 
'  ed  by  the  action  of  light  into  red  sUetnt 
)rus.  which  U  insoluhle  in  that  EfA 
ion  of  the  yellow  variety  is  pavndtni 
gUss  pbite  or  a  Uthographic  stone  andtJImi 
to  dry  in  ths  dark.  It  is  then  expand  kk 
light  ander  a  negative  photc^mph  for  btV  ■ 
hour,  when  a  feeble  red  image  is  prodnctl  ^ 
unchanged  phosphorus  is  now  washed  a«q4 
carbon  bisulphide.  Copper  or  mlver  inipilt 
'  ■  ined  from  the  red  picture  bj  ianMI 
:e  in  a  solution  of  copper  anlphstsiiAl 

to  let  the  phosphorus  redoM  tts  it 

Paper  moistened  with  these  tolntiaai  VMt 
print  of  ths  picture  when  pressed  npimthlifc 
That  does  not  seem  to  beavery  attraotinfnM 
I  the  average  amateur. 
Sir  Thomas  Elder's  offer  to  fnrmdilllb 
expenses  for  an  exploration  of  the  An*ni> 
interior  on  the  sole  condition  that  ths  roskMl 
nature  of  the  scheme  shall  be 
his  approval  has  been  rec^ved  with  sal 
•"■'  it   is  stated  to  be  "certain  Hut  i  — 

the  task  of  exploration  will  be  foMJ* 
abundance  among  the  l»ave,  hardy,  and  ^Ir 
^nced  bu^mien  of  the  land  under  the  SowV 


3728. 

Prophylaxla    __     

ivraud    states,     in     the    Jounal    dm 
ilidicttltt  de  Lilli,  that  he  has  found  the  S 

'  the  iodide  of  iron   pills  of  ths^—^ 
Codes,  either  alone  or  associatM  with  phaqm* 
adous     in     atniiting    ths  Jvo^M ' 
m   workers   in   white   W.   Al  >• 


initial  sUjges  ot 

found  that  under  this  bea ,   

istiants  continued  to  ply  thait  trade,  Iks 
le^th  improved  and  the  amo-"'  "'    — 
Doreased. 
Ueaerole    Srr  Battary. 


UlliDg  the  dry  cells  prqiared  by  M.  A.  T.  Ita^ 
is  said  to  consist  of  the  following  solid  i^tM* 
powder  : — Chareoal,  *  B^ 
graphite,  1  part :  J«'l* 


iganeae,  3  parts ;  lime  hydrate,  I  P$}z 

loic  (oxide) ,  t  part  \  and  ■  mixton  n  w> 
._  .  dextrine   or   BCartA^   1    part;    all  kT  ** 
These  are  intimately  mixed  dry,  aiidlM*>|^_i 
paste  of  proper  eanaisUBicj  wi*  JJjSw 

'  "^   ''  ^Uociil'li 


>1  chloride  of  ammoni' 
u  water,  to  which  i 
f  a  solution  of  biohlorida 


add.    TtobiikE 


.  leM.' 
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EES  TO  THE  EDITOfi 


pietfitUji  rt 


itr  IS  /acililntr  ra/tmai,  OmrtifiTmttnU,  wti 
^'  mmiir  b/  Ml  ZrfiMr,  lu  tMll  tu  Mi  pof  o 

ban  cTOTaBa  mtts  irlut  hi  kninn,  and  ■ 
t  kninra,  bat  no  monj  ud  ttwt  notlnUi— 
1  ili  Dthar  mbJiwM :  Foe  null  a  Bantn  mar 

putlmU)'  knoirladn  and  npajsua  ot  Ch< 
^oh  a  penon  or  avui  a  fountain,  that  H  to 
I,  knowi  no  mon  than  what  emrbodT  dura, 
kwp  ■  clutta  with  this  litOe  pltUnu  ot  hj>. 
ik«  to  ■tile  the  whole  body  of  phTiioks,  a  Ti» 
r  gitat  iDconKniaioM  doln  thaii  oiiginaL'' 


WATSB  ON  THZ  IfOOK, 

—Some  ot  thocouaiderntionB  pot  forn-ard 
iriMpotident  ■■  Ja.  Mn,"  also  occurcsd  1 
think  they  deserre  lera  weight  than  h 
•  them.  lu  the  firat  place,  it  may  be  trii 
Tacuum,  ice  (evan  wliea  »t  a  voiy  lo' 
re)  will  evaporate ;  but  it  will  do  eo  only 

melhiog  to  draw  o3  the  vapour  lU  fast  u 

and  the  vapour  would  appsieutly  go  oi 
□til  it  attAiued  the  lequiute  denaity.  whei. 
ratiou  would  cease.  There  ou^bt,  no 
be  vapour  of  this  denatt;  ou  the  iQooti ; 
•rtain  that  there  is  uot?  The  moon  proh- 
ji  atniDBphere,  though  a,  very  rare  one, 
mperotius  of  the  lunar  ioe  may  be  very 

i-a  DOTuider  the  effects  ot  the  lunar  day 
.  however,  the  pbeuomena  would  not  be 
bat  I  have  eupposed.  Duriug  the  long 
dork  part,  which  haa  little  or  do  atmo- 
□uld  be  int«D3ely  chilled,  and  a  Qatural 
■rould  tbua,  in  fact,  be  provided  (o 
Derated  by  the  sun'a  taja  ou  the  bright 


oudensation,  whether  aa 

xiiiw  during  the  night.     "  Ja.  Ha."  n 

this  proceM  was  going  on,  w«  should 
vrhapa  oo ;  but  clouds  do  not  Beem  to  fortu 

rare  atatriapbere,  or  during  aeaiona  of 
Nld.  I  think  it  more  probable  that  tbe 
luld  be  precipitated  as  hoar  frostor  very 
,  without  having  previoosly  exiat«d  in 
t»  ol  suapeuaioii  as  to  form  viribto  cloud, 

clouds  were  formed,  they  would  probably 

over  tbe  dark  part  of  the  moon. 
t  tor  lunar  ice.     Even  as  to  lunar  water- 
>ea  uot  seeoi  to  roe  dear.     Water  wholly 
I  f  air  behaves  in  many  ways  Uke  a  solid, 

not  boil  until  raiaed  much  above  thi 
ttotliug- point.  This  is  probably  its  cou- 
■Jie  moou,  but  there  ia  a  new  element  ol 
J  introduced  by  other  lunar  eonilitiona 
ct  has  tbe  reduction  ot  gravity  ts  oiie- 
I  susceptible  a  aubrtonoo  as  water  t  Ilai 
3r  inatance,  any  efFect  aimilar  to  tbat  of 
Fhich  alters  both  the  freezing -point  and  th> 
int  of  water'r  And  ol  uiuras  there  ii 
joeition  whether  lunar  water  ia  not  im- 

witb   other  aubftancea  which  affect   iti 

If  the  quantity  of  water  on  the  earth 

ientlj  reduced,  it  might     "' 


W.  H.  S.  Monok. 

LVNAB  QLACIATIOir. 

~I  HATE  read  with  much  interost  thi 
.mmunicutiona  in  your  oolumua  as  to  thi 
■Jm  moon's  surface,  and  iu  your  number  f  01 
notice  a  further  eMmpliflcatioa  of  th( 
ot  its  glaciation,  while  at  the  same  timt 
!    proceeding 


A.A..,  where  Mr.  Orensled  ie  clearly  of 
.at  Blaciation  is  au  impoaaibls  condition. 
>tf  ul  (o  me  to  hear  and  read  of  all  aorti 
I,  but  I  have  up  to  now  thought  that  it 
;epted  theorir  that  there  existed  no  water, 
lor  atmosphere  on  or  over  the  moon's 
[s  there,  then,  any  astronomical  doubt  on 
^  or  is  this  a  curious  individual  Uieory  like 
Be  months  agn  in  reference  to  the  theory 
Rhere  Helmlultz  and  Tyndall  weregoiiig 
Fled  over  by  some  Ameiicoa  identi^c 
-  May  I  venture  lo  ask  a  few  ques- 
il  state  a  few  probaliililieB — re  the 
lUjfaee.      Durinj;     the     fourteen -days 

mindi  me  ot  the  old  stoij  of  tlie  m"'"''- 


Icent   Wginning  ot  the  prize  poem :    "The 
lerp^adicular  ray  hath  tlliiauDed  Uie  deptbs  c 


perpendicular  r 
Boa.^-     Uudorn. 


of  the 
which  the  wag  wrote:  "The 
beginntDg  lo  aweat;  lor,  han^  it,  how 
u...  ^K,  .JiaU  be."  This  quite  upset  tbeprue  poem. 
Recent  research  has  tended  to  indicate  that  the 
beat  ot  the  aun  ia  greater,  and  not  lisa,  than  it  hoi 
beeD  hitherto  sappased  to  be.  and  it,  as  was  sup- 
posed.  the  heat  of  the  aun  at  the  moon's  surface 
woold  melt  lead  at  mid-lunar  day,  there  must  be 
an  enormous  melting  of  tbe  ice  and  evaporation  1 

Now,  this  atupendooB  mass  ot  aquaoaa  vapour : 
the  ahape  of  a  cylinder  with  one  end  on  tbe  moc 
and  the  other  towards  the  aun,  muat,  at  its  edge 
come  in  contact  with  the  intensely  cold  temperatui . 
of  space,  and  must  be  converted  into  cloud  and 


fall    . 


rhole 


anitace  graduollf  as  the  evening  and  night  of  1  j 
daya'  duration  snperveues.  Then,  if  so,  we  on 
the  earth  abould  see  the  mist  or  cloud  at  every  new 
moon,  and  also  the  amooth.  white  surfaoe  of  the 
freshly -fallen  auow.     Am  I  not  clgbt ''     I  wait  for 

Now,  Sir.  the  non-eiialence  ot  wat«r  on  the 
moon  roqutrei  eiplanttion.  If  tbe  moon  was 
"wobbled  off"tbe  earth,  which  it  probably  was, 
it  is  made  up  of  the  eamo  sort  ot  matter  as  the 
earth  is  made  of,  and  if  there  ia  no  water  or  ice 
there  muat  be  plenty  of  oxygen  and  hydrogen  in 
aome  other  combinations  or  water  in  some  combina- 
tion.   But  may  there  not  be  ice  or  water  in  the 

enters  the  GHures  in  ita  crust  and  meets  the  molten 
masses    of    the  iuteiioc,    which  eject  it   again  by 


crust  and  ni 
my  view  ot  what 


d  like  bi 


'  Bowing  down  the  fUaures  of  il 

finding  beat  enongb  lo  vaporise  i 

imln  and  soon  became  ice?    This 

1;  have  became  ot  the  lunar 

30  on  the  surfaoe  now. 


entty  capocioa 


»  present  to  keep  „        ^  ,  . . 

the  case  ot  the  moon  and  earth.  Furtlier.  I  should 
tike  to  hear  whether  ho  has  a  reason  to  show  why 
the  air  aurrounding  the  earth  does  not  behave  in  a 
similar  manner  in  the  boundless  vaciiam  whioh  sur- 
rounds it  also.  H.  3.  Dixon. 
Shanfclin,  I,W,,  Deo.  2S,  1890. 

PATH    OF    ITBPTTJNB. 

[31921,1— W:Tit  all  due  respect  to  "H.  S.,"  I 
have  found  his  chart  on  too  large  a  soole  to  be  of 
any  service  in  finding  this  distant  planet.  The  dia- 
'  Mr.  Wangh's  i>  much  more  serviceable 


but  this  is  faulty  in 


s  the  pUuel's  path 


I  found  the  planet  on  the  night  of  tbe  ISth  as 
follows:— Ascertaining  the  star  ca'  Tauri  to  be  ia 
apparent  R.A.  Ih.  2m.  49b.  and  Dec.  10'  19'  IS 
>orth,BndtheR.A.  and  Deo.  ofNeptone  from  ,V.^., 
page  209,  to  be  ih.  I2m.  Ha.  and  Dec.  ISF  2S'  '27",  I 
look  tbe  diSerencea  (9m.  5Ss.  in  B.A.  and  9'  12'  ii 
D-v.)  and  made  use  ot  them  as  foUowa  :  — 

Orienting  my  micrometer  eyepiece.  I  brought 
^1  Tauri  O'^l'i  to  the  south worda  of  the  centre  ot 
the  Reticule,  and  allowing  the  telescope  to  remair; 
at  rest,  waited  until  9m.  56a.  sidereal  time,  oi 
Om.  Hiis.  mean  time,  had  elapaed,  when  Septum 
was  seen  precisely  in  the  cealte  of  the  field.    Th( 


relative  positions  of  the  accompanying  stars  were 
then  as  sbawu  herewith. 

II  our  readers  will  turn  to  the  EsuLisa  Me- 
CHiiJic  Oct.  22,  isau.  page  187,  they  may  readily, 
by  the  aid  ot  the  diagram  there   given,  make  on 

cur-tp  chart  of  the  conSgurstion  for  themselves. 

Neptune  being  in  the  centre  of  the  field,  we  pro- 

ed  as  follows :— From  centre  count  easterly  along 
acole  line  2)  divisions,  and  set  oB  at  riebt  angli^ 
jtlis  of  a  division  to  the  southward.  Tbia  marks 
the  place  of  a  star  ot  ab.->ut  the  eime  brightness  as 

tlie  planet,  say  B^  magiutode.   From  csntie  ooimt 


ev 


of  a  9J  magnitude  star.  From  centre  count  north- 
wards  12  drviiiona,  and  set  off  easterly  5  divisions. 
This  star  is  8j  mag.  From  centre  count  northwards 
'^i  divisions,  and  set  off  westerly  2)  divisions.  Thi* 
shoWB  the  place  of  an  St  mag.  atar.  Prom  centra 
count  Gt  divisions  to  the  north,  and  aet  off  to  the 
west  holt  a  division,  and  you  have  the  la.9t  atar 
(9J  mag.)  And.  lastly,  from  centre  count  halt  * 
division  south  aud  set  olf  2)  divisions  west,  and  you 
have  the  poaitiou  of  Neptune  on  Doc  29  at  9  p.m. 
A  line  dra^n  through  tbe  two  places  of  the  pluiet 
will  give  its  approximate  path,  and  beariug  in  mind 
that  each  division  represent*  63'  of  ari-,  you  havA 
tbe  scale  ot  the  configuration.  The  sketch  now  sent 
shows  this  as  seen  u  an  inverting  telescope,  the 
stars  marked  1,  2,  and  3  Iwing  of  the  same  bright' 
ness  as  the  planet,  and  those  marked  4  and  0  * 
magnitude  or  so  fainter. 

Hull,  Dec.  22.  H.  P.  Blade,  P.S.A.S. 

[31922. j — I  near  protest  against  the  figure  oa 
~~  333  ot  the  Enolibu  MECiUNto  ot  December  19 
...J  aecopted  aa  a  chart  prepared  by  me  lo  assist 
m  finding  tbe  planet  Neptune. 

At  the  beaiiLuiiig  ot  thia  month  I  sent  Mr.  Waugh 
a  chart  ot  the  leading  stars  near  the  planet,  drawn 
on  the  squared  forms  in  use  here  for  our  ordinary 
variable  star  obarts,  and  waa  greatly  surprised  U> 
receive  from  him  a  note,  dated  8th  Dec,  m  which 
he  says,  "  I  have  taken  the  liberty  ot  sending  * 
copy  ol  your  chart  to  the  ■  E.  M.'  "  The  diagram 
which  illustrates  hie  letter,  No.  31879,  is  but  a  tiry 
rutle  copy  ol  the  original. 

The  very  excellent  chart  by  Mr.  Sadler  in  tb« 
"E.M."olNov.  IS,  1389,  and  the  additional  in- 
formation he  has  ao  kindly  given  in  letter  No.  31842 
in  the  "£.U."  of  Dec.  5,  render  any  fnrthsr 
remarks  unnecessary. 

Ohan.  OroTer,  Assistant  Observar.. 
KousdoD  Observatory,  Lyme  Rtcis,  Domt, 
Dec.  22,  1S90. 

THE  UBTBOB  OF  DBO.  14tli. 

[31923.]~Iii  reply  to  your  correspondent  Mr. 
Wm.  Londou,  I  beg  to  aay  that  I  am  well  aware 
of  the  difference  in  the  rateof  apeed  at  which  sound 
and  light  travel ;  at  the  same  time,  he  is  lully 
Justified  in  drawing  my  attention  to  the  tact  if  ha 
imaglnci  that  I  meant  to  iuter  that  any  sound  ac- 
companying, or  even  immediately  following  iU 
appearance,  could  be  heard  from  all  the  points  at 
which  its  Qjght  was  wltneased.  My  own  impression 
was  that,  although  commencing  adently,  a  rusbing 
sound  was  audible  just  before  its  disappeoronoe ; 
but,  as  I  said  in  my  origiusl  commimicatioii.  I  may 
bave  been  mistaken.  If,  however,  it  actually  fell, 
as  asserted  by  Mr.  Morg*n.  whose  letttr  I  inclose, 
on  a  spot  only  a  few  buiidreil  yards  distant  from 
that  wbence  I  myself  beheld  it.  then,  of  courae, 
there  is  nothing  surprising  in  the  fact  ot  ita  having 
been  accompanied  by  sound.'  The  point  ot  the 
heavens,  W.S.W.,  in  which  Mr.  London  witnessed 
thia  phenomena,  and  the  period,  ■'  eight  minutes," 
at  the  end  of  which  the  aound— if  really  that  ot  its 
flight — roicbed  hia  eat,  correspond  very  fairly  with 
tbs  locality,  Woodhrideo,  SuiTolk.  at  which  ha 
witnessed  it,  auppoaing  tna  bohde  to  have  fallen  in 
a  northern  auburti  of  Loudon.  Two  facts  seem  to 
me  to  await  verification.  Did  it  really  taU,  ai 
staled  by  Mr.  Morgan,  who  goes  so  for  astodeclsrs 
that  he  picked  up  some  ot  ita  fragments,  and  waa 
ito  fall  accompanied  by  any  sound  F 

Dec.  29th.  A,  B.  Spenoer. 

[31924.]— Tub  London  evening  paper,  the  .ff'-f  0 
deserves  the    thanks  of  oil  interoetcd   in  celeetial 


physics,  for  the  liberal  way  it 


imenta  of  dilTorent  observers  ot 
nenon  in  various  localitios.  Two 
U  importance,  have  thereby  been 


that  it  was  undoubtedly  accompanied  by  a  roaring 
or  rushing  sound.  The  opinion,  however,  expressed 
in  the  £VA'j  of  Saturda;^  evening,  that  several 
meteors  must  have  fallen  simultaneously,  is  a  con- - 
elusion  from  which  1  utterly  dissent,  and  feel  sura 
that  all  the  descriptions  reter  to  one  and  the  same 
phenomenon.  The  writer  is  evidently  unaware  of 
the  height  above  our  earth  at  which  such  bodies 
frequently  travel.  A,  B.  Spenoer. 


", kelp- works,"  where  tbe  burning  of  the  bulk;  sea., 
weed,  locally  termed  "  tanglea."  is  carried  out  on  a 
large  scale.  "Itdine,"  that  important  element, 
was  acc'deulolly  discovered  by  the  French  chemist 
M.  Courtoia  BO  recently  as  1812.      It  eiista  in  most 

has  been  detected  iu  the  miueral  kingdom,  combined 

with^voi.    Theuliei  irom  the  lunuKes fona on 


UNGLXSH  KBOHAmO  AND  WOELD  OF  80IKWOB:    Wo.  1845. 


import  kiod  of  cubonfttfl  of  lodB  (kelp),  bDOWn  ftt 
the  WDTk*  u  "  dUBt."  This  ii  repeatcdlf  boiled  to 
exiTsct  the  chlorides  and  other  superfluous  com- 
poundi.  The  rsaidue  is  treated  ncisatiflcally  nith 
oxygen,  which,  nniting  vith  nadiuni,  driree  off  the 
iodine  in  purple  Tapoun,  oondeiiiiiig  in  (he  form  of 
iron-grej  cfyitAli.  ThiH  finoJ  oper&tioii  ia  per- 
taimA  at  .Glasgow,  to  « hich  port  cargoes  of  this 
Taliubte  "  dost  «ro  regularly  ehipped.  There  was 
•  pier  attached  to  the  vard  of  the  works,  at  which 
k  We  of  steam>baata  fieqaeutly  cklls.  The  colleo- 
tioDuid  outage  of  the  •eaweedisaccotterinduetrT, 
teqnirlng  tine  and  labour,  which  seemed  to  me 
renumentiTS,  boata  aometiinea  bung  found  more 
oouTenient  than  wheeled  carriages,  acoording  to 
the  locality.  Some  beautiful  eiperimenta  can 
be  illiurti^tfld  with  iodine.  T  will  only  msntioo 
DOB.  Terlmiideti/XilroBfH, — Mix  a  stroDg  aJcobolic 
solotiaii  of  iodine  with  liquor  ammoniie  ;  add  snmai 
distilled  water  ;  a  black  powder  sabiides,  which 
to  be  separated  by  filtration.  When  ths  powder 
drr,  the  slightest  touch  oi  increase  of  temperatu 
Will  cause  it  to  explode  with  a  sharp  report.  > 
ue  has  erer  been  mads  of  this  preparation,— it 
only  an  amusing  cnrioeity.  I  found  iodine  ointmen  , 
bestowed  on  the  Qaitraus  tribes  of  the  Upper 
Bnthmapootra,  a  wonderful  ooncQiatory  preseut, 
.1. .t_t n  anddiildren 


01TT-07-THZ:>WAT    TUXNIKQ. 

It  I 

uiouto  i^na&fii  w^kmao,  as  a^ed  in  letter  31863. 
For  some  time  past  I  think  their  turnery  (like  other 
Indian  aits)  has  deteriorated,  and  it  is  chiefly  cor 
SiMd  to  thOM  Doltiple  boxes  and  spherical  toys 
IsAnia  woods,  corded  witb  gaudy  laoquen.  Ivory 
is  no  longor  cheap  and  abondant,  which  may  be 
one  MMDn,  and  the  demand  for  high-class  work 
has  neatly  dimiiushed.  China  has  always  sor- 
passsd  India  in  article*  of  this  didoe  matenal  and 
mtrioatA  detign.  Sixty  jean  ago  turning  was  a 
faroarite  raonation  among  the  highly-paid  English 
ofBdals  of  India  with  ample  leiinira  to  punue  the 


the  L.  and  S.W.R.     I  should  alK)  bo  glad  of 

explanations  to  the  following : — 

(1)  The  initmctions  to  guards  on  pagel0i;(2) 
lat  (he  L.  and  K.W.R.  auto.  Tttc.  brsJte  will  not 
'ork  with  other  oompanjei :    (3)  that  the  large 

ejectors  must  be  shut  Eradually  ;  and  (4)  the  stat«- 
nent  on  page  114,  by  Uie  Caledonum,  ''the vacuum 
in  nil  Tehiclos  which  are  fitted  with  a  hand-braka 
unat  be  destroyed  by  the  ball-valve  wire  only,  and 
lot  by  the  lever  of  the  five-way  cock." 


ZACOUOTIVBS  AKS  Z.0OOH0HVB 
BUKKINO. 

[31930.1— We  have  had  a  good  many  diagrams  of 


.s  poosible  has  also  been  rscomniended,  a 
.uttiog  pledgets  of  wool  under  the  side 
TOW  m.  running  tinfoil  under  the  edge, 
ag  the  flesh  (whence  the  pain  sprinnj 
^lerchloride  of  iron,  roorciinc  oxide  {wUd 
^fteu  the  nail],  or  tannic  add — the  obje 
snder  the  fiesh  hard.  I  think  mysd 
emedy  is  to  encouraeo  the  nail  to  grow 
jiuch  as  ponible,  but  let  it  grow,  even  ha 
.<eyond  the  ftmh  of  the  toe,  rounding  it 
and  keeping  ths  skin  poshed  back  aa^ 
[hossible  to  show  ths  "  half  -  moon.' 
^.eisonally  interested,  I  should  like  to  haai 
n  an   iu-growing  toe-nr-'    "    '"  —  "■ 


if  his  splendid  attainments 
—4yoTj  vaaas,  copied  from  a  hirge  t>ook  of  Etruscan 
nUM :  the  lam's-head  handles  of  these  veaels  he 
earVed  in  ebon^,  fixed  by  invisible  screws  to 
ndea.  The  eflfect  of  these  black  adjuncts  to 
white  surfaces  was  very  imposing.  I  paeseis 
of  tul  qtedmens — a  beautiful  circular  ivory  box, 
fiin.  diameter  and  2Jin.deep  (including lid),  artistic. 
aUy  ornamented  in  eveiy  part  with  fluting  ani 
onmdpattetns,  like  the  cases  of  hiRh-cl ass  watches 
The  box  ia  very  heavy,  for  the  tusks  of  those  dayi 
were  enormous.  This  amateur  used  lieijucntly  to 
•and  a  lovetj'  ^old  ring  of  plaited  wire,  inclosed  In 
a  tinj  box  of  ivor;  uo  larger  than  a  pill  receptacle, 
to  bu  many  female  relalivee  in  England,  as  he 
never  returned  to  his  native  laud.  Sandal-wood 
also  was  a  favourite  material  with  him,  of  which 
he  made  many  tasteful  keepsakes.  Each  ivory 
TMe  was  mounted  on  a  aoUd  stand  of  ivory. 

OROAKETTB. 


to  nnd  pArticuiait,  but  nei 
querist  will  ^ve  an  idea  of  his  requirements,  1 
wiUi  the  Editor's  permission,  send  some  skt 
and  desoriptiotis  of  the  various  oonstructions. 
Meantime,  as  the;  range  in  size  from  the 
13-note  toys  recently  advertised  in  the  "E 

organs,  at,  say,  130  guineas 
ion  is  implied  in  the  term 


about  theii 

take  any  in 

on  p.  383  we  have  an  illustratiou  of  a  Oi 
compound,  with  dimonsiona— interesting  as  far  as 
they  go,  but  no  criticism  of  the  design  (a  four- 
couplwl  compo.)  as  compared  with  that  (p.  9o, 
Vol.  LI.)  single  compo.  on  the  X.E.  line.  Is  it  not 
one  of  Uie  advantages  of  compounding  that  the 
ooupling-cod  can  be  dispensed  with,  as  the  high  and 
low  pressure  blinders  can  be  separately  connected 
to  a  pair  of  driving  wheals— tlius  obtaining  as  much 
adhettonanddispennng  with  the  coupling-rod,  which 
has  proved  itseU  rather  dangerous- noUbly  in  the 
Pemstons  accident  and  eisewhero.  It  is  not  the  rod 
which  is  always  the  first  to  go  ;  but  does  not  the 
tieing  togelher  of  the  wheels  have  something  to  do 
with  the  breaking  of  crank-axlesi'  I  note  that 
there  is  a  deoided  tendency  on  the  part  of  loco, 
designers  to  return  to  single  drivers  for  use  in 
express  work,  and  I  think  it  wise,  especially  when 
the  steam  nnd -dropper  ia  fixed  and  the  rails  are  of 
sufficient  strength  to  carry  the  weight.  I  believe  it 
is  seventeen  Ions  on  the  wheels  of  the  new  Midland 
singles.  For  goods  work  the  sii-couplad  teems 
necessary,  and  probably  it  might  be  better  to  use 
ths  eight-eonpled,  or  "Consolidation"  type 
(Amerioan),  where  Uie  traffic  and  gradients  are  Mth 
heavy.  SurelytherearesomedriTerawhocouldgive 
useful  notes,  and  also  dnignera  who  can  explain  the 
reasons  for  this  and  that.  Alteration  of  detail  is  not 
always  on  impnjvement.  Then,  again,  I  should 
like  to  know  why  so  many  drivers  (the  majority, 
I  think) ,  run  with  the  fire-door  open.  ^Vhat  is  the 
object  f  It  it  is  necessary,  it  would  seem  to  point 
to  some  fault  in  design,  for  a  "furnace"  should 
enrely  be  bo  designed  as  to  conserve  all  the  beat 
(energy)  possible.  Here  is  another  question.  What 
is  the  system  of  fog- signalling  in  most  general  use  V 
Should  there  be  two  detonatoni  for  a  stop  and  one 
for  all  right,  or  would  it  do  to  have  only  one  for  a 
stop,  and  the  absence  of  one  as  an  all-nght  signal. 
Detonators  are,  I  suppose,  now  made  perfectly 
liable  to  fail.  I  should  welcome 
hese  points,  instead  of  the  inter- 


rorthy— 


organette"),  it 


it  must  be  Sied  by  those  asking 


THE  SBEPBST  MIHB  IN  IiANOASHISB. 

[31928.  l—In  your  issue  of  Dec.  19th  you  state 
Aahton  IIoss  as  the  deepest  mine,  1,040  yards. 
There  is  some  error  here,  as  in  Pendleton  we  have 
been  getting  coal  l,10j  yards  from  the  surface  foi 
tome  years.  J.  F,  Q. 


[31929.1-1  Wia    under  the  impression  that  th. 
HHland    had    adopted    the  baU-valve  vacuum  ii 

place  of  the  Clayton  "two-minute"  ;  but  I  see  in    concerns  the  suSerers.''    Many  yean 
the  Continuous  Brake  Itetums,  endins  June  30,    army  surgeon  told  me  that  the  best 
IB90,  that  the  broke  at  present  in  use  Will  not  work    was  to  cut  a  Y-slit  from  the  tip  down  to  the  lunei 
■■ ^"-  " '  ""-e  Ci.N.,  M.S.  and  L.,  and  |  or  matrix,  and,  if  my  memory  does  not  play 


A  TBST  VAOXJB  CLAIM. 

[3I93I.]— In  letter  31870,  pages  335  and  ^u...  <■ 
'nter  claims  the  Best  proposal  of  the  "  spiral  slot 
and  differential  screw  adjustment  "  in  virtue  of  the 
"date  of  the  original  drawing  being  March,  1870. 
Imagining  be  meant  the  "  E.  M.,"  I  turned  u 
"    '  date,  but  found  no  oiigmal  drawing  of  tl 

he  aescribea,  figured,  or  even  mentioned,  L 

any  of  the  numb^  of  that  month.  I  can  haroly 
fancy  bim  founding  bis  claim  on  the  fact  of  thai 
date  being  simpbi  on  hi>  mca  drauriiig.  At  all  events, 
until  the  gentleman  shows  that  his  design  wai, 
published  in  some  journal- and  "  "  "'  ~  """ 
"E.  M."  at  all,  so  far  as  I  know- 
having  occasion  to  name  the  "  spiial  slot 
ferential  screw  adjustment"  will  designate  them 
heretofore,  and  will  value  such  post  factum 
.  .  [ms  OS  have  been  made  in  "  Ours"  at  their 
proper  worth,  and  those  who 


[31932.1~Thb  note  quoted  from  Dr.  IticbordsonV 
Aseteinad  {f.  352)  will,  no  doubt,  be  suggestive  to 
many  of  your  readers,  and  the  remedy  prescribed  is 
doubtless  effideot,  when  carried  out  by  the  surgeon : 
but  the  question  is.  How  can  people  get  relief  by 
their  own  actions  F  Various  causes  are  nasigncd  for 
this  at  times  painful  "disarrangement,"  but  Uie  most 
difficult  to  deal  with  is  the  case  in  which  the  first 
nail,  having  been  injured,  is  replaced  by  nev 
growth,  the  old  one  tieing  shed.  It  is  sometime'^ 
said  that  the  in-growth  of  the  toe-nail  is  caused  by 
wearing  boots  with  pointed  toes ;  but  Ithinkthai 
boots  too  iJiort  are  far  more  likely  to  cause  it.  But 
whatever  the  cause,  the  remedy  is  "  the  thing  thst 
concerns  the  sufferers."    Many — " 


Nni 


BOOKBINDINa. 

[31933.]-!  HAD  intended 


iting  ir 


, 31854  when  it  appcarrai ;  bo' 

tiurry  away  from  home  at  the  time,  an 
iirevented.  I  think  your  tool  described 
jl9l7  for  cutting  will  be  most  useful  to 
If  hose  greatest  obstacle  in  following  thii 
t  he  cutting  of  edges.  I  would  suggest  that 
liinders  who  have  thought  out  dodges  of  i 
TDd  found  them  useful,  should  submit  Ui( 
eaders.  lam  suro  the  Editor  would  itrii 
oom  tor  them.  I  have  tried  to  include  si 
a  my  articles  ;  but  we  practical  men,  » 
;very  neoeesary  tool  at  hand,  not  bs' 
leeesaity  for  inventing  dodges,  knowlw 
hings  than  those  you  have  te  deyiss  a  i 
.vercoming  every  diffioulty  as  it  arises. 

I  am  exceedingly  pleased  that  you  hsi 

[tiy  articlea  of  servioe  to  you,  and  Uie  eip 

vour  thanks  has  givra  me  more  nlesson 

best  Christmas-box  I  have  received. 

Dee.  25.  Frsctical  Bookbi 


DBY   BATTBBIBS. 

[31934.]— Mb.  a.  CiPlATZi  (letter  319I( 
I  quite  right  when  he  says  that  in  Uis 
.jofit)  ceU  the  oxide  of  nno  remsins  wl 
formed,  and  shields  the  line  from  fnrtbsi 
it  that  it  is  true  with  every  dry  cell ;  li* 
ith  the  Qassner  and  most  others.  But  in 
is  does  not  matter  much,  because  tbesa  i 
cb  a  ^r^r  z\ne  mrfa.n  that,  with  ordinsiy 
._  bell- work,  it  takes  xieart  before  the  nw 
completely  oxidised  and  chemical  action  ; 
)ir.  Caidatzi  speaks  of  dry  cells  six  yean  ^ 
fair  to  Judge  cells  of  the  present  data  M 
1^  him  take  a  Gaasner,  made  since  l! 
nnd,  if  properly  made,  ba  will  find  that,  i 
linging  a  liell  on  and  off  tor  five  or  six  ' 
win  have  to  wait  more  like  five  or  six  ye 
the  cell  is  exhausted.  On  August  2  of  tl 
made  up  a  small  Oossner  of  the  improved 
javB  it  eight  or  nine  hours'  bell-ringing  i 
ft  made  a  total  of  over  120  hours.  I  r* 
by  battery,  and  again  submitted  to  the : 
whm  it  gave  neariy  100  hours,  which 
prove  that  it  was  not  capable  of  thorough 
tion.  I  recharged  it  again  by  battery, 
then  (Sept.  4l£)  it  has,  with  snothet 
ringing  a  bell  once  every  hour  night 
besides  ringing  other  bells  on  and  oif.  H 
Mr.  Csplatzi's  common  porous- cell  Leda 
the  1'20  honre'  bell-ringing  at  eight  ot  i 
per  day  f  Would  it  ring  a  bell  nine  honi 
ously  ?  How  often  would  be  have  to 
□no?  Would  the  ammonia  chloride  di 
Einc  oxide  as  fast  as  it  would  be  form 
not  the  modern  Gossner  compare  favon: 
the  Ledanchf  'As  regards  heavy  and 
work?  1  do  not  say  that  the  (Jasmer 
faction,  as  there  is  plenty  of  room  lo 
ment ;  but.  nevsrthelees,  we  get  good  n 
the  pment  oell,   notwithstanding    that 


roughly  speaking, — . , 

porous-pot  Leclancb^.  One  notebls  thi 
u  that  its  I.K.  ia  decnatrd,  instead  ot  in 
being  ^ort- circuited  for  a  while.  I  tal 
owing  te  the  formation  of  H.O  during  ac 


uouNrnra  obindstoh] 

[31935.]— Whit  is  the  moat  approved 
lounting  and  running  grindstones  in  tl 
our  side  of  the  water  '■:  Here  the  prai 
loat  suitable  is  that  described  by  U 
>me  little  time  ago  in  the  AaitrieaiiMt 
'  any  improvement  can  be  suggertsd, 
ke  io  know  what  it  io. 
In  running  high-speed  atones,  says  Mi 
11 — :— p^ts  should  bo  well  attend^ 
■a  ot  stene  aboald  be  turned  a 
'  diffusing  water  over  its  i 


foUi 


I.    Will  you  kindly  explain  this  F    I  fully  1  false,  Dr.  Edmonds  suggested  practically  ue  same   point  on  the  same.    To  j 
L  the  GiMham  auto.  vac.  brake  as  used  I  treatnia»t.    Somping  the  crown  ol  the  nail  as  thin  I  stone,  ite  toos  ihould  be 


from  the  pipes  arranged  at  the 

itiifugal  forCB  carrying  to 

To  sat  the  twst  ret 


1.  1891. 
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'  itone.  Im]>raaiODS  ahould  be  mode  tvo 
QChei  »pirt,  and  nbont  lin.  d»ep.  The 
hould  luppl;  just  Bofficieut  water  (o  keep 
Tit  Irom  nasQiiig  off  the  faoe  of  atone, 
e  free  rrit  tliat  IcMpa  the  stone  aharp.  In 
ipeed,  I  have  run  atane,  when  the  work 
&it  the  lircB  of  the  workmeD  were  not  in 
high  u  6,000tt.  per  minute ;  but  I  would 


Lte  that  apeed,  for  the  stone  frenuentl; 
it  I  do  regard  4,000ft.  pn  muiute  a 
afe  speed.  Stones  with  red  aeoma  in  them 


T  in  sketch  is  tor  the  porpoae  of  riatring 
of  stone  ;  when  it  is  to  be  tamed  off  a 
>d  will  be  found  to  be  the  best  thioK  for 
ose.  For  machine-shop  use  the  none 
cased  in,  with  the  exception  ol  mn  apertora 
to  grind  throng    To  attempt  to  grind 


can  be  stored  in  mch  a  revolving  ring.  The 
kinetic  energf  is  equal  to  half  Che  product  of  the 
masa  of  the  ring,  and  the  square  of  its  circum- 
ferential velocity.  The  centrifugal  force  of  the 
rotating  ring  produces  a  tenaioiul  stresa,  and  if 
this  tenaional  aliasB  exceed  the  tenacitj  ol  the 
substance  of  the  ring,  it  will  fly  asunder. 
Now,  t^e  tension  due  to  the  centrifugal  force 
depends  on  the  square  of  tbe  linear  velocity  and  the 
heaviness  of  the  matter  of  the  ring,  but  is  inde- 
pendent of  its  diameter.  Hence  it  follows  that  tbe 
maximum  linear  velocity  a  ring  of  any  given 
material  can  acquire  withont  rupture  is  independent 
of  its  dimenaions,  and  consequently  there  is  a 
maximum  to  the  amount  of  rotative  energy  that  a 

gvea  mass  of  the  material  can  acgoite  when 
nned  into  one  or  more  rings.  Further,  the 
energy  of  rotatioa  iB  greater  in  a  ring  for  a  given 
circumfereotial  velocity  than  for  any  other  geo- 
metrical form  ;  hence  there  is  an  absolute  limit  to 
the  amount  of  energy  that  can  be  stored  by  rotation 
on  a  given  quantity  of  a  given  anbstanoe.  This 
limit  can  be  easily  calculated.  Fur  iron  it  ia  about 
■2,300  foot -pounds  per  cubic  inch.  That  is  tosay,  if 
the  quantity  of  rotational  enei^y,  mmreased  in 
foot-pounds,  in  a  mass  of  iron  is  divided  by  its 
contents  in  cubic  iachea,  the  quotient  never  exceeds 
2,500. 

{2)  If  the  law  is  universally  true,  there  must  be  a 
limit  to  the  rectilinear  velocity  that  can  he  com- 
municated to  a  mass  of  matter.  Since  we  can  io 
imagination  give  a  mass  of  matter  any  velocity  we 
please,  it  seems  at  first  sight  that  no  such  limit  can 
exist.  But  I  consider  that  the  limiting  velocity 
cannot  be  fAund,  not  because  there  ia  no  snch  limit, 
but  merely  because  tbe  problem  ia  indeterminate. 
If  the  cocditionB  under  wfiich  the  body  is  to  acquire 
the  velocity  are  specified,  the  limit  canbe  calcnlated. 
Suppose,  lor  instance,  tbe  body  ia  to  acquire  ita 
VBlodty  by  falling  lo  the  aurf aco  of  the  earth  ;  then 
the  greater  the  height  from  wbicb  it  (alls  the 
p1^ate^  will  be  the  velocity.  Bat  this  doea  not 
mcreaae  deflnttaly.  It  never  exceeds  seven  miles 
per  second,  even  though  the  body  were  to  fall  from 
an  infinite  height. 

(3)  Now,  suppose,  instead  of  storing  energy  in  a 
*  --in  by  putting  it  in  motion,  we  atore  energy 


what  we  know  of  energy  in  general.  It  the  energy 
of  a  battery  is  tiaiiimitted  along  the  win,  there  u 
no  limit  to  the  amount  of  energy  that  may  be  trans- 
mitted along  a  wire  of  a  given  size.  This  is  about 
as  reaaaaabb  as  to  (appose  tJiat  there  ia  no  limit  to 
thequautity  of  matterlhat  may  be  oondensad  in' 
a  space  of  given  di '--  «    ■•   « 


BTHBB  AND  BLBOTBtOITT.— Vt. 

[31937.1-I»  "  a.  J.  B."  (31891,  p.  355)  proposee 
to  deal  with  the  objections  I  have  raised  to  the  ether 
theory  ot  electricity  I  hope  he  will  attack  the 
fundament^  ones,  not  mere  mcidsntal  side  issues  of 
no  momeot,  but  only  thrown  out  caaually.  However, 
I  will  point  out  that  the  defence  he  raises,  though 
ingeaious  in  its  way,  can  be  unset  in  an  instant. 
Hia  illnatration  of  an  inclosed  hot  ball  losing  no 
heat  it  inclosed  in  an  equally  hot  sphere,  in  no  way 
appliea,  unless  he  propoaea  to  upset  all  the  reoog- 
nised  laws  of  radiant  aneigy.  The  aocepted  0q 
fact  proved)  law  ia  that  all  bodies  radiate  irres^- 


butit 


;d  be  replaced  by  an  equal  heat  n 


in  it   b 

indefinitely,   tor  sooner  or  later  £ 
will  vaporise,  and  cooaequently  a 


f  energy 


.  on  a  stone  at  that  speed  would  probably 
IB  loss  of  an  arm,  or  even  a  life. 

a  skeleton  diagram  showing  Mr.  Pratt' . 
intB  of  pulleys  and  tighteners.  The 
sle  repiesenta  the  grindatone,  which  ia 
a  timbers  over  a  pit,  and  supplied  with 
1  pipes  which  pass  along  each  nde  of  the 
lid  with  its  (ddea,  and  hate  holsa  drilled 
t  throwiog  tbe  water  in  small  jets  againat 
>f  the  stone,  instead  ot  on  iu  face,  as  is 
g.  2  ia  the  shaft  and  collars  for  a  Gft. 

IS  of  ateel,  3in  diam.  with  joumalsOin. 
i  flanges  are  ISin.  diam.,  and  there  is  lin. 
if  wood  on  each  side  of  the  stone.  The 
c  has  a  spherical  recess  in  it,  and  under 

a  waaher,  one  side  of  which  fits  this 
eeees,  and  allows  things  to  adjust  tbem- 
lODt  any  cramping. 
eod  do  British  workers  prefer  ? 
er,  Uasa.  X  T.  D. 

ElTESa'7    AND    SPAOK. 

—The  fact  that  energy  and  matter  agree 
he  common  property  of  Indettructibuity 
[requently  remarked ;  but  the  fact  that 
the  common  property  of 
apace  has  not  received  the  si 
it  matter  occupies  space  ia 
that  snerey  occupies  space  may  require 
idation.  The  tact  in  question  can  be 
.  with  greatest  cleamess  in  the  form  of  a 
"  If  the  quanKty  of  energy  In  any  given 
*pM«  fs  divided  by  the  cubicr'   


le  reoogni- 


ied  by  the  cut 

lever  exceeds  a  certain  limit,  which, 
Ting  with  the  form  of  energy,  m  ahcayt 
&  pTopodtioa  i*  equally  true  it  "  matter" 
ted  for  "energy.''  Let  us  take  a  few 
4  the  applicaticm  of  this  law. 
miliar  form  of  ene^y  ia  that  of  a  heavy 


not  relevant.  It  would  be  an  objection  against  the 
position  that  matter  and  energy  exclude  each  other 
from  the  same  apace.  But  thia  is  not  asserted. 
What  ia  aaserted,  is  that  energy  alwaya  occupies 
mine  space :  it  cannot  be  eliminated  fram  space  at 
three  oimBnaions. 

Now  let  us  examine  the  beating  of  the  above 
theorem  on  the  Uieory  at  electrii^  action ;  and, 
first,  with  respect  to  electrostatics,  let  us  auppoae 
the  common  Uiaoiy  ot  an  electrostatia  oha^e  is 
substantially  correct.  Then  the  electric  energy  is 
stored  on  Uie  surface  ot  an  electrified  conductor, 
being  contained  in  the  space  occupied  by  the  elec- 
tricity. Then  the  depth  of  the  electricity  must  be  a 
finite  quantity,  tor  otherwise  the  cubical  capaci^  o! 
the  apace  it  occupies  wonld  be  nil,  and  the  quotient 
obtamed  by  dividing  the  energy  of  the  charge 
thereby  would  become  infinite,  which  Is  impoeaibls. 

We  can  also  apply  the  principle  in  a  similar 
manner  to  current  electricity.  Let  ua  luppoee  we 
have  a  cell  connected  by  a  wire  of  lance  reaiatance, 
"  "  "  "'  '    'sloped  by  the  ceQ  per  second, 


rtiTf^ 


)-■'    really  means 

j^_.  _„ , opposite  end  ot  a 

tabe,  would  give  out  no  light  into  the  tuba, 
becaose  each  would  oppose  the  vibrations  of  the 
other.  Now  thia  does  really  occur  in  electricity, 
as  two  equal  E.M.F.'s  oppos^,  prevent  any  aotion. 
The  mathematicians  often  treat  thia  case  as  though 
each  acted  treely,  and  equal  opposite  oorrenti  bcvth 
traversed  the  conductor ;  but  uien  mathematicianB 
assume  anything  which  enables  them  to  woA  ont 
their  ideas :  facts  show  that  no  action  occult, 
any  more  than  with  equal  opposed  mechanical 
forces,  except  some  stress  upon  the  connectiag 
medium.  But  the  argument  of  "  Q.  J.  B."  illus- 
trates one  of  the  most  fundamental  differanoee 
between  light  and  electricity;  one  ia  unlal,  the 
other  dual,  in  directive  torcee.  In  light,  energy  is 
ei^tted  regardleas  ot  where  it  goea  ;  In  etectrioiCy, 
energy  ia  emitted  only  it  a  proper  path  is  read^. 
The  conditions  of  "  G.  J.  B.'s  "  spheres  never  exist 
where  a  current  exists,  and  my  argument  was 
related  to  actual  currents.  To  use  the  technical 
phrase,  in  an  electric  current  energy!  is  always 
moved  from  a  place  ot  higher  potential  to  One  ot 
lower  potential :  in  other  words,  the  inner  ball  is 
of  necessity  of  a  higher  temperature  than  the  outer, 
and  the  illustration  does  not  meet  my  question  why 
the  ether  should  need  a  sink  tor  energy  whea  the 
only  thing  we  really  know  ot  it  ia  tb 


lergywi 
Aatotl 


and  a  the 
tenud  by 
transmitted  from  the  battery  to  the  wire 

we  couple  n  Buch  cells        .  ..., 
increase  the  length  of  the 
n  times.    The  result  is,  that  the  energy  trans- 
mitted to  the  wire  becomes  ti  a  £,  while  the  current 
mains  tiie  same  as  before.     If  this  energy  is  traos- 
itted  by  the  wire,  wc  must  suppose  that  a  oertain 
oportiou  leaves  by  each  terminal— say  one-halt ; 
lU  that  there  isa  defiuite  veloci^  of  transmission 
say  11  feet  per  second.   Oa  tbe  above  sappaaitioai, 
the  quantity  of  energy  coatained  in  a  foot  of  the 
— '--  lext    the  terminal  at  any   given  instant  ot 
I  5-^.  Whence,  if  n  is  increased  indefinitely, 
either  the  energy  contained  by  the  foot  of  wire 
which  suppositiona  is  admissible,  oonsiMenlJy  wiUi : 


,  auppoae  w 


dielectrics,  1  altogether  decline  U>  argue  aboDt 
imaginaTy  tacts.  Ex  a  simple  tact  some  of  the  bert 
di^ctrica  are  opaque,  if  opaque  has  any  sensible 
meaning,  and  very  good  conductors  are  transparent. 
No  amount  ot  humming  and  hawing  or  talk  about 
the  causes  of  transparency  and  opacity  will  alter 
Ihe  facta  or  jnstily  anyone  in  converting  Cleik 
Haxwall'i  mere  suggestion  into  a  truth,  or  treat- 
ing it  as  one  ot  the  operating  causes  of  nature's 
tacts,  "Q.  J.  B."  can  do  better  than  say,  "it is 
only  reaaonahle  to  snppoee  "^whan  the  iriiole 
subject  which  I  am  attacking  la  a  mere  bundle  of 
supporitions  treated  aa  facta,  but  whidi  I  am 
demanding  facts  to  juatity. 

Since  writing  this  letter  the  further  one  ot 
"  Q.  J.  B."  (31915,  p.  3TS)  has  appeared,  dealing 
with  the  imaginary  ether  bansmlssion  of  onrrent. 
Aa  a  rule  I  alull  not  discuss  general  matters  antQ  I 
come  to  them  in  the  course  of  my  own  argument, 
aa  it  is  better  to  ehow  how  thoroughly  consistent 
Nature  is  with  herself  than  to  treat  incidental  sub- 
jects here  and  there.     But  I  will  insert  here  soma 

*"  ism  of  "  a.  J.  B.'s"  arggment.  His  first  par. 
clear  non-soquitur.  Wliy  should  it  "follow 
almost  aa  a  noeesaify"  that  the  ether  transmits  the 
energy  ot  an  electric  current  because  he  has 
endeavoured  to  diow  that  the  energy  of  a  eiario  is 
contained  in  tbe  ether  ?  I  cnntend  that  the  endea- 
vour is  a  failure ;  but  had  he  proved  the  point,  it 
would  not  be  even  a  step  to  proving  the  case  ot  the 
currents,  where  coudittona  ore  uttany  different. 

He  haa  a  long  stage  to  go  through.  When  he  has 
demonatrated  uat  in  an  ur  condenser  the  diarge  is 
in  the  ether,  he  must  next  show  (and  by  showing  I 
mean  make  intelligible]  whf  ao  much  greater  a 
charge  ia  taken  apb;  many  hquids  and  solids,  and 
to  be  consistent  with  bis  own  particular  line  of 
argument,  he  must  show  why  a  thin  stratum  of 
ether  can  store  ao  much  more  energy  than  a  thii* 
one.  But  having  done  this,  he  will  not  be  one  step 
on  the  road  to  proving  the  known  eaaeutial— the 
conductor— is  not  the  path  by  which  electric  energy 
"jid  it  all  there,  fairly  expended 
doing  work  essential  to  electric 

I  mnst  now  point  out  that,  just  as  in  the  caae  of 
charge,  every  a^nment  which  "  Q.  J.  B,"  brings 
«gainBt  the  transmission  ot  energy  by  the  wire 
ipplies,  in  exactly  the  same  degree,  and  with  equal 
I i-  . i_i —  I ,  outside  the  wire.    In 


this,  just  aa  in  the  w 


iddle  ot  the  ouindt. 


■NOUBH  UECUANIO  ANT  WORLD  OT  BTIENOl!:  •  o.  13(5. 


Vfhj.  then,  deuuod  ismlb  in  one  case  and  not  in  the 
other  i'  But,  u  s  matter  of  known  fact,  the  apace 
affurdi  no  endenoe  whatever  of  nnj  action  at  all 
irhsD  a  steady  cutrect  lb  pauing  and  Iht  u>iri  dati. 
The  argument,  par.  6,  oommenciDg,  "  Nov  let  us 
oom^are."  ia  w1u3U;taUacioa>  and  incomunlflnt  with 
laeta.  The  oose  ot  the  electric  wire  is  eiactl; 
ooneapondent  with  that  ot  a  pipe  full  of  water 
under  hydraolie  presBUce;  iii  tbia,  as  in  the 
■wire,  there  is  the  same  difference  ot  energy 
contained  and  tranEimittad  at  dilTeient  parts; 
in  bath  alike,  the  enorKf  tranefurraed  ia  equivalent 
to  the  resiatuice  in  each  ^rtion  ot  the  circuit ;  bat, 
moTeover,  in  bath  there  la  a  result,  propoitionol  not 
to  tliB  tranomitted  or  transtonnaa  sner^  at  the 
'-aiTted  enrrgy. 


u  par  iqiiare  inch 
in  the  water,  and  in  volta  in  eleclziaity.  Now,  this 
u  perfeotlj  mtelli^bls  when  we  reooEnlae  that  the 
energy  ia  >«  the  oironit ;  it  ia  not  inleliigible  at  all 
if,  in  the  cose  at  Blectricit;,  we  treat  it  as  outside 
the  conductor ;  tor,  if  the  ooaductor  ia  only  a  troas- 
former  of  energy,  in  order  to  diiaipate  it  uaolesalj 
'{in  itself  rather  out  of  Nature's  nanol  economy  ot 
■working),  the  energy  eutering  the  coaductur  at 
any  part  onght  to  be  pcapartionol  to  its  power  at 
diwpation — i.e.,  to  its  facdity  of  cooling,  and  there- 
fore lees  in  a  amjill  wire  than  in  a  large  one.  ExiirlUj 
the  oppvsilc  oaurt.  Then,  the  pressure  in  the  spaoe 
towaiijs  tie  wire  ahould  he  proportional  to  the 
transformation  :  it  ahould  bo  ttie  result  of  lines  ot 
energy  entering  the  wire.  E^uelly  Ike  oppaiiie 
oeeiira.  Ttia  lines  of  pressure  are,  as  I  said  above, 
proportional  to  the  energy  not  tiansfoimed,  but 
still  retained  in  the  dccuit. 

But  the  hut  two  paragraphs  involve  on  absolute 
abnuditT.  It  the  transmiaaion  occurs  in  the  apace 
■niTOunding  the  conductor,  we  con  have  no  explana- 
tion of  the  fact  cited  thut  the  magnetic  field  varies 
U  the  square  ot  the  distance  from  the  wire.  That 
fact  is  exactly  what  ahould  occur  if  the  wire  ilselt 
is  the  .centre  ^of  action  ;  that  is,  t)ie  ratio  of  spaoe 
■occupied  by  circular  fields  of  force  aurrounding  the 
wire.  But  if  the  energy  ia  tranamitted  in  space 
panllel  to  the  wire,  we  can  conceive  ot  nothing  to 
limit  the  space  cccnpied,  except  the  fictitiona 
naceosity  for  the  sink,  or  waate-pipe,  of  energy. 
Oonunon  sense  shows  that  the  space  around  the 
-wire  is  equally  able  to  transmit  at  any  dlst- 
anoa,  and  the  field  ought  Co  be  nearly  oniform 
at  ail  distances.  But  more  still :  if  the  energy 
traiumittiae  weie  the  mesisure  ot  the  magnetia  ficid 
prodncBd,  that  field  ought  to  be  stroneeat  where  the 
-enragy  Is  greateet.  As  a  matter  ot  tact,  the  mag- 
netioaeld  has  no  relation  wliataver  to  tho  energy, 
Gather  being  transmitted  or  trouaformed  at  each 
part  of  the  circuit,  but  is  exactly  the  same 
doaa  to  the  battery,  where  energy  is  maiirauni. 
ipd  at  the  middle  of  the  diouit,  where 
energy  ia  neither  trausfonned  nor  transmitted  ;  it  is 
cnrldeut  that  the  mognetiam  ia  a  result  ot  something 
in  the  K-We  or  other  conductor,  and  as  the  magnetic 
field,  once  formed,  takes  up  no  energy,  it  is 
evident  that  the  field  itself  ia  not  a  kinetic  fact,  but 
a  tlatic  phammenun  ;  it  expends  and  transEoTma  no 
energy,  eioept  that  absorbed  at  first  in  setting  up 
the  magnetic  atreaa,  and  that  In  linea  or  circleb 
dependent  on,  and  attached  to.  the  conductor,  and 
not  the  space  aruuiid;  also  it  is  clear  that  its 
source  ia  not  related  directly  to  energy  at  all,  but 
to  something  evenly  apread  along  the  whole  circuit ; 
this  somethiug  is  the  thing  or  action  described  of 
old,  aa  a  "quantity  of  electricity"  which  ia  post 
conception,  but  it  ii  quite  intelligilile  aa  a  reoctioo 
of  the  structure  uf  matter. 

I  will  now  return  to  my  own  argninent,  ond 
after  so  much  iliscursicB  matter  let  me  once 
more  put  distinctly  the  real  essential  point 
of  oil  thia  diseuaaion— viz.,  Wliioh  ia  true  6061100? 
To  eiomins  (acta,  deduce  from  them  their  relationa, 
if  possible,  and,  it  not.  wait  for  further  real  know- 
ladee  ;  or  to  imagine  for  ourselves  something  which 
might  explain  facta,  and  then  treat  that  imagina- 
tion  as  ilaelf  a  fact  'i  Should  we  not  mther  study 
vrtiat  really  happens  in  rnallir,  instead  of  inventiuj- 
happenings  in  a  something  we  oonnot  examine,  am 
about  which  we  really  know,  and  can  kuow,  scarcely 
anything!^  I  contend,  for  instance,  that  the  work 
ot  Sbelford  Bidwall,  Villari,  and  those  who  i 
testing  the  changes  which  magnetism  produces 
niatler  are  (r;i.'  seieutific  labours,  which  will  vastly 
advance  knowleilge,  while  Sir  W.  Thumaon  and 
Dr.  Lodge,  in  their  ethereal  vaticinations,  are  merely 
spinning  moonahiue  and  weaving  make-believe 
Imowledge,  which  by -and-by  will  prove  an  obstacle 
to  students,  and  necessitate  the  painful  proceaa  i  ' 

Let  ua,  then,  first  clear  up  our  notiona  aboi 
matter  it«lf.     We  are  often  told  that  we  do  ni 
know  what  matter  ia ;   in  fact,  that  we  have  i 
right  to  object  to  the  ether  notions  on  the  ground 
that  we  do  not  know  what  other  is,  because 
in  the  same  poaitioD  of  ignorance  as  to 
itself.     Now  this  is  pure  cant ;  it  ia  mere  ji. 
with  words.     We  do  not  know  what  matter 
we  do   know  what  we  mean  by  the  ward ;  we  do 
know  a  great  deal  about  thetmictiuasandpro|>erti  ~ 
of  the  thing  we  mean  by  the  word  matter,  and  i 
«an  enunine  and  teet  thoM  properties.    Nothing  of 


be  said  of  the  ether:  we  knoi 
one  thing,  that  light  or  energy  iatronsm  _...._ 

space,  and  we  can  conceive  this  onl^  by  imogiuing 
there  ia  something  which  trausmita  iC.  lu  aMoIute 
ironco  really  of  the  properties  of  this  something 
ch  we  can  m  no  wa^  examine,  we  infer  that  it 
it  have  some  quaUtics,  mainly  negative,  viz., 
trictiouleoa,  gravitatiouless,  devoid  of 
;  that  ia  to  aay,  that  whatever  ether  may 
I  nat  at  all  possessed  of  those  propertiea  which 
■olvad  in  all  our  knoivledga  of  matter.  Then 
begins  the  proooaa,  not  of  inferring,  hut  of  imagining 
propertiea  from  certain  facta  ot  which  we  are 
—  gniaont  onl^  in  the  presence  ot  matter.  Some  of 
ose  facta  being  at  present  not  clearly  eiplaiueble, 
ma  ot  oar  philoaophers,  rather  than  wait  and 
patientty  trace  out  the  yet  unknown  powera  of 
the  matter  in  which  they  occur,  take  it  on  tbem- 
salves  to  fancy  that  the  ether  they  know  nothing 
about  can  be  made  to  explain  them,  and  they 
impute  to  I  it  propertiea  they  have  no  poa- 
aibility  of  examining,  and  endow  it  with 
propertie*  possible  only  if  it  possessed  the  vary 
qualitiea  of  matter  which  we  know  it  does  not  poa- 
sess.  They  give  it  atructure  and  organisation.  Now 
these  are  conoeivabte  only  as  results  of  friction  or 
adhesion  ozuong  the  parts;  and  they  make  it  do 
work  —  poseibly  only  to  something  posieaaing 
When  challenged,  the;  use  their 
ignorance  as  their  protectiou,  and  practioollr  say 
that,  oa  we  know  nothing  about  it.  for  all  we  know 
poasBBs  any  proper!'""  ""' 
perhaps,    —    "■-    -' 


builtf 


in  the  real  thing- 
sciouSDOSS  doea  i 


■a  imaginary  n 


a  own,  and  keep  up  the  lii 
Now  the  statement  that  we  do  not  know  what 
latter  ia  belongs  to  metaphyaics  solely.  In  aciencs 
'e  do  know  what  matter  is  most  clearly  ;  it  is  Chat 
'hich  our  ooiisoiousaeas  perceives  as  eiiating,  inde- 
endently  of  ourselves,  as  a  lhlnq^  while  it  recog- 
isee  aa  clearly  the  true  ciiitenco  of  energy,  not  as 
thins,  but  ai  on  ac/ioii  or  a  cundilujii  manifested 
And  equally  our  con- 
ixiiat  uui  peiueiva  the  thing  itaelf.  bat 
ctious.  In  that  aenae  we  do  not  know 
er  w,  but  only  the  propertiea  it  posseases 
>  action  which  it  and  energy  together  produce, 
nay  conclude  by  just  clearing  this  point.    The 

,  as  a  tact,  what  they  had  no  passible  maana  ot 
knowiug  anything  at  all  about,  just  as  the  modem 

,  r  make  out  »/ iiuf/iiJiv.  all  thin^,"  St. 
Paul,  or  whoever  wrote  the  Epistle  to  the  Hebrews, 
only  said  that  "things  which  are  aeen  were  not 
mode  of  things  which  do  appear " ;  while  the 
ancient  Hindoo  Soriptures  state  that  Gcd  created 
all  things  by  thought  (i.e.,  will)  "out  of  his 


'dirii 


Nowitiaof  th 
substance," — that  ia  to  s 


e  ultimate 


wrilors  8ars,*"No  vision  can  approach ,  _. 

language  can  describe  them,  no  intellactual  power 

;, .__  ,L__  ..      ^v^^  ^Q„,j  ^, 

io  appear,  not  with 
atudy  the  propertiea: 

SEFLIES  TO   QUERIES. 

%■  In  IKrir  aniuiiT!^  GorrapoitdtntM  or*  ruptti  ■ 
fulu/  rtqutitfd  lo  inentvm,  in  uwh  iiu(ait«,  tit  litU 
'Mdnumitr  of  f  A«  query  atked. 


and  number  t 
the  latter  (at 

G?a^6™T 

(owS^Ve 


ly  query 

,e  having  teeth— would  not 
i)  give  a  higher  E.M.F.  oi 
for  an  E.m:F.  equal  to  the 
in  doubt  about  is  whether 

he  air  space,  or  by  addi 
score.  I  ahould  be  oblig 
I  to  the  numbers  in  whi 
r  assist  me  in  the  way  of 


[72652.]— Probloni.—Sapposs  the   atudent. 
A.  B,  and  C,  B  to  ait  between  A  and  C.     To  aatjsly 
l^is  condition,  B  may  sit  on  either  of  the  12  i— ''- 
Boats  numbered  2,  3,  4,  6  ua  benches  a,  fj,  y. 
12     3     15     8 
a    O-O-O-O-O-O 
,i    O-O-O-fl-O-O 
J,    0-U-O-O-O-O 
Thechaoceotthisisji.     A  has  to  sit  on  on 
ol  B  ;  therefore  there  are  two  seats  he  can  taL 
of  the  17  vacant  onea.    The  chance  of  this 
C  haa  to  sit  on  tif  iiUu-r  side  of  B  ^  therefore 
ia  onli  one  seat  he  can  take  out  ot  the  lii  v 

this   is  ]'j  \    therelora  the 


probability  ot  the  oampoand  eTent  ii  )■  >:  f,  i  \V 
\  :  therefore  the  oddi  aeainat  tlM  oLtuiiun 

93  to  I.  Or  the  foUomng  metlLod:-BBar 
Cake  an;  ona  of  the  12  Innde  nala.  Tb  sad  < 
these  positions  there  an  two  penautatioaa,  Hd 
"lat  be  should  ait  betwMDAandCthiii:  A-B-C, 
-  C— B~A.  Tharefora  then  are  2t  paaalilsia- 
-utatioDS.  But  the  wliola  number  of  wnaotttM 
of  IS  things  taken  3  together  ia  IB,  IT,  16;  tas- 
'"  —  -ba  prababilit;  that  B  lit*  between  AaodCs 

'        .  ,i,.  D.  S.B. 


figures   are   probably    tte  followii)e:-{D  1 
luble  line  of  sqnaraa  and  diagonals :  (Mia  1!:  \l. 


(2)  Eighb-aqoare  line,  for  converting 

an  octagon  ;  made  uaa  of   by    "~ 

verting  a  square  leg  into  an  <xn|B 
ratio  Vi  :  3  6.  For  example:  A  loglJD.msa:- 
Meaaure  SJin.  from  each  edm,  and  sbitolB«k 
ahow  edges  of  octagon.  The  amwiKl  ttk 
rapreseiiU  the  end  ot  squared  log.  (3)  nslm 
in  the  extreme  edge  of  rule  aia  prabaUr  M* 
axpressed  in  deoinuils  ot  a  foot:  rahalS:l)l 

[726fiS.l -Armourer  (TT.a.)— Tbm  kiita 
■tarted  what  i*  called  the  Oorpa  ot  Arti£o«l,>i* 
I  believe  this  corps  waa  started  throi^  ttaM^ 
duction  of  the  breochloadiug  gun,  I  tCiak  Iklf 
oonu  will  mean  for  the  Army  and  thaXandb 

been  given  out,  buf  it  ia  a  few  ;«aii  an,  all 
can't^ie  too  sure  of  what  I  sa^.    Odi  dofl* 

remember :  you  may  be  mainad,  and,  ot  i~ 
vou  have  a  rank.  Vou  have  to  haveaoid 
knowledge  before  yon  ars  accepted  al  a  at — -- 
-ImesZsuchasafittar.&o.  fan  (lekiFlllAl 
months  at  Woolwich  on  la-  6d. ;  as  «iiia  m^ 
leave,  your  wages  are  increased.  For  islamM 
write  to  the  superintendeut  ot  the  Aoysl  Cuop 
Dopt.,  Woolwich.  You  will  mort  likely  jstip* 
givmg  you  all  information.  In  any  caaa,  jta" 
get  a  reply.  Sorry  I  cau'  t  give  you  mors. 
Auto 
[7208.1.]— Yew.— The  contradictory  ati.. 
mode  about  the  character  and  propertiw  «• 
wood  of  the  yew  (Taxna  baccata)  ore  M>* 
interesting,  and  I  appeal  for  fortber  intto' 
from  readers  of  the  EisaiaaH  Mkchisic*' 
have  actuaUy  used  the  wood  for  tamiDg,  nla^ 
work,  Kc.  All  the  books  that  I  have  bsallM 
consult  most  decidedly  state  that  the  wmJ  iijj 
dntabiB,  capable  of  taking  a  high  pcli"^'* 
used  for  making  anuH  boxes,  and  so  on— wifl^ 
is  the  hiatorical  (or  is  it  only  legendary  r)  vm* 
tho  good  English  yew  bow.  Are  Ihs  I«"? 
Fountains  Abbey,  Yorks,  still  in  eiiat«0C»;*| 
it  true  that  in  Switierlond  the  yew  Ji."*, 
"William's tree"  becauae  the  bow  of  tlwh^ 
(perhaps  fictitiouB)  archer  was  jappoiad  fc]* 
been  made  of  that  wood  P  Hero  ia,  IhBi,  i  •■ 
crock,  and  I  do  not  think  it  can  be  motsBJj 
cracked  than  by  readers  ot  the  Eholuh  M«»* 

■-■'.v..    i:... 1, — J  fui* 


1  that  list 


ihered  Itai 


in   the   world.     Is  it  pivhaU''" 
has  been  mode  as  to  the  tias  ■■ 


nothing  else  baa  bean  miatoken  tor  W*' 
lestions  such  aa  thia  are  worth  Battling,  if  it* 
done.  Nun.  D* 

Se-Spoklnr    Blo7clo.-Wifi>  >• 


iBlhod  you  desorihe.  the  apokos  woold  be  ^•* 
able  to  break.  Tour  apokea  are  pnhabty  >• 
!_    _..._u 1., 1  f^^  ti,gj,  tt„in(,  1 

your  wfieel  wi^  ii^ 


en«B.    The  chance  c 


mii'c 

liable 

thin,  which  would 

recommend  you  to  rebuild 

butted  apokea,  which  perhaps 
then  Tou  need  not  re-tap  the  p 
Matemiestr.  3,  Dresden.  A 
[7291J.1-Ca.nal  Boat.— I  do  not 
there  ia  such  a  «milarity  in  the  cues  i 
and  train  as  "  S.  J."  supposes.  It  ia  powH*  ■  .| 
leau  back  when  droppiaa  on  lo  the  pl****  : 
because  you  have  the  handle  to  aupport  yn  1^ 
on  the  boat  there  ia  no  support,  and  yos  "^ 
lean  back  and  jump  fotirord  at  th«uma  tias.  W 


ESOLISB  UIOHAina  AND  WOULD  01  SOOSaX:  Ho.  lUS. 


1  need  to  run  btfora  jumping  m  tha  direi 
A  ■tandiog  jump  vEll  give  oa  impeCi 
acen  Miles  pur  hour — more  thui  JuRidoDt 
met  auj  teudeacf  to  &  backfuU. 

Cauievohb. 
I  —  FldBeoD  Bnsllali.  —  Thia  ia  ni 
■pelled  PidgeoD,  but  Pigeoa  Buitliah.  It 
of  Eogliflh  and  Portuguene  wordi  ' 


idiom  uied  bj  Ensliih  and 
i  in  their  conTaraation  and  barf "'""'" 
traden  of  China.     It  hu  ' 


,tion  and  bargaining  i 
Eaelieh. 


a  the  gla« 


eferabl;  from  the  middle  to  the  end, 
I,  bj  pa<utag  a  coil  of  rather  thick  inaula 

it  while  aoodiiig  a  carieob  through 
Dg^teu  utoel,  hard,  ia  the  lieat.  { 
have  been  gtveo  many  tiruca,  and  will 

Mr,  Spraaue's  book,  if  back  Tolumea 
9  Been.  The  size  of  the  wire  doe<  not 
ter,  pTOvided  it  is  large  euoush  to  carry 
ing  current.  J.  A.  F. 

— MaBlo  Lantera.— I  was  aa  much 
a  "  A.  7.."  bj  tha  braatcing  of  the  glass 
Igent  lamp,  caused  bj  the  unequal  ei- 
'.  the  glass   under  the   inteoae   beat  of  a 

lamp.  I  have  lost  as  many  as  ail  glasaea  io 
:.  I  have,  however,  discovered  a  remedy. 
'    '  "     °      "         «as  generajly  in  a  hori- 

■n,  aud  join  the  ends  of 
th  atripa  of  gum-papar  from  the  edge  of 
amps.  Oae  glius  bo  treated  haa  lait^  tor 
8,  and  is  still  intact,  and  the  cut  does  not 
le  liaht.  W.  M,  B. 

I — Turbine.  —  The  hona-powar  of  a 
DBS  not  depend  so  much  on  its  Bpeoial 
in  the  water-power  available,  which  ia 
ids  oil  the  quantity  in  a  given  time,  and 
id  or  fall.  There  are  several  designa  in 
mes  and  in  the  textbooks :  but  whether  a 
r  water-wheel  would  be  moat  aiiitable 
staled  without  mora  daU.  L.  H.  B. 
, — Water  Oyola. — Tha  water  ejcles  do 
r  well :  only  a  alow  speed  can  ba  got  out 

0  that  almost  any  arrangement  of  wheel 
Perhaps  the  device  oE  old  John  Keen  is 
any— that,  if  I  remember,  had  a  kind  of 
blade  or  paddle.  S.  E. 
— Lancch  Boiler. — I  should  ad  viae 
to  look  up  hia  back  numbera,  or,  if  he 
k  a  boiler  at  80Ib.,  to  got  a  competent 
ikeit.                                           D.  M. 

—  Snrfnoe  Oondenaer. — The  hotw- 
timated  or  calculated)  of  any  engine  can 
by  the  formula  ao  frequently  given ; 
a  surface  condenser  for  au  engiuo  which 
at  only  olb.  preeiure,  I  think  the  querist 
the  iaea  the  "  sack."  From  what  he 
reaome  he  means  Hathom,  Davey,  and 
ne,  which  was  patented  and  shown  at  the 

1  Exhibition.  If  so,  he  can  obtain  full 
a  from  the  patent  specification ;  but  I 
was  desc^ribed  in  the  "  E.  M."  That 
□tcoune,  perfectly  safe,  and  was  called 


;  but,  whatever  it  may , , 

Q  the  information  he  requires  by  looking 
jceaof  his  back  volumes,  as  there  have 
nerabia  replies  to  such  questions.        Q. 

—  Sour  Clajet. — No  oura  for  sour 
It  a  it  trane  than  vin  ordinaire  V  llao  it 
1  water  and  a  littlu  sugar.  T.  M. 

—Vacuum  Tubaa.  —  Had  thia  querist 

read  op  back  numben  ?  There  ia  a  dis- 
present  going  on  which  may  enlighten 
than  his  vacuum  tulte  will  itluminate  bis 
■hytrytodoabsurditiasV  R. 

—Watt's  Bleaching  Process.— It  is 
I  to  say  why  the  water  won't  aeparate, 
ttlohing  tha  parformancos  of  "  Fat.^'  The 
'.  doing  the  bleaching  process  has  been 
,  but  it  is  impossible  to  provide  querists 
ratanding.  A.  W. 

— Hoat  of  Flue  Onses.— The  heat,  or 
iperatnre,  of  Sue  gasee  should  ba  as  low 
a,  coniiatent  with  the  production  of  the 
Iraught,  for  heat  is  neeaasary  to  produce 
ftiiiDg  uador  000°  Fahr.  would  l>e  oon- 
a.  Stokes. 


e  addrei 


It  give 


\  concecued,  I  believe  (ha  querist  can 
the  information  required  from  thd  pages 
E.  M."  and  tha  patent  specification.  I 
Dubt  that  the  company  would  allow  him 
alt  the  miuipulatioua.  So  far  sj  I  csu 
MCEU  will  iuit  uQj  diinension  of  weldless 


[73033.]-3wollen  Wrist. -tn  the  early  „ 
ollhis  affection  s  cure  should  have  been  easv,  if 
arising  from  a  strain  or  rheumatic  attack.  I  advise 
the  following  very  sionile  treatment,  which  far 
years  post  I  have  seen  give  great  beneSL 
morning  and  evening  pour  some  boiling  wal 
a  waah-baain,  patiently  spon^  the  ailected  part 
till  quite  red  and  sore,  by  using  the  water  r-  ' — ' 
as  von  can  bear  It.  Immediately  after  this  fc 
place  the  hand  and  wrist  nnder  the 


fori* 


«  (if  you 


intinuoualy  till  the  skin  ia  dry  and  warm 
in  a  fold  of  soft  flannel,  aud  go  to  bed.  During 
the  daytime  wear  a  stiff  leather,  tight-fitticg  collr- 
DTur  the  soft  flannel.  Purscvere  in  this  trealmen 
I  reoommend  a  broad  Pulvermachar'a  chain  of  fifty 

elemetits  to  l>e  worn  at  night  on  tbe  enlargei ' 

should    the    above    plain    application    :    ' 
Muscular  contraction  is  the  desidaratui 


Eo3. 

['3106.]— Paddle  Steamer.— I  am  afraid  you 
will  have  to  use  a  governor  of  some  kind,  aa  models 
always  run  faster  than  their  originals.    I  take 
they  meet  with  less  renatsiice  in  pmpoition.     Yt 
should,  however,  have  reduced  the  pressure  to  tl 

Matemieatr.  S,  Dresden.         A.  F.  SlUSGSPRi^. 

[73lIS.]-SlackeiiiiLK  Zlno  Bnrthoe.-I  ha' 
tried  the  weak  solution  of  sulphate  of  copper.  It 
blackena  the  zinc  and  tbe  ailrer  (if  it  is  aLlver)  as 
well,    but  only  by  "         '        '  ... 

---'--    —-■■■■'■%    _..  „. 

r,  and  moat  of  it  even  ui 


[73IIS.]  —  Slackeuin?      Zlno       Surface. - 


lufactur 


centuriea  at  the  old  Mohammedan  city  of  Beedor, 
near  Hyderabad,  and,  on  the  authority  ol  Dr. 
Heyue,  consists  of  copper,  IGqz.  ;  lead,  4oz. ;  tin, 
'2oz.,  melted  together.  To  every  3oz,  of  this  alloy 
ISoz.  of  zinc  are  added,  and  in  which  state  tbe  allov 
resembles  pewter-      I   caruiet  say  how  the  block 

nund  ia  produced,  nut  having  visited  Beedur.  I 
ght  many  handsome  articles  of  this  metallic 
industry  before  leaving  India,  and  1  waa  told  thi 
gooda  were  made  to  order  by  workmen  who  hart 


lilvery   designs   on   a  durk  bo<Jy— traya,   caskets, 
rases,  &c.  Eos. 

[731p}0.] — The  AatTonomloal  Telescope. — As 
Lfurtherencouragement  to  "  A.  T.,"  in  answer  to 
jia  query,  page  323,  I  beg  to  aay  that  myexperi- 


(letter3lB97,  page37'>l. 
the  means  wherewith  to 
have,  nevertheless,  soenl 
a  home-made  sii 


telescope 

SB   of    "W.  H.  H." 

'et  being  able  to  find 

iie  an  acbromalic,  I 

,    ,  pleasant  hours  with 

ipla  aatro.  teleeoone.     The  first  of 

2in.  o.g.,  mounted  in  a  cardboard 


tube,  and  for  an  eye-piece  I  mounted  two  piano- 
convex  lonsee  of3in.  and  1  in.  focus  respectively,  iu 
a  brass  alidlug  tube.  With  a  diaphragm  ot  card- 
board, wiUi  a  hole  of  ^in.  diameter,  nxad  in  the 
focus  of  the  eye-Ieos.  and  the  o.g.  stopped  down  to 
about  [in.  linear,  I  obtained  fairly  clear  views  of 
lunar  u^tets,  Jupiter  and  hia  moons,  star- clusters, 
the  crescent  of  Teoue.  &c.  Since  then  I  have  con- 
structed a  larger  one  of  I  in.  o,g,,  GOiq.  focal  length, 
mounted  in  an  octagon  [illy -shaped  wooden  tube, 
supported  on  a  wooden  trip-id  stand  and  aupporta. 
with  additional  lenses  of  vutioua  foci,  mounted  in 
blackened  tin  cella  madoto  fit  tbe  sliding  brass  tulie,  I 
can  obtain  powers  of  30.  CO,  and  90,  andby  atopping 
the  o.g.  down  to  from  tin.  to  Sin.,  I  havebeenable 
to  make  fairly  detailed  drawinga  of  lunar  cratera 
solar  spots  (the  latter  with  further  diminished  aper- 
ture, aud  a  dark  cap  to  the  ey<!-piece),  views  of 
double  stars,  Saturn,  Jiij>iter  and  his  moona,  and 
other  interrsting  objects.  It,  then,  "A.  T."  will 
follow  instmctions  Kiveu.  he  will,  I  can  assure  him, 
be  ren-arded  with  views  which  will  fully  repay  him 
tor  the  time,  trouble,  and  eomparatiiely  little 
expense  of  fitting  up  juch  on  instrument  as  bas 
bean  described.  A.  W.  B. 


boias:  may  t>e  made  of  wood,  but  better  cast  in 
iron,  a  rectangular  frame  without  top  nor  bottom, 
with  lugs  (some  with  holes  and  some  with  pina  in), 
to  ename  them  to  fit  togetlier  always  in  the  same 
place  (see  sketch).  F.>r  most  work  one  top  and 
ooe  bottom  box  will  be  enough,  but  for  many  jobs 
middle  part  is  required  ;  this  has  lugs  top  and 
>ttom,  one  set  of  luga  with  holes  and  the  other 
ith  pins.  These  boxes  ahould  be  aboat  lin,  at 
least  larger  than  your  largest  job.  Seooudly  nuid, 
which  may  be  got  from  most  foundries,  called  loam  : 
or  new  sand  may  be  used  over  and  over  again  if 
the  burnt  sand  on  the  castings  ia  not  mixed  with  it. 
When  it  is  very  dirty  yon  may  cover  your  pattern 
with  new  sand,  then  ram  up  with  the  old.  Parting 
-    ■  ■        lade  by  burning  sand  on  a  red-' 


plate  over  a  brisk  fire,  not  merely  drying,  I 


lutbur 


possible  use  kitchen  range  with  gas  coke,  but  if  not, 
you  must  build  yonrsett  one  with  bricka  or  lime,  a 
tin  or  iron  pot  with  fire-rasiating  cement.  Induce 
B,  good  draught  with  a  chimney  consisting  of  12ft. 
or  lott.  of  stove  pipe,  unless  jou  can  adapt  it  to  an 
already  existing  ohimney.  If  you  cannot  well  do  either 
of  these,  you  must  make  a  fan .  I  intend  lo  make  a 
furnace  and  fan  with  a  tin  lined  with  cement.    Two 


Sin.  lin  plates  or  pans  for  the  case  of  fan,  and  foor 
lin.  plate  bhtdes  m  a  wnodeu  hub  with,  perhaps,  a 
central  disc,  to  which  the  blades  will  be  sohlered. 
I  shall  drive  it  with  a  small  a^ap  from  a  hand- 
wheel  for  short  jobs,  but  when  I  want  to  make  a 
number  ot  casts  I  ahstl  drive  by  an  electro-motor 
direct  on  the  shaft.    As  to  the  moulding,  I  have  I 


should  see  some  done— thi 
any  real  knowledge  ;   but 

ready  to  give  a  few  liints  .     .  .     

space.  L.  W.  Afphehticb. 

B3186.]~Benzole  and  Banioline.— Beosole 
carburet  of  hydrogen — a  colourlesa  liquid  Oom- 
lund  obtained  during  the  oompreiaon  of  ooal-ga*. 
_ ,  is  very  closely  olhed  to  baaioUne,  or  coal  nuihuia, 
extracted  at  the  gasometer  duiing  the  "jJihTfitinn  of 
---'  'n  making  gas.  ThosQHnj  botttaa  sold  iodaai 
.  B  drugijiats  as  "Bandflp  CoUos"  have  always 
diigusted  me.  and  I  could  never  get  satisfactory 
explanations  on  the  product  from  gas-  manufacturers 
--  chemista  when  1  wanted  a  quantity  as  a  solvent 
r  rubber.  "  Jayea'  Perfect  Pu rider,"  at  about 
e  ahllliog  the  large  bottle,  emella  exactly  like  the 
above,  and  1  find  it  an  effective  remover  of  grease 
and  every  kind  ot  dirt.  Though  dark  in  colour, 
tike  tar,  when  dissolved  in  water,  tbe  liquid  becomes 


aa.f  become. 


le  is  rendered  her  nuiuiai^Hiiuui  4uiLmj^  lu  a  mu-u 
bath  of  the    solution ;    ao  I  triad  it  on  ahootingi 

'othea,  when  the  grease-spats  and  blood  of  garni 

are  diasolTfld    in    like    fashion.     I  recommend  i 

trial  of  the  same  on   discoloured  gloves  ;    perhap 

alcohol  might  prove  better  than  water  u  a  wash. 


M6 
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[73197.]— Model  Boilera.— Charcoal  and  spirit 
ifill  barn  equally  well  with  iin.  tube*.  I  have 
uaed  win.  tobea  fot  ch&tcoal,  but  cannot  lecom- 
mend  thim,  aa  the;  soon  get  ctioked  with  ashes. 
Ai  tn  the  pleasure  a  model  will  carry,  that  depouda 
on  ttie  tiiickuees  of  the  plate  and  the  material.  lion 
is  best,  but  is  difficult  to  work.  Copper  ia  easier  to 
work,  but  has  unly  half  tho  streogtli  of  iron.  The 
smallest  boiler  I  remember  carrying  lOQIb.  pieuuie 
was  that  of  a  loco. ;  the  length  was  about  Din., 
diamotet  2Mn.,  material,  iron.  iin.  fall  thick. 

MatamiestF.  3,  Dresden.       A.  F.  SqasesFeAb. 

[73202.  Wlndian  JngrBlery.— I  nerei  witnetaed 
the  alrcoat  mirsculoue  lent  described,  though  I  have 
wen  autScientlf  wonderful  doings  by  the  Oriental 
jnggleiB  to  Gil  a  Tolnme.  I  DCTer  cared  much  for 
the  OloKiry  tricka,  but  was  eieatly  impressed  by 
the  long-traiaed  agility  and  fleiibaity  o(  the  per- 
fnfrnnr'H  btiiiipdi.  the  rf%Haltaf  inf antQe  nractice.  such 


totmor's  bodies, 

u  a  ^1  slowly  ttooping  backwardi 

t  com  witb   her  eyelids,  keeping 


t  result  of  inf  aatile  practii . ,  .   .  . 
g  backwards,  and  picking  up 

.._   _..   ._         ,..,''  feet  almost 

ODiDDTed :  a  man  on  his  hands  and  feet  face  up- 
wardi,  throwing  a  high  leap  over  numerous  dagger 
blades  thickly  arranged  with  their  points  in  air ;  a 
girl  with  ber  bosom  resting  on  the  end  of  a  pole, 
poised  on  a  man's  chin — such  were  the  "  Nuthg  " 
(01  Uohammedan  Gipsies) .  Eos. 

83202.]— Indian  Jngglery- Oocult  Foioea. 
n  p.  361,  "  A.  W.  Q."  says,  in  reference  to 
occult  forces,  ' '  That  these  pbenomeuB  do  occur 
UiCTC  is  OTerwhelming  evidence,  and  it  is  rather  too 
late  in  the  day  to  deny  their  existence.' '  X  bare 
■pant  considerable  time  in  stadyiog  natural  forces, 
bnt  have  oever  met  with  any  occult  ones.  I  would 
Teiy  much  like  to  study  the  latter,  and  will  feel 
obliged  to  ■'  A.  W.  O."  if  he  will  be  good  enough 
to  explain  to  me  how  I  am  to  proceed.  It  may 
perhaps  save  trouble  and  space  if  I  say  that  I  do 
not  want  to  bo  told  some  wonderful  stories  about 
these  forces.  I  wishtobetDld,Baclearly  asposable, 
what  I  most  do  in  order  to  obtain  evidence  of  theii 
niitenM  in  my  laboratory. 

Wtc.  John  Ghet,  F.C.S., 

Analytical  Chemist,  NewcasUe-on-Tyiie. 

r732fi2.]-Hon.  B.I.  ArtUlery.  —  I  ahould 
think  yon  could  find  what  you  require  at  the  War 
Office  or  Colonial  Offiee.  Cobju,. 

[73200.]— I.antera  Plnlona.- For  pinion  of  12 
(U  described  in  72SS5,  get  a  piece  of  bnus  rod  thick 
enough  to  finish  jin.  diameter ;  chuck  it  in  the 
lathe,  turn  the  end  aqoare,  catch  aceutre,  and  drill 
np  lie  length  of  intended  pillion  rather  smnllar 
than  the  arbor  vou  intend  to  use  ;  rough  the  brass 
down  to  sonietbii^g  like  the  shape  yon  require,  then 
cat  off  the  piece,  m  this  case  jin.  long.  The  hole 
■bonld  now  be  carefully  broached  out  to  size  and 
left  slightly  taper :  a  small  piece  of  steel  should 
now  be  Utled  to  a  drill  chuck,  and  the  projecting 
end  turned  true  and  tapered  to  fit  the  hole  tightly. 
The  pinion  is  now  mounted  upon  this  and  the  turn- 
ing £ii>hed  carefully,  leaTing  the  ends  i'm.  diameter 
■nd  Vbi".  thick ;  titni  down  the  barrel  to  "22in. 
diameter.  It  is  important  not  to  leavo  it  larger 
than  this,  or  the  points  of  the  wbeel-lseth  will 
touch  it.  On  the  outside  end  mark  a  circle  Teiy 
lightly  ■32in.  diameter  ;  this  is  the  pitch  circle.  Fit 
a  piece  oC  eteel  to  drill  spindle,  torn  and  file  it 
down  to  pass  aasil;  No.  60  steel-wire  gauge  (about 
•035),  remove  from  spindle,  and  give  joat  one  blow 
with  hammer  to  fiatlen  the  point,  sharpen  to  a 
drilling  point,  and  harden-  It  should  now  drill 
hole  to  hold  tightly  No.  GO  steel  wire.  Place  the 
drilling  apindle  exactly  in  line  with  the  laths 
mandral,  and  bring  the  point  of  drill  exactly  on  the 
pitch-line  of  pinion,  and  drill  right  through  both 
ends.  Hare  the  cord  of  drill  just  tight  enough  to 
drive  it,  as  a  long  thin  drill  like  this  is  soon  broken, 
unless  great  care  ia  need.  The  diviaious  are,  of 
t  b^  the  division  plate.     Short  pieces 


must  be  two)  is  connected  to  the  positive 
terminal  of  second  dynamo,  and  the  three  conduct- 
ing cables    A,    B,    C    (see    fiEure)    are    attached 
...    ...  .     y^^   positive  termmal  of  the  first 

conn  h;  ting -wire  between  the  two 
dynamos,  and  to  the  negative  terminal  of  the 
lecond  dyitomo,  the  lEunps  being  arrauged  t>e- 
.woon  the  couduclora  A  and  B,  also  )i  and  C,  The 
central  conductor  B  acts  as  the  return  for  the  first, 
and  the  lead  for  the  seconddynamo."  (SeeBromley 
Holmes'  "  Practical  Electric  Lightiug,'"  pp.  HO,  el 
jtj.)  May  I  inquire  of  "  Anglo-Dana"  as  to  what 
luooeae  he  had  with  the  dynamo  for  which  I  gave 
"  _ "  ,  1  which  Mr.  Eaves  condemBed  to 
the  scrap-heap?  I  ask  this,  because  I  have  had  a 
simPar  machine  working  at  Bath  for  nearly  five 
yeare  without  a  break.  S.  BorrONK, 

[73261.]— Problem.— Let  the  prices  of  the  eggs 
■  -  pence  and  a  x  pence  each  respectively.    8up- 


1.  hoaght 


Then  we  get  the  equations- 
10  -  j>)^  -  ¥  -<-  (30  - 


1  drive 


o  the  hole 


of  No.  60  steel 

and  the  ends  riveted  over  and  filed 

than  returned  to  the  lathe,  the  ends  stoned  sinouth 

and  polished.     For  pinion  of  10,  tnm  oft  piece  i\' 

long,  ends  ^in.   thick  and  Jin.    diameter,   bKrol 

■IS  diarooter.    I  have  tried  twist  drills  for  drilling 

pinions,  but  they  don't  enter  truly  in  these  small 

sises ;  Oiey  have  a  tendency  to  mn  slightly  befoi 

entenng.  Bon. 

[73265.]— Tliree-WiM  flyrtom,— I  am  pleased 
to  find  my  old  friend  "  Aaglo-Daue  "  once  again*" 


full  aperture.    If  it  la  the   asaii  i^ngie  i 

eiposme  may  be  from  one  to  three  leco 

lying,  focus  with  a  medium  aperture  in 

h  a  smaU  one.    Expose  from  one  to  o 

f  minute  in  a  jjood  light,  but  not  lunlighl 

._   Lancaster's  f'jr  "  How  to  become  a  Si 

Photographer."  inclosing  sir  stamps.    It  ii 

work  you  raqnire.  W. 

[73301.]— Boiler.— The  small  boilar  of 

represButed,  is  the  most  powerful ;  bnt 
andnumber  of  tubas  are  not  given,  cannot  ji 
power,  but  should  imagine  it  large  encash 
engine  it  latter  is  run  at  moder^  speed,  s 
not  leak— but  piobably  it  doe«.  You  iho 
the  small  boiler  and  overhaul  engine.  The 
of  tittle  use.  It  is  only  a  dome  at  best,  u. 
at,  say,  401b. 

Bristol. 

[73304.]— DigIl;oritiin.— If  yon  hives 

(liano,  you  have  the  above  ready  mode:  og 
id,  suspend  a  few  iltps  of  soft  paper,  Ac,  I 
"- —  — '  itringi  of  the  aifli  n-*- 


have  no  dampers ;  a  hook  on  top  will  prsTa 

"nniugdovm.    The  ear  shonldhetn 

t^nd.    Sometimee  it  loay  be  dan 


■.("■) 


P-'l)  (¥-'■  +  20  -  (q-r)  (w-j  +  20). 
iOjJ  -  20g  -  2bj- JOr. 
Or—  p-q  "  'i-r. 

i.e.,  p, -?,  r  are  in  A.  P W 

dnea  x  most  be  positive — 
From  (i.)  p  cannot  have  a  value  between 

nandj-20 (Jj) 

tii.)  0  cannot  nave  a  valna  between 

randr-30 (y) 

From  a,  /3,  y  we  get  the  following  25  solutions  :— 
(1)      r-0,        q-\,        p-    2-1 


[73306.]— Aoid-Water  for  Boflen.- 
it  away  :  the  neutralising  is  not  certain. 

Bristol. 

[73307.]— BnfflnB.  —  Porta  will  do;  bm 
Ehanst  a  trifle  Urgsr— about  j  to  J  for  h.p. 

Bristol. 

[73307.]— BngiiiB,— The   "  nominal"  po 

J.C.'s  engine  vriD  be  2ie.P.  but  the  ic 

indicated  H. P.  in  stationary  enginei  vsris 

"  to  3  times  the  nominal.    His  propoit> 

>nt  right.  1 


,  J,  if  necessary,   balance  the  W 

osistajice.     Use  ttie  large  size  cells.    I  eif 
bells  stopped  ringing  when  yon  ' 


Jl?i 


p~  1\ 
p-  B 
P-    !» 

;>-  loj 

n  »    6 


u 


"Out"' paper.  AuDeied  is  a  hiief  exposition  ■ 
the  principles  of  the  Ihree-iFire  ayatem  :— "  Onth 
Jilan  the   negative   terminal  of  the  first  djnao 


These  are  the  only  poasible  int^tal  eolutious,  aa  tl 
next  would  be  !■  =  42,  j  -  21.  p  =  0,  and  i  =  2 
which  ia  evidently  only  a  repetition  of  No.  (fl). 
D.  S,  B. 
[73279.] — Cryatoleum  Pioturea.- 1  will  gii 
you  a  short  description  how  to  proceed.     Havir^ 
your  glasses  and  photo.,   rub  your  glass  (whidi 
must  be  i^uile  clean— best  to  polish  it  with  a  chamoii 
leather)  with  fixing  paste ;    then  place  the  photo 
ioto  hot  water  for  half  a  minute  to  soften  it,  take  il 
out  of  the  water,  let  it  drain  on  clean  blotting' 
paper,  place  it  on  the  glass  faco  downwards.     Ge 
a  piece  of  parchment  a  little  larger  than  the  glass, 
place  this  over  the    photo,,  and  with  the  wooden 
extractor  work  out  all  the  fixing  paste  vou  win 
the  surface  is  free  from  silver  tines,  and  place 
one  aide  to  dry.     When  quite  dry  you  may  rub  the 
back  of  photo,  with  a  Siltle  fine  sandpaper  (very 
little)  ;  then  apply  about  ten  or  twelve  drops  of 
preservative  medium,   and   the   same  quantity 
crystolenm  medium,  on  the  back  of  photo.,  rub 
over,  and  leave  it.    It  should  get  quite  transparent 
in  twelve  or  fourteen  hours.     Rub  olf  any  super- 
fluous oil,  and  commence  to  paint— jewellery,  eyes, 
lips,  ic,  on  first  glass ;  complexion,  dress,  ic,  on 
second  glass.    The  mediums,  ic,  are  aopphed  b)- 
artist's  colourmen — Reeves,   Winsor  and  Newt" 
4c.,   of  London— tor  very  little.       I    have    di.__ 
several  nictnres  this  way  perfectly,  and  they  look 

.       '-,... J -   _-ll   Jit    »!...    (^.^..kl..  T 


very  haudsome,  and  are  weU  worti 
shall  be  pleased  to  help  you,  if  I  ci 


luble. 


■.Lii 


other  bolls  t 
Electric  Bell  Fit^g." 
165,  Queen  Victoria- sIihul,  cl,. 
[73310.]- Telephonea.— To  Ma.  F.  C 
-Yes,  4oz,  will  be  suIBcient,  and  you  Kill 
.jor  No.  2  cells  at  each  end.  The  Bell 
having  expired,  you  can  use  these.  The] 
~  '>iue  cheaper  aa  they  require  no  battery. 

F.  C.  il 

[73312.]— Slide- ValTe.— You  will  not  g 

to  be  all  equal  mileas  jrou  give  aa  excesaivB 

of  lead  at  one  end,  which  is  uot  advisable; 

cut-oS  should  bo  the  same  nearly  in  for 

backward  gear,  uuleaa  the  way  in  wbich  th 

'  mg  causes  it  to  slide  ou  the  block.    See  | 

ock  goes  equally  to  top  or  bottom  of  Iin: 

n  ouly  moke  a  compromise  at  best. 

Bristol. 

[73-298.]—TelBphonBB.— Telephones  sho 

trmanent  magneia  when  used  in  circuit 

-jctioQ  ooita,  and,  indeed,  in  all  oases  wi 

degree  of  perfection  is  expected  of  them. 

"  »t  by  a  permanent  with  an  iron  oop 

9  is  a  permanent  magnet  (made  of  stee 

'ig.  1  at  A),  into  the   end  of  wbidi 

Frcufie  I 


_.    ..      „  . ..  ihould 

up  in  circuit  with  an  inauction  ooil  is  i 
Fig,  2,  where  stations  A  and  B  are  joine 
speakinB— T  being  the  tolephonee.  I  the  i 
coils,  Mthe  microphone,  and  B  the  batte 
induction  coil,  I  presume  "Telephones"  w 
is  made  up  of  two  coils — one  called  the  prin 
the  other  the  secondnry,  represented  in  the 
as  P  and  S.  The  primary  ooil  iavroimdwi 
insulated  copper  wire  to  the  redatance  of  t 
ohm,  and  the  seoondary  is  wound  to  about 
resistanoe  with  thinner  wire,  the  diam.  ol 
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Thit  ma^taet  has  s  wmicircnlaT  scale,  aa  tluit  itl 
neutnlisuf;  effect,  uid  therefore  the  relstlTe  mag- 
netism of  the  specimen  under  treatment,  can  be  read 
off  in  degrees.  With  this  appintus  Praf ,  Hngbet 
teatsd  about  aiit;  specimens  of  iron  as  to  (he  effeot 
of  hardness  and  tacnpeT  on  magnetic  permeability, 
and  utilised  the  tacts  afterwarili  in  hks  "  Theory  of 
Mognatiim."  C.  A.  Jonas. 

[7332S.]— Tranamlttad  Haat.^Na  amount  of 
(team  at  851b.  wiU  give  400'  to  GOO'Fahr.  Ton 
miut  lUB  hot  air,  or  etse  laper-heat  the  steam.  Tou 


.  It  does  not  matter  which  coil-end  of  the  ' 
uj  ron  join  up  to  jonr  telephone.  Wind 
i^tbone  ooils  (n  between  W  and  100  ohcu 
kM,  ftnd  niaka  the  diaphragms  aboat  l^in. 
w,  for  if  they  ue  too  l^e,  there  will  be  a 
I  diBipDeM  in  speech,  owing  to  the  eloatioity 
fbRotype,  which  I  lupposa  yon  will  make 

■BMtle-on-Tyne.  Pbboy  Rkhi. 

IB.]  —  Boiler  Bt^iaK*.~-CnA  iron  for 
,  and  steel  or  iron  tor  pina.  It  the  ihatt  is 
nat  CAnied  on  oeatres,  nil  yoa  need  do  ii  to 
■a^  wheel  directly  undsr  shaft,  say  3ui,  br 
DOlat  it  ran  on  that,  and  Just  alack  centrs^  | 
tthay  keep  shaft  in  plaoe.  It  will  mn  lighier 
■  yon  propose,  the  wheels  ore  so  small. 
teL  T.  C, 

16.]  —  Soller  Beorinra.  —  The  int«jided 
Tiwringn  leem  to  offer  as  much  fricbion  u 
Why  not  run  such  a  small  lathflon 


(MTniaa. 
pointaF 


pointa  ?  At  any  rate,  let  the  rollers  bn  o 
r  Ugnum  Titce,  and  tlie  pin*  of  thiu  steel 
roUora  neocly  half  overlappiag  eacb  othei 


IBA  —  Boiler  Bearlnra.  —  In  reply  to 
'.  F.,"  who  intends  flttiog  rollar  bearings  to 
^-ahaft,  I  aay,  don't.  If  well  made  .iiirl 
Bite  dean,  they  no  doabt  reduce  the  fri^'tirin 
i;  but  it  dirt  and  chips  get  in,  they  in^k't  a. 


the  sizes,  &c.,  repaired  tor  a  Gin.  gong  :  Length  ot 
magnet  cores,  SJm. ;  diameter  ot  ditto,  jin. ;  length 
of  bobbins,  3in. ;  diameter  of  bobbin-heads,  1  |in. ; 
gauge  of  wire  on  bobbin!.  No.  18 ;  amount  ot  wire 
on  bobbins,  ab^ut  IO02.  ;  weight  ot  hammer-head, 
loz. ;  length  ot  hammer-rodT  with  spring,  6in.  to 
Tin.  The  cumber  of  calls  to  be  naed  will  depend  a 
good  deal  on  the  distance  and  on  the  frequency  with 
which  the  bell  is  to  be  used.  Two  oells  ot  the 
largest  ^a  (3  pints]  will  be  enough  tor  ordinary 
work.  The  duration  of  the  charge  of  the  poroui 
oall  of  a  Leelanche  depends  entirely  on  thn  work  put 
upon  the  cell.  With  ordinary  work,  six  months 
'    a  fair  duration.  8.  BotiOnb. 

[ 73324 .j^VImaharat   Saohlne.  —  !Eicapt  in 
appearance,  iron  or  leaden  bolts  are  as  effectiTe  aj 

I -Qyj  as  it  is  almost  impMsible  to  get 

,  they  are   rerj    heavy,  and  raqmre 

extra  stout  rods  M  support  them.  Ii  you  cannot 
get  brass  bolls,  better  use  wooden  onea,  turned  up 
nice  and  snooth  and  coated  with  tinfoil,  glued  on 
and  smoothed  down  with  the  poliahed  bone  handle 
'  knite.  Tinfoil  sectors  are  the  right  things  to 
broas  ouaa  are  always  chipping  off.  Taoaum 
be  well  and  eaaQy  lightKt  )>y  a  Wims- 


preasuia  ot  2371b.  The  best  way  for  "  Dooonne  " 
to  use  a  store  with  tan.   A  stove  ot  the  kind  known 
as  the  "  Qumey  "  is  the  best  for  the  purpose. 

A.  Qkit. 


■Aaft.    If'E.T.P."  _.._._    _. 

>  of  this,  let  him  make  the  rollen  of  hiird 
l*d  oasB-hardan  the  part  of  the  shaft  in  con- 
itthOHn.  A  much  better  fitting  is  a  sn-ivol 
■  about  2in.  long  and  lin.  diameter.  If  he 
■Iha  healing  of  ust  iron  and  rons  the  soft  irou 
fait,  it  will  lost  toe  yeora  and  run  light  and 
ft.  A.  GniV. 

tlT.]  — Kasnetlam.  — A  sheet  ot  iron,  or  other 
Htia  matal,  is  the  only  thing  that  wilL  shield 
atam  the  effects  of  a  magnet. 

S.  BOTTONE. 


tie.]— Bonaen'B  Battary  Zinoa.  —  See 
X-^E.  M."p,  680  "Sigma,"  replying  ton 
..Tk — Y. -jrticalsi-  rule 

ji^iuiH,  uio  co&diictJ%~ity 
iproved;  it  opoii,  fii'iii 
diffusion  ot  the   liquid, 


ba  Terr  alight 
k  allowed  Tor 

tag  tiiat  outride  „  -^ 

•  •draatage  lies  with  this. 


L. 


theintf 
AKA.I.E.E. 
It  will  depend  on  how 

_i — :.  nmiiin„ 

reduced  very 
T.  C. 


a'  calf,  care  should  be  taken  w 


U  it  to  have  the  water  perfectly  oleiTi 
ada areolae  kept  dean,  and  metal  to '>1<< 
;  in  the  manlpolation  of  it,  there  should 


la  are  olao  kept  dean,  and  metal 
~ie  manlpolation  of  it,  there  al 
Ik  apot.  Qrood  flour  paste  only  shiiuld 
Uake  only  o  little  at  a  time,  tor  if  alum  or 
bar  tlilog  is  put  into  it,  it  is  apt  to  stiiiii  tlie 
r.  Olns  oomes  throogh  damp  calf,  aii<l  'An-. 
Itoav^ed.  Whan  thoroughly  dry,  rut.  'tiv 
a  all  ortr  with  paste,  and  wash  off  again  wuli 
water.  Thaacticles  can  now  be  vari<i^'i<"< 
booUinder'B  mnuh,  to  be  had  from  Mr. 
adc«f,  Shattaabnrf-aTenae,  London,  W.C. 
at  know  of  a  proceas  of  enomelUog,  tidther 
if  a  taitbook  on  the  subjeot.  I  hope  thi"!  will 
keqvMiat.  Puomui.  BooEsiNiiEii. 
an.]  —  SlMtrto  BalL  —  See  my  b<K>k 
■Uo-BaU  Oonstraction,"  in  which  jixi  will 
af  elaotrio  balls, '■--      ' ' 


PNANSWEREp   QUEBIE8. 

ni  MiMtiri  imi  NCu  tf  ntrla  tiUtk  r— s<a  •■)■•• 
"  hu  replied  to  7S 


Tiwao.  Lumimnu  Oajims,  196, 

7S7B7.  O.E.E.ODodiTuiki,  IM. 

riTSa.  O.W.B.  LooiM. 

T301I.  nn  and  Bteel  Ironvark,  ta  Flange,  p.  380. 


QUiaUES. 


'J"v'?Sr"^I?°{B"""'i.'^I!r".l:'"™"  [7333».]-Wood.-WiU»me™aer  inform  ma  what 
bahghtodbythaWiniihurat,beoaaae  iiihemeiningof  tlu-tenn  ■■loahne"  sssppbadlowood, 
'    and  what  is  the  diflerenoe  betir«n  grain  sad  suss  nain  I 

This   sppsTendr  sim^    question    arise*  throng  ««. 

perlEaem^  a  dimculCy  m  ttanalat.iBg  them  into  TRneh.— 


ill,  provided  the  zinc  is  kept  out  of  contact  with 
the  carbons.  The  Leclonohe  cannot  ba  charged 
from  a  onidirBction  machine  or  dynanko.  No 
Leclanchd  cell  will  ever  light  a  2tc.p.  lamp  tor  an 
hour  or  two :  20  minutes  is  the  utmost.  It  takea 
(our  cells  to  light  a  four-volt  2i|cp.  lamp.  Magneto 


[733 
ballast 


■cfliof  time  the  porous  pot  ot  a  I/e-Hi.Tieh<' 
Mb,  W*  dapaods  alt^thec  00  the  om'^unt  cl 
:tte  etU  doaa,  and  tanea  from  three  moiitlis  io 
lyMis.  F.  C.  kj.T-iiif 

i,  Qqaaa  ^^otoria-sfavat,  B.C. 
C3.]~BlMtTio  BelL-If  you    had  r«t<l  my 
ibioBell*"  yon   would  have  found  eiactlv 
fannirtiMi  jon  need.    However,  I  extract  here 


73325.]— Tennla    Court.— Bed  oindera  (burnt 

Itasf)  con  be  obtained  of  any  buildna'  merdiants 
ur  gajdenata.  Otto. 

^73326.]— aardboard  Pnaalea.— It  you  nsa  a 
thm  knite— such  as  a  ahoemakar's- knife — and  keep 
it  well  shupaned  at  the  point,  yon  should  have  no 
difficulty  in  ""^''■g  the  ed^  of  your  cardboard 
sharp.  When  you  have  ftniahed  onttiag,  rub  the 
bun  down  with  the  handle  ot  the  knite  or  the  end 
of  a  tooA  brush.  Fsi.<7ncAi.  Booebutdeb. 

[73327.]— HuKhea'  Mavnstlo  Kaohlne.— 
"Sdsaors"  had  better  get  a  copy  of  Prof.  Hughea' 
paper,  read  before  the'Inst.  Hech.  Engineers, 
entitled  "On  the  Physical  Condition  of  Iron  and 
Steel."  In  this  ha  will  find  the  profasaor'a  dsaorip- 
tion  of  the  instmment,  and  the  method  ot  osing  the 
same.  I  would  not  adviaa  "Seinon"  to  naa  this 
initrnmeut  for  the  practieal  magoetia  teats  of  iron 
and  steel,  tor  it  is  vei;  hard  to  keep  the  ■nail  mog- 
netinng  oorrsnt  constant,  whidh  It  is  naaontial  to  do. 
The  instrument  I  hove  is  mode  by  Orove,  of 
Bolsover- street,  W. 

Brymbo.  T.  G.  L. 

[73327.]— Hngrhea'  Uamatio  Balance.- 1  do 
not  know  ot  any  book  that  givea  a  tnlter  descrip- 
tion of  this  instnunent  than  Prof.  S.  P.  Thompson's 
"  Electricity  and  Magnatisni "  (!890).  There  is, 
However,  the  inveutor's  own  description  in  Uie 
Proctedinga  of  the  Boysl  Sodet?,  Dec.  10,  1883,  in 
his  paper  "  On  a  Magnetic  Balance  and  Experi- 
mental Beeeorohaa  mode  therewith."  Also  the 
experimental  work  done  ii  dwelt  on  at  some  length 
in  the  same  author's  paper  before  the  Societv  ot 
Telegrophio  Engiuears  on  May  2-1,  1883  on  "Tbe 
Causes  of  Evideut  Magnetism  m  Iron  and  Steel  and 
Other  Hetols."  The  apparatus  is  arranged  on  a 
long  board,  and  thera  is  a  coil  with  a  hollow  oore, 
into  which  the  ipecimen  to  be  operated  on  is  in- 
serted, there  being  a  stop  fixed  to  the  coil  which 
makes  all  the  specuneiu  come  through  the  same 
distance.  The  specimen  whan  magnetised  affects  a 
finely- suspended  nesdle  placed  in  front  of  it.  Tbe 
magnetising  effect  due  to  the  ooil  withont  the  apecj- 
men  is  balauoed  by  an  opposing  smaller  ooil,  and 
these  three — the  two  coils  and  the  needle— are 
movable  relatively  to  each  other.  The  coils  ore 
connected  in  the  battery  through  a  small  reversing  ' 
switiji,  and  there  is  a  set  ot  resistances  (generajly 
ten)  in  circuit.  Tbe  deSectioni  ot  the  needle  under 
the  influence  ot  the  magnetised  core  ore  neutralised  . 
by  moring  alai^  mognetonthe  andof  thahoarl. 


eetding  through  the  aondensn  andtroM  ImsesI  And 
what  nlotioD  must  be  satisOed  betweoi  thr  foaos  of  the 
coDdeassr  and  front  lenses  t  TSo  doubt  the  details  at  the 
opUoal  psit  at  a  laatero  would  be  greatly  ijipiedated  by 
moay  naden.— J.  M.  E. 

psast]— Vamlah  (or  Paper. -I  wsnt  s  ralkble 
white  vsznish — emisr  opaque  or  trvuparent,  but  must 
stand  hot  water.  A  ptscitlca.1  recipe  lor  nukins  thil  will 
giestlr  oblige. -Tianis. 


[7SSM,}— To  "Jaok    of  All    Tradea."— Thanks 

vwy  much  for  joor  lofaunition^'CiMd  yon  fiirthn 
obliBe  br  telliDK  me  hew  to  get  the  fiilplu^R^  hrdnwen 
gas,  and  the  beat  way  of  sxpostng  the  oiida  at  lead  to 


have  mueh  advantage  over  on  ardinarr  schiomatj 
general  (prindpaUy  botanical)  wdrk!— F.  K.  U.  S. 

[TSSH-I-Hardanlnff  Brioka.-Can  sny  reader  fa. 
form  me  how  thin  brlaks  ore  made  so  h>ud  that  a  sted 
'  (heiT  BurtiMl    I  have  tried  glaas  and 
moulding,  and  putting 
Is  there  anr  noeiit 


-V.T. 


[resS.I-HTpnotlam.— wm  »me  radar  kindly 

dcHrllie  how  to  moke  a  revolTjng  mirn»  ■<  used  to  pro- 
duce hrpacais,  and  give  a  taw  bints  abont  the  beat 
methods  to  UM  when  Mtonptlng  to  remove  arU  hablta  by 
euffgeetion  T— Uisaaa. 

[T33<').]-Sewlnr-KBohliie  Motor.— lom  in  wi 
of  B  motor  SDffluenEj)  sttong  to  drive  a  wvins  rnsoh 

a-iapidlj-mofmaroBOlhaneanbr^ ^ 

WiUsome  correapondoiCkiiidlr  su 

hot  air,  or  anrthing 
annum  o(  working  I 
by-WsvBis. 

[T3W1  ]-WhIte  Ii«ad  T.  Lime 

qualified  reader  lie  good  enough  tu  {.-ipJaic  thareUtfi 
piopertlea  ot  the  above  for  onatiog  iotqrinn',  gurfa«- 
eipoaed  to  the  external  atraiMpher--,  soil  tiioK  upoeed 
to  the  octjon  of  salt  water— e.g.,  ilio  bottum  of  sn  iron 
vessel  I  Aln  the  most  sDitable  driur  )or  tne  respective 
polatsl  What  is  the  beat  paint  for  protiKtiag  iron  ani- 
feoea  from  tbe  ootian  of  salt  watfr  I  whit  U  the  preoiBe 
effect  of  turpentine  oa  paint  t  thm*  iti  prupertjr  as  a 
drier  depend  on  ita  volatilltv.  or  bu  it  a  chi^micol  oMian  I 

-a.  K.  L. 

[T3su.1-SaaahaTimatrT--I  woul'l  I"  glad  to  be 

>.. 1  .1 method  for  e-timiiio)!  tbeqnantMy 

1,  snd  il  there  is  onr  r«gent  Ihrt 
une.— H.  K.  L. 


[TS3I3.]— Problem  In  Qeometrv.- 

iir  gaomttnMl  readers  solve  tbe  foilowmi 
.  BytbeoldcftheFiist  Book  cl  Euchd  onl. 
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mod  glmpl?  meUiod  T    Any  quidrilitml  agnre 

D.  ■LoM  sidfH  DJE  mot  T*.iillol,  «o  hiicelcd  at  tt 

E,  F,  G,  H.    H  fiom  ibi'Q  poinla  ol  biitclion, 


p8S*4.-Klokel  riatlnr-l 
ntdar  Undlj  tell  ma  if  the  mrfaa 
ia  tfl  be  pUted  iliotitd  ba  ^llibed 


EJoF,  ana  frem  0  to  H,  dg  thiie  liii« 
1  HO  pxp^mni 
nil  flic 


0  be  nUtod , 

the  pUt&iE  DO  ntidea  vbicli  li 
numd,  ua  untnllypaliBlMd  vltb  Ho,  l  cmny  c 
4ff.  Bo,  u  1  bave  aoina  biof  da  flttui^  to  pUte, 
31ka  to  luunr  In  what  aUite  to  iwnd  ttiem  to  the 
Til.,  (I)  dS  (ha  nnootb  flle  ;  (I)  after  a  sllitht 
nnoT ;  IS)  or  poUihed  1    Cud  Uw  pUtw  Dot  i 

^atlnf) 
{TSMS-l- Smoio  Oomomer.— I  have 

durabililj  of  the  tabeg.    I  have  hod  them  i 


[  ihould 
ueh  of 


poliHhiDe  the 


_[7M48.V-PsBtl8  apd  MorUi 


P»tic  Mid 

_ ^  _.  .30  bottom, 

making  a  hollow  rpace  nbUDt  Sin.  br  lis.  br  lin.  deep. 
'^hat  can  1  mi  it  up  with  T-Tiicai  iTaii. 
:t8S4T0-  BolIor.-BoiDg 


thcae  battetiefl  laat  T  and  what  ubout  Ffchajging  T  Foi 
haKlOTu:  •»B  the  tucnit  be  kept  dotedt  Would  it  be 
pneticable  to  ooaabuet  a  bell  having  a  hi^h  nmiiitaa», 

ling  aaf  90  tt.W.O.  copper  vire  and  So.  I  Lnlancb^ 

Jla  in  multiple  arc  1     A  lev  hinta  and  particolan  will 

ilige.-yiTTBK. 

(rsasa.l — Microphone. 

:eaaa  (ell  me  what  quaotit] 

"  """  "     ™"        (Flg.'S.y 


BoO,  bnt  It  doea  not  apeak  twT  waU.  lb'  pi 
br  Si,  and  1  thick,  ban,  pwiked  at  taar  ot 
Dark,    la  there  anjmcanaoladjuiilment  [Dill 


le  follow 


u  of  boiling  1 
°o-Tit,.tb/. 


thoiler  (Teitical  or  borixoDl&IJ  ni 

XDgal.  of  water  b;  tbe  above  meanx  in  bdoui  one  aoar. 

[TSMH.]- Cooking  by  Steam.- Will  "Jack  o(  All 

aa  OiMta  f"t  Hlf-dlling^of  wafuT^in  >m/u  >t^rD^"far 
eooking  pur^HHU  T  The  Boat  ia  connncTed  on  a  brnaa  rod 
thfocgh    boiler  on  to   a  levn  wliich  eonitota    a  wal«r 


fall*.    The  old  01 


,-FWHT 


nordinar;  flre- 


[JSM9.]-  Ormolu  QlldlnB.— Will  anrreaderlell  m> 

^hat  would' belhe  probable  CMt  of "agildinga  ak^Koi 
brvfechEmingimditrikingdock,  theplalea  of  which  an 
aboot  llin.  l^  lOin.,  and  elaboratelr  eut  out.  1  am  toll 
it  i»  inexpeneive.  aa  compared  with  eli.'ctro-gildUig. 
have  aach  a  clock  ncul}'  completed,  and  would  liketi 
ha*e  flnfahcd^  ao  aa  to  retain  ita  poliah  and  colour.  - 


[78360.] -Sheet    Hetal-WorklDB.  -  I  ■ 

tabee,  fiut  caiiH  manuge  to  turn  up  the  edge  i 
*"     fdge  to 


>g  it.    The 


tA^. 


■without  huckliog  and  eplittii 

thecanas  and  tb*cuiel  I  can  m^inage  Iowa  eSga  fairli 
well. -A.  7.  SmiaBPaAii,  Diuden. 

rTSaai.J-PoIialilne  Copper  Platea.— I  want  to 
poliah  iDkall  copper  pCalee— a  true  surface  and  Ana  poliah 
reqeired.  How  ehall  I  prowed,  tnliiag  the  ibeet  melal  T 
Have  plenty  of  power  and  good  Httong  Uthc^— Ratio. 

rTB»St.]-Tal8phone  Maraeta.-ToMn.  Au*3P.- 
n,  and  now  the  Bell  pateoC  haa  expired, 


ahort  eompared ' 


tli™  into  Bell 
rilh  the  ii>iial  si 


Id  face  the  «Hh  w! 


J'  apeak  beouGfuUv. 
4  TOO  adyiae  me  to 
'faieh  pole  of  magnet 


t  aleel,  which  d< 
a  baltPTj  T I  ki 


labour  il  I  get  the  beat  roaid^.  Haa  the  Uowar  Sell 
patent  ripired  wflh  (he  original  BtU !  II  not,  when  will 
ftBtp!re!-F.  W.  BiBHiBD. 

■.-■Will"  M.  I.e. E." 


original  B< 
|1SV>.i,!-  EzpanalDnin  Serli 


nheie  A  =  e^naloHal  ndiua  of  <uih,  B  = 


■ponding  to  aaj  geographiral  latitudi}  !I    ALm  how 
t733GI.  I  ^Cnatlnit.  - 1  ehonli!  be  obliged  if  Bome  oat 

!73a6(i1.  — Hoiitinp  OhnrohoB.  — 'Will  any  ki 
tender  give  infonoatiDn  reapectiog  the  moat  modi-: 
eeonomical,  and  effectual  method  oflitating  aa  applied 


I  in  the 


Oiimdj'a  Hot 


Air  Appaiatua  ia  aa  good 

[7Sas«.l -Brass  Mixture. -Would  an?  of  jonr 
□meroua  roadera  kindly  oblige  me  with  a  good  mixture 
ir  general  hrdranlic  work  caatingaf- Ha&teav. 

[73397. l-PlntacVa  Oaa.— Will  some  reader  kindly 
■11  inei(PiBtach'agiuinuiUbkforga».«igiiiea!     Alw 


Jlhoi 


[13S58.1- Killing   OorQont.-Would  Uke  to  knoi 

[73SB8.1    —   Indnotion  .Coll    for    Huanlng'i 
TranBinlttor.- Will  anyone  plaaae  inform  me  the  b» 
^      ry  of  induction  coil  for  Hunning' 


liiUnce  for  the  i 


patent  lor  the  above  tmumitter !  ~  F.  W. : 
_l'738ac>.]— Snrfaeinc  Copper  In  the  Laths. - 
What  foim  of  tool  it  tlie  beat  to  leave  a  good  finish 
Aae  being  very  aciatch 


nd  rough.— K.  J.  J. 
(73881.]  —Carbon.       ._ 
eauibe  Prof.  Silvanut  Tbom 
Ml  of  carbon  pointa  aJ 


ball  and 
r  (TSSSll-ClOBad  Cironlti.-Will 


11  toe  oloaed  ci: 


"Onm"  Mndlr 
put  together.— 
ome  kind  reader 
T  How'kii 


id  gauge  of  wire  ahonld  be 

nel    Line  wire  a  mile  long 

triad  it  withal 

'      boardtaa 

.__janwlth| 

'And  whafilgit  '-  "—  '-^  '— 


la  the  bert  tor  bi 


I7e36l.]-Baak  Geared  Lathe  Head.~Ibateiiaat- 

luga  for  aim,  centre  lathe- bead,  back-geand.  Woold  be 
glad  if  any  of  our  readera  would  tell  me  the  beat  waj  to 
at  up  the  bead,  what  aort  of  bwrlnga.  and  the  beat  way  ot 
'  irovring  (he  gear  in  and  out.    My  tied  ia  cast  for  botw- 

ful  for  eJteteh.-AniTBini. 


explain  fully 
j"^  Ihe^ h'p! 
,  miiai  faTounbU 


eft.  mill  At  you 
keeping  the  ipaed 


[73He.]— BleotrlO  Ll^htlnK— WonJd  any  ol 
"Oqia"  pteaae  aay  how  an  installation  of  eleotrio  light 
will  compare  in  cnat  io  udiig  panffin  ail  at  3a.  a  gallon  I 
And  which  would  be  the  beat  way  to  Ught  elecBically  a 
chemiat'a  ihop  and  couple  of  tooma I  Bay  (War  IDOcp.  In 
•11.  Could  an  aecnmulator  be  charged  by  a  windmill 
turning  a  dynamo  dnriiig  the  day,  aoduaed  for  lighting  at 
nightl    Being  diatant  from  any  other  aource  of  intelligence 

kindly  ^Ta  til  infocmation.  Freight  and  erei^ng  would 
moat likslyadd SO  pel  oeDt.  to  the  original  mat.— leuc 
Maiuva,  Worocater,  Cape  Colony. 

[TWST.l-MaDdBlBjoTa  I.aw.-Can  any  of  your 
readera  nve  any  iDfortoation  about  what  ieeaUedMen- 
delejeiraPeriadleallAwI  On  what  principle  iaftbaMdl 
"Id  haa  it  any  edsntiac  Talne  I  -F. 
[7J3e8.]-To  Mr.  Bottono.-I*»t  week,  ta  a  reply 
'  yonre  to  a  queir.  you  aaid  that  you  had  driven  a  IV. 
dynamo  ot  youra  from  a  bicycle  wheel.    Could  you  ahow 

_^  t p — J dynamo  (o  the  bicycle,  aa  I  am 

. _..    the   «ome;  for  some  time  ago  1 

bought  a  15a.  dynamo  of  youii,  which  woa  very  aatis- 
■  iloTT.  The  other  day  I  wan  doing  iomelhina  to  my 
rnamo  when  I  nibbed  aorae  lilli  ofl  tfie  wire  ol  my  aima- 
ire.    Now,  how  much  wire,  and  what  B.W.G.wwedoea 

[ 73369. l-LacqnerlilB  for  BedateadB,  fto.  -  Can 
lyoneexplam  bow  large  aurfaoea  are  laeqaeredT  Ibavp 
100  a  lot  of  loequerlng  of  amall  aitiolea ;  but  I  nnully 
■t  them  itrsaky,  although  I  have  tried  b11  waye  I  oould 
liok  of.  I  have  aconn  of  tlmea  admired  the  lacduenng 
_j  a  braaa  bedatcad  which  I  have.  It  ia  beaulifnlly  dono 
—equal  to  optloal  work  and  not  a  atreaky  place  to  be 
-"--'.  I  can  get  the  braaawork  up  to  piTrfeclion;  bntl 
lotauitmyaelf  with  the  lacquering,  although  I  have 
bought  the  laoqoer  ready  made,  and  I  have  alao  made  it 
up  myaeU  from  recipea  given  in  the  "  E.U."  1/  any  one 
ofonr  pnctical  frienda  will  help  me  oul  of  the  difflculty, 
'  '  U  be  eitremely  thankful,  a*  it  ia  lo  very  annoying 
other  people' e  wortmanahlp  aupetior  to  your  own, 
.._  .i,„.  [_  ...i.,.^...!  .**  v^oming  nut  bad  work- 


rTS.S70.!-Thi 

'.Iheaiil  Iiit  only  i 
lolutiOB ;— E.  P.  J. 


that  ia  aahamed  i: 
'  Baia^  Fin. 
MiBBlng ' 


Link. -What  po-idc 
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HINTS  TO  COBBBSPOiroSSTS. 
1.  Write  ba  one  aide  of  th«  paper  only,  and  pwt  dualM 
for  lltnatntlana  on  aepaixte  piecee  of  paper.  1  Pot  tUa 
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refer.  S.  Ko  charge  ta  made  for  imeitliv  leCtn  fiSlia 
or  rqiUaa.  1.  LeI&n  or  qneiiM  bAIw  teaddUBna 
ntaDufaaturen  nr  eorranoDdeiitB,  or  wnore  todia  ■  ute 

aon.o.nnolbelnaSteS'-' S^TTjE-ES 1.    .  ■. 

ia  anawered  t£rougb  I 


Baciety.- A.  CaplatiL— j 

A  Eegiuner.- S.  G.  Kincaid.~V 
W.  a.  B.-H,  Wdaon.-Euiiuii 
NoTico.— C. .'.  C— Rnem  E«ipi 
'«>Ti»nTc  niTi..  (We  do  nol 
L  be  obtained  fro: 


L.-a.T.  E.-O.J.L- 


Limited,  1 


,    Walnut. 
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.-C,  H.  C.-ll  C 
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LihtKT.)— Ajir 
top.  YoDdono 
comethtotMA,  D 

niyalca.)— OaoooB  Bollib.     [Bae 


nea  ol  the  baildliu  puoi  tf  Ai 
Library    or   at  tSe  »«d  Ofc 

a*    (Itia  BppMgillya"ajiaB^I' 

Kwhat  put  yoa  want  ni  biIbIi 
, .  in  Chbk  th«B  BIB  a^t^W 


I.L1B.     [Bae    "Wmt 


abneoon  of  dynamoa,  thBB  are  manj  dvau  ■■■ 
Tolomea.  andMTflnlwoituoatbeaDbjBMBitBirila' 
and  advertiaed  in  our  columu  frHnantly.  b^'' 
yonr  queationa  haTS  be«i  aaawend  anttal  tiBan*  . 


e  Model  Lo»mDtire,  c 


geldraaght 
O.T.,  [W 


ough  ia  tlia  deaigs  lant.  Bii  tiii^  i 
any  refoenoet  to  such  dcaJgna.}— JdB 
nna  employed  In  eleotcleu  aMmm 
ly  af  the  (cxtbookK.  Saa4aiil>lt 
i.n» i—i 'uiuiur,  or  p.  IM  April  IS,  ta»().)-l.t.t, 
(Bo  farfrom  Liaut.  /Uu^a  PoaltlaB  IndlabvHttaik 
been  deaeHbad  bafon,  yon  will  Oud  that  it  niiM  < 
illtHtraladio  the  mimbvfiw  April  11,  iam.}-T.V.r. 

£e  caanot  aay  whethn  it  la  poedble  for  yOB  to  rt  1" 
eBgine-raomof  aay  ariha  AtlastioluafawttT 
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buttry.  Aa  a  nue,  theengineeia  on  boardav&IM 
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depeDdiontbeqnaBlltr;   bat  tw  oieiely  laytij" 
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iu   the    ppoctrum    of   tho    Orion   Nebula, 
and    narrated   how    their   results    showed 
that  while   it   was   asserted  (in  support  of 
the    meteoritic    hypothesis)    tnat  tnis   line 
was  the   remnant    of    a   ** fluting"  in  the 
spectrum  of  magnesium  at  a  low  tempera- 
ture ;  it  was,  indeed,  and  in  truth,  nothing 
at  all  of  the  sort,  but  had  its  origin  in  some 
other  substance  in  a  truly  gaseous  condition. 
This  conclusion  was,    of    course,   severely 
attacked,  much  as  was  that,  in  days  gone  by, 
of  those  who  presumed  to  deny  the  terrestrial 
origin  of  the  8olar  Corojia ;  and,  of  necessity. 
Dr.  and  Mrs.  Iluggins  returned  to  their  re- 
search and  repeated  all   their  observations 
with  that  patience  and  minute  attention  to 
accuracy  which  is  their  most  distinguishing 
characteristic.  As  a  final  result,  they  became 
more  convinced  than  ever  that  the  nebula 
line  had  nothing,  proximately  or  remotely, 
to  do  with  magnesium  at  a  low  temperature, 
and  that  assuredly  it  was  a  line,  and  formed 
no  part  of  a  fluting.  Mr.  Lockyer's  observa- 
tions had    been    made   with  comparatively 
small  disx>ersion,  and,  although  that  employed 
by  Dr.  and  Mrs.  Huggins  was  greater,  it  was 
not   so  much  greater   as  to    silence    their 
antagonist.      But    a    fresh    observer   now 
appeared  in  the  field,  in  tho  shape  of  Mr. 
Keeler,     of    the    Lick    Observatory,    who 
.  attacked  the  problem  of  the  comparison  of 
the    spectra   of  nebulae  with   that  of  mag- 
.nesium.  with  tho  tremendous  dispersion  of 
the  spectrum  of  the  fourth  order  in  a  Row- 
land gratin«>  of  14,438  lines  to  the  inch— 
i.e.,  about  tno  equivalent  of  ^e  dispersion 
of  24  prisms  of  60**,  which  he  was  enabled 
to  do  Dy  the  aid  of  the  light-grasping  power 
of  the  mammoth  lack  telescope.   His  verdict 
is'  final.  The  chief  bright  line  is  a  line,  under 
any  and  every  condition,  widening  when  the 
slit  is  opened,  and  narrowing  to  the  finest 
line  of  equal  sharpness  on  both  edges  when 
the  slit  is  sufticiontly  closed.    It  not  only 
forms  no  part  of  the  magnesium  fluting,  but 
does  not  pertain  to   any  fluting  whatever. 
But  as  if  a  suflicientlv  staggarmg  blow  had 
not  been  inflicted  on  the  meteoritic  hypothesis 
by  these  observations  of  Mr.  Keeler,  another 
assault  at  least  as  de^idly,    although  of  a 
different  kind,   has  been  made  upon  it  by 
IVofs.  Liveiu"^  and  Dewar  ;  who,  in  a  paper 
read  before  the  Royal  Society  on  November 
20th,    showed     experimentally     and    con- 
clusively that  solid    particles  of  sufficient 
minuteness  would  not  act  like  gaseous  mole- 
cules in  an  electric  discharge,  nor  become 
luminous  with  their    characteristic  special 
radiation.      It    may    seem    that   we  have 
accorded  an  undue  proportion  of  space  to 
the  discussion  of  this  question;    but  this 
meteoritic  theory  has  teen  so  persistently 
puffed  and  advertised  in  the  true  soap  and 
pill  fashion  that,  as  impartial  historians,  we 
t'eol  bound  to  present  the  facts  of  the  case  as 
they  stand,  to  the  reader  who  is  but  too 
likely  to  have  heard  only  one  side  of  tho 
question.  The  strongest  current  will  scarcely 
now  suffice  to  galvanise  the  corpse  of  the 
meteoritic  hypothesis   into    the    semblance 
of  life  again. 

Spectroscopy,  as  applied  to  the  heavens, 
has  Deen  zealously  pursued.  Anything  more 
exquisite  than  the  photographs  of  tho  solar 
spectrum,  produced  by  Mr.  Iliggs  and  Mr. 
MacLean,  it  would  be  impossible  to  imagine. 
From  an  examination  of  seventy  photographs 
of  the  spectrum  of  ^  Ursaj  Majoris,  taken  at 
Ilarvard  College,  Prof.  Pickering  has  arrived 
at  the  conclusion  that  the  K  line  is  doubled 
at  intervals  of  52  days.  From  the  calculated 
period  he  predicted  that  this  line  should 
be  double  on  December  8,  1889,  and 
January  30, 1890;  three  separate  photographs 
confirming  its  duplicity  at  the  former  of  these 
■dates.  Similar  periodicity  has  been  detected 
in  two  other  stars.  /3  Aurigro  and  h  Ophiuchi. 
In  ?  Ursa?  Majoris,  the  hydrogen  lines  appear 
broader  when  the  K  line  is  double,  and 
fieveral  other  lines  are  simiQtaneously  dupli- 
cated.   Prof.  Pickering  explains  these  pne- 


nomena  by  assuming  that  the  large  star  in 
C  Ursre  is  itself  so  close  a  double  as  to  be 
inseparable  with  our  optical  means.  Bright 
lines  have  been  foona  by  Espin  in  both  0^ 
and  0^  Ononis.  Every  fresh  Ascovery  tends 
to  confirm  the  intimacy  of  the  relation 
between  these  stars  and  the  surrounding 
nebula. 

Celestial  photography  continues  steadily  to 
advance.  MM.  Trepied  and  Rambaud  have 
obtained  a  good  photograph  of  the  ring 
nebula  (57M)  ^in  Lyra.  Another  one  of  the 
region  of  this  nebula,  taken  at  Toulouse  by 
M.  Baillaud,  shows  more  than  4,000  stars 
within  an  area  of  three  square  degrees.  At 
the  December  Meeting  of  the  Royal  Astro- 
nomical Society  Mr.  Isaac  Roberts  [exhi- 
bited on  the  screen  some  negatives  of  the 
Pleiades,  the  great  nebula  in  Orion,  the 
spiral  nebula  in  Canes  Yenatici,  &c.  In  one 
of  the  photo^phs  Neptune  and  his  satellite 
were    DoautifuUy    shown.     In    another  the 

Slanet  Vesta  had.  moved  so  perceptibly 
urin^  the  lengthened  exposure  as  to  leave  a 
trail  like  a  strmg  of  beaos.  Some  splendid 
photographs  of  the  moon  have  been  pro- 
duced during  the  past  year  at  the  Paris 
Observatory  by  the  MM.  Henry /nVr^. 

We  hear  indirectly  that  a  series  of  most 
valuable  experiments  have  been  in  progress 
at  tho  University  Observatory  at  Oxford, 
under  the  active  direction  of  the  venerable 
Savilian  professor,  as  a  preliminary  to  the 
international  star- charting  by  photography 
iu  which  that  observatory  is  to  take  part. 
We  hope  that  we  are  not  violating  any  con- 
fidence in  mentioning  that  astronomers  may 
speedily  look  for  a  chart  of  the  Pleiades,  by 
Prof.  Pritchard,  surpassing  anything  that 
has  hitherto  appeared. 

In  astronomical  literature  we  have  to  note 
the  appearance  of  parts  one  and  two  of 
Vol.  I.  of  the  monumental  *'  Bibliographie 

fenerale  de  TAstronomie,"  (of  which  Vol. 
I.  appeared  first),  commenced  by  MM. 
Ilouzeau  and  Lancaster,  and  in  process  of 
continuation  by  the  latter.  Its  Introduction 
by  the  lamented  quondam  Astronomer  Royal 
of  Belgium,  which  takes  the  form  of  a 
history  of  astronomy  from  the  earliest  agjos, 
is  very  much  more  interesting  and  absorbing 
than  an  overwhelming  majority  of  novels. 
The  general  character  of  tho  work  absolves  us 
from  the  necessity  of  uttering  a  panegyric  on 
it  here.  Vols.  ll.  and  III.  of  tjie  new  edition 
of  Chambers's  well-known  *'  Handbook  of 
Astronomy,"  complete  what  may  fairly  be 
reg;arded  as  a  small  encyclopaedia  of  the 
science.  The  "Old  and  New  Astronomy*' 
of  the  late  Richard  A.  Proctor,  which 
was  to  have  been  completed  by  a  gentleman 
currently  reported  to  bo  of  Mrs.  Proctor's 
own  selection,  seems  to  have  come  to 
an  untimely  end  altogether.  Since  Mr. 
Proctor's  death  a  number  has  now  and  then 
straggled  out  at  an  interval  of  some  months, 
more  or  less ;  but  now  the  interval  has 
become  so  inordinate  that  the  work  has 
practically  droi)ped  out  of  the  public  ken. 
Among  the  most  important  works  of  the 
year  must  be  reckoned  Miss  A.  M.  Clerke's 
"System  of  the  Stars,"  which  is  unsur- 
passed as  an  exposition  of  our  existing 
knowledge  of  the  sidereal  universe  by  any 
volume  which  has  so  far  appeared.  Another 
work,  on  different  lines,  is  probably  also 
destined  to  become  an  astronomical  classic : 
wo  refer  to  Dr.  Dreyer's  scientific  Biography 
of  Tycho  Brahe.  In  theoretical  astronomy, 
emphatically  the  book  of  the  year  is  M.  Aliel 
Souchon's  "  Traite  d*Astronomie  Theo- 
rique";  but,  rr.  neo'snitntv,  it  must  address 
a  comparatively  limited  public.  "  The 
Greenwich  Ten  Year  Catalogue  of  Stars," 
though  nominally  published  in  1889,  was 
really  not  in  circulation  until  1890.  It  con- 
tains the  places  for  1880  of  4,059  stars,  and 
forms  a  noble  monument  of  scientific  accu- 
racy. A  third  edition  of  Yamall's  well- 
known  and  very  useful  Star  Catalogue  has 
been  published.    Prof.  Frisby  has  obviously 


taken  immense  pains  to  elinunate  ererj 
recognisable  erratum  in  the  pTeyiooB  edition. 
Among  minor  works  we  mar  mention  Mr. 
J.  E.  Gore's  "Scenery  of  the  Heavens "; 
Sir  E.  S.  BaU's  **  Star  Land  "  ;  and  MLm  E 
Brown's  **  Caught  in  the  Tropica"  as  each 
and  all  of  interest  to  the  amateur  aatronomer. 
The  solitary  invention  in  the  shape  of  an 
instrumental  aid  to  astrononiical  obsemtion 
that  we  have  to  chronicle  here  is  the  com- 
pound wed^  photometer  of  Dr.  Spitta.  It 
consists  simply^  of  two  precisely  similar 
wedges,  placea  in  opposite  oirectionB,  so  that 
one  will  slide  over  the  other,  and  so  form  a 

Earallel  plate,  whose  thickness  Taries  ai  tlie 
ases  of  the  wed^  approach  or  recede.  The 
advantage  of  this  instnimont  in  comptziDg 
the  light  of  a  disc  with  that  of  a  point  wiU 
be  immediately  obvious. 

Among  the  events  of  general  astronomical 
interest  which  have  distinguished  the  rear 
gone  by,  the  establishment  of  the  Bntiih 
Astronomical  Association   must    have  pre- 
eminence.    It  may  be  said  to  have  had  its 
inception  in  a  letter  in  these  columns  by  Mr. 
E.  W.  Maunder  some  five  short  months  ago: 
and  already  it  numbers  between  500  andti^f) 
members.    A  more  vivid  illustration  of  the 
great  and  rapidly-growing  taste  for  the  study 
of  astronomy  it  would  be  impossible  to  coc- 
ceive.    We  have  to  chronicle  the  appointment 
of  Dr.  Eaoul  Gautier  as  Pix>fessor  of  Astro- 
nomy and  Director  of  the  Observatpry  iq 
the  University  of  Geneva,  and  the  resigoa- 
tion    of    the    Directorate  of    the    Polkon 
Observatory  by   Prof.   Otto    StraTe.     The 
University  of  Cambridge  has  finallj  arFU»d 
to  accept  Mr.  Newall's  great  telescope ;  iLr. 
NcwalPs  son  having  offered,  not  only  nitown 
ser\dces  for  five  years  gratis  as  obseimr,  hot 
to  give  £500  for  initial  expenses  «id  £200  i 
year  for  maintenance  during  the  samepenod, 
conditionally  on  the  Uniyersitj  itseu  sop- 
plying  the  small  balance  needed.    Thii  thcj 
have  done,  and,  according  to  a  statement  br 
a    correspondent    in   these    columns,  hars 
further  gone  bogging  to  an  American  ladr 
for  (and  have  succeeded    in  obtaining)  a 
spectroscope. 

Tho  splendid  gift  of  Mr.  F.  McClMntf 
£12,(MK)  to  the  University  of  Cambridwto 
found  three  *' Isaac  Newton"  studentsu|i 
in  Physical  and  Gravitational  Astronooft 
demands,  as  it  so  well  deserves,  a  paragnpk 
to  itself.  To  add  anything  to  the  mere  reodri 
of  this  munificence  would  seem  almost  n 
impertinence. 

The  leading  astronomers  who  daring  fli 
past    twelve    months    have    "joinsd  ^ 
majority  "  are  Dr.  Went  worth  Erck,  ^ 
died  on  January  loth — ^formerly  well  knssi 
as  an  able  amateur  astronomer,  he  lsM[] 
devoted  himself  wholly  to  the  Irish  Y^\ 
Question  ;    M.   Ch.  Mjontigny,  whose  dew 
on  March   16th  deprived  the  world  of  fti 
very  first  authority  on  the  subject  of  «>• 
tillation,    one    which    he    had   made  I*^ 
eminently  his  own ;  M.  Fierez,  the^s^*! 
scopist  of  the  Boyal  Observatory  at  Broiijl 
who,  beginning  life  as  a  soldier— UlwBjJ 
other  men  in  the  service — ^beat  his  i*j|l 
into  a  ploughshare,  and   rehzujui^  j^l 
paths   of   war  for   those  of  aoigncs:  ^} 
Herman  Schultz,  the  director  of  the  Ug* 
Observatory;    Dr.   C.  H.  F.  P*^!** 
fessor  of  Astronomy  at  Hamilton  Cgyf 
U.S. ;   the   head  of  the  Christiania  OiJ] 
vatory,     M.    Oari     Frederick    J^*iwji 
Senor  Oom,  the  director  of  that  at  I^ 
and  Prof.  Rosenberger,  of  Halle,  ^ 
been  for   fifty-five  years  an  Aawowf^i 
the  Boyal  As&onomical  Society.   ThB*|*j 
of  Mr.  Nasmyth  has  also  beenannoaB*! 
lie  will  be  principsilly  remembered 
astronomers  as  the  constmotor  of  a  ^-^\ 
most   beautiful    (if    not   rigidly  •^^JS 
models  of  x)ortions  of  the  moon's  ^|S 
and  as  the  author  (in  conjunction  ^^ 
Carpenter)  of  a  woA  on  "  The  Moon,^j 
sidered  as  a  Plsmet,  a  World,  tnd  %^\ 
lite;* 
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iiding  our  necrology,  we  may 
lat  tio  mpmorial  erected  to  the 
?.  IIou7«a.u  has  taken  the  useful 
>ri;ite  form,  of  a,  moteorological 
ith  a  barometer,  tlierraomotei 
:  the  moon's  phaaee,  wind  vane , 
ary  aptero.  The  latitiitle  and 
f  the  column  ate  engraved  o 
ial  to  Father  Perry  U  to  take  the 
}Topriate  shape  of  a  large  object- 
at  obBerratory  which  he  loved  at 
1  which  he  did  so  much  good  and 
ork. 


HS  CO.'S  TEHPOLTJX,  OB 
TBIC  WATCH  LIOHTEEt- 

lovices  have  been  placed  before  the 
c  from  time  to  time  intending  to 
by  different  methods  what  thin  firm 
ve  done  with  their  dry  balleritt — 
Provide  an  eitay,  safe,  and  constant 


iminatini;  a  waCcb  or  olock  at  any 
night  by  an  electrio  lamp.  The 
I  small  divided  cose  with  a  minnte 
.  lamp  and  reflector  fixed  in  the  rin 
■Uow  so  ttut  the  watch  may  be  laii 
le  case  closed  up,  when,  upon  press- 
itud,  the  face  of  the  watch  will  bi 
luminated.  The  source  of  electricity 
r  dry  battery,  which  may  be  put 
ipboacd  or  other  convenient  place,  a 
reaching  from  it  to  the  head  of  the 
on  which  the  watch  is  placed.  The 
ie  from  smell,  no  chamicals  are  used 
nill  last  for  this  purpose  tor  years, 
with  defective  eyesight,  a  special 
with  magmfying  lens  is  provided, 
ate  Ueesrs.  Gent  and  Co.,  ol.Patn- 
Leiceeter. 


I'S  PSTROLEirX   XKaiHES. 

^vinM  annexed  show  the 

ch  Herr  Otto  Lindner,  of 
petroleum  engine  working 
ystem  with  compression  of  ■    .   ._ 
ure.  The  iavention  hss  been  recently 

this  country,  and  its  object  is  to 
)  engine  in  such  a  manuer  tlkat  the 
chamber  can  he  highly  heated  by 
ins  before  the  engme  is  started,  and 
bile  it  is  at  work,  in  order  to  ensure 
>rjtion  and  complete  combustion  of 
m  supplied  to  the  engine ;  also  to 

premature  ejcplosion  of   the 


tiir 


ejtplosiona  (requently 
cooled  and  therafore  highly  heated 
ihsmbera.  The  principal  feature  of 
ists  in  the  combination  of  a  cooled 
nder  with  an  entirely  uncooled  com- 
nber  iind  with  a  valve  adapted  to 
communication  between  the  said 
.  manner  hereinafter  described.  In 
nying  drawings,  Fig.  1  is  an  axial 
ring  the  rear  part  of  the  working 


L>JU  u  iniiH  I 


I  t  tJ^       ■         IH 


'Sntion,  while  Fig.  2  is  n  dugnuu  of 

'    "        nd  fig.  3  is  a  detail  view  showing 
producing  a  mixture  of  air  and 


r  crank  disc,  and 


Ctroleum.gas  in  one  of  the  methods  of  working 
ceinaftar  described. 

A  is  the  working  cyliner  sorroucded  by  a  cool' 
ing  jacket  C,  K  the  working  piston,  Q  Uie  valve 
chamber  fixed  to  the  rear  end  of  the  working 
cylinder  and  provided  with  a  cooling  jacket 
F  the  comboation  chamber  fixed  to  the  bottom  oi 
side  of  the  valve  chamber,  and  provided  with  ar 
inlet  p  for  petroleum,  and  with  an  igniting 
tube/  or  other  suitable  device  for  ignitmg  the 
combustible  miitdre,  b  is  the  valve  for  the 
admission  of  aii  and  combnstible  mixture,  a  the 
exhanat  valve,  and  V  the  valva  wbiob  serves  t< 
open  and  close  the  passage  £  between  the  com- 
bustion chamber  F  and  the  working  cylinder  A. 
The  chamber  F  is  a  separate  metallic  vesael 
which  projects  from  the  valve  chamber,  so  that 
it  can  be  heated  all  round.  The  valves  are  con- 
nected  with  the  engine  shaft,  or  other  moving 
part,  in  such  a  manner  aa  to  open  and  close 
automatically  at  the  reqoired  moment  of  each 
cycle.  The  mechanism  for  operating  the  valves 
from  the  engine  shaft  is  analogous  to  that  used 
in  other  engmea,  and  therefore  not  shown  by  the 
drawings. 

The  engine  nuy  be  adapted  for  two  different 
methods  of  operation,  let  method. — Daring  the 
suction  period,  the  combustible  mixture  (mixture 
composed  of  petroleum  gas  coming  from  a 
vaporiser  v,  heated  by  a  flame  c',  Fig.  3,  and 
atmospheric  air  coming  from  the  tube  £'' 
through  the  valve  h  and  valve-box  Q 
cylinder  A ;  during  the  following  return  stroke 
(compreesion  period)  the  mixture  is  compressed  to 
about  two  atmospheres,  at  which  moment  the 
crank  pin  occnpies  approximately  the  position 
indicated  in  the  diagram.  Fig.  '2  by  the  letter  m, 
if  D  and  o'  indicate  two  dead  centres.  In  this 
position,  the  valve  V  opens  and  allows  the  com- 
pressed gaseous  mixture  to  enter  throuRh  the 
passage  K  into  the  combustion  chamber  F, 
m  which  it  is  highly  heated  and  ignited  at 
/  by  one  of  the  well-known  automatic 
devices  usually  employed  for  this  purpose.  Then 
follow  the  generation  of  gases  by  combustion, 
their  expansion  in  the  working  cylinder,  and 
subsequent  discharge  throngh  the  valve  a  in  the 
usual  order.  If,  during  the  working  ol  the 
engine,  the  chamber  F  becomes  so  hot  that  its 
wfdls  will  ignite  the  combustible  mixture  before 
ignition  takee  place  at  /,  this  is  an  advantage 
rather  thiia  a  fault,  because  at  thia  moment  the 
piston  is  always  st  ita  inner  dead  centre,  and 
therefore  ready  to  commence  the  working  stroke. 

2nd  method. — During  the  auction  period,  air 
alone  ia  drawn  into  the  cylinder  A  through  the 
valve  b  (which  in  this  cue  has  no  vaponser), 
while  the  valve  V  remains  closed  and  the  petro- 
leum is  forced  or  injected  inte  the  heated  cluunber 
F  through  the  inlet  opening  p.  The  petroleum 
may  be  evaporated  by  means  of  a  vaporiser  before 
ita  adnuasion  through  the  valve  O,  in  a  manner 
limilar  to  that  shown  by  Fig.  3  ;  or  a  petroleum 
Ipray  may  be  forced  through  the  said  valve  O, 
uid  be  transformed  into  gaa  by  impuiging  against 
the  heated  walls  of  the  chamber  F.  In  both 
cases  the  valve  O  is  automatically  closed  after 
having  admitted  the  petroleum.  At  a  suitable 
moment  during  the  compression  period  the  valve 


V  is  opened,  and  thereby  the  compreased  air 
allowed  to  enter  the  chamber  F,  in  order  to  miK 
with  the  petroleum  vapour  in  the  proportion 
necessary  to  produce   perfect  combustion.     By 


working  cylinder  is  entirely  prevented,  waste  of 
petroleum  is  avoided,  and  the  cyliniter  kept  clean. 
The  valve  V  is  sufficiently  cooled  iy  the  current 
of  air  which  ia  coming  from  the  valve  6. 


HOW  BOOKS  ABB  BOTTND -XTV- 

By  "  PttACTicii,  BooKEryDrn." 

WUEN  we  have  gilded  the  hick  of  half- 
bound  books  (at  which  stags  we  have  left 
our  copy  ol  "Moore's  Irish  Melodies")  it  is 
necessary  to  put  the  sides  on  and  "  [iriete  up." 

The  Bides  may  either  be  cloth  Or  ptpor — i.e., 
marblepaper,  although  for  the  volume  uivder  dis- 
cussion cloth  sides  will  be  best. 

Bookbinder's  cloth  is  made  in  every  variety 
of  colour  and  grain.  We  will  require  a  piece  of 
green  as  like  Qie  ehade  of  the  leather  as  possible, 
a  little  darker  rather  than  lighter.  When  we 
have  selected  it  we  cut  a  piece  sufficient  for  boUl 
sides — a  little  larger — so  as  to  turn  in  Jio.^ 
round.  Square  one  edge,  and  lay  it  close  to  tta 
leather  at  the  back,  and  fold  back  the  comsn  and 


cut  them  out,  as  shown  at  Fig.  45.  After  the 
sides  have  been  cut  they  are  glued  with  warm, 
thin  glue,  and  laid  on  to  the  leather  evenly  and 
tnraed  in  neatly,  after  which  thay  are  rubbed 
with  the  folder  so  aa  to  make  them  stick. 
The  turn-in  of  ^the  side  is  shown  at  Fig.  14. 
Now  trim  it  round  neatly  bo  that  the 
leather  and  doth  will  be  sqnare,  and  not 
□resent  a  lumpy,  uncouth  appearance  when  the 
book  is  opened.  The  part  of  the  end-papers 
which  we  tore  out  and  laid  aside  are  now  cut  to 
fit  exactly  between  the  tnm-in  of  the  leather  and 
cloth :  these  are  pasted  and  placed  u|)on  the 
inside  of  the  board,  and  rubbed  down  carefully. 

After  the  two  bmrds  have  been  lined,  the  next 
leaf  of  the  end-paper  is  "pssted-up."  This  is 
done  by  opening  the  board,  sad  pasting  the  first 
leaf.  It  is  then  lifted  up  and  placed  carefully 
against  the  board,  allowing  it  to  come  up  to  the 
foredge,  at  the  same  time  aUowina;  suSicient  play 
to  the  joint,  so  that  it  will  not  break  when  the 
book  is  in  use.  The  book  ia  turned  over,  and 
the  other  side  treated  in  like  manner.  It  is  then 
laid  aside  to  dry,  with  both  boarda  atrmJing  open. 
This  is  called  "pasting-up  open."  and  is  the 
method  adopted  for  all  the  better  claues  of  books. 
Common  work,  such_as  cloth- work,  is  pasted-npis 


412 


ENGLISH  MBOHAinO  AND  WOBLD  OX  SOEBNGI;    No.  1S46. 


the  preifl.  Tho  fonnar  method  will  Lo  best  for 
amateurs,  as  they  am  not  likely  to  bo  biMSod 
irith  mimy  preBsea.-SCaro  maat  bo  taVoil  to  nil) 
the  end-Tinper  down  well  to  ineuro  it  Bticbicg  to 
the  board,  nnd  the  tnnie  rais  must  he  exercised 
with  the  joint,  bo  tbnt  the  book  will  shut  without 
wriahling. 

Tba  operation  following  pasting- up  is  "bnr- 
nlahing"  the  edges.  When  tha  hook  has  betome 
■officiently  dry,  it  is  closed  and  put  in  the  lying 


pieu  between  boards,  with  the  foradge  up ;  a 
tool  called  B  dog-tooth  bomieher  is  taken,  Knd  the 
edge  is  bunuBbed  with  it,  rubbing  the  edge  core- 
fofly — movinR  tbe  aims  to  and  from  the  body. 
These  bumiSiers  are  generally  made  with  a 
pebble  or  agate,  mounted  oa  a  wooden  hnadio 
with  n  brasa  ferrule  ;  the  shape  will  be  aeon  from 
Fig.  \h.  Whether  the  odgee  have  boon  marbled  or 
sprinkled,  it  will  be  boat  to  bomisli  them,  aa  it 


riQ.  4  t' 

adds  much  to  the  appoaranco  of  tbe  book.     The 
three  edges  nre,  of  course,  treated  alike. 

When  tbo  edges  have  been  burnished,  tho 
book  is  proaaed ;  if  possible,  emooth  tins  are  pat 
inside  and  onteide  the  board,  so  oa  to  make  the 
lealhernice  and  smooth.  When  preasingmor 
books  it  is  necessary  to  protect  tho  grain, 
instead  of  tins,  boardi  covered  with  flannel 
are  usod  ;  when  these  ore  not  procurabli 


to  tool  the  inaido  of  the  squares ;  BOmetimes  this 
ia  very  elaborate,  at  other  only  a  plain  roll,  such 
u  a  simple  Qower-roll.  To  do  this  the  squares 
are  glaired,  and  the  gold  laid  on  and  impiossed  in 
nauU    manner :    it    ia    (hen   polished   with    the 

Solisher,  and  the  book:  poated-up  as  already 
escribed,  and  after  wards  pressed.  When 
BufHciontly  pressed,  llie  half-bound  book  ia  taken 
out,  and  as  it  has  to  be  ornamented  with  a  gilt 
roll  along  the  edge  of  the  cloth  on  the  leather,  it 
is  glaired  evenly  with  a  camel's- hair  pencil  close 
to  tho  cloth,  broad  enough  to  take  tho  roll. 
When  it  in  dry  tbe  roll  is  heated,  and  a  leaf  of 
gold  taken  upon  the  cushion  and  cut  into  na 
strips,  tho  roll  receives  a  rub  with  the  gold.  ^, 
which  makes  it  lift  the  gold  from  tbe  cushion 
when  it  is  run  over  it.  The  •'oil  is  filled  with  the 
gold  and  ran  up  the  book,  etarting  carefully  at 
the  edge,  and  nmniug  erenly  until  the  other 


„  is  reached,  eierting  nil  the  while  n  nice 
st^y  preganre  to  insure  the  gold  sticking.  The 
surplus  ia  now  wiped  (jH  as  directed  for  other 

As  soon  as  the  gUt  roll  has  been  put  on,  the 
parts  of  the  leather  upon  which  there  is  no  tool- 
ing is  washed  with  i^isax  water  and  a  soft  sponge. 
After  it  has  became  dry  it  is  usual  to  put  a  bhnd 
line  slongaide  the  gilt  roll  on  the  eido ;  v^hen 
this  has  been  done,  the  squares  are  polished  with 
a  warm  polisher  both  ineido  and  ontside.  This 
being  done,  tho  hooka  are  bnished  up,  which 
finishes  them. 

When  working  with  light -coloiu'ed  calf,  auch 
as  "London  brown"  (which  is  really  a  bright 
yellow),  red,  or  light  Idue,  Eometiniee  through  a 
little  cureless  handling  alight  stuins  may  get 
upon  the  work  ;  to  remove  this  put  a  little  oxalic 
acid  in  the  water.  This,  although  very  handy, 
should  bo  used  very  carefully,  or  the  colour  of 
the  leather  may  be  completely  spoiled.  If  you 
get  a  pennyworth  of  acid  at  the  chemist's,  and 
put  it  into  a  pint  bottle  and  fill  it  up  with  water. 
It  will  be  plenty  strong  enough  ;  a  few  drops  of 
this  put  into  the  water  when  wuahine  the  colours 
mentioned  will,  besides  renio\-ing  stains,  brighten 
ihem  np :  indeed,  this  is  always  done  in  the 
shops:  but  the  amateur  must  be  careful,  or  he  will 
spoil  his  work.  Some  colours  are  very  fast — rod 
and  blue  for  instance,  whilst  others,  such  aa  green 
and  maroon,  are  easily  spoiled,  I  have  taken 
out  an  ink  alain  from  red  calf  with  the  above 

It  is  often  desired  to  put  a  ribbon  mark  in  a 
book.  Thie  is  usually  dona  before  covering  it 
with  leather,  but  it  it  has  been  left  out  by  an 
oversight,  or  it  it  may  be  an  af  ter'thought,  it  can 
be  done  in  the  following  manner :  Lay  the  book 
Open  about  the  centre  upon  the  t^ble,  and  after 
baling  cut  a  length  ol  ribbon,  which,  if  measured 
from  comer  to  comer  lengthways,  will  bo  about 
right;  pasta  about  iia.  of  the  end  both  sides; 
ky  the  pasted  part  in  at  the  top  of  the  book,  end 
prosa  it  down  into  the  centre  of  the  fold  with  a 
pen-knife,  or  some  other  tool;  turn  over  a  few 
loaves,  and  put  the  rest  of  the  ribbon  in  edge- 
wise, leaviog  a  little  loop  at  tho  head,  and  the 
end  of  tho  ribbon  at  the  tail.  This,  besides 
being  useful  to  the  reader,  preventing  the  neces- 
sity of  dog-eata,  is  quite  ornamental,  and  should 
always  occur  in  tie  better  class  of  books, 
espciaolly  thoee  books  which  have  gilt  edges. 

Books  bound  in  light- coloured  calf  are  often 
seen  with  black  toohng:  to  get  this  elfect  is  a 
very  simple  matter,  und  I  am  sure  that  all 
amateurs  will  bo  pleased  to  know  the  dodgu. 
It  is  mi  done  with  printer's  ink— I  know  you  will 
think  it  is.  No  !  ajter  you  have  tooled  il  blind, 
as  we  say— that  ia,  without  any  gold,  merely  the 
impression  of  the  warm  tool — hold  the  toot  over 
the  gas  Rame  until  it  ia  blackened  al!  over,  then 
re-impress  the  tool  upon  tho  work;  this  will 
leave  it  a  dull  black.  When  you  have  all  the 
parU  blackened,  cleaa  the  toot,  and  go  over 
all  again,  impresmng  again  and  again  until  the 
tooling  shines  as  if  it  had  been  varnished. 
It  can  be,  and  in  the  case  of  lines,  it  is  much 
earner  to  varnish  with  black  varnish,  made  of 
shellac  varnish  and  goa  soot.  Tbia  must  be 
painted  inlo  the  impression  of  the  linee  very 
carefully  with  a  camtd's  h'l'r  pencil. 

In  reply  to  "  Nomad  "  (query  731T3),  my  next 
article  will  be  devoted  to  mending  bool^  afbums, 
&c.  I  am  certainly  much  pleased  with  the 
interest  taken  in  these  orticlea,  and  1  may  slu 
here,  that  as  I  am  and  have  been  for  a  very  loi 
time  a  regulnr  "taker-in"  of  ttie  "E.M., 
I  will  be  very  pleased  to  answer  any  qaeetic 
relating  to  bookbinding,  or  anything  in  ooane< 
tion  with  the  stationery  trade  at  any  time,  to  tl 
best  of  my  ability. 


REFOBU  IN  BOBINO  TOOLS,* 

SO&CE  yaara  ago,  while  working  in  a  jobbing 
shop,  a  ahupmate  had  occasion  tu  get  uf)  a 
boring  toot  in  a  hurry.  I  met  him  wheu  coming 
from  the  blacksmith  shop,  and  he  showad  a  tool 
like  Fig.  3.  He  said,  "  I  didn't  have  time  to  get 
one  drawn  out,  hut  as  tbe  hole  I  am  going  to  bore 
ia  quite  largo,  I  guess  this  will  do.  I  guess  the 
bhukamith  did  not  underatand  me  very  well,  for  he 
made  this  upeido  down."    That  "upside-down" 


I7A  UscauiC,  In  .dau.-iMii  iTicA 


Be  a  timl  that  will  go  in  that  hole,  but  then  ii 


I  aiie  steel  'aa  the  usual  turning  tools.    Of 

se  if  we  have  the  point  of  tool  aboal  Bidt 
with  the  top  of  body,  aa  m  Fig-  1.  Bad  made  inlte 
usual  way  (the  idea  the  sho^mata  mnit  hai*  kid 
when  he  spoke  about  '■  uprndodown"),  w««MM 
not  then  use  it  aa  I  show  in  Fig.  _S.  Thaonta^ 
I  suppose  it  would  not  make  any  diffcmnoa  ^irita 
"  -  point  of  tool  ia  tho  same  heiriit  u  the  OObi 
iDt,  provided  that  tho  line  A  Tin  Fi&  3)  is  taft 
radial,  and  the  angle  B  ia  k^  tbe  sane,  tit 
practically  I  beheve  most  lathea  wmk  bat  rtM 
■  e  tool  ia  shown  as  in  Fig.  3.  _ 

Moat  shops  do  not  have  a  gn*t  Taiioty  01  bontl 

tools,  and  so  whan  tbe  kind  like  Fie.  1  are  oad.  i 

great  many  timea  a  job  that  will  umit  of  a  sbcvt 

tool  haa  to  be  done  with  one  >.  gnat  deal  toe  'ia^ 

id  slender. 

In  Fig.  ;l  the  tool  can  be  either  long  orsbztd 


will,  by  just  pnshing  it  through  the  tool-pod.  I 
believe  that  tools  like  Fig.  3  ud  X%.  4  will  kxb 
the  whole  gronad.  Fig.  3  is  M  atiff^  |nbaUhf,  u 
the  lathe  will  carry,  and  is  just  •■  ibff  ai  ttf,.  1 
would  be  it  the  rounded  part  bad  twioe  the  tiA 
in  it  that  tlie  mrt  that  goes  in  the  tool-post  hai. 
No  port  of  uie  tool  need  be  st  1 1  ingM  thaa  81 
woakest  placo,  and  as  we  cannot  CiKCtd  a  lulai 
size  atsBl  provided  we  use  the  tool-post),  CbB 
Fir,  3  is  as  stiff  aa  wo  can  use. 

For  amall  holea.  Fig.  4  is  tlie  beat  rig  I  havaenr 
used.  We  can  UM  different  sizea  of  steel  for  tank, 
and  cover  all  sizes  that  Fig.  3  will  not. 

I  wish  to  aay  a  few  wards  about  the  shaps  el  &l 
point  of  bonng  tools.  Fig.  b  \a  tho  iorm.  W^ 
wheu  a  man  Qoda  it  necessary  to  get  his  litty 
tore  a  taper  of  about  ]in.  to  the  foot,  when  tqJK 
to  bore  a  straight  hole.  Tliat  round  pinnt  iaajpl 
help  to  make  the  tool  crowd  away  from  its  mat 

I  find  that  a  point  shaped  like  Fig.  6  wvdaWC 
I  just  take  (ha  sharp  oomer  off  the  point. 

Sometimes  when  boring  a  long  hole  in  iMltw 
where  there  is  aoale.  a  tool  with  quite  a  d&> 
hook  ahead  will  hook  under  the  scale  and  >t<f* 
its  work,  where  one  with  a  round  poiiitwnl 
spring  and  crowd  away.  I  like  to  haviqiik) 
good  top  rake  on  a  traring  toot,  especially  'bai 
boring  wrODght-irou.  In  some  lathes  we  awU  >" 
get  a  Cool  like  Fig.  3  high  enough. 

Whenthere  ia  no  adjustment  that  will  oUoia 
this  hdght  being  reached,  and  the  slot  is  tool-tctf 
is  not  Ugh  enough  to  allow  the  tool  to  be  hbw 
np,  it  is  a  fault  of  the  laths,  and  ought  to  t* 
remedied, 

I  have  found  many  lathes  where  the  cna-iM* 
was  so  short  that  the'tool-tdock  could  not  bs  w** 
to  the  Dsntre  without  running  off  the  sen*.    W* 
such  lalheiiCis  necessary  to   have  an  oSsitts*      s 
boring  tool,  which  is  a  nuiaance.     It  aeemi  te"J      g, 
that  anyone  who  ia  oompeteut  to  build  lathes 
to  make  such  screws  lung  enough. 


THl  BLECTRO-UAONET.-X' 

The  Ooll-EUid-Flans«r. 


in  ISieanid!^  the  OMi 
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'*  a  new  electto-ma^et."  Electro -magiietii? 
in«t  DT  TnotoTS,  v/aniamde  onthiaptonby  Page^ 
mttormrdi  b;  othen.  and  it  becune  gaDerall^ 
wn  u  B  distinct  davice.  But  OTOu  now,  if  you 
lira  into  tlie  litsraturn  □(  the  textbooks  to  know 
it  an  the  peculiu  properties  of  the  coil-uid- 
iga  UToageraent,  you  will  fijid  that  tba  booka 

£)u  aait  to  no  inionnalion.  They  are  oon- 
dtal  with  the  thing  in  very  general  tarmB  hy 
ag  :  Hers  ia  a  sort  of  euoking  magnet ;  the  core 
ttnusted  in.  Some  hooka  go  so  lu  as  to  tell  you 
,  the  pull  IB  greatest  when  the  core  is  about  baU~ 
'  in,  a  atotament  which  is  tine  in  one  pardculor 
i,  but  taho  in  a  great  many  others.  Anothec 
t  tells  you  that  the  pull  is  greatest  at  a  point 
ceabiaitre  below  the  eon&e  of  the  coil,  for 
igers  of  all  different  lengths— wbiah  is  qoite 
roe.  Another  book  tella  you  that  a  wide  ooil 
I  leas  powerfully  than  a  narrow  one— a  rtate- 
t  wbicS  is  true  forson^ecuDBandnot  forotherE. 
books  also  give  you  aomo  approximate  rulcB, 
ch,  however,  ore  very  little  to  the  point.  The 
on  wh^  this  ought  to  receive  much  more  careful 
idBTAtiou  is  becauie  in  UiU  mechaniBBi  of  mil- 
-plnnger  we  have  a  teal  means  ;  not  only  of 
uiiing,  but  alao  of  vastly  extending,  the  range 
he  pull  of  the  electro- magnet.  Let  ub  take  a 
■  simple  example  for  the  sake  of  contrasting  the 
[O  of  action  of  the  ordinary  electro -magnet  with 
range  of  action  of  the  coil -snd- plunger, 
ere  are  some  numbers  which  are  given  in  a  paper 
I  which  I  have  long  bean  familiar,  a  paper  read 


e  late  Mr.  Robert   Hunt  in    l^oG  "heft 
ntionof  C'lTil  Engineora,  and  diacuMed  wi 
—■ ■ '  Bugineor,  Robert  Stephenson,  in  t 


Mr.  Hunt  deaoribod    t 


recounted 

s  which  the  following  woa  Uio  range  of  s, 
1  was  a  horse-Bhoe  electro -magnet  which  i 


act— pnlled  with  a  pnll  of  2201b. ;  when  the 
lace  was  made  only  ti.I,"!''  o'  an  inch  (i  milB), 
l>ull  tell  to  90:  and  when  the  dis^ce  was  in- 
led  to  iOmila  |  ]  -60th  of  an  inch),  the  pull  fell 


Well,  from  t 


1(56— wl 


I  this 


been  a  large 

number  of  attempts  to  ascertain  exactly  hoi"  '" 
deaign  a  long-range  electro- magnet,  and  those 
have  BHCCeoded  have,  ae  a  general  rule,  not 
the  theorist) :  rather  they  have  been  men  compelled 
by  force  of  circunutaaces  to  arciva  at  their  result 
by  some  kind  of— shall  we  call  it — "designing 
eye,"  by  having  a  sort  of  intuitive  perception  of 
what  was  wonted,  and  goingabout  it  in  some  rough- 
and-ready  way  of  their  own.  Indeed,  I  am  ottaid 
had  they  tried  to  get  much  light  from  calculations 


thing,  they  would  ni 
There  is  our  old  friend,  the  law  of  inverae  Bquare*. 
which  would,  of  course,  turn  up  the  itrst  thing, 
and  they  would  bo  told  that  it  would  be  impos- 
sihle  to  have  a  nmgnet  that  pulled  equally  through 
any  range,  because  the  pull  was  certain  to  vary 
inversely  acooidiug  to  the  square  of  the  ilLitoucr 
I  notice  that,  in  a  report  of  my  second  lecture  i 
one  of  the  London  joumals,  I  am  announced  1 
have  said  that  the  law  of  inverse  squares  did  ii< 
apply  to  electric  forces,  I  beg  to  rematk  that 
have  said  no  such  thing.  It  ia  well  to  be  precii 
BB  to  what  one  does  say.  There  has  been  a  lively 
discUBsian  going  on  quite  lately  whether  sound 
varies  as  the  aqoore  of  the  dhtanco — or  rather, 
whether  the  intensity  of  it  doea- and  the  people 
who  dispute  on  both  sides  of  the  case  do  not 
seem  to  know  what  the  law  of  inverse  aguaret 
meana.  I  have  also  seen  the  statement  made  m  the 
columns  of  the  Ti'iuk.  by  one  who  is  Buppoaed 
to  bo  an  eminent  authority  on  eyesight,  that  the 
intensity  of  the  colour  of  a  scarlet  geraniom  variei 
invoraely  with  the  square  of  the  dktance  from 
which  you  see  it.  Hotb  utter  nonsense  was  nevei 
written.  The  fact  is,  the  law  of  inverse  snuarcs, 
which  is  a  perfect^  Inie  mathematical  law,  la  true 
not  only  for  oloctnoity,  but  for  light,  lor  sound,  and 
for  everytbing  else,  provided  it  is  applied  to  the  one 
case  to  which  a  law  of  inverse  squares  is  applicable. 
That  law  is  a  law  expressing  the  way  in  whidi 
action  at  a  distance  folia  off  when  the  thing  from 
which  the  action  is  proceeding  ia  bo  Email  compared 
with  the  distance  in  question  that  it  may  ^~ 
regard  as  a  poiii!.  The  law  of  inverse  squan 
the  law  nniversal  of  action  proceeding  from  api: 
The  music  of  an  orchestra  at  10ft.  distance  is 
four  timee  as  loud  as  at  20lt.  dislaoce;  foe  the 
of  an  orchestra  cannot  be  regarded  as  a  mere  point 
in  comparison  with  these  distances.  If  yon  can  con 
ceive  of  an  object  giving  out  a  sound,  and  thi 
object  being  so  small  in  relation  to  the  distance  a1 
which  you  .... 


,t  for  tl 


!•  29. — Hjiirth'i  Electromagnetic  UeuliBiiiBm, 


nly  SBlb.  The  difference  from  220  to  36  wis 
in  a  nnge  of  1-oOth  of  an  inch.  He  contrasts 
with  the  reenlts  given  by  another  mechanism. 
unto  the  simple  coil-and-pluugor,  but  a  variety 
sctro- magnet,  brought  oat  about  the  year  134u 
L  Done  living  in  Liverpool  named  Hjdrth, 
■ein  B  sort  of  hollow  truncated  cone  of  iron 
29},  with  coils  wound  upon  it— a  hollow 
ro-magnet,  in  fact— was  caused  to  act  on 
ir  oleotto-magnet,  one  being  caused  to  plunge 


the  other.    Sow  we  have 


puU    < 


b  this  CI 


lent  of  Hjiirth'B,  but  at  a  distance  of  1  i 


Wb.  Here,  then,  we  have  a  range  of 
{  not  over  l-SOth  of  an  mc!i,  but  over  Sin.,  and 
«  not  from  220  to  36,  but  from  lliO  to  72,  ob- 
iyn  mneb  more  equahlo  kind  of  range.  At 
aititatiDn  of  Civil  Bngineers  on  that  occaaion 
maber  of  the  most  celebrated  men— Joule, 
JBT,  Sir  WilliBm  Thomson,  Mr.  Justice  Grove 
Pltif.  Tjndail— discussed  these  matters— dis- 
d  them  Bp  and  down — from  the  point  of  view 


9  (act  Out  there  w 


IS  at  V 


■rking 


the  intensity  of  your  bearing,  but  for  the  intensity 
of  that  to  which  your  sensation  is  'directed.  In  no 
case,  however,  are  sensations  absolutely  proportional 
to  their  causes.  When  the  magnetic  action  pro- 
ceeds from  something  so  small  that  it  may  be 
regarded  as  anoint  compared  with  the  distance, 
then  the  law  of  inverse  squares  is  uecssaanly  and 
mathematically  true. 

You  oil  know  how  a  long  tube  of  coil  such  as 
this  will  act  on  an  iron  core.  Let  us  make  on 
experiment  with  it.  I  turn  ou  the  current  so  that 
it  circulates  around  the  ooil  along  the  tube,  and 
whenlholdinfrontoftheaperture  of  the  tube  this 
rod  of  soft  iron,  it  is  Eucked  into  the  coil.  When  I 
pull  it  out  a  little  way  it  runs  back,  as  with . 
spring.  The  current  happens  to  be  a  atrong  one- 
about  25  ampvrBB. 

There  are  about  700  turns  of  wireon  the  coil.  The 
rod  is  about  liu.  iu  diameter  and  20in.  long.  So 
great  is  the  pull  that  I  caouot  pull  it  entire^  oat. 
Thepull  was  very  small  when  the  cod  was  outBido. 
but  as  soon  as  it  gats  in  it  is  pulled  actively,  runs 
in,  and  settles  down  with  the  ends  equally  pro- 
truding. The  tubular  coil  I  have  beui  using  is 
about  Urn.  long  :  but  now  lot  us  oonBJdera  sbortor 
coil.  Here  ia  one  only  haU-an-inch  from  one  end 
to  the  other,  but  I  have  one  somewhere  still  shorter, 
so  short  that  the  length,  parallel  to  the  axis,  is  very 
small  compared  with  the  diaraotar  of  the  aperture 

turn.  Taking  such  a  coil,  treating  it  as  only  one 
single  ring,  with  the  current  going  once  round,  in 
what  what  way  dose  it  act  on  a  magnet  that  is 
placed  on  the  axis  'r  First  of  all^  take  the  case  of  a 
very  long,  permanently  magnetised  steel  magnet,  so 
indeed,  that  any  action  on  the  more  distant 
is  so  feeble  that  jt  may  be  disregarded 
altogether,  and  only  one  pole,  say  the  north  pole,  is 
— J  the  coil.  In  what  way  will  that  single  turn  of 
;  act  on  that  single  pole  {  Thia  is  tho  rulM  :  that 
.  pull  does  not  vary  inversely  as  the  square  of  the 
distance,  nor  as  any  power  at  all  of  the  distance 
measured  straight  along  the  axis,  but  inversely 
--  'be  cube  of  the  slant  distance.  Let  the 
0  iu  Fig.  30  represent  the  centre  of 
ring,  iti  rodiuB  hemg  y.  The  line  OP 
_)  axis  of  the  ring,  and  the  distance  from 
0  to  P  we  will  caU  J-.    The  slant  dietaace  irom  P 


Fto.  30.— Action  of  Single  Coil  on  Point-pole  ■ 


pull  at  various  points  along  the  axis.  Allow  me  to 
draw  you  attention  to  Fig.  31,  which  represents  a 
section  or  edge  view  of  the  coil.  At  various 
dietoDces  right  and  left  of  the  coil  are  plotted  out 
vertically  the  corresponding  force,  the  calculations 
being  made  for  a  current  of  10  ampereB,  drcnlating 
once  around  a  ring  of  l.centimitre  radius.  The 
force  with  which  such  a  current  bcIsod  aroagnetic 
pole  of  unit  atrengtb  placed  at  the  central  point  is 
U'2S  dynes.  If  the  pole  ia  moved  away  down  the 
axis,  the  pull  is  diminished ;  at  a  diatance  away 
equal  m  length  to  tbe  rodina  it  has  fallen  to  ■2'-22 
dynes.  At  a  distance  equal  to  twice  the  radios, 
or  one  diameter,  it  is  onIyO'56  dynes,  lesa  than  I'd  of 
whit  it  ivna  at  the  centra.  At  twodiamoters  ithas 
fallen  to  0-17  dyne,  or  less  than  three  per  cent. ; 
and  the  force  at  three  diamBtera  ia  only  about  two 
per  cent,  of  that  at  the  centre. 

If,  then,  we  could  lake  a  cer;/  long  mag 
may  utterly  neglect  the  action  on  the  diets 
If  I  had  a  long  steel  magnet  with  the  soma  pole 
5  or  G  feet  away,  and  the  north  polo  at  a  point 
3  diameters  (i.e.,  6  centimetres  in  this  case)  distant 
from  the  month  of  the  coil,  then  the  pull  of  the 
corrent  in  one  spiral  on  the  north  pole  3  diameten 
away  would  be  practically  negligible  ;  it  would  be 
less  than  two  per  cent,  of  what  the  pull  would  be 
of  that  single  coil  when  the  polo  was  pushed  right 
lut  now,  in  the  case  of  the  tubiuar 
J  of  at  least  a  whole  layer  of  turns  of 
Ion  of  all  of  the  turns  bos  to  be  con- 
sidered. If  thenearestof  tho  turns  of  wire  is  ^a 
distance  equal  to  three  diometei-B,  all  the  other 
turns  of  wire  ivUl  be  at  greater  distances,  and, 
therefore,  if  we  may  neglect  such  small  quantities 
OS  2  per  cent,  of  the  whole  amount,  we  may  neglect 
also,  for  it    will    be   still  smaller   in 


II  long  magnet,  we 


leir  action  also,  for  it    will    be   still  smaller   m 

nount.    Now,  for  the  purpose  of  arriving  at  the 

^tion  of    a   whole   tube  oi  coil,  I    will  adopt  a 

ethod  of  plottiug  devised  b;^  Mr.  Sayers.  Suppose 

e  had  a  whole  tube  coiled  with  copper  wire  from 

id  to  end,  its  action  would  bo  practicallv  the  same 

I  though  the  copper  wire  were  gathered  together 

small  numbers   at   distant   intervals.     If,    for 

eiample,  I  count  tho  numbor  of  turns  in  a  centi- 

-iL-tre  length  of  tbe  actual  tubntar  coil  which  I  uaed 

L  my  first  experiment,  I  find  there  are  four.     Now 

if.   instead    of  having  four  wires  diatributed  over 

ha  centimetre,  I  hadoce  stout  wire  in  the  middle 

jf  that  space  to  cotty  four  times  the  current, '  tbe 

general  effect  woala  be  the  same.     This  diagram 

(Fig.  32)  Is  calculated  out  ou  the  supposition  thiit  the 

effect  will  be  not  greaUy  diffsrent  if  the  wires  were 

aggregated  in  that  way,  and  it  is  easier  to  calculate. 

If,  b^inning  at  the  end  of  the  tube  marked  A,  wo 

take  the  wirea  over  the  first  contimitre  of  length 

and  aggregate  them,  we  can  draw  a  curve,  marked 

I,  for  the  effect  of  that  lot  of  wires.    Fur  tbe  next 

*  ^  could  draw  a  similar  curve  j  but  instead  of 

g  it  on  tho  horizontal  line,  we  will  add  the 

several  iieigbts  of  the  second  curve  on  to  those  of 

the  first,  and  that  giveethe  curve  marked  2  ;  for  tho 

third  part,   add  the  ordinataa  of  another  similar 

vo,  and  so  gradually  build  up  a  final  curve  for 

total  action  of  thia  tubular  coil  on  a  unit  pole  at 

different  points  along    tho    axis.      This   resultant 

curve  begins  about  'i^  dtametura  away  from  the 

end,  rises  gently,  and  Uion  auddouly,  and  then  tiinu 

'  >- nearly  flat  with  a  lon^  level  book. 

_.  any  moreafteca  point  about  2( 

diameters    along   from    A;    the    curve   at    that 

~~'-it  becomes  practically  flat,  or  does  not  vary 

e  than   about    1   per    cent.,    however    long 

tut>e  may  be.      For   aiample,  in  a  tubular 


diameter  and  40  coutimLtrcs  long, 
there  will  bo  a  uniform  magnetic  field  for  about 
32  centimetres  along  the  middle  of  the  coil.    The 

*  this  iaUiat  the  value  of  the  magnetic 

the  axis  of  that  coil  begins  outside  thu 
mouth  of  tbe  tube,  iuccessea,  rises  to  a  certain 
maximum  amount  a  Itttie  within  the  mouth  of  the 
tube,  and  after  that  is  perfectly  constaut  nearly  oU 
the  way  along  the  tube,  and  then  falls  oil  sym- 
metrioally  as  you  get  to  the  other  eml.  Tho 
ordinatea  drawn  to  the  curve  represent  the  forces 
at  correBponding  points  along  the  axis  of  the  tube, 
and  asj  be  token  to  represent  not  siiuply  the  mag- 
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EFia.  31.— Action  along  Axii  of  Single  CoiL  .^  r/  c33h]2Q  j^^eeoJ^ 
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Fio.  32.— Action  of  Tabular  Coil. 


netising  force,  but  the  poll  on  a  magnetic  pole  at  the 
end  of  an  infinitely  long,  thin  steefmagnet  of  fixed 
strength. 

The  rule  for  calculating  the  intensity  of  the 
magnetic  force  at  any  point  on  the  axis  of  the  lon^ 
tubular  coil  within  this  region  where  the  force  is 
uniform,  is — 

H  ■■  —  ?r  X  the  amp^re-tums  per  cm.  of  length. 

And,  as  the  total  magnetising  power  of  a  tubular 
coil  is  proportional  not  only  to  the  intensity  of  the 
magnetic  force  at  any  point,  but  also  to  the  length, 
the  integral  magnetismg  effect  on  a  piece  of  iron  mat 
is  inserted  into  the  coil  may  be  taken  as  practically 

that  portion  of  the  tubular  coil  which  surrounds  the 
iron.  If  the  iron  protrudes  as  much  as  three  dia- 
meters at  both  ends,  the  total  magnetinng  power  is 

simply  -rr''^  '^  ^^  whole  number  of  ampere-turns. 

Now  that  case  is^  of  course,  not  the  one  we  are 
usually  dealing  with.  We  cannot  procure  steel 
magnets  with  unalterable  poles  of  fixed  strength. 
Even  the  hardest  steel  magnet,  magnetised  so  as  to 
giye  us  a  permanent  pole  near  or  at  the  end  of  it — 
quite  close  up  to  the  end  of  it  when  you  put  it  into 
a  magnetising  coil — ^becomes  by  that  fact  farther 
magnetised.  Its  pole  becomes  strengthened  as  it  is 
drawn  in,  so  that  the  case  of  an  unuterable  pole  is 
not  one  which  can  actually  be  realised.  One  does 
not  usually  work  with  steel ;  one  works  with  soft 
iron  plungers,  which  are  not  magnetised  at  all  when 
at  a  oistance  away,  but  become  magnetised  in  the 
act  of  being  placed  at  the  mouth  of  the  coil,  and 
which  become  more  highly  magnetised  the  further 
they  go  in.  They  tend,  indeed,  to  settle  down,  with 
the  ends  protrudmg  equally,  for  that  is  the  position 
where  theymost  nearly  complete  themag^etic  circuit ; 
where,  therefore,  they  are  most  completely  and  highly 
maffuetised .  Accordingly,  we  have  this  fact  to  deal 
witn— that  whatever  may  oe  the  magnetising  forces 
aU  along  a  tube,  the  magnetism  of  the  entering 
core  will  increase  as  it  goes  on.  We  must,  therefore, 
have  recourse  to  the  following  procedure.  We  wUl 
construct  a  curve  in  which  we  will  plot  not  simply 
the  magnetising  forces  of  the  spiral  at  different 
points,  but  the  product  of  the  magnetising 
forces  into  the  magnetism  of  the  core  which 
itself  increases  as  the  core  moves  in.  The 
curve  with  a  flat  top  to  it  corresponds  to 
an  ideal  case  of  a  single  pole  of  constant  strength. 
We  wish  to  pass  from  this  to  a  curve  which  shall 
represent  a  real  case,  with  an  iron  core.  Let  us 
still  suppose  that  we  are  using  a  very  long  core— one 
so  long  that  when  the  front  pole  nas  entered  the 
coil  the  other  end  is  still  a  long  way  off.  With  an 
iron  core  of  course  it  depends  on  the  size  and  quality 
of  the  iron  as  to  how  much  magnetism  youget  for  a 
given  amount  of  magnetising  power.  When  the 
core  has  entered  up  to  a  certain  point,  you  have 
aU  ^  the  magnetising  forces  up  to  Uiat  point 
acting  on  it:  it  requires  a  certain  amount  of 
magnetism,  so  that  the  pull  will  necessarily  go  on 
increasing,  and  increasing  although  the  intensity 
of  the  magnetic  force  from  point  to  point  along  the 
axis  of  the  coil  remains  the  same,  until  within  aoout 
two  diam(jter8  from  the  far  end.  Although  the 
magnetic  force  inside  the  long  spiral  remamsthe 
same,  because  the  magnetism  of  the  core  is  increas- 
ing, the  pull  goes  on  increasing  and  increasing  (if 
the  iron  does  not  get  saturated^  at  an  almost  uni- 
form rate  all  the  way  up  until  the  piece  of  iron 
has  been  p(;ked  pretty  nearly  through  to  the  dis- 
tant end.  In  Fig.  '33,  a  tubular  coil,  B  A,  is 
represented.  Suppose  a  long  iron  core  is  placed  on 
the  axis  to  the  right,  and  that  its  end  is  gradually 
brought  up  towuds  B.    When  it  arrives  at  X,  the 


pull  becomes  sensible,  and  increases  at  first  rapidly, 
as  the  core  enters  the  mouth  of  the  tube,  then 
gently,  as  the  core  travels  along,  attaining  a 
maximum,  C,  about  at  the  further  end  A  of  the 
tube.  When  it  approaches  the  other  end  A  it  comes 
to  the  region  wheare  the  magnetiiing  force  falls  off, 
but  the  magnetism  still  goes  on  inoieasinff,  because 
something  u  fliaU  bdng  added  to  the  total  magnet- 
ising powQT,  and  these  two  effects  nearly  balance 
one  another,  so  that  the  pull  arrives  at  the  maximum. 
This  is  the  highest  0  on  the  carve ;  the  greatest 
pull  occurring  just  as  the  end  of  the  iron  core 
arrives  at  the  Dottom  or  far  end  of  the  tubular  coil ; 
from  which  point  there  is  a  very  rapid  falling  off. 
The  question  of  rapidity  of  descent  from  that  point 
depends  only  on  how  long  the  core  is.  If  the  core 
is  a  very  long  one,  so  chat  its  other  pole  is  still 


Fio.  33.— Diagram  of  Force  and  Work  of  Coil-and- 

Plunger. 


very  far  away,  you  have  a  long,  slow  descent 
going  on  over  some  three  diameters,  and  gradually 
vanishing.  If,  however,  the  other  pole  is  coming 
up  within  measurable  distance  of  B,  then 
the  curve  will  come  down  more  rapidly  to 
a  definite  point,  Xi.  To  take  a  simple  case,  where 
the  iron  core  is  twice  as  long  as  the  coil,  its  curve 
will  descend  in  pretty  nearly  a  straight  line  down 
to  a  point  such  tnat  the  ends  of  the  iron  rod  stand 
out  equally  from  the  ends  of  the  tube. 

Precisely  similar  effects  will  occur  in  all  other 
cases  where  the  plunger  is  considerably  longer  than 
(at  least  twice  as  long  as)  the  coil  surrounding  it. 
If  you  take  a  different  case,  however,  you  will  get 
another  effect.  Take  the  case  of  a  plunger  of  the 
same  length  as  the  coil,  then  this  is  what  necessarily 
happens.  At  first  the  effects  are  much  the  same ; 
but  as  soon  as  the  core  has  entered  about  half,  or  a 
little  more  than  half  its  length,  you  begin  to  have 
the  action  of  the  other  pole  that  is  left  protruding 
outside  tending  to  pull  the  plunger  back;  and 
although  the  magnetising  force  goes  on  increasing 
the  further  the  plunger  eutem,  the  repulsion  exerted 
by  the  coil  on  the  other  pole  of  the  plunger  keeps  in- 
creasing still  faster  as  this  end  nears  uie  mouth  of 
the  coil.  In  that  case  the  maximum  will  occur  at 
a  point  a  little  further  than  half  way  along  the 
coil,  and  from  that  point  the  curve  will  descend  and 
go  to  zero  at  A ;  that  is  to  say,  there  will  be  no 
pull  when  both  ends  of  the  plunger  coincide  with 
the  two  ends  of  the  coU.  If  you  take  a  plunger 
that  is  a  little  shorter  than  the  coil,  then  you  will 
find  that  the  attraction  comes  down  to  zero  at  an 
earlier  period  etill.  The  maximum  pull  occurs 
earlier,  and  so  does  the  reduction  to  the  pull  to 
zero ;  there  being  no  action  at  all  upon  the  short 
core  when  it  lies  wholly  within  that  region  of  the 


tube  within  which  the  intaiiaitj  of  thAnifMkk 
force  is  nnilonn.  That  is  to  mj,  lor  anypoKtbaol 
thia  tabe  oortesponding  to  the  fliip  top  a  tiba  cbvi 
of  Fig.  82,  if  the  plnnger  of  iron  u  «>  ahort  «tft& 
whmy  within  that  reffioii,  tlua  tlMra  ia  noadioa 
upon  it ;  it  ia  not  muled  either  wst.  Kow  Am 
things  can  be  not  omy  predicted  liyqia  help  oImA 
a  law  as  tiiat,  but  verified  bj  esperimant. 

These  actions  of  the  ooQ  o«!  tiia  core  an  cyMs 
of  being  viewed  from  another  etandpoint.  Bntj 
engineer  knows  that  the  work  done  oj  afonsMi 
to  M  meaaored  by  multtplyinff  togemer  the  lone 
and tiie distance  {hroogh which  its  poiut  oCoK- 
cation  moves  forward.  Here  wa  oats  aTBTBf 
force  acting  over  a  certain  range.  We  ^n^ 
therefore,  to  take  the  amonnt  of  the  fdroe  at  sadk 
point,  and  multiply  that  by  the  adjaooft  Bfli 
bit  of  ranee,  averaging  the  force  orer  thatjaaf^ 
and  then  tsike  the  n^  valoe  of  foroe  wift  fti 
next  little  bit  of  range,  and  so  ooiuidar  ia  ■■! 
portions  the  work  done  idoog  the  whole  Inglkcf 
travel.  If  we  can  the  length  of  twfel  «Jli 
element  of  length  must  he  called  dx,  XuBUf 
that  by  /,  tiie  force.  The  force  mnlt^Uad  lyfti 
element  of  length  gives  ua  tilie  work,  Ap,  doasm 
that  short  range,  x^ow  the  whole  wolkowfti 
whole  travel  is  made  up  of  the  torn  of  sndi  fllanaA^ 
aU  added  together:  that  is  to  aav,  we  have  to  tAi 
all  the  various  values  of  /,  multiply  each  \n  h 
own  short  range  dx^  and  the  bqiii  of  aU  mi, 

writing  /    for  the  sum,  would  be  equal  to  fts 

sum  of  all  the  work ;  that  ia  to  aay,  the  whobvtik 
done  in  putting  the  thing  together  will  he     *  ~ 


w 


,Jfdx. 


Now  .what  I  want  you  to  think  about  isfliB: 
here,  say,  is  a  ooH,  and  there  ia  a  distant  eon. 
Though  there  is  a  current  in  the  ooil,  it  is  so  is 
away  from  the  core  that  practically  there  it  so 
action;  bring  them  nearer  and  nearer  togwtha; 
presently  thev  begin  to  act  on  one  another;  tlisaii 
a  pull,  which  increases  as  the  core  enters,  tiaa 
comes  to  a  maximum,  then  dies  awi^  as  the  sod  of 
the  core  begins  to  protrude  at  the  other  side.  Ikn 
is  no  further  pull  at  all  when  the  two  ends  itak 
out  equallv.  Now  tiiere  haa  been  a  certain  total 
amount  of  work  done  by  this  apparatoa.  Sfoj 
engineer  knows  that  if  we  can  aaoertain  the  fonest 
every  point  along  the  line  of  travel,  the  woric  doM 
in  that  travel  is  readily  expressed  by  the  area  of  thi 
force-curve.  Think  of  the  curve  X  C  X  in  Fig.  8, 
the  ordinates  of  which  represent  the  foroes.  lb 
whole  area  underneath  this  curve  represeati  lit 
work  done  by  the  system,  and  therefore  lenaswKh 
equally  the  work  you  would  have  to  do  opoa  it  a 
pulling  the  system  apart.  The  area  under  tfai 
curve  represents  the  total  work  done  in  attzactist 
in  the  iron  plunger,  with  a  pull  distifbated  orsrlb 
range  XXp 

Compare  that  with  the  case  of  an  electio-Bif- 
net  where,  instead  of  having  this  distributed  fw, 
you  have  a  much  stronger  pull  over  a  much  Mte 
range.  I  have  endeavoured  to  contrast  Um  two  a 
the  other  curves  drawn  m  Fig.  33.  Simpossit 
have  our  coil,  and  suppose  the  core,  inateaa  ofbof 
made  of  one  rod  sucn  as  thia,  were  made  ia  its 
parte,  so  that  thev  could  be  put  togetiier  w&  1 
screw  in  the  middle,  or  fastened  togethei'  is  of 
other  mechadical  way.  Now  first  treat  thii  nt 
as  a  single  plunger,  screw  the  two  parts  togsftai 
and  begin  with  the  operation  of  allowing  it  to  ate 
into  the  coil,  the  work  done  will  be  the  axeaimia 
the  curve  which  we  have  already  conridewd.  IA 
us  divide  the  iron  core  into  two.  Fiiat  of  aU  pikh 
one  end  of  it ;  it  will  be  attracted  up  in  a  nradf 
similar  fashion,  onl^  being  a  shorter  Dar,tt»aM^ 
mum  would  be  a  httle  di^laced.  Let  a  be  difla 
in  up  to  half  way  onlv.  We  have  now  a  tdl 
half- filled  with  iron,  and  in  doing  ao  we  shaliliM 
had  a  certain  amount  of  work  done  Inr  the  appinftMi 
As  the  piece  of  iron  is  shorter,  line  foree-esn^ 
which  ascends  from  X  to  T^,  will  lie  littbklt 
than  the  curve  XCX| ;  but  the  area  undorW 
lower  curve,  which  stops  half  way,  will  bsfti 
work  done  bv  the  attraction  of  thia  hau-oora.  Sat 
go  to  the  other  end,  and  put  in  the  other  hslfd 
the  iron.  You  now  have  not  only  the  attradioad 
the  tube,  but  that  of  the  piece  whidh  is  abaa^f  ■ 
place,  acting  like  an  elecoo-magnet.  BesfaiaBl 
with  a  gentle  attraction,  it  soon  runs  up,  and  dztii 
the  force-curve  to  a  tremendondy  ateep  pdli 
becoming  a  very  sreat  force  when  the  disba* 
asunder  is  very  smskU.  We  have,  therefcue,  m.  fti 
case  a  totally  different  curve  made  up  of  two  Mik 
—a  part  for  the  putting-in  of  the  first  half  of  fti 
core,  and  steeper  part  for  .the  second ;  but  the  lA 
result  is,  we  have  the  same  quantity  of  im  m^ 
netised  in  exactly  the  same  manner  by  the  ■W 
quantity  of  electric  current  running  ronnd  the  ■W 
amount  of  copper  wire— that  is  to  aay,  the  total 
amount  of  work  done  in  these  two  oaaes  is  neoi^ 
sarily  equal.  Whether  you  allow  the  entiie  plaqpr 
to  come  in  by  a  gentle  pull  over  a  long  range,  er 
whether  you  put  the  core  in  in  two  pise»- 
ono  part  with  a  gentle  pull,  and  the  other  wSh  i 
sudden  spring  up  at  the  end— the  total  work  aod 
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mrra.  Th*  advutaga,  then,  of  thl«  ol_^ 
igat  nicthod  of  enplaning  iioii  ud  ooppet 
bat  it  seta  any  mora  irt^k  out  of  Uie  — 


the  coil  -  and  •  plunger.  Hanlcd,  iii 
tunined  the  reUtioQ  betvsen  the  poll 
iven  portion  of  the  plnogac  and  the 
power.  Ho  found  that,  >o  long  as 
1  con  wu  ao  thick  and  tho  exatin^^ 
>  imall  that  magnetiMtion  of  Uie  iron  aayec 
^ed  aaturation,  thepnll  waa  pnjportional  tc 
re  ot  the  CDrrent,  and  wai  aua  propoi- 

tfae  Moare  of  the  nnmbar  of  ttuiu  ot  win. 
theie  ttro  facts  togetlkei,  we  get  the  nde — 
true  only  for  aa  ODUtoiated  ooie  iu  a 
■itiQn— that  the  pnll  iiproportional  to  the 
I  the  amp£ie  tunii.  Thia  might  hare  bean 
I,  tor  the  magnelinii  of  the  iron  oora  will, 
IS  aaduaptiona  made  ahove,  be  propor- 


Toa  will  be  able  to  Dotic«  a  marked   differanoe 
ttetwaon    thii   cbh    and    that   of    the    oj'lindrioal 

aunger.  The  pall  increasea  aa  the  plunger  anten; 
It  the  maximum  i»  Qot  ao  well  defined  with  a 
pointed  oora  aa  it  U  with  one  that  is  flat-ended. 
TLii  eaential  difteianoe  between  oonad  pltmgen 
and  orlindiical  onea  wai  diaeoTsred  by  an  engliieer 
of  the  mune  ot  Erixik,  who  applied  hi*  diacoToiy  in 
the  Buchaniua  of  the  Pilaen  are  lampa.  Coned 
ploiinra  wen  alio  examined  by  Btaser.  In  Fig.  34 
are  giveo  the  currea  that  correspona  to  the  nae  of 
a  coned  iron  eore,  aa  well  as  thoes  correaponding  to 
the  nae  of  the  cylmdrioal  iron  rod.  Yoa  willootice 
that,  aa  compand  with  the  cf  liodiioal  plnnger,  the 
cooed  oote  nerer  gaie  go  big  a  pull,  and  the  raaii- 
mum  oocaired  not  aa  the  tip  emerged,  but  when  it 
got  a  very  considerable  waj  out  on  the  other  >i''~ 
So  it  is  with  both  the  shorter  and  the  longer  eaU. 


nis  people, 


the  ampirs-tama,  and  the  intensihr  of  tht 

'  ''''d  in  which  it  is  placed  being  uo  pro~ 
the  ampfre-tuiTis,  Uie  polT  which  is 

/ 

,_  .     .     tl  to  the  square 

loat  careful  reuarchea  of  late  jears 
.de  bj  Dr.  Theodora  Bnigar,  in  18S6. 
'esearchea,  in  which  a  crlindiical 
waa  need,   is  repreaented  by  two  of 

I  Fig.  31.    He  used  two  ooils,  one  3]  ce 

>ng,  the  other  7  centimetres  long.    These 
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ited  in  the  bottom  left-hand  comer.  The 
current  waa  a  little  over  S  ampirea.  The 
il  plunger  waa  39  contlmMrea  long.  The 
I  supposed,  in  the  diagram,  to  enter  on  the 
the  namber  of  grammea  of  pull  is  plotted 
Dte  the  position  of  the  eDtennjf  end  of  the 
As  the  two  curres  show  bj  their  steep 
B  maiimuTQ  pull  accun  juit  when  the  end 
insET  begins  to  emerge  through  the  ooil ; 
ulT  comea  down  to  zero  whoa  the  ends  of 
irotmde  equally.  In  this  Fig,  (he  dotted 
ate  to  the  use  ot  the  loni;er  of  the  two 
he  height  of  the  peak,  with  the  coil  ot 
ngth,  is  neatly  tour  times  as  great,  there 
ktue  ampEre'tuma  of  exdtatian. 

'xct  of  UitDir  Ooned  Plung-era. 

ud  ot  employing  a  cyluidricsl  oore,  you 

le  that  is  pointed,  you  Bud  this  completely 

IS  insufficient  to  eaixj  the  whole  of  Uie 
lines  which  are  formed   in   the  iron  rod. 

not  come  out  at  the  poiut,  but  Alter 
lO  to  speak,  along  t^B  sides  of  the  oore. 
on  where  the  magnetic  lines  come  np 
lie  iron  into  the  air  ia  no  longer  a  definite 
it  or  neat  the  end  of  the  rod  *""'  '"  "' 
Ter  a  oouaiderable  surface ;  a 
I  point  begins  to  poke  ita  u< 
a  larger  portion  of  iron  up  tl 

iDstMd  ot    comicg    to    a   m 
ion,  ia  distributed  o 

making  the  eiperim< 
aoce  and  a  corneal  p 


POSITIVE"    ELICIBIO   SOOB 
0?ES£B. 

THE  aocompanyins  iUnatcation  shows  dearly  the 
paitaotthe  "jWtive"  door  opeoer,  mann- 
taotured  and  sold  by  the  iuveutoia,  Meaara.  Bub 
and  Starkie,  I4Sth-atreet,  New  York.  When  the 
electario  button  is  pressed  the  armatun  ls*vea  its 


contact  and  prcasai  against  the  back  qiring,  which 
iu  turn  acta  on  the  oentre  apiing^ud  this  celeasea 
the  latch  aad  opens  the  door.  Whan  the  door  ' 
again  doaed  the  parte  resume  their  former  positioi 


isdis- 
aseqaently 


THE  EETD  OF  THE  WOBLD. 

r  would  seem  impoaaible  that,  in  our  epoch  of 
dvilisatioD  and  progress,  there  could  still  be 
found  people  to  announce  the  approaching  end  ot 
the  world,  and,  what  ia  much  more  extraordinary, 
Lhat  there  oould  be  found  other  people  to  giTe 
Tedenoe  to  them.  Such  ia  the  esse,  however.  A 
few  charlatans,  who  perhaps  descend  from  the 
iiiddle-age  astrologers,  whose  ridioulons  methods 
'  f  divination  they  doubtless  employ,  have  recently 
}  redioted  that  the  world  is  shortly  to  oame  to  an 
>  nd,  the  date  being  fixed  by  soma  at  1896,  and  by 
theraatlWl.  Those  grotesque  predictions,  bom 
<1  ignorance,  have  auggestcd  to  ua  the  idea  of 
■^uccmctly  preseuting  to  our  readeii  the  rational 
rsuies  that,  accerding  to  the  present  state  of 
^:ientifla  knowledge,  might  lead,  not  to  the 
.  f  the  entire  univBrse,  but  only  to  that  ot  our  world 
-that  is  to  say,  to  the  disappearance  ot  lite  from 
tie  teirestiial  globe.  We  hope  thus  to  reassure 
ttiose,  it  there  be  any  such,  whom  tJie  predictions 
lit  sorcerers  or  jesters  may  have  somewhat 
f.ightsDed. 

At  the  present  day  tbe  public  shows  itself  very 
incredalons  upon  this  subject,  but  it  was  not  always 
I  iuxi.  In  the  past  ages,  when  the  abeurdest  super- 
stition reigned,  the  astrologers  found  no  difficulty 
ill  making  people  believe  their  idle  tales.  The  year 
i'XXI,  for  example,  is  especially  memorable  for  the 
ijreai  terror  that  extended  over  France  and  entire 
!':urope  at  the  announcement  ot  the  end  ot  the 
^vorld.  The  advent  of  comets  and  the  eclipses  of 
I  be  sun  and  moon  were  the  chief  preteits  for  the 
frightful  astrological  jx^iEtions.  The  mortal  terror 
uith  which  France  was  seized  in  15G4,  upon  the 
uawB  that  a  total  edipae  ot  the  sun  was  to  occur, 


particularly  celebrated. 

believing  that  the  end  of  the  world  v 
MB  to  the  dintdiea  in  crowds  to  confess. 
chronider  of  the  time  tells  us  that  a  oonntry  curate, 
not  being  able  to  fulfil  his  task,  waa  obliged  to  ear 
to Ut  paiisbionera  :  "Uy  brethren,don'tbein*ach 
haate;  the  eclipse  is  postponed  for  afortm'^ht!" 
In  reality,  there  is  nothing  very  alanniDg  m  the 
proipeot  ot  the  ending  of  the  world.  That  happens 
to  every  man  on  the  day  of  his  death,  and  the 
mprcoM  eivent  would  not  be  any  more  tarribla  it  it 
happened  to  all  on  the  same  day. 

Terrestrial  life  depends  entirely  npon  the  light 
and  heat  of  the  sun,  which  ia  the  aote  sooroa  oiits 
maintenaooe.  It  is,  therefore,  with  the  atar  of  day 
that  we  have  to  begin  (he  strange  tableau  of  tbe 
probable  causes  of  the  end  ot  the  world. 

The  Son,  ita  Spots,  and  ita  Final  Sxttnettoo. 
The  sorface  of  the  sun  is  often  atrswed  with 
black  apots,  the  smalleat  of  which  an  as  larm  as 
the  diunetar  ot  the  earth,  and  tbalargsatof  woiah 
an  sometlmas  vidUe  to  tha  nakad  aja.  Tbaae 
qiota,  which  are  variable  in  number  and  petition, 
mark  regions  in  which  the  InminaDs  and  oaloriBc 
aotivi^  ot  the  inn  is  in  a  state  of  temporary 
diminution.  As  the  great  radiant  atarisanincan* 
deeoontmaaa  (1,372,000  times  mora  hnU^  than  the 
earth)  that  nnramittingly  diatrilMitea  its  elemanta 
of  lite  around  it,  it  is  oontinnaUr  lodog  (though 
slowly,  it  is  true)  the  powerful  energy  that  toatond 
up  in  it.  A  day  will  oome  in  the  distant  agaa  when 
the  spots  that  are  already  darkening  the  tun  will 
cover  its  entire  aorfaoo.  A  solid  tzust  wHl  aft«- 
watda  form,  as  one  has  formed  npon  the  earth, 
whidi  also  traversed  these  phaaaa  ot  the  lite  of  a 
star,  for  our  earth  was  a  son  that  had  the  moon  for 
a  planet,  and  perhaps  even  (acootding  to  Ifr. 
Stanislas  Mennier]  a  second  satellite  that  is  now 
broken  up.  The  sun  will  therefore  be  extingiiiahed 
some  day  tor  want  of  fuel ;  but  that  fatal  dat«  wiU 
be  tar  in  Uie  distant  futon,  for  we  oan  estimate  the 
time  necessary  for  tha  extinction  ot  the  inn  at  more 
than  twen^  millioa  ot  years,  and  the  time  daring 
whiah  a  state  ot  Ufa  analogous  to  the  present  one 
exist  npon  tbe  earth  may  be  eati- 


the  progresdve  decrease  of  the  eolar  heat  will  ce 
the  glacial  lonea  ot  the  poles  to  extend  towards  the 
equator.  Man,  remaining  almost  alone  upon  the 
debri4  of  terrestrial  UFe,  after  having  reached  a 
tranecendeot  civilisation,  will  employ  all  the 
ot  his  TBSt   genius   to  fight  a 


development,  and  lead  the  miserable  life  of  the 
Lai^Biider  and  Esquimo  under  the  Equator.  Thao, 
the  last  human  family,  eihansted  by  oold  and 
hunger,  will  deep  its  eternal  sleep  upon  the 
trozen  and  depopulated  earth. 

Although  the  existence  of  animate  betngs  la  itill 
far  from  being  endangered  upon  our  planet  throng 
tbe  eitinctian  of  the  bus,  the  terreatrjal  worid  is 
none  the  less  exposed  to 

OataatropheB  of  Other  Xinda. 

When  a  brilliant  comet  appears  and  grows  in 
magnitude  in  the  depths  of  the  heavens,  popular 
iCE«Tatition  beholda  m  it  an  omen  of  dire  misfor- 
tune, without  knowing  the  only  danger  that  the 
haired  star  threatma  ns  wiUi—that  ot  a  colliaion. 

We  may  find  examples  of  this  suparatitiQu  in 
andent  aa  well  as  in  modem  times.  Here  ia  what 
we  may  read  in  Pliny,  and  which  relates  to  the 
comet  of  the  year  13  :  '  In  tbe  war  between  Ctasar 
and  Pompey,  we  saw  an  example  of  the  taniUe 
effects  thit  the  advent  of  oometa  carries  in  its  train. 
Toward  the  beginning  of  this  war  the  darkest  nights 
were  illominated,  according  to  Luoan,  by  unknom 
stars,  the  heavMis  seemed  to  be  on  fire,  gtowiiu 
firebrands  baversed  the  depth  ot  spaca  in  bU 
directions,  and  the  oomet,  that  appalling  star, 
which  overthrows  the  powers  of  the  s^h,  auibited 
ita  terrible  coma." 

""lus   terrors  insoired  by  i..  

aie.    The 

a  oomet,  that  appeartd  in  January, 

mae  of  livdy  apprehension  in  Fianoe, 

where  dnister  prophedps  had  bean  disseminated. 
At  Paris,  the  previsions  ot  the  end  ot  tha  world 
were  taken  more  pleasantiy,  and  songs  and  carica- 
tures ware  mads  oonceralng  it 


that  approach  the  radiant  stair  as  far  as  to  the  orbit 
of  oar  gLobe.  The  majority  ot  the  immense  oo'U  rs 
thatoccasionally  traverse  the  heaVBDs  should  ther  - 
tore  leave  timid  people  imlidarent.  Those  wluch. 
thdr  trip  around  the  suD,  pierce  the  plana  ot  the 
—Trestarial  orbit,  can  alone  menace  ua  with  some 
danger.  We  know  that  these  cdestial  bodies  have 
a  very  irregular  course,  and  a  most  erratic  conduct, 
tor  the  least  attraction  of  a  ndghbouring  star 
suffices  to  iwarve  them  from  their  primitive  route 
and  make  them  approach  the  disturbing  mass.    In 
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««Gt  ths  orbit  of  the  ncond,  and  the  l&tter  muiit  bo 
mt  the  point  of  contact  ot  the  two  orbits  at  the  time 
of  the  pusftge  of  the  oamet.  It  will  be  uodentooij 
ttUkt  BtLCh  M,  combiiuttioD  of  ciioumstasceB,  althouf(h 
ponible,  hu  teH-  chances  of  occurrini;.  In  fact, 
when  a  oomet  appeon  that  ia  to  approach  the  eaa 
^_  jg^  ^  calculation  of  the  probabilities 


;  of  ■^80.000.00 


B,  thai 


iindnKftin 


f*hut  one  that  it  will  Dollids 

We  can  ooneequactly  remain  very  tranqnil  ou 
thu  labject.  Yet,  since  we  are  assured  that  such  a 
colliiion  a  among  the  nnmbei  of  tacts  possible,  let 
111  sea  what  might  be  the  oonaequencea  of  tliit 
celestial  meeting  of  the  earth  (travelliDK  18  niilfs 
per  seoond)  and  a,  comet  that  had  at  least  an  equal 
Telodtj,  It  the  comet  had  a  consistent  nucleus, 
the  terrestrial  crnat  wonld  be  etaved  in  bj  the 
impact,  and  the  torrents  of  lava  that  it  concents 
WOoIdpiDduoe  a  terrible  commotion  in  contact  with 
the  watan  of  the  ocean.  In  additioD,  the  axis  ol 
the  earth  would  ba  abruptly  displaced.  Thid  is  the 
Kile  plaunbla  hTpotheiis  to  explain  the  inclinationi 
oftheaxM  of  puuieti  upon  their  orbite,;  but  it  ie  only 
tight  to  nr  that  no  comet  with  a  consisieat  nucleus 
hai  as  yet  been  observed. 

Ware  the  comet  termed  of  denie  gases,  it  would 

— d  would  bring         "   ' 

"  "  n  the  grea 
[ft  the  earth 
lited  for  maintainiuK  life  by  altering  its 
mposition  tttrough  the  introduction  of  a 
ir  kindle  on  immense  fire,  Bnoh  aj  the 

r J  stars  eometimes  otter  us  tho  spectacle  of. 

It  is  dinoolt  to  imagine  the  frightful  conasquencrs 
of  such  cataclysms  for  the  animate  beings  who  would 
be  liable  to  perish  amid  this  chaos  of  unchaitied 
alemants.  Shooting  stare,  thoee  strange  meteors 
that  shine  for  scarcely  a  eecond  lu  tracing  a  line  of 
flre  upon  the  celestial  vantt.  are  now  consiileTed  by 
numerous  ostiououere  as  having  n  comatary  origin, 
they  being,  so  to  speak,  the  t^/ina  of  the  haired 
stars.  There  exists  a  couvindntr  aiomple  of  tliig 
that  wiU  proTC  to  ui  the  possibility  of  a  collision 
between  tho  earth  and   the  erratic  bodies  under 

In  1E32,  Biela's  comet,  which  accomplishes  its 
rerolDlioii  around  the  sun  iu  the  short  period  of 
MX  jeui  and  a  half,  iutersectsd  our  orbit  on  the 
29th  of  Uctober,  at  the  point  that  the  earth  reached 
on  the  30th  of  XoTomber,  eay  a  month  later.  At 
the  time  of  its  appearance  in  IMS,  tho  oomet  ba>l 
divided  into  two,  aud  in  lSo2  the  two  twin  comets 
ware  observed  travolliDg  together.  Since  this  last 
panoge,  astronomerg  have  not  seen  Cloln's  comet. 
but  on  the  2Tth  of  Xovember.  iHTl,  at  the  epoch 
that  it  crossed  the  terrestrial  orbit,  we  traversed  a 
mass  of  cosmic  dust,  which,  on  penetrating  our 
atmosphere,  gave  rise  to  a  true  shower  ot  shooting 
■tara.  On  the  2Ttta  ot  November,  IbKo,  wa  beheld  a 
new  oonflagration  of  the  heavens.  Here,  then,  we 
have  a  demonstrated  collision  between  the  earth  and 
the  dSint  of  a  comet-a  collision  that  will  ba 
repeated  onder  tbe  same  condition  iu  1H98,  a  fact 
that  has  furnished  an  improvised  scieotiet  an 
occasion  to  announce  the  end  of  the  world  at  that 
date.  Let  us  hope  that  fate  will  protect  our  globe 
for  numerous  ages  by  preventing  it  from  running 
•gainst  a  good,  nealthj  comet,  and  let  us  eee  what 


Before  reaching  the  present  period  ot  its  hisloryi 
the  earth  pasEed  in  successiou  UiroQgh  great 
geological  phases,  during  which  its  continents  aud 
sea*  were  several  times  deranged  by  tho  interrml 
forces  that  its  nucleus  of  matter  in  fusion  developed. 
None  of  these  revolutions  has  been  able  to  destroy 
the  powerful  germs  ot  life,  and  it  is  to-day  more 
impossible  thaji  over  for  a  geological  cataclysm  to 
causa  such  a  result. 

The  most  important  of  the  historic  catastrophes  of 
this  hind  is  contemporaneous.  We  refer  to  the 
gigantic  eruption  of  Krakatoa,  lfiS:i,  which  claimed 
.10,000  victims,  and  totally  transformed  the  con- 
flguratioQ  of  the  Strait  of  Suuda.  nespite  tlieir 
great  violence,  such  phenomena  are  always  local, 
and  consequently  without  uutowanl  influence  upou 
animate  bemgs  colloclively.  The  internal  activity 
of  our  planet  is  now  greatly  reduced.  So  the  earth 
has  entered  upon  tbe  calm  period  ot  its  existence.  A 
rapid  eiaioination  of  this  progrcfaivo  diminution  of 
iDtemal  energy  ia  to  lead  us  to  a  particularly 
rational  lotutiiin  ot  the  problem  of  tho  world's  end. 

When  the  solid  crist  ot  our  globe  formed,  it 
snrroonded  an  incandescent  fluid  epberoid,  which 
aiterward  condensed  toward  its  centre  under  the 
adi'm  ol  cooling.  In  mooinire  suit  contracted  this 
nucleus  dimiiii^ed  in  volume,  and  the  external 
covering  gave  wajr  in  pUces,  and  cracked  in  order 
to  follow  the  motiou  ot  ehrinkngp.  It  ia  in  this  way 
that  were  produced  (ho  lar,je  fuldt  that  formed  tho 
principal  reliefs  of  the  surface.  ConBec|Ucutly,  the 
terrestrial  crust,  having  bocomo  tlucker,  will 
he  covered  witli  enormous  crevossps  through  which 
the  oceans  and  atmosphere  will  ba  gradually 
absorbed  in  the  numerous  internal  Bp,»ces. 

He  (Urfaca  ot  the  moon,  deprived  of  air  and 


water,  with  the  immense  furrows  that  traverse  its 
plains  and  mountains,  presents  the  spectacle  ot  this 
Mgimking  of  rupture,  for  our  satellite  is  more 
advanced  in  development  than  the  terreatiial  globe. 

llaving  passed  this  stage,  the  dead  star,  crocked 
in  all  directions,  will  liraak  ia  pieces,  and  the 
tragmenta  will  be  scattered  along  iU  orbit. 

This  destiny  of  the  earth  is  still  a  thing  of  a  very 
remote  future.  Yet  it  seems  as  it  the  natunu 
evolution  of  our  globe  will  cause  the  disappaorance 
ot  life  long  before  the  extiaclion  of  the  sun.  It  is, 
moreovei,  easy  to  see  that  in  the  geological  epochs 
lost  in  the  night  of  ages  the  vital  forces  were  more 
powerful  than  thoee  of  our  day.  We  have  a  proof 
otthis  in  the  exuberance  of  life  that  then  gave  birth 
to  animals  and  plants,  beside  which  the  present 
gigantic  beings  are  but  dwarta. 

The  day  on  which,  through  such  general  iveaten- 
ing  of  vitality,  man  will  have  (oIIbu  into  a  physioal 
decadence  that  his  reflnad  intelligence  will  not  be 
_!._  . ,_.,  .  .. .  _■..__  -ibij-boilsothe 

and  ot  the  entire  creatioa'  will  have  to  live  in  the 
bowels  ot  the  earth  in  the  pursuit  ot  air  aud  water, 
which  will  slowly  descend  towards  the  centre  of  the 

Ueprif  ed  of  atmospheric  Huid,  the  surface  ot  tbe 
globe  will  thereafter  have  for  temperature  only  that 
ot  iiiterstellary  apace,  say  a  hundred  Centigrade 
degrees  below  zero  '.  And  while  our  human  race 
will  be  reimmersed  in  the  nihility  from  which  it  had 
emerged  for  a  few  thousands  ot  ceaturies.  other 
humauitiea  will  succeed  one  another  upon  Uie  iu- 
numerablo  stars  tliat  people  inSnits  space.  — 
Jae'jaet  LeoiaiJ,  in  La  Xaliiri. 


interval  will  Im  lessened,  and  rite  rtrta  H  Qw  SK> 
anoe  is  increasing.  AU  that  is  nBCaity,  thw,b 
order  to  OKertom  the  speed  with  wUih  a  atsr  i 


oate.    The  amount  tn 


of  hydrwen,  orsome  other  ■ . _ 

prSMnt  m  the  star's  atmofphera.    It  the  Kmbb 
the  stuspectrumtailto  coincida  withfiw  UMk 

thest. „^,  _._     _ 

caadeterminoits  ipaed  hj 

of  displacement  in  the  linea  „ .  — 

We  hasten  to  saf,  however,  that  wlillethea«» 
tion  is  eoay  to  describe  «od  undenUitd,  it  is  if  >> 
means  easy  to  perform :  then  i*  t>o  obaervitiM  ia 
the  whole  range  of  proctiool  astFonomj ■*-* 

■        "■  'itywh-  •    -^-  "--' 


which  ths  tinea  ia  the  ^n- 


are  ahif ted  1b  always  minotB^  d^endfaigasK 
on  the  ratio  between  tha  star'a  Tslocstf  nd 

otiight.     "  '■  ■■     "■■ 


180,000  milea  a 


this,  a  velocity  ot  even  ten  or  t 
is  almost  insigniScant,    and    j 


alight  that  it  cu  be  dstMM 
only  by  using  a  vary  Wgh  ' '  diepanion  " — •-».,  W 
making  the  apectrom  of  tha  star  very  lonp,  m 


jf'stS 


light,  tbe  spectroscope  mil 
n^u  U.C  most  acrupuious  precautioE 

to  have  everything  in  absDlat«  adltutm 

observation  is  made  with  the  aye,  the  obMTfwm^ 
have  keen  and  untiring  vision,  and  skill  is  tksBri   , 
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be  detected  only  by  the  most  careful 

observations.  Obviously,  too,  if  a  star  happens  to 
be  moving  "head  on,  so  to  q>eak — i.e.,  either 
■lireetly  towards  us  or  from  us — it  will  not  change 
its  apparent  place  in  tha  sky,  and  its  motion  cannot 
be  ascartainixL  by  any  comparison  of  a 


delicate  measurement  If,  as  is  aawbecimmcts 
be  common,  a  photogrsphio  pn>o«M  Is  need,  da 

most  sensitive  plittea  must  be  employsd.  with  am- 
tinnal  vigilance  to  keep  the  insaga  ot  the  rtsr 
axaotly  on  tha  slit  of  the  speetroacope,  and  tsmsB- 
tainthe  adjustments  of  tha  inatrunwot  ateijutslr 
unchongad,  sometimes  for  hours  together. 

Dr.  Huggins,  the  father  ot  astronotmcal  ip^^tn- 
scopy.  was  the  first  to  make  on  aotoal  oWrciIiM 
of  ibis  kind,  in  ISGS,  when  he  asoertained  la  tia 
way  that  Sirius  was  then  receding  from  ns  At  fis 
rate  of  atuut  nineteen  miles  a  aeoond— a  lE^^ua 
which  appears  to  tiave  been  revamed  since  liUQ. 
probably  in  consequenoe  of  the  orbital  comt  ^"tica 
of  Sirius  with  its  small  companion.  He  al»  >uj( 
similar  observatioiiB  upon  a  numbitr  ot  the  bn^-a.3 
■tars  ;  but  it  soon  became  obvious  that  the  i  " 
at  his  commai^d  would  not  enable  him  to  , 
satisfactory  accuracy.     Since  thm  the  Graseinek 


in  the  star's  apparent  brightness ;  but  a  very  shoi 
calculation  will  show  that  even  our  nearest  neigh- 
bour (Alpha  Ceatauri),  if  it  were  rushing  towards 
us  at  tha  rate  of  one  hundred  miles  a  second, 
would  increase  its  brightness  only  about  two  and  a 
half  par  cent,  in  a  century,  and  in  tho  case  of 
remoter  atara  the  change  would  be  correapondingly 
less  ;  BO  that  the  method  is  practically  uselciu. 

But  there  is  a  way  in  which  such  a  motion  can 
not  only  ba  datoElad,  liut  even  measured  vrith  soma 
approach  to  accuracy;  a  method  which  is  not 
affected  by  tho  distance  ot  tha  object  observed, 
eioept  iu  so  tar  as  remoteness  dims  its  light.  The 
iimtrument  used  is  the  spectroscope,  and  the  prin- 
ciple involved  is  that  when  the  diatance  between  us 
and  a  star  is  changing  with  any  considerable 
rapidity,  all  tha  linea  and  markings  in  its  s^trum 
are  shifted    in    position    as    oompared   with    the 

Sectrum  o(  a  similar  body  at  loat.  The  reason  is 
at  light  conastB  of  pulsations,  or  waves,  coming 
to  ua  at  regular  intervals  ot  time,  and  regularly 
auoced  in  diatanoe,  each  coloured  ray  having  its  own 
place  in  the  apBctrum  according  to  its  wave-length, 
or  "pitch,"  BO  to  speak.  Now.  if  a  star  is  coming 
nearer,  then  ttiewavea  due,  say,  to  the  hydrogen  in 
tho  epoctrum  of  its  atmosphere,  ore  encountered 
with  greater  frequency  than  it  it  were  at  rest,  and 
so  are  virtually  raised  in  pitch,  and  stiifted  towards 
the  violet  end  ot  the  spectrum,  where  the  waves 
are  Bhorteat ;  and  lire  ruMLJ,  of  course,  it  the  star  ii 
receding. 

A  good  illuatration  ia  what  woold  happen  if  we 
were  in  a  boat  anchoredin  a  stream  Sowmg  steadily 
at  tho  rate  of,  say,  10ft.  a  second,  while  another 
person  is  in  a  second  boat  a  little  way  up  stream, 
thiowing  a  Cork  into  tbe  water  each  second.  So 
Long  aa  both  boats  are  at  rest,  the  corks  will  pass 
us  one  a  second,  at  equal  iutervols  of  IDtt. ;  hut 
if  the  cork-tiirowsr  has  hia  boat  rowed  up-atream 
at  tha  rale  of  2ft.  a  second,  his  corks  will  Btriknthe 
water  12ft.  apart  inatead  of  10ft.,  and  will  reach 
us  with  Vm.  spaces  between  them,  and  at  intervals 
ot  one  aud  oue-fitth  seconds.  If  on  the  other 
hand,  ho  lets  hia  boat  drop  slowly  down  stream  at 
tho  some  rate,  the  spaces  between  the  corks  will  be 
reduced  t/i  Sfl,  and  the  lime  interval  to  tour  fifths 
of  a  second.  It  our  own  boat  is  put  in  motion,  it  is 
easy  to  aee  that  tho  efiect  wilt  bo  simiUr. 

Speaking  generally,  we  may  say  that  whenever 
the  dint.'Lnce  botweeu  the  observer  and  any  source 
of  regularly  produced  pulses  is  diminishing  their 

■Fr-.m  ^.,-u/'^^  S-..'-«tt  .v-.r,,  Boston,  U.S.A.  .By  Ti-of. 


published  meosnroa  have  shown  diaoocdanaas  Cti 
are  rather    diaheorteuing,   and    indicate  Usl  tk 
results  can  be  accepted  Only  as  provimanal  afpDi'  J 
mations  to  tho  truth.  1 

Very  recently,  however,  tha  matter  haisNnM  f 
a  new  aspect  through  the  work  of  Vogel  in  ' 
and  Pickering  in   this  oounti7.      llie  fc 
applied  photography  with  great  laCDeaa  i 


spectrum  near  tbe  line  known  aa  Q  (i^vs,  iN*' 
ever,  there  are  numeroos  identified  hnss,  ■oM'l 
wMch  ore  sure  to  be  found  in  the  ^>actTDB< 
star) :  but  within  this  range  the  instnma 
tromely  poweituL    By  the  uas  ol   vscy  i- 
plates  and  long  aipoeorea  it  it  poasbl*  lop*^ 
graph  spectra  that  tha  eye  oonnot  sse  at  A"' 
Vogel  has  thus  been  able  to  aecare  ot^^Vf 
wtuch,  in  favourable  cues,  a  dsUu  *^«%» 
■ingle  mile  a  second  prodooe*  a  nuaioHw*'! 
tha  lines.     With  tMs  apparatoi  the  "^"'■^ 
motion  ot  nearly  aizty  aton  basaliMdybMiH' 
mined  at  Fotsdun  with  raMOnaUs  Mcoian^ 
Vogel'smast  interertfamrasaltaarstlmil*^ 
to  the  stars  Algol  and  Spioa  Tirmnil.  TV'S 
is  a.  variable  star,  which  acta  as  U  i'*"*^3 
eclipsed  at  regular  intervals  ot  GS'S  homij'j^ 
companion  Iflioe  enough  to  out  oB  naadf  •*^5     r" 
of  its  light.    Now  tha  observations  showwW    « 
17  hours  before  tho  minimum,  Algol  Is  IWJJK     "; 
tho  rate  of  24-4  mites  a  ascond,  wMeli  "^    ^- 
aftor  the  minimum  it  is  approadiM  w» A'E    '"- 
of   2flC    miles.      Prom    thS*    it   KMt  "*T     * 
"  system  "  composed  ot  the  two  stmis^^S 
ing  us  about  2*1  miles  a  Moond,  *'^^'^iJC 
star  ia  moving  in  a  nearly  eircntar  orhB  "^"JS 
common  centre  of  gravity  between  it  •»**r3 
acolyte  with  a  velocity  of  26  6      ^         w.i<"» 
the  Biiaeo  to  explain  how,  frt 
Vogotis-'' .-—..--•■>-- 


I 


„___-e  than  twice  aa  f. 

betwvon  tho  two  starsmnst  be  i 
and  that  their  diameters  are 
S11,000mile9,  the  smaller  star  '■  i!i^  '^' 
largo  as  the  sun.  These  ore  ;"'i^  ui-.i-tt 
ever.  It  ajroears  fnrthBr  that  tJM  i-rrt 
maas  nboutlonr -ninths  that  ol  t^."  ^lu. 
one  being  but  half  as  large  ;  -  '':i<  t 
must  ba  less  then  ona-fonrtL  L^t  o! 
hardly  exceeding  that  ot  cork. 

The  cnsG  of  Spica  ia  different,  in  that 
not  variable;  but  it  preaants  the  si 
backward  and  forward  motien,  with  a 


'";"n;liW"i 
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SCIEimFIC    NEWS. 

TIIE  Blemer.ts  o(  SpiUler'a  Comet  {f.  ISOO], 
discovered  on  the  IQlh  of  NiiTembet,  havu 
Iraen  computeil  by  Hecr  G.  KoBmanith,  tho  peii- 
ielioQ  pa&augo  taking  place  on  Oct.  S6-5D833 
Berlin  mean  time.  The  comet  is  moving  in  un 
elliptic  otbit  with  a  period  of  about  i3'4  yeikrs,  its 
aphelion  diatance  being  smidler  than  that  of 
Encke'a  Comet.  Tha  ephcmeria  for  Jan.  13, 
Serlin  midnight,  leaila  U.A.  4h.  Sim.  5Sb., 
K.  Dec.  40'  2o-5'.  The  comet  i«  slowly  do- 
-creaiing  in  brightneia. 

As  an  appendix  to  the  fiftieth  volnme  of  the 
Mmithlg  Ssf'inn,  the  Roynl  Astronomical  Society 
hoH  published  a  "Comparison  of  the  Flacea  of 
the  Moon,  deduced  from  Itunkhardt'a  and  Han- 
aea'i  Lunar  Tables  for  every  Ureanwich  mid- 
night during  the  jears  1317-32,  together  with  a 
corrected  companeon  of  Hansen's  Tablea  with 
the  Greenwich  Observations  during  the  yeara 
1847-fi'  ■■      ' 


met  by 
fioyal  Society. 

The  obeervationa  of  thu  Leonid  meteors,  made 
nnder  the  direction  of  tho  Itiilian  ABSocitlion 
for  the  Obaervation  of  Luminous  iletoors,  show, 
according  to  a  note  by  t'rof.  Den^a  in  the 
CoiHplei  SeKilut,  that '  the  Leonids  were  more 
frequent  Uat  Novemher  thim  in  provioiis  j-enrs, 
and  the  augmentation  will  piobahly  increiae 
until  the  next  ahower  in  1809. 

ApplicBtiona  for  the  Government  Gmnt  of 
£4,000  for  the  promotion  of  scientific  research 
mast  reach  the  secretaries  of  tho  Royal  Society 
before  March  Ist  nent  ;  must  I)o  written  on 
printed  forms  to  bo  obtAineil  from  the  assistant 
secTetary,  and  will  be  consiilered  at  the  annuil 
meeting  of  the  Government  Ctrunt  Committee. 

The  doatb  is  announced  of  Mr.  John  ^lanhall, 
F.G.8.,  president  of  the  General  Medical  Council 
and  Prefessor  of  Anatomy  to  the  Royal  Academy. 
Mr.  Matahall,  who  died  on  the  tst  inst.  at  his 
house  in  Cheyne-wulk,  was  bom  at  Ely  in  1SI8, 
and  studied  medicine  at  llnivorsity  College  Hos- 
pital, where  his  industry  and  ability  attracted  tho 
notice,  and  secured  the  friendship,  of  the  Uto 
Prof.  Sharpcy.  In  due  course  ho  was  elected 
upon  the  stuff  of  the  hospital,  from  which 
ultimately  retired  ai  consulting  surgeon ;  and  ho 
waa  Emeritus  Profesaor  of  ijurgery  to  University 
College,  lie  vas  also  consulting  aoi^eon  to  the 
Consumption  Hospital  at  Brompton,  a  past  pre. 
sident  of  the  Royal  College  of  Sai^eons,  and  a 
past  president  of  the  Royal  Uedical  and  Chirur- 
^csl  Society.  Ho  -was  the  represcntatire  of  the 
Royal  College  of  Surgeons  on  the  General  Medical 
Coandl ;  and,  on  the  retirement  of  Sir  Uenr}' 
Aclond  from  the  presidentship,  was  unanimously 
electod  by  his  colleagues  to  the  vacant  olSce,  in 
which  his  tact  and  sagacity  were  of  tho  greateat 
value.  Mr.  Marshall  s  contributions  to  aurgicat 
literature,  although  not  numerous,  wore  of  very 
high  qoali^. 

The  death  is  also  announced  (from  Ilavannah)  of 
Prof.  Nicolas  Gutierrez,  tho  wall-known  Cuban 
scientist,  president  of  tho  Academy  of  Sciences. 

One  of  the  most  distinguiaheJ  mathematicians 
died  the  other  day  in  the  person  of  Prof.  Carey, 
LL.D.,  F.R.S.,  Fellow  of  the  Itoyo!  University 
of  Ireland,  corresponding  memlier  of  miny  of 
the  scientiGc  societies  of  Europe,  and  author  of 
several  works  on  the  higher  muthem^itica,  as  well 
as  of  many  elementary  manuals  which  have  been 
widely  adopted,  not  only  in  Irelind,  hut  in  several 
foreign  countries.  I'ruf.  Curey  had  reached  70 
years,  and  was  in  good  he^th  until  seized  with 
bronchitis. 

The  Battenea  Pulytochnic  Committee  ha' 
arranged  for  a  course  of  ten  popular  lectures 
the  "  Chemisti-    '   '   '     -    '  ''      '    ■ 


the  "  Chemistry  of  Arts  nnd  llanufactures,"  to 
ba  given  by  Prof.  Vivim  li.  Lewes,  at  the 
Criditon  Hall,  Clapham  Junction,  on  Tuesdays, 
at  8  p.m.,  commencing;  iTan.  13.  Previous  lac ' 
tures  have  boon  woU  attundud  by  artisans  anc 
others,  and  as  the  subjects  to  be  treated  in  thi 
course  announced  include  colour,  paint  and  pig' 
ments,  iron,  steel,  copper,  lead,  zinc,  tin,  alloys, 
acids,  soap,  soda,  and  glass,  they  wilt,  no  doubt, 
attract  many  members  of  the  industrint  popula- 
tion of  tho  wide  district  known  as  Italtersca. 
Tickets  for  tho  course  cost  4s.,  and  may  be 
obtained  of  the  hon.  sees.,  Mr.  fl.  Genothio  and 
Mr.  J.  Ilsrwood,  at  Crichton  Hall,  on 
eveningi  of  the  lectures. 


At  a  meeting  of  the  Balloon  Km'iety  ou  Jan.  2, 
after  the  r&iding  of  a  piper  by  Jlr.  J.  Kendal 
on  tho  "Equation  of  Time  and  the  Prime 
Meridisn  Conference  at  Rome  in  1891,"  it  was 
resolved  that  it  would  ho  inexpedient  to  disturb 
tho  prime  meridian  of  Greenwich,  as  already 
agreed  to  by  a  majority  of  the  previous  con- 
fcronces,  and  that  the  Ciovemment  be  reijnested 
to  use  all  legitimate  means  in  their  power  to 

Srevent,  at  the  approaching  Conference  at  Rome, 
eniaalem  being  fixed  upon  as  the  prime 
meridian  of  the  worid^a  place  without  an 
observatory,  and  at  present  only  accesailile  by 
an  open  roadstead  at  Jaffa,  and  no  railway  com- 
munication to  the  spot. 

On  Tuesday  last  ^Ir.  Fred.  Davis  read  a  paper 
before  the  City  of  London  CuUcge  Science 
Society  on  SaUcylic  Add,  and  Certain  Im- 
purities which  are  alleged  I-o  be  present  in  Com- 
mercial Specimens.  Mr.  Davis  illustrated  bis 
subject  with  photographs,  and  as  salicj'lic  acid 
is  now  uaed  extensively,  it  is  important  that  it 
should  be  free  from  suspicion. 

The  beautiful  flowering  plant  known  us 
Primula  obconica,  has  been  accused — not  with- 
out some  reason — of  causing  irritation  of  the 
skin,  simulating  eczema,  if  not  actuilly  that 
disease,  and  now  Dr.  £.  Lycett  llurd,  iviiting  to 
the  Laiicel,  gives  some  notes  of  a  case  which 
points  to  tho  Virginian  Creopor  (Ampelopais)  as 
a  cause  of  eczema,  the  skin  irriuition  and 
eruption  following  the  operation  of  gathering  the 
leaves  of  the  species  known  as  A.  lloggii.  It 
has  been  asserted  that  in  sensitive  or  saper-sensi- 
tive  subjects  merely  touching  the  leaves  of  P. 
ah^Qnica,  or  plucking  a  dower,  produces  eczema. 

The  Bacteriological  Institute  which  Prince 
Alexander  Petrovitcb,  of  Oldenburg,  has 
founded  in  St.  Petersburg  is  said  to  be  verj-com- 

flcte  in  its  appointments.  Dr.  Chamberlnn, 
'rof.  Pasteur's  assistant,  declares  thit  it  is  tho 
most  conveniently  furnished  and  most  thoroughly 
workmanlike  institution  of  the  kind,  so  tar  as  he 
knows,  in  Europe.  It  is  stated  that  the  Prince 
proposes  to  invite  eminent  men  of  science  to 
utilise  the  institate  for  Bxperiroenta  in  bacterio- 
logy, physiology,  chemistry,  biology,  and 
veterinary  research. 

That  the  tronsmiaaion  of  power  by  means  of 
electricity  will,  when  satisfactorily  accomplished, 
be  agreat  boonto  many  "  small  workera  "  is  well 
known,  BO  it  is  satisfEictory  to  learn,  on  the 
authority  of  Herr  Lembolie,  director  of  the 
School  of  Weaving  at  Crcleld.  that  the  trials 
made  with  eleetro-molora  in  driving  wea 
looms  at  their  own  houaes  have  been  very 
ccBsful. 

M.  Camille  Oonzy,  proprietor  of  farms  in  the 
commone  of  Mlllas  (Western  Pyrenees)  to  the 
extent  of  1,500  acres,  has  utilised  the  power  of  a 
neighbouring  waterfall  to  generalo  electricity, 
not  only  to  light  his  property,  hut  to  work  a 
wine  press  and  to  pumo  water  for  irrigating  the 
vines.  ,Some  03  milerot  wire  aro  required  1o 
connect  all  the  apparatus. 

The  announcament  that  the  cable  to  connect 
the  land  lines  of  the  Paris  to  London  telephone 
had  bean  laid  seema  to  have  been  premature  ;  but 
(he  land  lines  are  approaching  completion  and 
the  cable  is  ready  for  laying. 

]tl.  Claretie,  the  author,  uses  a  greenish  paper, 
in  writing,  with  a  view  to  save  bis  eyes  from  the 

Elare  of  white  paper.  Vellow  paper  is  also 
stter  than  white,  but  according  to  M.  Ouyot. 
in  the  flrijifdic/a  Frcsse,  the  bestis  whitey-brown 
paper,  especially  that  of  the  leiut  mislis.  This 
shade  is  favourable  to  the  eyesight  and  the  ink 
shows  clearly  on  it. 


Watkina'a  Bxposure  Ketsr.— In  connection 
with  his  exposure  meler.  Mr,  Walkins,  of  Hereford, 
has  issued  a  useful  little  pocket-book  in  which  tho 
photographor  can  make  ni>tea  for  future  raferenoo 
OS  to  the  time  of  exposure,  plates  uaort,  subjec 
lens,  and  development,  with  rrmacks.  There 
mndi  nsafnl  matter  in  this  pocket-book—from  the 
practical  or  working  point  of  view. 

TntFLATE  minnfacture  is  to  be  started  on  novel 
lines  at  the  works  of  Messrs.  Norton  Brothers, 
Maywood,  Illinois.  In  order  to  avoid  the  waste  of 
tiuplate  now  unavoidable,  this  firm  intends  to  try 


the  pi 


nails  o 


sheet  iron,  and  tinning  the  finished  article.  They 
tois  way  to  economiia  tin  very  materially, 
I    compete    successfully   with   the   Welsh 
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A  axpeiMKC  oil 


>'lvauld  hivg  evoTDaswitt*  what  ha  kamiiSid 

mnob  H  ha  knows,  but  no  rnori-  --'  •*-*  — ■-*' 

[ial7,  but  in  sU  oths  mbJeeW:  1 

luve  fDDie  putlDular  faunrledm 

ajttun  ol  saeb  a  penDB  or  nah 

inliR  tUngi,  kunn  no  mon  tbui 

ud  ret,  to  keep  ■  olntter  wUli  thu  ui,»  i— — ~  — 

will  Bodeitaks  U  writa  the  whole  bodj  of  ptarsias.  s ' 

iiom  whenoe  great  ImonnBiCTifee  doiva  tuir  ixgla 


THB  ANBUOKETBB  —  BftPATOBIAt 
DTOTTNTINa  FOB  THB  BtEUOUBWl 
PHOTOQBiPHIC  THLBSOOPB  —  TBI 
BBLQI&N  BOTAL  OBSBBVATOBT- 
QLAOIATION  OF  THB  UOON :  ^11 
LUNAB  ATKOSPHBBB  —  TBSTQW 
TKLB300PES  —  THB  NOM  -  ACHBO- 
MATIC  TaLESCOPB  —  THE  ATTSB- 
GLOW  — ISDIAN  JUaaLBalr^  PBB. 
OBPTIOK  AND  INFBBBNGE  —  EBB*- 
TTTM-AN  INTEBESTIira  TAIL  (U 
ONE  VOLTTMEj-THB  SOI^AB  PHOTO- 
SPHEEB-HOPELE33  CONDITIOS  Of 
A  "MAaNIFICBNI    THBOBT." 


jmomator  ?  I  possesj  on 

of  the  form  known  as  Robii 

power  ot  the  recording  meeba .  ,. 

the  ends  of  cross  arms,  and  the  alleged  veloci0  d 
the  wind  is  recorded  on  five  diali ;  the  first  M 
divided  into  ten  equal  intervals  each,  and  tha  HA 
into  a  huudroJ.  Beni>ath  the  first  dial  is  engranl 
the  words  "1,000  miles,"  beneath  the  next,"* 
mites,"  beneath  third  "  10  miles,"  beneUk  Us 
fourth  "  1  mile,"  and  beneath  the  Sf  Cfa  "  -/j,  nik* 
SuppOBiug  the  fii^ures  on  tlie  dimls  thai  to  rittdfnn 
left  to  naht  vmn-l,  I  have  iuterpretvl  tU  ■ 
4091-52  nulea.  But  now  comes  my  diiGcn%.  Ui 
adopting  this  method  as  the  oarrect  one,  I  Iffs 
agaui  read  the  iuttnuoeut  after  a  tapea  of  afe  wbfia* 
and  divided  the  difEerence  of  the  two  rwdinfl  )f 
the  hours  and  fractions  of  the  hours  that  nsft 
elapsed,  I  have  gut  out  such  velocities  aa,  acoonlist 
to   standard  works  on  nieteorolo^,   — '-—  *" " 


sansQ.  Does, 
the  wheel  mu 
it,  and  that  tl 
each?  It  this  be 


which  IS  obiiiHU  iix- 
e  "1,000"  milea  raua  W 
Ml  anlLre  revolution  to  »««i 
Lvisions  only  signify  lOO  aia 


aboveahouldbe'^OO'l  i2, .although  this  supfn* 
that  the  anemometer  gives  correct  indiottiiai 
within  the  lOOOth  of  a  mQe. 

All  who  are  interested  in  the  modam  i]eveki[a^ 
of  equatorial  mountings  should  read  a  beauonllr- 
illuatrated  description  of  the  Photottraphic  Illf 
scope  just  completed  by  Sir  Howard  Grubbfof* 
Observatory  at  Molbourue,  which  appears  is  J« 
contemporary,  L'ligiiurrin'j,  for  Deoember  19. 

"Ever 

the  transfer  ot  the  Belgian  Royal  ObaemliaTti 
Uocleis,  at  last,  nn /ml  aecampli.  MayitiHW 
those  traditions  in  ila  new  home  which  ban  ■ 
worthily  distinguished  it  in  the  past  in  its  (on* 

Without  presuming  to  discnn  the  hypoUiBsiiao- 
pounded  by  "Ja.H»."in  letter  3I{So  (p.S:j),I 
should  tike  to  invite  the  attentioD  of  that  gantlsM 
to  a  (ew  matters  of  numerical  tact.  ImpnaitX 
have  before  pointed  out  in  tbsae  oolnmnatb*!  aafts 
molecules  ot  an  atmosphere  hare  ndght,  lol  k 
elastic  force  must  diminish  with  raxef sdinn,  vl 
must  ultimately  arrive  at  a  point  where  sndi(lH>> 
force  and  the  gravity  of  the  constitnent  paiticlaiB 
the  atmo^ihere  must  balance — and  there  wiQbsili 
surface.  J  say  uothiug  as  to  the  otberwiae  domBM] 
liquefaction  ot  any  gaa  at  the  temperature  of  qaoa 
I  fail  to  see  the  force  of  vour  correspondanf  i  M[i* 
mantthat  "the  moon's' afraosphero  ....  iaH 
extend  further  into  space  than  that  ot  tbaasift." 
It  would  occupy  a  greater  '^/ni^jr.jlirevolnms,  W 
nothing  more.  Furthermore,  if  wu  take  tbe^^~ 
o(  the  moon  as  -.V  ol  that  of  the  earth,  -n  : — 
find  by  a  veiy  elementary  nalcuiation  indeed  tM 
the  attractiona  of  the  moon  and  the  earth  wOoU  ^ 
neutralised  at  a  point  from  the  moon  aHu 
at  /{th  of  her  distance  from  the  euth.    laetl 
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•Tsr  hu,  or  tm  can  bav«,  aitsnded  to  Uiis  <list~ 

I  ciinnot,  of  oooTse,  Uko  upon  mjMlf  to  ufn-hM 
tha  Britinh'  AstrononucaJ  A3»CUtioa  ma;  be  iu~ 
ducedtodo;  bat  I  aert&iul?  Megnkva  diFicultiea  iii 
tha  way  ot  its  adoption  of  the  BuggsBtioD  msdi.' 
in  letter  31S3C  on  p.  37$.  To  begin  witb,  aomt 
■totion  would  hare  to  be  obtained  to  which  the  in- 
Btnunflnta  to  be  tested  would  have  to  be  lent.  and  a 
competent  oboerreF  or  obeerreis  must  be  on  the  spot 
to  eiamine  all  tboM  lubmttted  tor  inspection 
Would  "aimullfee"  cover  the  insTitable  cost  oi 
ttiii  ?  Wliat  leeiiu  to  me  much  more  practical  i>^ 
that  (ome  telesoopia  expert  among  the  members  o) 
the  Anociation  uould  be  invited  to  give  an  illui 
timtad  lecture  on  teatinft  and  adjuiting  objectivaid 
■ad  miiTon,  and  lo  to  instruct  their  poueaaora  bOM- 
to  do  (0  for  theoiielTes. 

"  W.  H.  H."  nettai  31897,  p.  375)  need  ba  nndar 
K»appnliaQnonthat"F.R.A.S."  will  bring  down 
"the  pcOTerbial  thouund  of  bricks"  upon  him. 
Ha  nu7  accept  mj  aBorance  that  I  ehaU  ba  infl~ 
Bitalj  meaa  read;  to  take  off  my  hat  to  a  man  who 
bH  duiwu  M  mndb  laal  and  anthosiaam  in  th« 
pnnnit  ot  aatroDonij  m  he  hai  dona  in  ttie  oou- 
rtraation  of  the  instrument  ha  deacriliaa.  Any  one 
whoidomnch  in  eomeit  aa  to  make  a  teleaoopo 
irith  a  qiaclacle  lens,  rather  than  not  have  one  at 
■D,  [|  w^tty  of  re^Met  rather  than  of  >Deeting  or 
eevdcannatian.  But,  having  aid  this,  I  an  con~ 
iteaiud  to  reiterate  that  a  sunple  convex  leas  ie  a 
laoat  tmptrlaot  sabetitute  for  the  unallart  achro 
Bwtioona,  and  that  a  decent  opera  or— better  still 
—Mii  ^am  ii  decidedly  more  effective.  To  obtain 
■odentely- decent  deSnitioa  with  a  ungte  oonvex 
Una  lt»  (oeal  leogth  must  be  »  enormous  in  pro- 
poition  to  iti  ^artore  as  to  render  its  use  meet 
moonvenient. 

In  connection  with  letter  31B98  Cf.  370),  I  may 
■f  that  the  so-called  "  after- glow "  woe  very 
bMutifuUy  visible  at  tha  place  whenoe  I  write 
itter  nmeet  on  Sunda;;,  December  2tit.  So  far,  I 
k>TB  wen  no  intimation  ol  an;  fresh  eruption 
[pnblio  or  private)  of  Krakatao. 

I  can,  bnm  my  own  personal  experience,  en- 
lirelr  endorse  what  Sir.  Blackburn  aan  in  repl; 
nam  (p.  Sas;  as  to  the  frequently  eitnordinaiy 
niiiiiterpretation  ot  hia  perceptions  by  the  ateiagt 
.  Like  your  correspondent,  1  am  a  bit 
— -'--r    oonjnror,    and,    like    him,    havt 

I    amued     and    amused    to    hear 

, j   descriptions    of   what    tha 

Irmljr    believed    "" "~    """'     ~" 


d  iotersnca  for  perception  at  ao'calted  "  apiritual- 
rilc"  a^uiaei,  where  1  have  seen  the  wretched 
[DbemouelMi  among  the  faithful  go  nine-tenths 
d  the  way  to  meet  the  aooundrell;  "  medium ' '  in 
A  hot  too  often  vary  clumsy  imposti 


D  which  an 


lethorc 


'^VJ 


inmbogged,  ahoold  Scat  read  carefully  poor  Mr. 
liiuMtt'a  book,  "  The  Occult  World,"  published  bv 


Mitmer    and    Co., 


nd   afterwards    i 


..^^.^  -iT  PsTchical  Research  "  (also  published 
hUbom)  for  December  ISSo. 

la  paragraph  six  of  latter  31893,  on  p.  375,  the 
wrteawie,  "with  a  width  exactly  equal  i' 
ooantzicit;,"  should,  quite  obviouol;,  read 
.  width  axactl;  doribh  this  ecoeDtridty." 
I  am  much  afraid  that  the  tml;  charitable  snp- 
iMttfon  which  yon  adduce  at  the  end  ot  the  flret 

■-  -' "  Sdentifto  News,"  on  p.  400, 

anatioD  of  the  marvellQua 
t  meaaage  from  Orahamatown, 
rill  have  to  be  given  up ;  for  I  have  informatian, 
n  vrhidi  I  can  rcdy,  that  a  detailed  account  of  the 
ppaijtion  of  Mr.  Eddie'a  amsring  "comet"  ap- 
Miad  in  the  local  papers,  one,  at  least,  ot  whioh 
ti.  B.  baa  hinuell  sent  to  EDgland  as  containiuff  a 
ood  aooonnt  of  that  celestial  cock-and-bull,  which 
w  azcitad  so  mnch  harmless  mirth  in  this  coantir. 
Itat  Mr.  Eddie  saw  (or  thought  he  saw)  I  should 
I  veiT  aonj  Indeed  to  sihecnlate. 
Tout  eontemporarj,  KnoieUilge,  tor  the  current 
onth,  containa  a  paper  by   the   Editor 


Solar  Photoaphare,^' 


1  will  be  fi 
idiveto  " 
s,  by  the  moat  aii 

__„ ^ TO  uan  one  popular  fallacy 

a  with  the  phyneal  oonatitution  and  condition  of 
a  mat  centre  of  our  syatem,  I  may  meatioQ 
•t, Inctdeotall;,  Mr.  Banyard  shows  concludvel; 
at  tha  light  of  tha  Corona  (and,  a /orfiorij  that  of 
t  SnnitMU),  cannot  possibly  have  its  origin  in  the 
QUon  of  ai^  solid  bodies  like  meteorites.  The 
per  ia  Uloitiated  t^  two  remarkable  pholoj^pha'of 
unpota,  taken  at  periods  of  maxima  and  minima  re- 
wGvtfybyDr.  J.JaaasenatMeiidon.  Theamonat 
datail  on  the  lolar  snrtaca  shown  is  Burprising. 


■old  ba  eorefnlly  studied  b;  ^ ^  _ 

goring  bdth  that  the  "Metaoritic  Theory"  evai 

:  may  possibly  have  sonM  truth  in  it. 

PaUow  of  tha  Boral  Aatronomlral  Sooiaty. 


OLACIATION  OF  THB  UOON. 

rsi9:;a.]-'' Ja.  Ht."  is  ciuita  correct  llettp, 
31S05,  p.  375)  in  saying  that  ice  and  snow  woull 
evaporate  rapidly  if  there  were  no  atmosphere  abou; 
the  moon.  But  hia  assumption  that  the  svaporateil 
molecules  of  aqueous  rapaur  would  leave  the  mooi . 

the  evaporated  molecules  was  sufficient  to  carr-. 
Ih em  when  projected  perpecdicnlarly  upwards  ou- 
of  the  regiou  of  the  moon's  attraction,  it  may  bi 
shown  that  an  atmoaphere  would  rapidly  forti 
which  would  hinder  the  dlaperaion  into  space  of 
aubsequenlly  evaporated  moleculee.  For  ther,' 
would  be  coUiaioiis  between  soma  of  the  obliquely 
projected  molecules  which  would  cause  them  t  < 
fall  and  accumulate  in  an  abnoapheric  stratum  tbsL 
would  act  as  a  cuahioti  or  buffet  on  which  tha  par- 
poidicularly  projecttd  molecules  would  eipeuil 
their  euerg;,  and  such  an  atmosphere  would  con- 
tinus  to  accmuntate  until  the  pressure  of  the  lunar 
surface  was  equivalent  to  the  elastic  force  oi 
aqueous  vapour  at  tha  average  temperature  of  tbn 
lunar  surtoM. 

The  slartic  tore*  o(  aqueoos  vapour  has  beei: 
oaretnllT measured.  Atatemperatnraof  — 2!)°Fahr 
it  is  eqnlvalent  to  the  pressure  of  a  colamn  ot  mer- 
cury 0'0105in.  high.  At  if  Fohr.  it  is  equivalent  bi 
the  preaaure  ot  a  column  ot  mercnij  D'0139ia.  high, 
and  at  32°  Fohr.  it  is  equivalent  to  a  preasure  of 
O'lBlOin.  of  mercury  at  the  sea-level  in  Ut.  53°  21'. 
the  mercury  bsiug  also  at  a  temperature'  oi 
32°  Fahi.  These  figures  ore  taken  from  a  tabic 
showing  tha  elastic  tyrce  ot  aqueous  vapour  given 
in  Balfour  Stewart's  "Elementary  Treatise  on 
Heat,"  and  "  Ja.  Ha.'s  "  0'I7  ot  an  inch  for  the 
freezing  temperature  is  quite  sufficiently  neat  tii 
make  no  practical  difference  in  the  oonclusioiis  X 
am  about  to  draw. 

On  the  earth  the  pressore  of  the  atmonhere  in 
halved  at  a  height  ot  19,e70tt.  (a  little  more  than 
3|  miles)  above  tha  sea-level,  and  it  may  be  shown 
that  it  there  were  no  reduction  ot  temperature  a^ 
we  aioend  into  lie  upper  air^  the  pressure  would 
again  be  halved  in  ascendmg  through  another 
3jf  miles,  and  ao  on,  the  praasure  halving  with  eact 
accent  of  3}  miles,  which  would  give  a  preasuri' 
ot  ,(i  part  of  the  pressore  at  the  sea-level  at  c 
heieht  of  a  little  more  than  32  miles.  As  a  mattei 
of  fact,  tre  know  that  the  temperature  does  decreasi' 
rapidly  as  we  ascend  in  the  earth's  atmosphere,  s(< 
that  the  actual  rata  of  decrease  of  presaore  ia  eveti 
taster  than  the  theoretical  law  would  indicate. 

One  five  hundred  and  twelfth  '^it  of  30in.  of 
mercuij  is  -OSBjin.  of  mercuir,  which  Is  a  littln 
more  than  the  pleasure  of  aqueous  vapour  at  0° 
Fahr.  There  are  many  ohsBrvatioas  which  Bhow 
that  there  cannot  tte  an  atmosphere  surrounding  the 
lunar  limb  which  causes  a  deviation  of  rays  gruing 
the  moon's  limb  equivalent  to  iKtl>  part  of  the 
deviation  of  rays  which  pass  through  the  earth's 
tmosphera,  ■□  as  to  graze  the  earth's  snrtace  at  the 

The  horizontal  retraction  at  the  sea-level  la  abont 
r,  BO  that  in  paasiiig  into  tha  atmosphere  and  out 
again  after  nearly  grazing  (he  earth'a  surface,  aray 
01  light  would  be  bent  tbrough  an  angle  ot  V  S'.  B 
half  the  earth's  atmoaphere  were  removed  so  that 
tha  density  of  each  stratom  of  air  were  reduced  by 
one  half,  the  horizontal  refraction  would  as 
nearly  as  possible  be  reduced  by  one  halt,  for 
the  refroctiTe  index  and  dpnaity  of  a  ns  vary 
together,  so  that  if  ^  be  the  retractive  index,  and 
d  be  the  density  of  tha  gas,  the  fraction  ^  ~     ii 


OKU  ntroofjhlierp  :  aiift  -  if  it  'wti  lioldar  fbe 
dellectic.n     unnUl      )«      htlll      prater."  If    there 

the  direction  of  rnys  of  light  in  passing  close 
to  the  mooii'd  Hmh.  tlie  fact  would  be  easily  recog- 
niscd  during  total  eclipies  of  the  sun.  Indeed,  a 
very  much  smaller  amount  of  retiaclion  would  be 
recognised,  as  well  as  iu  the  elTecta  produced  when 
the  body  ot  the  moon  ocrults  etors. 

Tliis  negative  evidence  gives  ua  some  guide  as  to 
the  average  temperature  of  the  moon's  lurfaca,  if 
we  assume  (aa  I  think  seema  vary  probable  from 
other  considerations)  that  there  ia  ice  upon  the 
moon.  The  average  lunar  temperature  cannot  ba 
as  high  aa  0°  Fohr.,  for  with  such  a  temperature 
we  aSould  neceucrily  have  a  lunar  atmoaphere 
with  a  pressure  at  its  base  eouivslent  to  0  IM39in. 
of  mercury,  and  very  easily  observable  evidence  of 
refraction  at  the  moon's  limb. 

Profs.  Langleir  and  Very  think  thai  th^  have 
satisfactory  evidence  that  the  lunar  temparotura 
riaea  In  the  neighbourhood  of  the  lunar  equator  a 
little  above  the  freezing  point  during  thelunar  day; 
hut  this  would  be  quite  conaiatent  with  the  averaifo 
temperature  of  the  lunar  surface  being  below  0' 
Fahr.  The  temperature  ot  the  Inuar  poles  and  tha 
regions  wbere  the  sun  ia  riaing  or  setting  wonld 
naturally  alwaya  be  lower  than  the  tempantore  ot 
the  ooits  ot  the  equaCoreal  regions  where  the  sun  ■ 
shining  vertically.  A.  Cowjier  Banrard. 

[31010.]— Much  of  what  is  said  by  "  Ja.  Ha." 
ia  correct ;  much  ia  incorrect.  It  bis  reasoning  wen 
correct,  where  would  tha  ice  and  water  ot  tha 
earth  be  ?    We  ore  surrounded  by  tha  vaanum  of 


Iign' 


Ofw 


I,  for 


—    earth' , __„..  . 

aluut  3J  miles  above  the  aealevel  would  suffer  .. 
deQection  ot  only  about  34',  and  a  ray  ot  light 
traversing  the    earth's  atmoepbare  at    the  height 

Swhateverit  ma;  be  less  than  32  miles)  where  the 
ensityof  the  atmoaphere  is  s}  gth  port  ot  the  density 
of  tha  air  at  the  sea-taTSl,  would  aufCera  deflection 
of  about  eight  seconds  of  arc.  It  the  atmosphere 
above  this  level  wei«  taken  to  the  moon's  surface, 
where  gravity  is  about  ooe-aiith  of  gravity  at  the 
earth's  surface,  it  would  occupy  a  column  aii  times 
Ss  hi^i  and  the  atmoaphere  at  its  base  would  be 
one-aixth  aa  dense  aa  when  act«d  upon  bj  terrestrial 
gravity.  (Thisfollowifrom  the  tact  thatthfl  moon's 
mam  IS  abont  t^th  of  tha  earth's  mass,  while  the 
diameter  is  only  2,163  miles,  or  abont  0-273  ot  the 
earth's  diameter.  A  body  situated  at  a  point  in 
ipace  an  earth's  radios  above  the  moan's  centre 
would  be  attracted  towards  the  moon's  centre  with 
i  force  equal  to  about  |'(,th  ot  its  weight  at  the 
Berth's  snrtabe  ;  and  since  attractions  vary  as  the 
inverse  squares  of  the  distances,  the  same  body 
would,  at  the  moon's  surtacs,  ba  attracted  towanb 

the  moon's  centre  with  a  force  equal  to  -    f  — 1 

80  V^  273  / 
it  the  force  of  attraction  at  the  earth'a  sorfooe — 
that  is,  tha  wtoght  of  a  body  at  tha  moon's  aortaoo 
IB  about  one-sixth  of  ita  weight  at  the  earth's  sur- 
face.) Taking  the  greater  curvature  of  the  moon's 
limb  Into  acooont,  uis  would  give  a  deflaotioo  of  a 
Kttle  more  than  five  seconds  of  arc  for  a  ray  pasa- 
ig  through  such  an  atmosphere  at  the  moon's 
limb,  if  the  temperature  ware  the  same  aa  in  oar 


ignore  the  ether,  and  assume  that  a  vaonnm 
exists;  we  have  water  and  ice;  there  must  ba, 
therefore,  a  tremendous  hole  in  hia  argument.  It 
ia  this :  "  Ja.  Ha.,"  by  bia  experiment,  does  not 
get  rid  of  hia  ice  or  water  in  his  vessel :  he  mere^ 
tranafera  it  from  one  place  to  another,  in  whidi 
latter  place  it  eilatj  in  a  diSerent  form,  and 
'  becomes  subject  to  the  attrilnite  of  matter,  gravity — 
viz.,  the  attraction  of  the  earth,  from  which  it 
cannot  free  itself,  whether  ice,  water,  or  tenaoDS 
vapour.  The  air-pump  only  equalises  the  presauie 
between  the  vessel  with  the  ice  in  it,  and  tha 
vBcnum  created  by  the  falling  mercuiy  or  the 
piston  of  the  pump.  As  the  pressure  ia  reduced 
Uie  ice  restorea  it  by  water  rapour  until  what  wa 
call  a  vacuum  is  produced  aa  soon  as  the  iee 
vaniahes.  No,  Sir,  we  must  have  something  batter. 
Stroud,  Jan.  1.  W.  J.  8. 

[31941  J  — Is  hia  latter  (31910,  January  2), 
"  W.  J.  8."  "waits  for  a  reply"'  to  his  qnery: 
"Am  I  not  right"  in  assuming  that  "  we  on  earth 
should  see  the  miat  or  cloud  at  every  new  moon, 

and    also freshly   fallen  snow,"  if 

water  (as  ioe  or  snow)  covers  the  lunar  snrfaM 
exposed  to  the  solar  rays'r 

I  think  he  is  wrong,  for  the  reason  that  he  is  mis- 
taken  in  assuming  that  the  direct,  long-contanued, 
solar  rays  would  do  much  towards  meltmg  any  snow 
or  ice  eipciwd  on  the  lunar  surface. 

knA  thl.  T  luili'HBtn  be  the  caae.  because  (Sntlv) 
long  unmelted  on  tbeearui, 


ect  ai 


„^ . , untains  and  3n  the  Polar 

ragiona — and  the  more  so  the  lower  Uie  tempera- 

' (secondly)   Iwcause  also  t>—  '-""  ~'-—  '■ 

■    "■  a  auTTonoded  liy  a  very 
id  to  a  atill  more  advan 
atmosphere  than  those  which  surround   the  p«ii- 
petuiu  anow  on  mountalna. 

Thia  low  lunar  temperature  I  believe  to  exist, 
becaose  (a)  tha  moon  is  a  amoller,  and  theretoia 
colder,  body  than  the  earth ;  M  because,  also, 
there  la  no  atmosphere  to  absorb  the  radiant  heat 
3l  the  sun  and  moon,  and  to  thus  warm  the  surface 
by  contact;  or  to  prevent  the  moon's  surface  fall- 
ing in  temperature  by  unchecked  radii^iaQ  into 
space  ;  (e)  because  as  snow  or  ice  surface  la  a  bad 
sbsorber  of  heat ;  (i'|  and,  again,  because  there  is 
Qo  II   priori,    or    experimental,    evidence   to  urge 


Prof.  Langley  and  othera  point  in  the  oppo- 
site direction.  Therefore,  as  anow  on  the  euth 
exposed  to  direct  sunlight,  undra  the  nearest 
approach  to  two  ot  the  oonditiona  which  exist  on 
the  moon  (namely,  a  low  temperature  and  a  rare- 
ded  atmoaphere),  does  not  melt,  but  leaves  the  aic 
ilry  around  i^  ss  is  notably  the  ca^e  on  moimtain 
ranges,  and  at  snch  places  aa  Davos  Platz,  St. 
Uoriti.  4c.,  BO  I  do  not  think  that  it  would  form 
those  donda  on  the  moon  which  "  W.  J.  S." 
Thinks  we  ought  to  see,  if  there  ore  ice  and  snow  on 


Shanklin,  I.W. 


H.  a.  Dtaoo. 


r31W2.]~TnB  reasoning  ot  "  Ja.  Ha."  seams  te- 
lle correct,  if  we  aaaume  That  the  temperature  at 
the  surface  of  the  moon  does  not  widely  dilf«  from, 
the  temperature  at  the  snrtaM  Dt  the  earth. 


ENGLISH  UBOH&NIO  AND  WOBLD  Of  SGISNaB;   ETo.  1346. 


Jajt.  9,_1B»1-_ 


"Ja.  St.."  Baja  that,  alnco  \r»ler  boDs  on  the 
noOD  Kt  0'  C,  tbeiefore  H,0  (I  uae  t!u>  chemioil 
mnbol  in  order  to  refer  to  waler  without  regard  to 
ita  state  at  phy meat  conditioii — I  intend  H-O  to  in- 
duda  ice,  water,  and  steam)  will  alwuyi  be  at  a 
tamperatme  at  which  it  will  Bvaporala. 

Now,  in  oil  Uticle  which  appealed  in  the  "  E.  M." 
(or  June  i'l,  188J,  Prof.  Youog  atatea,  under  the 
anthoiity  of  Prof.  Langley,  that  it  must  bo  oon- 
■Idered  extremely  doubtful  whether  the  enrlace  of 
the  moon  over  reaches  a  temperature  aa  high  oa 
u  lOO'  C— that  ia,  about  100'  C.  below  either 


the  freezing -])oint  or  boiling-point  ot  H,0.  This 
t«niperatuiB,  in  spite  ot  the  Towerina  o'""""""'"  ~ 
point,  ii  anffident  to  keep  aU  the  H,0 


-Uin. 


a  atale  of  ii 
"Ja.Ha."  aiaui 
mercury  o 


tbem 


atmoBpheric  presaure  c 


loaphenc  pi 


t  will  b 


gtho 


„  ^ ._  walsr  to  0"  C.    But  a  diminution 

■of  pressure  raises  the  freezing-point  ot  H,0.  So 
that  on  the  moon  the  hoiling-pomt  of  H,0  is  lower 
than  the  freozinR-point.  So,  if  we  imagine  the 
temperature  of  HjO  on  the  moon  to  risa  from  a  low 
oae  to  a  high  one,  the  H,0  would  at  first  be  ice ; 
than,  the  tunpentura  reaching  boiling -point  before 
it  reached  freezing- point,  tbe  ice  would  inune- 
■diately  paae  oS  into  vapouc  without  ever  paaaing 

y  bo  found  on  the 
■oarth.  At  a  tempecalnieot  I01'C.,aad  thaordioarr 
pressure,  iodina  freezes,  while  it  boils  at  a  tempera- 
ture of  17o"  C.  Kow,  if  we  alter  the  preaanre  to 
260niDi.,  wo  brine  the  boiling  point  below  the 
freezing  point,  and  at  this  pressure  iodice  will  pass 
from  the  solid  to  the  vapour  state  without  becoming 
liquid.  Thus  wa  have  a  good  reason  why  there  are 
no  traces  of  water  on  uie  moon,  eimply  because 
water  is  impossible.  And  Tapour  is  impossible, 
otliorwisa  wO  should  see  it.  So  tba  question  con- 
fines itself  to,  "  la  there  ice  on  the  muon  or  not  ?  " 
Or  rather,  "Are  the  conditions  for  ice  favourable 
■or  not  f  '*  It  we  occapt  Prof.  Young's  atatemaat, 
that  the  temperature  of  the  moon  never  exceeds 
minus  1[W  C,  theu  we  must  admit  that  the  coudi- 

refute  this  statement,  wa  must  allow  that  there  is 


WATER   OH   THE    KOON. 

[31943.]— The  very  caasonablc  comments  of  Mr. 
Monck  anilMr.  DiiQu  call  tor  rocognitioii  on  m; 
part.  There  does  not  appear  to  be  much  difference 
between  the  fanner  and  myself,  except  oo  points  of 
detail ;  but  I  i.-oulcI  wiah  him  to  be  a  little  more 
LO  probability  of  the  moon 


cs 


ospher. 


Dugh  a 


Now,  what  is  hi^j  idea  of  a  rare  one  'r  Tbe  density 
■of  an  atmosphere  can  be  expressed  in  figures,  and  I 
liave  stated  the  density  and  pressure  which  would 
be  rei^uired  to  cbeuk  the  evaporation  of  water  on 
the  moon ;  but  I  do  not  consider  that  the  atrao- 
spheie  represented  bf  these  U^utoa  can  be  described 
as  very  rare.  I  fully  expect  that  the  astronomers 
will  Bay  that  their  idea  of  a  very  rare  locar  atmo- 

X~  ero  is  that  it  is  something  tike  that  which  exists 
ve  the  aurface  of  the  mercury  in  a  Turioelliau 
vaonum,  and  that  anything  more  dense  would  be 
discoverable  by  observation  of  stars  occulted  by  the 
Dn,  by  solur  eclipses,  or  by  spectroscopic  evidence. 


icem 
that' 


y  be  very  lo 
but  there  is  also  good  rei 
*mpeiature  of   the  n 


!i  for  boliaving 


very  high.  ^V  o  have  soma  experience  on  the  earth 
■of  a  lunar  climate.  There  are  portions  of  the  Arctic 
■and  Antarctic  regions  which  ore  deprived  of  the 
■aolar  tnys  tor  a  much  longer  period  than  the  dura- 
tion of  a  lunar  night,  and  we  know  that  in  the 
aame  regions  the  pitch  is  sometimee  melted  out  of  a 
ohip's  aides.  What  we  have  lo  do  with  is  tbe 
average  temperature.  We  do  not  know  what  that 
is ;  bot  it  ia  not  permisailile,  m  carrying  on  an 
AfguDiULt,  to  allow  all  the  posaibitities  to  be  credited 
to  one  side. 

The  idea  that  the  moon  is  an  imrnense  distillery 
—the  water  evaporated  on  one  side  being  condensed 
on  tbe  other — can  be  eat^ilr  worked  out ;  but  tbe 

eenomonamust  be  very  different  from  what  Mr. 
onck  imagines,  and  they  ahould  be  visible  from 
the  earth.  We  have  the  data  before  us  in  our  own 
XiquBtonal  and  Tropical  regions.  The  evaporation 
ia  greatest  at  the  Eijuator,  aud  it  is  there  that  cloud 
tonnation  and  rainfall  are  most  active.  As  tbe 
Tapoor  nsea  into  the  rarer  regions  ot  the  air  it  is 
Condenaed  into  clonds,  and  falls  to  the  eartii  again 
in  heavy  showers  nut  far  from  where  it  is  raised. 

-m — .- . — i,:.i.  g^„  towards  the  poles  -  — 

__..  ■■----- apparoot  desti 

li  in  the  Tropical 
doldruims,  but  bring  no  rahi  with  them.  If  they 
■did,  the  Sahara  would  ba  a  well-watored  region. 
Comparatively  little  rain  or  snow  talla  in  tho  Polar 
regions.  Dr.  Nanecn  crossed  tiroenland  on  a  line 
Bonth  of  the  Arctic  Circle ;  but  in  (jrinnall  Land, 
'20  degrees  farther  north,  the  year's  mow  melts  in 
the  summer.  The  conditions  tor  the  establishment 
ot  a  diatilleiy  oxiat  on  the  earth,  but  somehow  they 


do  not  work  as  the  theoriata  would  wish.  I  maybe 
told  that  things  are  managed  differently  on  the 
moon.  It  BO.  let  it  be  ahown.  The  theorists  will 
&nd  soma  difficulty  in  carrying  their  vapour,  with- 
out the  production  of  clouds,  across  that  line  on  the 
moon  where,  n  ight  after  night  and  hour  after  hour, 
tho  very  coldeat  part  of  the  moon  is  brought  intc 
illumination.  But  really,  if  there  be  water  on  tht 
moon,  tbe  cloud  and  rain  phenomena  would  bt 
looked  tor  in  ita  warmest  region. 

I  cannot  agree  with  Mr.  Monck  in  supposing 
that  the  evaporticn  of  water  ia  checked  by  ita  being 

deprived  of  air.     Indeed,  the  whole  of  my ^ 

ments  were  made  with  water  deprived  of 
air  having  been  pumped  out  before  much  vapour 
was  formed.  When  I  speak  of  the  boiling-point 
of  water,  I  do  not  mean  the  ebullition  pomt,  for 
that  begins  below  212°.  Tbe  condensed  water  with 
which  our  marina  boilers  are  supplied  is  airless,  aud 
yet  the  steam  is  kept  tip.  Besides,  as  Mr.  Monck 
believes  iu  a  lunar  atmosphere,  what  reason  has  he 
for  supposing  that  it  ia  airteaa  ? 

Mr.  Monet:  then  asks,  "What  effect 
reduction  of  gravity  to  ono'sixth  on  so  suaceptiblo 
a  Buhstanoa  aa  witarV"  Well,  I  think  that  he 
should  work  out  that  problem  tor  himself,  and  tell 
UB  how  the  reduction  if  a  restraining  force  can 
serve  as  a  auhstitute  for  preasure.  I  should  be  glad 
to  be  enlightened  on  that  point. 

Hit  hut  auppoaition  ia  that  the  water  on  the  moon 
is  as  salt  as  that  of  tbe  Bead  Sea.  It  so  happena 
that  tlie  Dead  Sea  can  speak  for  itself.  Its  water 
ia  evaporated  ao  rapidly  that  nil  the  supply  carried 

leaving  the  sou  at  its  olif  level.  I  know  a  good 
doal  about  tbe  Salt  Lakes  of  Australia,  and  they 
find  no  diBiculty  in  drying  up. 

Mr.  Diiou  asks  mo  to  consider  the  case  when 
there  is  a  force  present,  such  as  gravity,  to  keep 
water  and  ice  in  their  places.  I  fancy  that  that  is 
what  I  hare  been  doing.  I  find  that  gravity  does 
not  prevent  th'^ir  evaporation  on  e\rth,  end  its  action 
should  not  be  dilTareutoQ  the  moon.  He  also  wants 
to  know  whether  I  have  a  reason  to  show  why  the 
air  aurrouading  the  earth  dues  not  twhave  iu 
a  Bimiiar  manner  in  the  boundless  vacuum  which 
surrounds  it  also.  The  theory  that  thore  is  a 
definite  limit  to  tlic  earth's  atmosphere  is  not  mine. 
I  think  it  was  Faraday  who  fint  suggested  that 
there  must  be  a  point  at  which  the  weight  of  an 
atom  or  molecule  would  reeist  the  further  expanaion 
ot  a  SOS  into  apace,  and,  sinco  then,  a  Dumber  of 
calciQations  have  been  made  as  to  tbe  height  at 
which  this  shoull  take  place.  These  are  tittle 
better  than  gueasee.  and  thoae  that  I  have  seen 
range  from  ■IU  to  200  milea  ;  hut  mv  own  opinion 
( for  which  I  have  reasons)  is  that  tliey  are  all  much 
too  low.  Even  if  there  be  uo  limit,  my  arguments 
will  hold  good,  because  the  smaller  planets  must  be 
the  &rat  to  lose  their  atmospheres  and  their  water. 
Whether  the  earth  may  ultimately  fall  into  dotage 
is  a  question  with  which  I  have  nothing  to  do. 
I  deal  with  things  as  they  are,  and  wish  to  avoid 

while  awaiting  the  favourable  coniideration  of 
my  appeal  for  mathematical  aid  in  the  determina- 
tion uf  the  point  at  which  the  attraction  of  tlie 
earth  exceeds  that  of  the  moon,  I  may  be  allowed 
to  say  that  I  am  aware  that  the  calculation  must 
be  one  of  considerable  complexity,  invol  viug  aome- 
thiogniore  than  tlie  comparative  force  of  gravity 
at  the  aurfacea  of  tlie  earth  and  moon  respectively. 
I  am  also  aware  that  the  attraction  of  the  ann. 
wbieh  ia  greater  than  that  of  the  earth,  mi 


intoai 


Lt  full  n 


1,  the  al 


of  tho  earth  and  sun  combine  lo  rob  the  moon  of 

warda.      At  new  moon,  the  attraction  ot  the  sun  is 

diminished  by  that  of  tho  earth,     I  can  pereeive 

the  conditions  of  the  problem,  hut  can  do  no  more. 

Jan.  fi.  Ja.  Ha. 

THE    LTTNAB    BAYS. 

[31011.1— Ab  it  seems  to  me  pretty  certain  that 
"  F.R.A.S."  has  (in  somo  way)  misunderstood  ray 
viewa  in  regard  to  the  electrical  origin  of  tbe  lunar 
raya,  and  the  subject  interests  a  good  many,  I  beg 

_.  _  .  >  iu  adiffere.-. 
manner  to  wh.'»t  it  does  on  our  earth.  The  quantity 
which  fell  per  annum  would  probably  be  small,  and 
it  would  ne>d  several  thousand  years  to  produce  a 
perceptible  stain,  oven  if  on  a  level  surface.  In 
regard  to  letter  ;il73.j,  I  am  aware  of  tbe  slow 
secular  drift  in  our  magnetic  pole,  hut  for  tbe  life 
of  mo  cBnnot  understand  why  "F.R.A.S."  eon- 
"ders  prolonged  electrical  discharge  necessary  to 

Once  a  disruptive  diachargo  passed  out  from  a 

ray  centre  "  and  formed  the  ray,  it  seems  to  me 

lat  another  discharge  along  the  same  line  would 

B  luJikBly  to  occur  for  a  very  long  time,  inasmuch 

as  the  aemi-metaliic  coating  of  meteoric  dust  which 

conducted  the  former  ray  ia  gone.    A  subsequent 

diBcharge  would  more  probably  diverge  and  pass 

t  where  tbe  coating  of  meteoric  dust  was  intact 

lees  disturbed. 


With  regard  to  the  raya  not  being  at  onca  om- 
hiid  and  hidden  l)y  meteoric  duitfsll,  let  me  givi  s 
homely  illustration.  Say  wa  take  an  OTdinary  ous- 
foot  globe  covered  with  bIeb  aiid  whitjng,  havmg  a 
-* — *   wire  through  tho    poles,    a-' ~~'  "  - 


1  duatj  man 


gimbals,  slowly  ri  _ 

Wo  leave  it  thus  for,  say,  a,  montli  o 

and  on  our  return  find  it  covered  witli  »  daik-pqr 

dust  coating.    Now  selecting  somo  point,  0,onlH 

surface,  let  us  scrape  oU  a  Tine  of  dust  feme  iia. 

long  K  |in.  wide,  revealing  the  white  laTfaes  u » 

streak  or  ray  0  1 ,  which  contrasts  strongly  with  tka 

neutral  grey  of  the  globe  generally. 

.1. —  J .._.  ...  ox^mino  it.  and  find  Hlis 


third,  aa  0  3.  A  week  elapses,  and  staztiDf  taa 
anothac  point  on  the  surface  S,  we  Krapa  a  En 
X.  1  in  such  a  manner  as  to  crosa  0  1  and  0  2,  findto 
that  these  latter  are  just  a  shads  daibrthaaXl, 
but  so  little  that  all  may  be  practJcaUr  daMsda 
white  when  compared  to  the  tint  of  the  elitiM  UmH^ 

In  the  r-— -     ---^ *   — -  •--^'-'•~" 

represents 
discharge 


,   "'■' 


dust,  rsTeale  the  m 


r  diaiiiulii* 


a  bwkvodl 


0  discharges  aver  the  a 
seem  to  me  onlikoly  to  oaour,  u  < 

conductiug  coat  ot  dost  would  have  b ._ 

That  tho  raya  are  a  strictly  saperflcial  featanl 
think  most  students  will  allow.  They  natkK 
inQueuceorare  influenced  by  llii  mil  fii  iiiiiiiil<ilin 
Yet  they  generally  pass  out  from  Tisibla  enlvaiE 
craterlets,  presumably  orifices  in  the  aoilaai,  ■! 
hence  seem  to  be  structurally  related  thareto.  IV 
force  (whatever  it  is)  evidently  emanated  thinbtm. 
It  is  simply  incredible  to  mo  Uiat  the  lajitan 
Tycho,  so  truly  radial,  so  linear,  and  aa  instia»< 
for  hundreds  of  miles,  can  be  due  to  Iraotnie  ot  tkt 

Examine  for  a  moment  the  plans  of  ourtumnUhl 
fissures  from  volcanic  centres;  thej  windabantHi 
rivers,  and  repeatedly  cress  and  fork  lika  the  natl 
ofavasttree.  The  rays  ssem  to  have  banlaidglA 
over  the  surface  after  the  modelling  of  it  hal  itm 
completed.  Yet  bow  come  th^  to  be  gmMUli^ 
from  an  orifice  in  the  crnstF  Hew  andwhyos 
they  related  to  tho  orifice?    That  the /i>rwpaMi«t 

ont  and  travelling  on  or  causing  the  n ' " 

solid  ejected  explosively  we  have  very  d 

they  are  not  explosive  forms  geaerally. 

peculiar  feature  about  them  which  * — 

mdicato  an  el 

end  suddenly  as  tboug 

by  another  ray  centre  or  crawr. 

In  starting  for  that  goal,  thore  is  tio  h(s>tatin 
as  to  the  ri<;ht  direction,  uo  winding  about  noit 
east,  now  west ;  the  ray  at  once  starts  direct  for  iti 
goal.  It  is  true  this  feature  is  not  general  siwi^ 
tho  rays,  bat  it  is  quite  common  anoiigh  looM- 
stitnto  a  most  remarkable  and  mneatiTe  psa> 
liority,  which  I  am  sure  "  F.B.A.S7'  will  i?i 
well  worthy  tbe  attention  and  stni^  of  aipaita 

With  regard  to  the  long  Tsy  from TychotoTbaH 

"""■'""■    '       ■'    ■  ■     it  ia  really  twni^ 

B  fallen  inoneGM. 
It  the  subject,  I U 


id  as  temperature  fidls  below  i 

rigid  as  limestone.     (Seotha  Itt. 

:.  by  Mr.  T.  Andrews,  F.B.S.,  ^aCun, 

iO,  page  214.) 

10  there  are,  I  take  it  now,  no  glatasn  OD  as 

ion.    Lastly,  in  regard  to  my  ai^^iunent  thstil 

lunar  rocks  are  like  ours,  we  shoulduaily  aaeooliM 

in  places.    The  last  mul  brings  nu  anoto&(a> 

geologist,  to  the  effect  that  1  rathor  nndvitalatta 

extent  of  the  Sub-Himalayan  saDdatooM.  ■'(tjni 

Bundari  sandstones  again  apivsd  OTcraoaattov 

Bands  of  aquore  miles  m  Central  India  and  B^f^ 

tana,  and  the  prevailing  colour  ia  nad,     (3)  IjHM 

s  also  widely  distributed  in  India,  and  oovMi* 

'cry  Largo  area ;  colour,  dark  brawn.    <4]  Dmm 

rap  covers  aomelliicg  like  200,000    square  ^K 

often  dark^cen." 

Era  long  1  hope  to  got  initanoM  of  Tivid  nkW 

rer  vast  areaa  m  other   parts  of  ttie  wwld.  1 

irtaiuly  does  saem  strange  to  ma  that  we  laasl 

colour  in  lunar  detail,  aa^oially  in  oliS  taoa*.  ^ 

"  ~ '  n  coses  where  lunar  mountain  ranges  han,  M 

re,  split  along  the  axis  or  cceet,  ud  ^H 

I  out  bodily  on  tho  plain,  aa  at  the  noitii-e^ 

ringof  (jaBsencb  and  other  placee.  the  eeri^Ht 

icAirh  has  ben  erpaud  is  itillJiftimetlf  nMs 

B.  X.  IML 
sagar,  Assm,  India,  Deo.  2,  1890. 

THE  OBBAT  UBTBOBS  OF  DBO.  14  AID 
SEPT.  ai,  1880. 

[31045.]— The  splendid  meteor  ot  Deo.  14,  •*- 
lessed  and  recorded  by  Mr.  Spenoer  aiid  snMl 
ithers  ia  tho  "  B.  M.,"  pp.  353  and  376,  beansiA 
1  close  reeembUuce  u  ita  lewal  obevnd  f^ 


■NeUSH  KBOHAinO  AND  WOBLD  OT  SOnDiai:  Ho.  lug. 


,  colour,  raagnituile,  possihio  dBtOBBting 
er,  uid  obwrvad  route  (as  deduced  from  Mr. 
'*■  rougb  eatinuto]  [o  a  umil&T  meteor 
ed  OD  tbe  night  of  Sept.  21  nf  the  umejBor, 
lUggaat  n  commoa  nillaut  tor  both  tbeaa 
cent  phenomeiiiL.  The  following  detailed 
:  of  tluB  mateor  will  make  plain  uul  clear 
hBTe  asnuned,  and  ii,  iu  subabmce,  what 
omimicated  to  Mr.  Daontuga  few  da;>  after 


,     ,  ising  m 

.wed  byalumiuoua 
reddiih  hue,  the  nuctfua  lieing  yellowish. 
Ij  the  tail  dropped  away,  uid  Taniihed 
ately,  while  the  nucleus,  with  equal 
nesa,  brighteaed  up  euormoualy,  bo  aa  to 
lie  the  antire  sky  with  iU  lustre,  it  was 
a  brilliuiC  bluiih  white  (like  a  magDesium 
lurronnded  by  a  decidod  greeiuBh  liiige,  and 
litude  about  half  the  apparent  diameter  of 
moon.  At  this  point  it  fluctuated  Tioleetty 
iancy,  nntil  it  diaappeued  iMliiad  n  cloud 
nediately  vanished  in  the  ueighboorhood  of 
'  551  Persei.  It  Iaat»d  netea  or  eight  seconds 
libited  in  its  later  stages  some  reiiiArkable 
rtioiu  in  its  downward  in-ogrem  (pravioiuly 
il  in  the  observed  falls  of  other  large 
i).  so  that  it  appeoreil  to  fall  by  piogrewiTe 
About  ttiree  minutes  after,  a  diatant  eound 
under  was  heard,  cominfl  from  its  iliroction ; 
his  1  cannot  be  sure.  Of  the  many  huikdreda 
ora  I  have  witnessed  since  IHK2  nothing  has 
to  eonalling  this  one  In  splendour, 
to  be  regretted  that  no  aouurate  apparaat 
the  inete[>c  of  Dec.  H  has  been  noted  for 
ufltvorthy  mmparison  ;  but  this  ifl  not  sur- 
as the  sudden  eppearanoe  of  such  a  tnag- 
objoct  is  oaJculated  to  absorb  " 


Bipenen 


.te  path  can 

repeatedly  noted 

d  or  followed  (generaily  the  latter)  by 
onet,  which  greatly  help  &  determining  the 
point — ■   fact   pieriouily  noUd  by  Mr. 

ght  ba  argued  that  the  great  lapse  of  time 
cs)  between  the  fall  of  these  two  meteors 
militate  strongly  against  their  aesumad 
ti  a  common  radiant ;  bat  the  diacoTery  of 
during  meteor  milianta  by  Mr,  Denning, 
f  in  lome  instances  six  months  of  aclirity, 
this  at  rest. 
1.  S.  B.  Packer. 

6.1— Fbok  a  collection  of  the  numerous 
4  of  the  Hreball  of  the  14th  of  December 
haa  been  possible  to  select  from  among  them 
it  data  for  the  determining  of  particulars, 
rill  probably  interest  those  wtio  have  fol- 
p  the  lubject.  ObssrratiODs  derived  iu  the 
,  and  under  the  couditioos  as  those  under 
mtiou,  are  either  altogether  wanting  in 
I  data  01  so  inaccurately  stated  oa  to  be  of 
rscticol  value.  There  is,  however,  iu  this 
I,  an  agreement  among  the  most  reliable  in 

the  radiant  point  near  0  Aiuigtu,  nearly 
ot  with  the  radiant  point  of  the  Gemioids, 
epoch  occurs  from  the  12th  to  the  14th 
mber,  and  it  is  exceedingly  probable  that  the 
in  qoestion  belongs  to  this  system  ;  and  it 
I  interesting  to  notice,  it  is  a  detonating 
uid  ai'rolilic  epoch,  yumerous  examples  of 
ss  of  phenomena  may  be  found  in  the  cata- 

f  the  British  AsscMiJation  reports  of  past 


Teball  first  appeared  at  an  alUtude  of  90 
'er  a  spot  in  mid-channel,  between  Ostende 
rwicb,  and  disappeared  at   an  altitude  of 

over  a  spot  8  oiilefi  west  of  Ipswidi:  this 

an  atmospheric  course  of  100  miles,  inclined 
DTizon  at  an  angle  i>t  o'l',  directed  from  the 

distant  from  Woodbridge  at  disappearance 
.  and  from  Ipswich  lii,  obliquely.  If  the 
lad  beeu  accompanied  by  an  audible  eiplo- 
»oold  have  been  heard  at  the  former  place 

and  at  the  latter  Imin.  20Hec.  after  die- 
ace.  It  is  therefore  evident  that  the  sound 
by  the  Woodbridgs  obsarrer  as  occurring 
fter   could    not   have  proceeded  from  this 

whereas  if  it  had  b«tn  a  meteor  of  the 
iu;  doss  it  must  have  been  heurd  distinctly 
iOB«  in  the  neighbourhood  of  Ipswich,  and 
y  those  under  verlicolity,  where  it  would 
c]iedia4Dsec..  As  there  is  no  testimony  lo 
ict  from  those  neighbourhoods,  wo  may 
here  was  no  sound.  The  angular  diameters 
bodi«B  afford  no  clue  to  their  real  ones,  but 
tiett«re«timation  isobtainod  by  photometry 
application  of  the  mechanical  Ihcury  of 
.ocording  to  the  dcKriptiona  of  the  ioteusity 

Sht  by  the  several  oluervers,  ws  conclnde 
a  distanoe  of  one  mile  the  intensity  of  the 
otdhaTebwnfgualtoie  time*  th^ofthe 


full  moon;  this  would  imply  that  lUb.  of  meteoric 
matter  were  expended  on  its  production.  This  was 
probably  loosely  ompacted  matter,  or  the  nieleor 
may  hove  penetrated  the  atmosphere  as  a  congeries 
of  discrete  partidea  having  the  total  weight  as 
stated.  W.  H.  Wood. 

Five  Ways,  Birmingham,  Jan.  2,  1S91. 

[310JT.] — Ub.  SPEVcm  is  quite  right  in  bis  sur- 
mise as  to  the  "nuiiing"  sound  accompanying— 
or.  rather,  precedlng-^the  appearance  of  this  meteor. 

My  own  oiperience— about  9.40— was  a  perfectly 
audible  mihin^  orhissiog  sound  iu  the  K.E.  quarter, 
and  at  its  termmation  a  remarkable  dttfusionof  light 
from  the  body,  some  30°  from  the  lenith  to  the 
westward,  increasing  in  brilliancy  throughout  its 
fall,  until  within  about  30^  above  the  horizon,  when 
the  rale  of  descent  was  slightly  reduced  eimui- 
laneoualy  with  rupture  nf  the  nndens  into  three, 
the  two  smaller  portions  (whose  light  almost 
immediately  expired)  leaving  th«  centre  of  a 
mnnenta  tint,  this  disappearing  from  my  view  about 
W.M.W.  The  observations  of  a  witness  250  yards 
from  me  coincided  with  my  own. 

A  letter  published  in  the  Sc/io  the  evenine  fol- 
lowing deecrit)es  the  placo  of  actual  "  f  all  '  in 
North  IiOndon,  and  nt  a  spot  30  yards  only  from  the 
coneapondent,  who  frankly  admitted  being  loo 
much  astonished  to  verify  distances  by  search.  This 
he  may  well  be  for^ven,  tor  a  more  startling  and 
wonderful  display  it  has  never  been  my  fortune  to 
behold  iu  any  quarter  of  the  g'obe.  In  size  or 
effulgency  no  meteor  of  my  experience  has  aver 
approached  it,  the  nearest  i««emblince  and  equal, 
in  my  memory,  being  the  sudden  merging  into  one 
of  Bereral  ^*  oorposanla''  {Corpu-^  Stt»rh  of  the 
ancients),  which  occurred  during  the  progress  ol  a 
magnetic  storm  in  30°  S.,  and  at  s  mach  less  com- 
fortable distance  than  30  yards. 

East  Ma^ate.  "—  - 


Frank  B.  Paramor. 


UYBBPOOL  ASTBONOmCAL  SOOIETT. 

[3I94S.1— As  a  member  of  the  Liverpool  Astro- 
nomical Society,  I  ask  the  favonr  of  a  small  space 
to  suggest  the  desirability  of  a  fusion  of  thissodaty 
with   the   raoeutly-formed    British   Astronomical 


the  journal*,  and  if  the  two  publications 
amalgamated,  the  resnlt  wonld  be  a  better  maga- 
zine. It  is  obviona  that  the  S.A.A.  meeting  in  tlis 
metiopidis  will  command,  more  attentiou  and  a 
longer  roll  of  members  than  is  now  likely  with  the 
L.A.8. 


._  __  .  ir  the  time  being  of 

"Liverpool  branch"  of  the  B.A.A.,  in  lucb  a 
manner  as  to  seouTB  it  under  all  contingencies.  The 
meetings  could  be  held  iu  Liverpool  as  heretofore, 
and  the  oouncit  edit  its  own  share  of  the  journal, 
simply  sending  it  up  to  headquarters  to  be  printed, 
OB  from  the  Liverpool  branch.  It  would  oogt  less 
to  print  one  journal  than  two.  Subscriptions 
would,  of  course,  be  seut  to  London,  and  the 
present  members  of  the  L..\.S.  would  have 
to  pay  10s.  la.  instead  of  7s.  t'«l. ;  but  thev  would 
get  more  for  their  money.  But  doubtless  the 
entrance  fee  w-oold  be  waived  under  the  circum- 
stances. An  allowance  would  ba  necessary  tooovor 
Liverpool  exiwnses  tor  placo  of  meeting,  tec.  It 
may  be  argued  that  some  members,  who  at  present 
contribute  papers  to  the  L.A.3.  Journal,  would 
ceaes  to  do  BO  to  the  Liverpool  branch,  preferring  to 
send  them  to  hoadquarterd  instead,  and  I  daresay 
that  would  happen  to  a  certain  extent — bat  what 

With  some  members  of  the  L.  A. S.,  possible  snicur 
propre  might  militate  against  my  suggestion,  but 
1  do  not  think  they  should  allow  it  to  do  so. 

Liverpool  had  the  honour  of  first  demonstrat- 
ing in  a  moat  successful  manner  the  necessity  of  a 
popular  Astronomical  Society,  which  no  one  can 
gainsay,  and  I  think  the  time  has  come  when  all 
^ould  join  hands  in  a  hearty  manner  to  further,  in 
the  interests  of  all,  the  advancement  of  the  associa- 
tion which  is  doubtless  destined  t«  eierdae  a  wide 
influence,  and  to  possess  members  and  coireapandents 
jn  all  parts  of  the  world. 

I  shall  be  glad  if  more  competent  pens  than  mine 
will  take  up  the  parable  and  improve  on  my  crude 


iiverpool,  Jan.  5. 


niM9.J— In  a  late  number  of  "  Oura," 
"  F.R.A.S."  very  highly  commended  a  paper  read 
batora  the  I«ncaster  tliilosophical  3o<aely  upon 
"  FractJool  Work  with  the  Telescope,"  by  the  Rev. 
T.  E.  Eapia.  Being  anxious  to  get  the  paper,  I 
wrote  to  the  printers,  andrecoivod  a  courteous  reply 
saying  that  the  paper  was  printed  for  private  cir- 
culation only. 


Now  what  I  wish  b 


r.  Eqiiii,  and  his  TMtl  iTiiipstbj  with 


line  is  needed,  becaus 


uiat  dutch 


workers,  lead  me  to  think  tlial  .ho  would  not  inter- 
pose difhculliee,  nor  refuse  to  enrich  the  cohimnsof 
the  "  E.  M.."  which  he  has  often  done  afoteliine. 
I  believe  if  thii  could  be  dons  it  would  be  appre- 
ciated by  your  readers.  Sparling-,  B.A. 

THB  BEVOLTINO  KUT,  *o. 
[■313,30.1— Tnonan  no  one  noticed  my  query  On 
p.  311  with  regard  to  the  revolving  uut,  I  cannot 
but  think  the  qaGstton  of  revoIving-uuC  v.  daqt- 
nut  is  of  soma  interest.  A  ^eud  inquired  for  me 
of  Messrs.  Cooke,  uf  York,  how.  after  cutting  a 
screw-thread,  the  saddle  can  be  returned  so  as  to 
drop  the  tool  into  the  thread  correctly,  and  they 
reply  that  for  accurate  screws  the  saddle  must  ba 
run  back  by  the  treadle.  I  have  also  written  to  the 
London  Lathe  and  Tool  Co.,  and  tbsy  reply  :  ''  For 
a  cuorse  pitch  jou  may  back  treadle,  or  run  back 
by  the  handle  on  leading  screw,  and  in  either  case 
no  dislocation  of  connections  is  necessary  ;  for  a  lino 

{Itch  yon  may  disconnect  the  clutch  and  run  back 
y  the  handle  on  loading  screw,  or  disconnect  the 
click  in  front  and  run  hack  by  the  bond  traverse 
motion.  There  is  no  diHieulty  m  making  the  con< 
action  again  to  run  into  the  same  cut.    No  ihalk 

.,  .. ^.1   ^ ..._  _,„,jj  ^j  cUck-pUta 

ureu.  1  now  see  that  I  did  not 
lerstsjid  or  appreciate  the  value  of 
dutch  of  the  L.L.  nnd T.  Co.  fnnt  slide  Ulbe, 
or  see  that  by  throwiug  It  out,  a  handle  on  the  end 
of  the  lead-screw  would  enable  one  to  rotimi  the 
saddle  {In.  per  turn  without  also  having  to  drive  the 
change  wheels  and  the  mandrel,  which,  when  geared 
[orjflne-^lch  screws,  would  be  hard  wort.  The 
words  "  disconnect  the  dick  in  front  and  run  bock 
the  hand  traverse"  refer  to  (ha  divided  pi 
h  25  holes  on  the  "  '"  " 
gear]  the  revolving  n 

"" ■^"'atiooar"""* ' 

^ee  description  i 

Cooke'a  lathe,  the  lion  die  for  moving  the  revolving 
nut  is  BO  geared  that  one  turn  moves  the  saddla 
I'uth  of  an  inch,  but  ttb  would  be  rather  too  fast 
for  pving  a  hand  feed.  In  the  L.  L.  and  T.  Co.'s 
laths  there  might  easily  ba  a  pair  of  bevel  wheels  at 
the  right-hand  end,  sot.  I  to  1,  which  would  bring 
the  quick  return  hancile  to  the  front  and  give  a 
movement  of  lin.  for  each  tarn  of  the  handle.  By 
the  marks  on  the  dutch  it  should  be  easy  to  bring 
the  screw  and  change  wheels  together  in  the  some 
relative  poiitiou  ;  aud  by  the  llgums  on  the  click- 
plate  the  nut  could  be  brought  back  to  the  sams 
position  if  the  handle  bos  made  an  niu  number  of 
turns.  I  must  say  I  think  the  arrangement 
extremely  convenient,  tliough  it  does  not  lend  itself 
to  the  work  of  planing  or  slotting,  kc,  as  sometimes 
practised  by  means  of  the  rack -handle. 

With  regard  to  the  eccentric  cutter,  I  have  a 
suggestion  I  should  like  to  submit  to  Mr.  Ellisoa 
and  others.  The  little  cutters  never  fit  quite  per- 
fectly into  the  receptacle,  and  you  are  (old  in  one 
book  to  press  the  point  to  one  side  before  fixing 
with  the  screw  ;  now  would  it  not  be  better  to  have 
the  receptacle  formed  exactly  like  that  in  the 
drilling  spindle,  and  vhy  not  use  the  drills  them- 
selves F  Many  of  them  are  of  suitable  form.  There 
should,  of  course,  be  a  tighteuing  screw,  just  as 
there  OHght  to  be  one  on  the  driller  nose  l'  Again, 
what  is  Uie  best  way  of  sharpening  the  V-pointed 
drills  so  as  to  get  the  point  perfectly  central  when 
taking  a  traversing  cut  '^  I  iiud  it  needs  a  great  deal 
of  time  and  patience  and  very  good  eyes  to  get  the 
point  so  true  that  when  you  traverse  the  drill  along, 
it  shaU  produce ■■-    " '"-  -*■ 


Wbi 

1 "  Latbe  Appliances'"  '. 


F.  A.  1 


DZPFBBBirEIAI.  BOBBW  AND    SPIBAL. 
SLOT    aOVBHBNTS. 

[319,1!.] — CONarouElNO  the  grave  nature  ot  the 
charge  impbed  in  letter  No,  Iili>3l ,  it  should  have 
beeu  signed  (aamy  own  was)  with  the  writer's  name. 
When  the  writer  acttuow ledges  bis  identity,  I  am 
quite  ready  to  go  fully  into  the  matter  of  mydoims 
to  lite  invention  ot  theao  two  appliances. 

A.  8.  Lnkin- 

I.ATHB  MATTBRS-OVAL  CKUOK. 

[31932.]— Thb  capital  article  on  the  oval  chuck 
was  a  great  treat,  but  I  am  glad  it  did  not  come  a 
week  earlier,  when  it  might  have  deterred  me  from 
attempting  the  constuction  of  a  very  for  from 
high-doss  appliance,  for  such  counsels  of  perfection 
oome  to  me,  alas,  as  an  unattainable  ideal  of  right 
workmanship.  As  it  was  I  was  too  far  gone  to  draw 
back,  and  I  want  through  with  it.  liow  I  came  to 
want  an  oval  chuck  is,  iu  Kipling's  phrase,  another 
story  ;  but  the  manner  of  accomplishing  it  may  be 
an  encouragement  to  others  of  the  weakiir  brethren 
of  the  lathe,  among  whom  I  must  be  numbered. 
First,  of  course,  I  turned  up  the  headin([  in  the 
index  of  Holtzapffel.  and  found  the  usual  historical 
sket^  ot  its  development,  and  one  early  form 
appeared  such  as  one  might  hope  to  make  of  wood, 
and  now,  ten  davs  later,  I  am  the  very  proud 
pCMMSMT  of  M  oval  chuck,  Mvell  Man  oval  monni 


■NGUSH  II30HA17IO  AND  WOBU>  OV 


"3^ 


and  nadf  appamtu.    Tlia  whole  tung  l 


tockot  to  St  tin  muidiel-iiiMi 

1  wooden  face-plate  (which 

bj  inserting  two  waews  when  n- 


nlial^  the  i 


le  primiUTe  derice  al  acrewiDit  Qie  Mcantiie  liog 
10  ■  pfeea  ol  plank  fBitened  to  uie  mandrd  head  t^ 
theraed;,  If  loniewh&t  inelegaat,  mrtbod  of  trine 
it  with  ft  Ut  ol  ooppar  wire.  The  remit  ii  much 
UifaotoiT,  uid  the  difBculty  of  holding  the 


I.&THE  APPUAVOBS. 

[319£3.J— I  t.TAiL  m;*elf  of  the  flnt  opportunitr 
of  leplTuig  to  Bome  coireroondenoe  which  hae 
^ipeared  in  reapeot  of  the  araclea  under  the  above 
heeding. 

"T.A.  H."  (letter  S13TTJ  aak*  how  the  spherical 
rait  maj  be  connected  wiu  the  ipiia]  appaixtm 
BO  that  a  ipiral  can  be  cut  on  a  ball.  Now  it  laeDU 
to  me  that  aDjooe  haiinft  a  apiral  appaiaoa,  and 
knowing  the  method  ot  iteing  it,  would  find  little 
difficult  in  connecting  it  to  the  Bpherical  rest. 
HowvTer,  if  it  be  desired,  I  shall  be  pleased  to 
write  a  paper  on  this  subject.  The  ■hortnan  of  the 
tansent  scraw  and  ila  frame  is  remarked  npon  by 
"t,  A.  M."  Fracticallj,  there  are  imperatiTs 
Teaaons  tor  constructing  in  the  wa;  illastnted.  A 
winch-handle  can  be  used  quite  aatiilaatorily  to 
turn  the  screw  of  the  circutai  slide  ot  the  spherical 
slide-ieet  fllostnted;  it  Is,  in  fact,  the  lunal 
appliance  for  turning  the  tangent  screw.  The 
winch  handle  did  not  seem  to  noM  illustratiog,  and 
oonsequsntly  was  not  drawn  by  me.  The  way  in 
which  I  have  attached  it  is  perhajM  not  the  osual 


iw. 


A  drawing  of  the  lengthenmg  spindle  and 

_._     frame     shall    bo     sent    m    for    illQitiation. 

*'  F.  A.  M.'s  "  presumptiou  is  oorreot  in  reepect  ot 

the  first  slide  B  ;  it  should  be  shown  broken  off. 

"OolwynBay"  [letter  31405)  aske  whether  the 

Veij  likely  it  is.  Compouod  slide-rest  is  the  term 
ooouDonlr  Baed  to  designate  a  plain  riide-rest 
hariog  two  slide*.  The  eccantiic  ahaok  dencribed 
baa  two  motions :  tiie  sliding  and  the  rotary^  and  is 
d  ftom  one  haTing  its  false 


M  distinguished  t 


sray.  For  many  years  I  hadasindlarone,  and  hare 
drawings  or  sketSiee  of  it  now,  and  can  lUuntrate 
jtitwiihed. 

"Ihmelm"  (letter  SlScl)  asks  if  I  intend 
deecribing a hesTier  drill  spindle.  ImaysayTes: 
Iheie  are  Terj  many  lathe  alliances  that  I  intend 
daseiihing,  mi>vided  that  liaiden  are  sufficisntly 
inteMrteo.  The  appliance  "Dooalm"  aaka  about 
la  a  moat  uaefnl  one^  and  at  no  distant  date  I  hope 
an  iUostntion  of  it  will  be  pnbliibed.  Hannf 
reoaatly  given  a  paper  on  a  light  drill-spindte,  it  i* 
mrhap*  expedient  to  treat  upon  other  applisiucea. 
Beaders  woo  feel  intaiesled  in  these  articles,  as 
'  ^  Dunelm ' '  says  at  the  head  of  his  letter,  need  not 
hesitate  to  write  and^  say  it  any  particularnibject 

"W.  P.  W."  (letter  31616)  asks  me  to  exriain 
two  or  three  "  Ktinkles"  in  the  paper  on  "  Drill 
spindle."  Let  me  first  say  that  "W.  P.  W." 
misqaolaa  my  words,  and  probably  he  has  misread 
them  also.  Beplying  to  bis  questions  as  numbered  : 
1.  In  heatine  the  spindle  lor  hardening,  an  air 
burner  is  uied,  not  a  smith's  fire.  The  necks  which 
form  the  beairing  parts  are  heated  lufilciantly  to 
harden  when  suddenly  cooled,  the  remainder  of 
the  spindle  ii  not,  I  do  not  see  bow  to  explain 
further  than  has  been  done  in  the  paper  refaned  to. 
It  "W.  P.  W."  finds  a  dificulty,  will  he  pleaae 
ask  again  and  explain  just  where  his  difSculty 
oecnra  f  2.  The  nose  in  trued  up  with  a  hard 
graTsr.  3.  The  hole  for  drills  is  rebored  nith  a 
half-round  bit.  There  is  no  doubt  that  more 
depends  upon  the  treatment  of  the  steel  in  the  fire 
than  eome  would  be  inalined  to  belieie. 

"P.A.M."  (tetter  31US7)  asks  how  Holfiapff el's 
drillers  are  fitted.  Ou  (lage  2  of  the  current  Tolume 
be  will  find  illustratiaus  which  show  this.  In 
reepect  of  his  own  drill-apindle,  it  should  not  be 
difficult  to  legrind  the  bcaringi,  so  that  both  front 
and  hack  ooUarg  fit  properly.  He  says  the  smaUsr 
cone  is  loose,  and  cannot  be  set  up,  but  the  bearing 
must  have  been  allowed  to  mt  very  badly  worn  for 
this  to  be  so  :  and  eien  at  the  worst  a  new  collar  is 
not  an  impossibihty. 

C.C.  Ellison  (letter  317: 
point — the  "  bindiug-scre 

tlie  drill-spindle  1  would  say  that  I  regard  a 
binding-screw  in  this  conuection  aa  an  unmitigated 
nuisance.  Corisiileriug  Die  very  heavy  work  that 
is  duue  with  milliiii^  ciitti;rs  held  in  taper  sockets,  it 
is  difficult  to  see  why  C.  C.  Ellison  condemns  th< 
taper-stem  fitting  so  Bn->:^-piu^!y.  Biiidiug.screwi 
are  commonly  put  to   bLidly-uiade  and  low-clasi 


aays  a  very  important 
—has  been  omitted  in 
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drill-ipindles,  but  the  better-class  appliances  do  not 

"  F.  A.  M."  (letter  31749)  asks  the  meaning  ol 
some  descriptive  matter  relating  to  the  French  oval 
chuck.  Perhaps  the  illustrations  of  a  modem  oval 
chuck,  given  in  the  fifth  paper  on  "  Lathe  Appli- 

tion  ot  on  oval  chuck,  and  perhaps  it  would  be  a 
better  model  to  lollow.  Any  modiBcation  could  bs 
intioduoed.  The  sketch  showing  how  "  F.  A.  M." 
Qta  drills  to  his  spindle  is  instinctive ;  but  I  have 
said  above  that  I  do  not  like  a  binding-screw. 

Barlavood  Fark. 


TOOL  70B  BOBINa  HOLBB. 

[31954.]—  I  HiVE  not  seen  in  your  pages  any 
menticn  of  a  tool  for  boring  holes  and  also  reoBsses 
flat  at  bottom.  It  is,  I  think,  quite  new,  and  likely 
to  be  of  great  sarrice  to  pattern  makers,  wood 
carvers,  ana  probably  engraveni  for  leoeaslng  blocks. 
The  amateor  will  find  it  vary  nsef  ol.  It  is  a  kind 
of  centi«-bit,  but  without  any  point.  The  end  is, 
in  faot,  a  cylindrical  tube,  bat  so  grooved  as  to 
form  a  cutter  like  that  of  a  nose-trit.  It  is  easy  to 
use,  and  even  with  the  thumb  and  finger  I  can  cut 
a  recMS  in  a  deal.block  with  a  bit  |in.  diom.,  but 
they  are  made  to  fit  an  ordinary  brace.  I  bad  mine 
from  Uelhuiih,  of  Fetter-laaa.  The  square  is 
marked  as  patented  on  two  separate  dates, 
but  there  is  no  name  on  it  that  I  can  see.    How  the 


cutting  end  is  made  is  a  puzzle  I  cannot  solve,  but 
it  is  a  well-finished  tool,  and  is  made  in  several 
sizes.  I  send  sketch  of  a  block  with  recess  cut  by  a 
set  of  six.  I  have  often  wanted  such  a  router. 
Moreover,  it  would  bore  out  soft-wood  boxes  in  the 
lattie,  leaving  the  bottom  fiat;  and  being  cylindrical 
would  not  stray  when  once  entered.         O.  J.  L. 


TH8  VIOLET -00L01TBBD  FLAUB  PBO- 
DUOED  BT  THBOWINQ  SALT  INTO 
A  FIBB. 

[319o.5,]-l0B3KnvE  that  you  mention  my  name 
iu  connection  with  the  late  resuscitation  ot  this 
question.  I  fancied  I  had  settled  the  matter  tvelve 
years  ago  ;  but  new  man  apparently  do  not  take 
the  trouble  to  read  what  has  been  already  dcric, 
uid  thus  they  fancy  they  have  discovered  same- 
thing. 

When  we  endeavour  to  investigate  the  cause  of 
a  coloured  fliniD.  it  is  the  height  ot  absurdity  to 
Jump  to  conclufiiona  and  moke  wild  guesses  ae  to 
its  origin,  as  so  many  have  done  with  respect  to  the 
violet  fiamc,  when  we  have  ao  instrument  like  the 


onfortanately,  too  many  paopb  irts  n*t 
rise  without  lutamitting  thalr  idsas  tollatH 


theoriae  without 


itieed  that  a  beantmu  vmhnhoib  : 
when  common  aalt  was  tf^iMm  c 
Mais.      I  behavB   he  had.tMSsafl    t 

,_nd  emptied  his  plate  tatBthtfcifW     "^ 

History  aayoth  not.     Thia  peouHalily  ■■*    "■ 
words   obasrved  by  others,  and  ewnfMM    i 
record;  but,  so  far  as  I  am  aware, as ■»■    ' 
was  mode  to  solve  the  problem.    InHisjaillil 
my  attention  was  drawn  to  the  subisti  bj  ■• 
correspondenoe    in    the    scientific  joiniiihi»j     !- 
began  an  investigation  which  lasted,  wittaM    > 
intervals,  until  kULTCh,  1879.     I  wiU  aotisHm: 
with  the  details  of  my  eiperimsuts  t*^,'* 
say    that    in   the    ooune    of    this  iniiiptal 
proved  conclusively  that  neither  aw^»t 
nor  sulphur  in  any  form  whatsoever  MBUfsM 
take    any     part     in    the     raactiira,    W  ■* 
chlorides— and    chloride*    only— W«e  Vfm  ■ 
producing  this  violet  flamO'    Tlio  metal  pw^* 
ut  no  moment.     All  the  chlorides  I  usl^ 
capable  of  imparting  the  deaired  colour ;  Mi  * 
ammoniac  and  calomel  wore  most  effsOT*  V 
easiest  way  to  produoe  thia  flame  for  piifW  ■ 
investigation  is  to    support  a  piece  of  «in^ 
over  the  fiame  ot  agasUowpipe,  wtbcttknii 
black     -■ 


spot  ou  the  gauze  surToanded  bj  s  nW* 
Drop  on  the  central  spot  aoms  8»to^_e 
er,  and  the  flame  barnlDgaborettaagMJ 


point,  I  was  not  long 


question,  filing  naiMM 
-  -  arriTing  ■*&•«** 


coal-gas,  espedallj  aa  I  ••••  d<i>io  _.— .^ 
liquid  Ha  fntrodaeed  by  meana  of  a  plattaOKili 
■^       -       ■     ■  -B  wonld  give  a6«iii*l" 


.  ™^2 

flash.  However,  I  aotd4  not  at  Mt  JfL? 
truth  of  thia  theory.  Tha  apectnnn  of  a  ^tf" 
hydtodiloric-acid  gas  did  not  agree  winatfe 
the  ddoride,  although  the  two  possassed  Vaak 
lotably  those  of  hydr^iandjW* 


liosa  of  hydioni;  and  iWa 
I  totally  diflisnnt  Vtal 
Brent  oonditicoia  laAs  niB 


chloF 

considered  the   different  wuuuuhh  ^^■«*~^~'^ 

the   two   were   compared,    I    did  not   hta  Wj 

result    as    disproving    my    theory ;    hot  ■gjl 

)    other    means,    and   waa  at  last   HM^I 


iu  producing  the  violet  flama  by  sLrtrij  Hg 
Lng  part  hydrochloric.add  gas  into  an  JpM 
jet  of /lure  hydrogen.     The  wholaot  thaaplHM 

'm 


hydrogen. 

iployed  was  ol  glass,  and  ovary  p 

to  avoid  impuri^.  This  method  wa; 
succevful,  on  accouat  ot  the  HCl  b 
with  too  neat  pressure.  When  the  est  taM^ 
widened,  1  obtained  the  deaired  Same,  the  *H<''* 
of  which  was  identical  with  that  from  calowLI 
salammouiac,  or  from  common  aalt  iu  a  coal  W 
The  source  of  the  HCl  was  varied- in  oasM 
I  allowed  a  stream  of  hydrogen  to  mingle  with* 
of  chlorine  before  oombuation,  but  tha  result  n 

It  has  never  been  suraested,  \yj  any  amprle 
uA>»-irr,  that  carbonic  oxide  waa  the  canas  of  fl 
chloride  flame,  because  the  flame  of  boningCO 
totally  difFeront  in  appearance,  and  has  been  « 
known  lor  years— I  might  aay  for  i 
that  this  question  may  now*--  ''--■■- 
exteueive  circulation  of  you  _ 
the  notice  of  tiosB  who  may  t  .    . 

from  perusing  the  more  expensive  periodicals. 


iguc  Bay  lor  agea.  i  n 
[LO  IT  be  finskUy  ■'■"""'■^i  fl 
your  paper  bringing  it  eh 
u  may  hava  been  debsin 
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ENOH    SOIBNTIFIC     T0T8. 
— Wbe;;   in  PartB    I    came    amm 
eutiflo  toys,  which  1  think  are  worthy  to 
ths-E-M." 

I  kmd  of  dauble-tamp  magic- Ion tem 
the  images  at  opaque  ilidea  aa  wel! 
il  tmuparent  ones,  and  is  ao  clearh 
LlluAtratioa  of  this  '' LaiQpadontma  ' 
need  no  spocial  dosoriptioD. 
ar  i»  an  "electrical  map,"  for  teacliing 
The  map  is  mouiil«d  on  a  board,  ana 
>nii9  bave  eucli  a  amall  metallic  plug  It 
th  the  map.  U)>  the  aidee  of  Uie  mi 
>iu,  "What  is  the  diiei  toim  of  suo 
Department  r  "  To  each  of  these  qua 
other  metal  plug,  and  Ihars  aie  iu>o 
ric  bel]  and  a  dry  pile  for  working  il 


rthediSareut  "town  plngg"  till  tho  beU 
^  shong  that   that  town  is  the  one  U 

.remember  anything  of  the  kind  before: 
w  others  better  acquainted  with  "To;- 
rhaTaaesn  them.  A.  S.  L. 

SPECTACLES. 

—I  liiVE  sBTBcal  times  during  the  laet 
■ought  without  aiail  for  a  descriptioQ, 
ama,  of  the  mrl-.iig  oparalioin  (ollowed 
lud  fitting  common  and  other  spectacles 
uea,  and  a  deSnition  of  the  tenos  uied 
B,  such  as  "cylindrical  Ien«e*,"  "p^- 

•  of  your  oldest  aabucriben — as  Fat  layl, 
before  ye,"  with  the  pablicatioaa  you 
md  I  have  looked  tbron^  all  tiie  bsok 
am  No.  1 ,  altbough  I  think  erenr  oUier 
Dwn  haa  been  treated.  May  I  uk  ^ain, 
of  our  optical  frieoda  fluTour  us  and 
Flnem  Beiploe. 


leligbt  of  small  houMkeepeis.  I  havt 
y  to  make  bona  and  chickena.  Cananf 
era  reatore  this  lost  art  f  thay  bad  >  moat 
ippearauc«,  and  started  from  a  square  of 
the  boxes  and  bellows.  O.  J.  C. 

□OKTINUOUS  B  BAKES. 

51020,  p.       _.  ._. 
.      .  irapleteh- aboliahed 

"  Clayton  two-minute"  brake,  and 
.  witli  the  ball-valTe.  The  Midland 
ill,  of  course,  work  with  the  North- 
^ndoD  and  South-Weatera,  or  any  ofhan 
automatic  vacuum  brake, 
■uctions  to  which  "Meteor"  refara  are 
complicated,    bnt    many    of    them   are 

out  of  date.  Mr.  Webb,  it  will  be 
d,  would  not  adopt  an  automatic  brake  ; 
d  a  chain  brake,  then  a  aimple  Tacnnm, 
omattc  Tocunm  on  the  rana,  and  then  a 

lever  by  which  either  simpla  or  Buto- 
I  be  worked.  Now,  in  aooordance  with 
ly  Regnlation  Act  of  1389,  the   simple 
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questions  aaked  by  your 
."  in  letter  SIBM,  it  m 
or  tbu  Wohheompound 
coupling-rods  are  dis- 
..  ._  . —  other  hand,  it  must  be 
1  that  they  baye  tliree  complete  aeta  of 


locomotiiea  are  not  nearly  the  mccesB  which  lome 
parsons  wonld  hare  us  beuere. 

Coupling-rods  upon  ozpreea  engines  are  in  many 
instances  absolotely  essential.  I  have  always 
regarded  them  in  the  light  of  a  neoesBary  evi)  r  they 
are  liable  to  break,  and  tbey  increase  the  frietion, 
and  place  Bitra  strain  upon  the  ailes.  Years  ago. 
when  iron  rails  were  used,  coupled  engines  were 
required ;  but  now,  with  steel  rails,  a  weight  of 
20  tons,  if  necessary,  may  be  placed  upon  a  single 
pair  of  wheels.  The  splendid  ' '  single ' '  enginu  by 
Mr.  Johnson  (or  tho  Midland  Railway  bOTe  ITJ  tons 
upon  their  driving-wheels,  which,  together  wiUi  the 
aand-falast,  gives  them  ample  adheoion. 

Eight-wheels  coupled  engines  are  not  required  in 
this  country :  for  mineral  and  heavy  goods  traffic 


Engine-drivers  mn  with  the  tlro-ctoor  open,  or 
partly  open,  in  order  to  prevent  smoke.  To  pro- 
perly consume  the  smoke,  it  ia  necessary  to  carefully 
regulate  the  amount  of  air  admitted  through  the 
fire-door.  If  a  driver  were  to  run  with  a  closed 
fire-door,  he  would  be  speedily  reported,  aod  Gned 
"for  making  a  deuse  smoke. ^' 


that  the  signal  atands 
taken  oiT,  ue  fog-man  ramovea  the  fog-signals  and 
shows  a  white  lamp  or  Hag  to  the  djiver  ;  he  also, 
if  possible,  communicates  with  him  verbally,  la 
caK  of  a  break-down  or  other  emergency,  three  ~ 


gests.  The  arehed  third  aide  of  my  iostrumfiut 
serves  for  carrying  it  nbout,  I  think.  I  haveoot 
as  yet  IborDUBhlj  examined  ihe  notes  that  the  in- 
strument  produces,  or  what  kind  of  scale— major, 
minor,  Grecian,  ke. — it  was  intended  tor- 
It  the  membranes  over  the  resonators  of  the 
"  Eeitb  "  merimba  are  not  intended  merelytostop 
the  ends  of  the  cylinders  in  order  to  give  them  ■ 
lower  note,  they  can  only  be  intended  to  increasA 
it.  I  cannot  see  clearly  how  they  could  counteract 
the  harmonics  by  atrangthening  th^  baas  note,  and 
I  think  it  will  be  attributing  great  musical  know- 
ledge to  the  HonduiBj  peo^e  to  assume  that  tbey 
could  deal  with  harmonics  in  that  way.  Neither 
can  I  see  why  this  merimba  should  be  tuned  1^ 
attaching  wax  weights  instead  of  by  lengthening 
the  lugs  when  the  tones  are  too  hieh.  Aa  Mr. 
Thobum  is  rather  an  expert  in  acoustical  mattort, 
be,  no  doubt,  probably  has  his  reasons,  which  I,  loi 
one,  should  be  gbid  to  hear.  A.  Oaplatsl. 

AXJXILIABT   POVEB  FOB  TBI0T0LB8. 

[31962. ]~I  QAVE  read  with  great  interest  the 
letters  of  "Jack  of  All  Trades,"  re— "  Auxiliaiy 
Power  for  Tricycles."  I  hope  it  will  not  offend  & 
I  point  out,  what  I   think,   an  error  in  the  oon> 


the  valves,  BB  the  cap  of  abetl,  with  two  holaa, 
L  L,  open  to  atmosphere.  I  presume,  as  there  Is  no 
mention  of  any  arrangement  being  made  to  inaura 
a  perfect  fit  ol  the  valve  J  to  the  inaide,  the  shell 
A  AAA,  it  may  have  been  overlooked ;  as  it  Is 
bown  in  the  sketch  (p.  249)  there  is  nothing  to 
irevent  the  gas  eecaping  bstweon  edge  of  the  nUvB 
and  insido  of  theshell  through  the  two  holies,  II, 


engines    "  that 
i-*^:  but. 


means  to  stop  his  train.  Detonators,  or  fog-signals, 
are  carefully  kept,  Sktid  one  from  each  man's  stock 
is  frequently  teeted ;  they  may  be  regarded  as  per- 
fectly reliable.  One  fails  occasionally,  but  tbi 
second  has  the  desired  effect  of  calling  the  driver'L 
attention  to  the  fog-min'a  red  lamp.  During  the 
past  twenty-fiveprears  I  can  only  recall  one  case  in 
which  bath  tog-signalt  failed  together,  and  that  was 
many  years  ago ;  it  may  therefore  be  said  that 
they  rue  not  liable  to  fail. 

Olement  S.  Stretton. 
Saie-Goburg-stroet,  Leicester,  Jan.  5. 

THB  MBBIUBA. 

[310Gi.]— SiKfE  the  Field  Club  of  Keith,  and 
)erhBps  others,  take  an  interest  in  these  original 
uusical  instruments,  I  may  be  allawed  to  describe 
L  menmba  somewhat  differing  from  thein  in  cou- 

Whetb'er  it  is  of  earlier  or  later  date,  or  whether 

.t  belongs  to  the  same  or  to  a  different  tribe  of 

people,   I   cannot  say.     Imagine  a  thin  brsnci)  or 

— 'it  stem  Gft.  long,  bent  to  form  three  sides  of  a 

itaiigle.    The  tn-o  opposite  sides  to  t>e  joined  in 

1  middle  by  a  thin  bitten,  2ft.  long  and  2in.  wide. 

On  each  side  of  this  batten,  tiiu.  apart,  are  stretched 

two  fibrous  oords,  and  on  these  are  fastaned,  with 

strips  of  raw  hide,  tan  flat  lugs  of    wood  all  of 

equal  length,   but  sliehtly  varymg  iu  breadth  and 

"-ioknese  from  2in.  by  tin.  to  l|in.  by  (in.,  and 

pering  a  httle  towards  each  end. 

These  tan  lags  form  the  notee  of  my  merimbs. 

They  are  grouped  or  separated  in  pairs,  lietween 

sBOh  pair  is  a  notched  wooden  bar  supporting  the 

itratched  cords.      On  the  batten  behind  each  lug 

ia  oemeuted  a  small  peac-sbapeil  resonator,  apps- 

lUy  constructed  ool  of  the  thick  shell  of  a  fruit 

by  removing  ila  soft  contents.    Two  ahetla,  one  to 

form  the  body,  and  one  smaller,  to  form  the  neck, 

used  for  eacti  reaonator.     A  side  hole  is  made 

I  the  larger  shell,  andalin.  length  of  cemeuttu lis 

fastened  -nto  it,  which  also  goes  into  the  hole  made 

'      its  reception  In  the  batten,  and  a  small  opening 

bus  left  for  the  sound  to  enter.   The  neck  of  the 

.   malor  is  closed. 

1  can'  only  see  a  pinhole  in  each,  besides  the 
batten-bole,  which  varies  from  jin.  to  Jin,  diameter. 
The  ball  of  the  largest  resonator  is  abnut  lin.,  th,it 
of  the  higheit  note  ^in.  diameter,  ^^'hoeve^  he 
■       -       of  this 


apprai 


.ion  of  li 


The 


into  the  air,  which  will  soon  do  away  with  tha 
pressnre.  I  would  propose  tbe  following  slight 
alleratjon  :— Instead  of  the  abelt  being  caat  allin 
one  piece,  it  sbould  be  cast  in  two,  with  fiauges  F  F 
OS  shown  in  sketch,  the   two   parts  to  be  fastened 

.  bol "- 

indiorubber  ahoetiu^,  Q,  to  be  inuo- 
duced,  having  a  hole  for  spindle  1  to  go  throng 
and  to  be  attired  to  tbe  valve  J  by  a  washer,  W, 
with  three  or  four  screwa,  SS,  thus  formiag  a 
flexible  partition  or  diaphragm,  cutting  off  thA 
lower  part  of  the  shell  from  the  top,  allowing  tha 

springH  to  act  as  before,  but  keeping  in  t^ 

---     lonlym^geet^tbisasone^r™^^^ 


'  Jaok  of   AU 


imple. 


Trades 


?^^ 


OPTIOAL    UATTBBS. 


Q.  Bartal,  on  page  336,  m- 

to  appoal  to  Uie  practical 

opticians  who  rvod  the  "E.  M,"  to  commence  « 

series  of  papers  on  practical  optical  work.    Thara 

have  been  eicellent  papers  on  madel  work— engine 

and  laUie-nuking,  and  the  construction  of  alectncal 

itruments— but  optical  and  scientiflo- instrument 

>rk  seems  to  be  neglected,  or  else  studiously  kept 

the  dark.     Why  this  should  be  so  is  incompre- 

risible.    To  the  amateur  who  has  a  fairly  good 

latlie  there  can  be  no  more  interestiug  occupatioQ 

than  the  working-up  of  optical  instruments,  aided 

by  similar   inatruotions    to    that  given    for  other 

branches  of  mechanics.    Cannot  some  practical  man 

favour  ua  with  dimensioned  drawings  of  tbe  variooa 

ports,  and  couciso  irutructintis  for  their  fitting-np, 

similar  to  thosenow  appearing  for  lathe,  engins, 


at  of  ths  New  Yau  mB.j  iuduc 
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•  ttsit in thii  diraction.  Our  old  friend,  "A. S.L.," 
^na  a  drawing  of  a  microtcope.  If  the  letter  h&d 
Man  erpaoded  into  an  articlfl  like  the  ooe  on  ths 
ond  ohuck,  with  dimeiuioned  drawings  of  the 
T^oui  paita,  it  would  have  been  much  more  sar- 

I  bava  often  thought  it  a  great  misfortone  tluit 
an  opliciaiu'  lociety  could  not  be  toimed.  By  this 
I  mean,  not  such  a  lociety  u  the  B.A^.,  but,  if  I 
nu;  10  term  it,  an  Esolihh  MECiUNia  Optical 
fiooety,  in  wbioh  the  membare  should  communicate 
to  MOn  other  by  corregpondence  in  some  cases,  but 
aUeBj  thiDngb  the  "E.  M.,"  instructioni  or  in- 
fOnBUaon.  both  theoretical  and  practic&l,  an  optical 
WOlk,  and  descriptiong  of  nev  theorieB  and  new 
cratHTMICM  in  optics.  They  mi^ht  also  assist  each 
other  In  making  or  procuring  di^eient  parta,  or  in 
-*'*^'"g  initBble  glass,  &c.  Such  an  usociation 
Ua  mu&al  hdp  could  not  tail  to  be  beneficial  to  ail 
ooncamed,  and  would  greatly  increase  the  scientific 
caltuie  of  optical  art.  Let  me  hope  that  the  old 
optic  hands,  both  amateur  and  professional,  will 
again  rally  round  the  "  £.  M."  standard,  as  in  days 
now  part.  Ordario  Vital. 

8PHE0H  OF  LOWBB  ANIMAIJEI. 

"A.  S.L."inN'o. 

, , reader  who  haa  a 

lograph  with  the  means  postulated  for  regiilat- 
he  apMd,  bindly  try  the  experiment  of  souud- 

into   it,   say,   for  a  minute   coDtinuouBly,  a. 

'     '     '  '       that  of  a  haimoniam  reed, 


I,  as  there  would  be  n 
^sltion  of  producing  it  faster  or  slower :  the 
qneatton  is,  Will  the  note  be  the  same  as  that  im- 
preoed,  and  if  not,  what  will  be  the  relatian  of  the 
■aoond  note  to  (he  first  V  In  the  letter  referred  to, 
the  word  "  octaves  "  is  italicised,  but  it  is  obTioualy 
no  matter  whether  the  lowering  be  measured  by 
octaves  or  tones,  or  even  fractions  of  tones. 

Sidney  Bolton  Elncald. 


descnbed  on  page  HI  seem  to  mdicata  a  di 
departul*  from  the  old  linoa  in  forming  such 
binatiooi.  If  I  judge  correctly  from  the  data  there 
given,  the  principal  action  is  due  lo  a  single  mouis- 
cua  lens,  and  the  errors  of  this  tens  are  corrected  by 
a  Mpanle  combination  designed  for  this  purpose 
and  for  no  other.  This  principle  will,  I  beheve, 
have  in  the  future  a  very  exteoded  application  in 
optioal  eomhinations,   especially   in  teleacopes.      I 

^" -B  that  the  dialjtic  principle  can  be 

J   theory  notwithstanding  being  in 
I  the  correct  thing  in  photo,  and 
;  why  should  it  cot  be  so  for  astio- 
objactives?  Ocderio  TftaL 

ETHBB. 

[31968.]— Timsi!  are  certain  matters  dealt  with 
in  my  last  communication  on  the  above  subject 
which  perhaps  require  some  amplification.  I  have 
lonarked  that,  on  the  assumption  that  the  energy 
of  a  battery  is  conveyed  across  the  dielectric  we  may 
find,  li  priori,  what  ought  to  be  the  intensity  of  the 
magnetic  field  in  the  neighbourhood  of  a  rectilineal 
cniient.  How  this  con  be  dene  I  now  proceed  to 
show.  The  enei^  is  conveyed  to  the  wire  bv  a 
aiiilas  of  ring-shaped  converging  waves ;  the  field  in 
the  neighbourhood  of  the  current  being  something 
in  tbe  Mm*  state  as  a  iheetat  water  aiter  throwing 
in  a  stone,  onlr  that  the  wavM  hare  amltarl  on  the 
vrintfiiitiwiil  ff  fi^rr/tfrjf  Let  us  dimct  our  attention 
to  one  soch  annulu  wave  as  it  oonvergea  on  the 
lrire.  Then,  if  the  wii«  is  luffloientty  long  com- 
pared wiUi  the  diameter  of  the  wave,  and  tar 
enough  from  any  other  part  of  the  current,  the 
oentrg  of  the  ounulor  wave  will  coincide  with  the 

its  energy  lemiiinscoustont,  and  so  doesita  velocity. 
Hence,  tne  amplitude  must  increase,  and  the  mom 
square  of  the  velocity  of  vibration  (nhich,  of  course, 
is  act  the  same  thing  as  the  velocity  of  ware- 
motion  referred  to  above)  will  be  inversely  as  (he 
radius  of  the  wave.  But  the  B{atical  ^ect  of 
a  fiuid  in  motion  is  proportional  to  the  square  of  the 
velocity.  The  pressure  of  a  goa,  for  mstonce,  ia 
proportional  to  the  mean  square  of  the  velocity  of 
its  molecules.  Hence  the  statistical  effei^  of  the 
Tersely  as  its  radius.     This  atatiaticul 


of  the  distance 


_._, le  location  of  the  energy  in  a 

charged  conductor,  one  idea  ia  that  it  may  be  coii- 
talnM  by  the  film  of  air  in  oontact  with  tlie  surface 


of  the  conductor.  If  (his  be  the  case,  removing  the 
film  should  remove  the  ctiarge.      The  experiment 

sulated  conductor  to  an  electroscope,  and  direot  a 
stream  of  aic  against  it.  A  better  experiment  is  to 
nse  a  hollow  oonductor,  provided  with  an  orifice, 
and  to  Uow  air  into  it  through  an  Intulatsd  tube, 
thereby  causing  a  jet  of  air  to  issoe  from  the  orifice. 
Such  a  jet  should  have  a  powerfol  effect  in  drawing 
away  the  adhering  Him  of  air.  I  tiled  these  ei- 
perimenta  some  time  ago,  witi  purely  negative 
results.  A  stronger  reason,  to  my  mind,  against 
the  BUperfidal  distribution  of  tie  enngy  is  that  the 
electric  face  is  uniformly  distributed  Mtween  the 
oppoaing  faces  of  a  plate  oondenaer. 

with  reapect  to  the  connecticn  that  eiiata  between 
opacity  aod  conductivity,  I  offer  a  few  worda  of 
further  explanation.  The  ether  between  the  sidea 
of  a  charged  condenser  is  in  a  state  of  strain. 
Discharge  is  the  release  of  the  ether  from  the 
strained  condition.  Charge  aod  discharge  can, 
therefore,  only  take  place  when  the  ether  in  the 
insulator  ii  elaatic.  Hence,  in  all  good  izisulators 
the  ether  must  be  in  an  elastic  state.  But  it  ia  the 
elostiaity  of  the  ether  that  enables  it  to  transmit 
the  vibrations  of  light ;  consequently  an  insulator 
should  be  tianaporent.  The  reason  that  thii  ia  not 
olwayx  the  cose  is  because  elooticity  iu  the  ether, 
although  a  nccriiari/,  ia  not  the  tuJicUiil  condition 
for  transparency. 

The  followinp  appear  to  me  the  two  atrongeat 
objections  agamat  the  ether  theory.  The  first 
objection  ia  baaed  upon  the  relatian  that  must 
subsist  between  the  ether  which  ia  at  rest  in  space 
and  the  earth  which  is  in  motion  througb  it. 
According  to  the  hypothesis  of  Young,  the  ether 
passes  through  the  aohd  maaa  of  the  earth  "  as  freely 
as  the  wind  pisses  through  a  grove  of  trees  "  ;  in 
fact,  much  more  freely,  since  the  motion  of  the 
earth  b  not  reaiated.  This  ia  a  sufTiolently  improb- 
able suppotdtion  in  itself ;  but  it  becomes  mcradible 
if  we  are  to  suppose  that  the  phenomena  of  elec- 
tricity are  due  to  strains  and  waves  set  up  iu  this 
same  medium.  One  hypothesis  is  (hat  one  portion 
of  ether  is  at  reat  absolutely,  and  the  other  part  is 
bouud  up  with,  and  accompanies  matter,  in  its 
journey  through  space.  I  do  not  see  that  this  sup- 
position mends  matters  much  ;  for  how  are  we  to 
aupiKise  that   the  apace  ia  bridged  over  from  one 

Cicle  of  ether  to  the  next,  the  inteneoing  space 
g  occupied  by  ether  in  motion?  Besides, 
this  separating  the  ether  into  two  parts  amounta 
practically  to  having  two  media— one  to  transmit 
light,  and  the  other  to  serve  as  the  agoit  tor  elec- 
trical phenomena — a  complication  miich  greatly 
detracts  from  the  intrinsic  probahihty  of  the  theory. 
The  other  objection  is  a  metaphysical  one.  When 


allowed  to  remain :  therefore  I  snppoM  that  Ik 
phenomenon  has  been  noticed  before.  But  h<i 
any  reason  been  asngned?  Can  it  be  that  Ik 
cross- sectional  expansion  counte^balaiic.:^  iliVf-J-d 
of  the  linear  contraction  Coldemoiu. 


EEFLIES  TO  Q1IEBIE8. 


a 


■ri/  tlt*ti 


ituis,  w  mmI  intiantt,  tii  ttdi 


b    vei;    cauaplcDOiU,  ■ 


"  matter  exists,"  we  m 


nthatw 
When  K 


we  say  tt 
perceive: 

thing  is  said  to  have  existed 
that   a   percipient  mind,  if 

would  have  been  the  subjeci  ui  ^urmiu  wmsauuua. 
Things,  in  fact,  only  exist  for  us  as  chjecta  of  per- 
ception by  the  sensea.  But  ether,  from  its  nature, 
cannot  be  so  perceived.  How,  then,  can  we  predi- 
cate existence  of  what  ia  not  on  object  of  sense- 
perception  ?  Or  we  may  put  the  matter  in  thia 
way.  Exiatenca  implies  cognition,  and  cognitic 
,_._., !■__. '^--^t  eth ■-*-    -' 


implies  a  subject;  granting  uat  ether  ei 


2  present. 


the  form  or  manner  ot  existeL 

a  matter  with  which  ths  eiporimeatol  philosopher 

names  that  each  connote  a  bundle  ot   coexisting 


is  required.  If  ether  fulfils  (his  condition  it  exists 
for  iil  practical  purposes  as  much  as  matter.  All 
thia  ia  perfectly  true ;  but  it  is  rather  shelving  the 

_^   .)  the  above 

quotation  from  Panicc's  '  ■  Mela- 
phvsic,"  which,  though  used  in  referoucs  to  the 
subject  of  his  work,  is  just  as  pertinent  to  eiperi> 
mental  science,  ' '  The  two  thinga  required  in  a 
system  ot  philosophy  are  that  it  should  be  reasoned 
and  that  it  should  be  true;  but  it  is  much  more 
important  that  it  should  be  reasoned  than  that  it 
should  be  true.''  In  judging  a  theory  the  flnt  teat 
is  not  its  truth,  but  its  rauocmative  character. 

a.  J.  B. 

OONTBAOTION    BT    DAMP. 

JJtOG',] — A  rOUFLE  of  weeks  ago  a  correspondent 
ed  the  reason  of  damp  causing  linear  contraction 
in  oord,  catgut,  lx<i,,  of  which  "  !jm.''  gave  the 
generally -accepted  explanation.  Ttiis  reminds  me 
of  an  experiment  which  I  made  some  time  ago.  I 
took  an  £  violin  atriog,  tuned  it  to  pitch,  and  then 
damped  it.  The  result  was  that  the  note  felt  about 
holt  a  tone.  Kow  this  seenia  u  paradox.  The 
string  must  have  beeu  farther  atrelched  by  controo- 
tion,  and  yet  the  note  waa  lower  than  when  the 
string  was  dry.  I  wrote  at  the  tiino  in  reply  to  a 
qufrist  who  wanted  to  know  if  damp  caused  atringa 
to  break,  that  "dampihould  not  cause  the  string  to 
break,  since  it  lessens  the  tension."  I  half  ex- 
pectod  that  thia  would  be  conbadicted,  but  it  was 


[72GS5.]-Tow.-To    "Ntnt.    D( 

fatiier's   garden   at  Glen    Magna,  1 , 

them  is  an  avenue  of  twenty-three  fine  old  ja«- 
trees,  the  largest  of  which  I  find  messon  Tft.  ik. 
in  circumference.  About  eighteen  years  anlBaj 
in  my  workshop  here,  a  uumbor  of  usefuaitida, 
psper-knivee,  turned  ring  and  wat^-itaiid^  ai 
boxes.  <kc.  The  wood  ia  very  haxd,  durahU,tBtai 
a  splendid  polish,  and  turiu  well  in  the  laoa.  B 
">iun.  Dor."  will  tarward  hia  oddnM  ta  oa  I 
shall  be  very  happy  to  send  him  &  spemmeo  of  tia 
yew  wood  m  onler  that  he  can  try  it  and  farm  U 
own  opinion  thereon. 

CLOisn  E.  Stbefiwi,  CX 

Grlen  llagna,  Jan.  '6, 

[72683.]— Tow. —  Either  Iha  vmten  is  A 
■'E.M."  relative  to  yew  have  beea  mistllniii  b  ft 
wood  they  have  taken  for  jew,  or  it  has  benn^ 
old  and  decayed  before  it  was  cnl  down.  I  bnea 
my  possession  a  snuff-box  whidi  I  tnniad  ha 
log  of  yew  grown  at  Caatle  Edeti .  about  U  ai 
south  of  Sunderland,  over  60  venra  agOinl 
sound  now  as  it  was  when  I  turned  it,  and  I  hdi 
in  another  60  years  it  will  be  sqiialty  soaad.  1 
yew  at  Fountains  Abbey,  said,to  l»•oreratilODM_ 

Slra  old,  was  in  existence  whan  I    was  lail  Oaa 
e  inside  was  hollow,  and  a  yciti^yea 
growing  up  inside  of  it.     I  thought  nt  ths 
this  was  probably  the  manner  it  •-  xisted  I 
the  young  tree  might  live  hundreds  of  vea 
Sunderland.  Vx.  Gsl 

[T2G3-1.]— Taw.— I  cimtider  "  HoltupfFel,"  «t>  I 
was  long  the  head  ot  the  toning  trade,  uiam-F 
disputable  authority.  In  his  chapter  on  "  Wooih'  | 
he  give*  it  a  high-class  eharader  for  Is  ' 
and  cabinet  uses.  The  tree  is  unmist-' 
semi-transparent  crimson  fruit,  each  e 

dark    seed,    rendering    it '■ 

attracting  large  fiocke 
"  Evelyn'a  Sylvia,"  a  Urge  Dook  on  animwm 
(and  which  I  unluckily  gave  away  ^tome  jsan]^ 
there  is  sure  to  be  an  account  of  its  tioitaiiM 
I  know  that  the  yew  wood  I  cut  fur  mjMlf  all 
Himalayaha  was  sound,  very  harl,  ondflnspa 
steel.  Theonlyroodem  "Bowyer  ■■  Icoatmiau* 
was  Buchanan,  ot  Oxford-street,  ^boold  tbtta 
atill  exiat,  they  might  give  much  valusUi 
tion.    At  the"  archery  raeetiiigs,'  oncei 

Ihaveseen  yew  bows  in  the  hsiids  ofi 

petitors,  and  lanoewood  pntsably  ■■■■  ■* 
ladiM— there  being  a  vast  diffeicacsoC  "!■"■ 
the  two  woods.  "  Cloth- yard  shaila"  —*■ 
regulation  army  arrows  in  the  oldcu  tiaiB,SBU~ 
ore  wonderful  accounts  extant  of  the  B^ 
toroe  which  sent  them  through  eh-e/At  V  ■■ 
long  shots.  Here  ii  a  brief  deseriptiaa  j*' 
largeat  known  yew  —  it  is,  or  was  pipif 
HedBor,  in  Bucks :  diam.  abon  27ft.,  ^f*^ 
3,210  yeara^-tmly  a  patriarch. 

J72GS6.]— Tew.— "Nun.  Dor."  _„  - 
irmation,  and  I  may  say  in  retpouas  thttlj 
sider  yew  the  most  valuaue  of  llcii^liih  <on 
far  to  the  turner  ;  but  it,  like  all  uthar^ 
felled  when  at  its  best,  carefully  cul  into  . 
seasoned,  and  prepared  tor  nse.    FariBtfl 
so  barboroot  as  to  out  down  ■  gnnd  old  M^ 
long-lived  as  yewi  an,  time^  or  it  maybsf 
destroys  them,  and  Him  it  u  no  woikder 
can't  get  veneers  or  anvthing  elia  good  o"*J| 
There  ia  a  great  quantity  of  jtaj  fins  ys>  ■ 
"  Duksriea^'  in  Notts,  and  for  the  last  tf  J> 
have  turned  it  into  almort  avsiy  nrt  of 
I  now  send  you,  Mr.  Editor,  a  sair  cf 
bottle  stands  wbioh  will  not  only  proi* 
hope,  but  will  enable  von  to  append  sal 
comment  as  to  ths  quality  of  the  woo' 
cut  from  a  plwik  2tt.  wide,  and  was  —  -- 
bell.    That  i*  not  a  very  Uipe  sila.  for  illl 
berrightly  I  measured  ""- '" 
year  that  would  yield  a  uuiu.  u' 
width.    The  assertion  of  "C.  JU 
ore  never  made  of  yew  at  present 
'  -  '  ' '  -'  — itbthom  for  1 — 


D  the  Ne»  A 


as  did  everyone  who  could   afford  ". '  I'^y'^Tj  '~-i^ 

The  Spaniii  and  Italian  wood  ia  "lie  ^"''jZ  «  - 

thebnt.  the  "Self  "   hows  the  must  oaUli**a  !~ 

,,hoot«lhBg  t,-, 

dojM  l«t"3  lev 

[liiiyowl*****  fc-t 


the"SeH" 

yew- backed-yew  the  easiest 

not    the    amoUest   reason    I 

onceitors  largely  used  the  EogliiJi  )'''"?jr^^'  ^ 

well  as,  more  sparingly,  other  inodM.   I  ■"  ^    f1t_ 


«  for  bo«il« 


;  KIUH&VIO  &ND  WOBU)  OT  SOIKNOB:   Ho.  1S46. 


reoa  than  tint  dot  cUarn**  >hou!cl 
■e-Bteuu  of  the  Turk,  li  WUliam 
iveil  be  nauld  proli&bl;  have  used 
a-bow  at  his  natiTe  loud.  Mc. 
riccadilly,  would  probably  auppiy 
B.  bow  of  Tngli'ali  yew,  oaH  he,  I 
it,  tnowi  where,  ia  Engluid,  to  wid 

HuaoDed  few  ia  M.   pa  foot,  lin. 

C.  C.  Sllibon. 
of  tho  wood  certaiuly  leaTBS  nothing 

?iilvennaoher    OliBiln    Buida  — 

2S  sbonld  read  No.  20  xino  wire; 

read    TOltametro ;    lor  sparka  rood 

A.  C1PI.ATZI. 
olaa  oa  Cello.— A.n  expert  migbt 
Line  of  the  noise  complaiued  of  by 
inatruineDt ;  bat  oa  a  guesa,  it  may 
a  a  crack  somsn-bere  pTactio&U  j  in  - 
t  would  require  some  e:cp«iinBnta  lo 
L9  it  Bouoda  worse  in  the  givea  poai- 
d  be  the  place  lo  look  first  of  aU.     I 

is  oothiug  loose  in  or  on  the  oello, 
rings  are  up  to  pitch.  Yioi^a. 

ood :  to  Slice. — Does  this  querist 
<mej  or  what?    If  he  wants  slices  ot 

microscopical  purpaaea,  be  will  find 
s  for  cuttiug  them  iu  bock  volumer 
k  all  the  beat  section- cnltera  hay 
L  M.  T. 


ji  fuel  i 
Lt  IJd.  I 


acea  -  but  the  dead 
\  gallon  have  been 
L.  H.  W. 
>at    Sn^ine.  —  Several   replies   to 
OB  have  appeared,  but  haw  can  am' 
peed  the  qaariat '' ahouldget  "  i*    It 
Biperimental  affair ;  hat  the  boiler 
bly  be  of  tha  locomotive  type  iu  au< ' 
nerist  does  not  state  depth  of  boat. 
Cms  WICK. 
ames     on    PaDoils.— Impresi  t 

,  off  the  Buifaue,  and  dustlu  bronze 
II  dry  or  fiied,  wipe  off  with  cotloi 

R. 
LELd-paparing-.^A  good  and  aimpli 
machine  was  illuatrated  in  th> 
OT.  30,  IBSS,  and  there  are  several 
k  TOlumea.  Some  ot  tham  are 
od  with  glaa-paper  which  Terolve 
:  others  are  discs  whioh  ore  worked 
■  ,n  heiug  imparted  by  a  vortical 
if  runmng  depends  to  a  cartai" 
iter  of  the  wood. 

W.  W.  M. 


old  Line.— Tbe  gold  lines  ci 
Id  ink  ;  but  the  best  way  is  eith 
ranted  in  gold  size  orpiinter'a  va 
e  powder,  wiping  off  the  super 
otion  woo],  or  with  a  hare's  tjot, 
e  reply  73001. 
>llt    Organ   Pipea.  —  Solder    the 
cleaning     aurfacea,    with    tinmai 
iloride  ot  ziuc  as  flux.  O.  B. 

reenhonaa   Conatfuctlon. — I   1 


jid  shall  certainly  obtai 

I  am  still  of  oiiiuioD,  however,  that 
arpflulering  pdrticulais  mentioned  by 

lenhouse  v 
lold,  o(  0 


^rength  to  si 


S roper  proportiouatfl  etrenet  .  . 
f  some  kind  reader  could  thorafc 
iculan  asked,  with  a  lew  sketches 
ata,  irc.aadadd  , 
e  for  roofiug,  S:e.,  be  wotild  greatly 
dzB  o(  house  I  ahould  wish  61  con- 
eabout  laft.  b;  l'2tt.,  or  erenalittle 
GLAssnouaa. 


i-aized  steamer— be  should  consult 
Mr.  R.  E.  FroQda  in  the  T><!iis.  ot 
of  Xaral  Architects  of  recent  years. 
' '  oonJBoture 


ir  40tt.  a 


ivolutiona  will   dnve  it  at  two  knots. 

revs.,  with  501b.  of  steam,  drii 
iteainer  at  14  knots,  all  that  we  c 
this  jB  that  the  full-sized  en^ue  _ 
imea  more  cfliciGat  tlmu  "Paddle 
iel.  At  this  rate, 
■a  inch  in  the  model  would' only  drive 
I,  because  the  corresponding  pressure 
the  fuU-sijed  steame  ■  ■  • 

in  causequence  of  ' 
ig  fifty-fold.    In  the  oompariaiM  of 


itude  ot  the  model  a 
steamer,  thare  is  nut  only  the  jjeometricsl 
tude  to  be  tauiutaiued,  but  also  the  atmilil 
speeds — as  square  root  of  the  leo^lha. 


adayi 


lengths,  and  revolutions  inversely  as 
me  inuare  root  of  the  lengths.  And  if  "Psddle 
Wheel''  varies  any  ot  these  ratios,  the  mechsuical 
similitude  no  longer  exists :  but  koepiug  closely  to 
tbeae  relations,  then  frondo's  eiperimenls  tell  us 
that  the  reBiBtacees  at  the  steamer  and  itamo<leIare 
Bi  their  diaplacemenls.  As  to  the  20-koot  steamer, 
Fronde's  law  then  tells  us  tliat,  it  liroilar  to  the 
14-knot  ^stfomer  and  only  larger  in  geometrical 
Bcale.  it  must  he  taTgec  in  the  ratio  ot  the  square  of 
the  ratio  of  20  to  H,  01  say  twine  as  long,  that  is, 
SDOft.  iu  length,  and  of  eight-fold  tonnage.  The 
revolutions  would  now  oe  44  x  M  -i-  20,  or  31  per 
miaute.  while  the  ateam-preagute  would  require  to 
be  100  on  the  square  inoh.  A  smaller  vessel  would, 
ot  course,  be  designed  to  make  20  knots,  but  thea 
tha  engine- power  would  require  ta  bd  increased  out 
of  proportiou.  What  is  now  the  tonnage,  horse- 
power, &o,,  of  a  steamer  to  cross  the  Atlautic  in 

five   days,  it   made    "exaotly   to  ecale 

rmlsnit  or  C.lo  0/  l'^i>.  which  crois  in 
taking  them  as  of  10,000  tons  displacei 
20,005H.P.  ?  A.  a.  GekbmBiLl. 

[T311S.1— BlackeninK  Zinc  Surfaoe.— Why 
not  try  a  weak  solution  of  nitrate  ot  silver  ?  It 
will  not  blacken  the  silver.  Ihca. 

[T31G2.]— Iiamp    for  Telescope.— A  lamp 
have  tha  faults  enumerated  must  be  badly  c& 
structed — ^have  too  ahort  a  body,  too  large  a  wiu 
holder,  or  he  insuSiciantly  ventilated.     If  itsparta 
were  properly  proportioned,  there  should  he  neither 
boiling  over  nor  smoke.     How   you  attach  yai 
lamp  to  the  tolesuope  that  it  alu^  always  remain 
vertical  tu  whatever  position  the  telescope  may  1 
placed,  ia  not  quite  clear.     In  transit  with  hollo 
axis  and  aide  illumination,  this  ia  an  easy  matte: 
but  in  the  ordiuary  retlectoc  or  refractor,  son 
skill  is  required  to  properly  attach  on  ordinary  oi 
lamp.     Now  that  we  are  becoming  so  used  to  tl 
electric  light,  the  simplest  lamp  ta  use  is  a  tiny 
iooandescent  lamp  placed  in  a  hollow  brass  ball, 
from  which  a  segment  has  been  cut  away  to  fen 
an  easy  bearing  against  the  telescope  tube  just  oul 
side  tlje  wire  net.     Fed  by  three  Leclanch^j  N'o. 
cells,  and  tha  tine  provided  with  a  awitch  to  put 
out  the  light  when  not  wanted,  a,  year's  lighting 
ought  not  to   cost  more  than    10s,,   and  give  no 
trouble.  A.  Catlatzi. 

[73186.  ]-Benzol6  and  B anaoUne .— Benzol, 
ot  benzola,  Is  tha  pottion  ot  liquid  boiling  about  S0°  C. 
obtained  by  distilling  gas-tor.  Beozotiue  is  the  more 
volatile  liquid  oWaiued  by  distilling  petroleum  ot 
rook  oil,  such  as  is  obtained  from  America  at  tha 
Baku  region,  or  tram  Persia.  The  latter  ig 
turn  ot  those  bodies  known  as  paiatHna, 
totmet  the  atortjng-paint  ot  the  aromatic 
tram  which  the  aotline  dyes  are  prepared, 
would  find  that  the  "Benzine  Collas"  wo 
dissolve  the  indiarubbei ;  but  it  ha  obtuaa 
tha  hiuher  members  of  the  same  series  be  will  effect 
what  ue  Hiahes— syliue,  if  he  wishes  a  Eompata- 
tively  odouilaas  fluid ;  but  if  tha  odour  be  of  nc 
moment,  then  coal  naphtha  will  do.  Uiad  "  coal,'' 
not  "wood,"  naphtha,  because  tha  Uttet  is  1 
parallel  sariea  to  the  paraffins.  Benzol,  benzole,  0: 
benzine  mean  the  some  ttuBg,  and  it  is  used  fo: 
cleaning  glovee.  Benzoline  would  also  do;  bat  il 
is  so  very  volatile,  that  the  saving  would  la  little. 
Being  so  volatile,  it  is  mncb  more  dangerous  than 
beuiiil,  and  it  leaves  behind  it  an  odour  often  r- 
pleasant.  If  "Nomad"  uses  much,  he  should  go 
to  a  distiller  and  get  it  Qrst-liond.  There  is  ue 
queatioQ  ot  oarriaga,  benzol  being  doasad  among 
the  dangerous  goods.  iKCi. 

[73202,]— Ooonlt  Poroea.— To  W.  J.  OreY.- 
am  afraid  I  cannot  help  you  to  get  what  you  wish. 
I  pteaume  that  it  everyone  and  anyone  were  able  to 

Iiroduce  pbctiomena  oE  this  kind  a1 
aboratonei,  it  would  no  longer  remaitj 
force.  I  con  only  refer  you  to  work 
ject  and  well-atteated  cases. 


Could  not  I  send  the  curtent  throngh  the  raili 
instead  of  having  the  batteries  on  the  engine  V 

W.  HowB. 


IS  probi 

10  considers  that  although  ]i,  1/,  and  r  are 

lion,  yet  there  is   nothing  to  show 


1  works  on  the  sub- 
I  understand,  how- 


[ 73240. ]^WhIte  I.etterB  on  QImb.— I  snppos 
you  ate  a  new  subicriber,  or  you  would  have  seei 
aoompkta  answer  to  your  query  (1283)  Vol.  L., 

E.  17S,  by  myself.  Tou  will  do  nothing  satisfactory 
J  the  fumes  ot  acid,  and  as  to  trying  to  make  your 
own,  it  is  absurd  :  it  (white  acid}  con  be  obtained 


I'iiSI.]  —  Bteetrlc  Ballwar.  —  Ta  Mb. 
BoTTOXE  OB  Mb.  AaKstr. — ThaaiKes  given  of  the 
motor  you  describe  are  much  too  largo  far 
purpose.  I  want  one  that  is  about  3lq.  Ion 
lin.  in  width.  If  mode  to  your  siias,  viz.,  7i 
3iu.,  the  train  (composed,  say,  of  three  corn 
eagme.  and  tender)  woidd  total  in  length  1 
3[t.  Oin.  at  least,  and  this  would  not  have  much  of 
a  run  on  12tt.  of  laQ  (the  leagth  ot  tha  nawsy). 


m^'ri 

that   the   otJy   oommoo   ditlcrt ,. 

have  tborefore  sent  a  solnlioa   in   which  we  an> 

lupposad  to  be  given  the  sum  expended,   so  as  to 

limit  the  answers  to  a  reaaouable  number. 

Bath.  M.I.C.B. 

[73201.]— Problem.— This  is  a  problem  iu  iuda> 

rminata  (not  "  intermediate  ")  equations  ;  but  the 

omonnt  spent  by  each  should  be  given,  or  else  we 

get  no  ond  of  answers  to  the  qucstiau.    Let  i  and  y 

topresent  tha    two    rates  at  which    the  eggs  are 

bought,  let  1  a  numbet  ot  agga  bought  by  A  at  tha 

rate  of  x  pence  per  egg,  lot  111  >=  the  same  for  B, 

and  ;  the  same  for  C  ;  than  we  get  the  equations — 

^'  +  U  -  ''•)  ff  -  "' 

,  J,  +  (50  -  i)  y  -  r. 
It  will  be  fonnd  from  these  that  tp  =  'T  ",  or  the 
average  between  v  and  :,  and  as  30  is  also  the 
average  between  10  and  50,  we  see  that  B'spur- 
cbases  ate  the  averages  between  those  of  b  and  s ; 
hence  the  second  aquation  does  not  help  as  in  the 
solution,  and  we  have  only  tha  first  and  third  to 
deal  with.     The  fitst  and  third  aquations  may  be 


puti 


10  V 


An 


i  would  be 


quantitiea,  and 
Even  then  we 

equations,  so  the  values  could  not  bo  fnund  by 
ordinary  algebra.  Suppose,  then,  that  each  spanda 
Sa.  8d.,   or  80  penoe,  we  have  <■  -  '"  ''  ~  ^°  ; 


DfiOBsible 

prioe  paid  by  each)  ii 

have  four  unknown  q 


I  penoe,  v 
!.    All, 


I  have  to  guide  i 


I  is  that  bU 


symbols  must  represent  whole  numbers  (as  w* 
couhl  not  buy  halt  or  a  quarter  ot  an  egg),  and 
that  they  must  represent  positive  numbois,  also 
.,    ..  ..._.   .._..   .._    gfoatflr  "-   -    '"    --' * 


1  10,  and  1  not 


&c.,  and  then  put  for  x  sach  a  number  u 
will  make  the  eiptesaion  a  whole  uumber, 
which  must  be  positive,  and  not  greater  than  the 
numbers  given  above.  Put  y  =  1,  and  we  gat 
r  «.   ~  '.*!     ;  n   JL^,    Now  the  only  value  of  S 

which  will  make  i'  and  ;:  whole  nnmhffls,  and 
positive,  and  less  tiiau  10  and  50  raspactivelT,  ia 
X  «  II  :  this  gives  v  —  7  and  1  =  3,  and  theaa 
values,  snbstitatBd  in  the  equations,  will  be  found 
to  be  cotreot ;  a;  being  the  average  ot  v  and  i,  wiU 
befl.  If  we  mbatitula  2,  3,  4,  io.,  for  y,  wegot 
negative  quantities  :  but  another  teaiilt  is  obtained 
it  we  make  </  =  1 1 ,  whan  it  will  be  faoud  that 
X  -  1,  r  =  3,  s  "  47,  and  If  -^  25.  These  are  the 
only  two  teaults. 
Bath.  M.I.G.B. 


and  of  the  primary  wire,  and  abo  to  one  shoefcinff 
terminal  C.  Tha  other  end  ot  the  primary  colli  & 
connected  to  the  contact- spring  pillar  B<,  and  also 
to  the  other  shockiag  terminal  C'.  The  other  pels 
ot  the  battery  ia  attiuhed  to  the  terminal  A',  wmch 
is  connected  to  the  screw  pillar  B.  It  your  ooil  il 
furnished  wiUi  a  secondary  coil,  the  two  ends  of  th« 
secondary  are  connected  respectively  to  D  and  D'. 
S.  BOTTOKB. 


_  deflecting  the  b . .  .  .  __. . 
distance  the  2001b.  weight  must  tall  in  order  to 
produce  the  some  amount  of  work.  Suppose  the 
.5  tons  to  be  apphod  gradnally  to  tha  beam,  a  pound 
or  ao  at  the  time,  the  dofie^tion  wnuM  increase  at 
the  same  rate  as  the  weight  applied,  and  the  w^ght 
applied  would  vory  from  nothing  to  6  tons;  «1B 
avtnge  weight  would   therefore  be  2^  tons,  oi 
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6,60011).  Thisalaoreprownts  the  aTocagereiistanoo 
of  IhB  boam,  from  nothiDR  to  iiii,,  uc  J.ft. ;  thso 
5,600  x  (  -  y33'3  rsprBMUtB  tha  nnmbar  of  foot- 
niunds  of  work  expended  in  beodiiiB  the  beam  tvo 
itichBa.  AgKin,  if  a.  viright  W  paunds  tiilli  thmUEli 
k  dietHnca  A  feet,  the  "  energr  "  developed  at  the 
end  of  the  faU  wiU  be  WA  foot-pound. ; 
by  "energy"  ii  to  be  understood  its  capacity 
for  doing  iroik,  and  it  wilt  be  the  same  aa  the 
work  expended  in  raisiiiB  W  poandi  to  a  height 
h  feet.  In  this  ease  W  is  2l)01b.,  so  we  haTs 
the  eqoatioD  200  h  -  933-3,  or  A  -  4'66tt.  Thus  a 
weight  of  2001b,  drapped  on  the  beam  from  a  height 
of  about 4ft.  Sin.  wilf  have  the  same  effect  in  bendmg 
the  beam  as  a  weight  of  5  tons  leating  on  the  beam. 

Bath.  M.I.C.E. 

[7330S.]— Thlnnlnff  OU,— Mil  with  paraffin 
o3,  ench  aa  is  used  for  boming  in  lamps.  Ai  to 
proportioas,  try  a  little,  and  then  yoa  will  be  able 
M  ascertain  the  right  Suidi^.  bci. 


queiy,  the  word  "not 
Bsary  "  in  the  first  line. 


F.  C.  Alibop. 
[73319.]— Bunaen  Battery  ZInoa.— The  edges 
ol  Uie  lino  cylinders  should  be  kept  about  }in.  apart, 
to  ailow'free  drcalation  of  the  solution.  This  fact  is 
meationBd  in  Slingo  and  Brooker'a  "Electrical 
Engineering,"  on  page  S2.  Hr.Wn^ojt. 

[73332.]— Banjo.— In  answer  to  "Jo's"  query, 
the  tone  of  a  banjo  depends  on  the  resanaut 
qnalitjes  of  the  mateiials  used  in  the  hoop  and 
head  ;  on  the  ralatiTe  proportions  of  these  materials 
to  each  other,  and  the  leagth  of  string  ;  on  the 
maker's  skill,  and  also  on  the  skill  of  the  player. 
The  bast  woods  for  the  hoop  are  maple,  rosewood, 
and  Riga  oak,  the  first  baiig  noquestioDably  the 
best.  The  metal  boop  nsed  in  connection  wiui  the 
wooden  one  sharpens  the  sound  ;aad  increases  the 
oairying  power,  and  brightens  the  tone  of  the  in- 


would  be  animproTemant,  by  producing  a  mellower 
toiie  Ouia  the  other.  The  wtrad  and  metal  hoops 
should  be  joined  together  with  a  resonant  cement 
somewhat  similar  to  that  osed  by  violin  makers, 
though  I  have  used  shellao  with  good  resnltg.  The 
head  should  t>e  one  of  Joseph  Bogeis'  best.  These 
are  madaot  shsepakin,  and  are  vary  carefully: pre- 
PMod  and  selected.  One  of  medium  thickness 
■uinld  be  chosen.  As  to  the  nmaber  of  straining 
MxewB,  mj  own  idea  is  tbat  21  for  a  12in.  diam., 
and  30  for  a  13in.  diam.  hoop  are  sufficient.  "  Jo  " 
would  not  be  far  wrong  to  Cake  a  banjo  by  oi 
the  best  English  or  American  makers  and  co 


e; 


the  English  I3i[ 
.-  any  Amerioan  model.  This,  ol  oonise,  is  only 
my  own  opinion  as  an  amateur.  I  have  mads  a 
good  many  banjos  myself,  all  of  which  have  tnmed 
out  MliBtBatoiily,  but  I  have  found  a,  distinct  im- 
norementin  the  tone  of  each  neiv  one  over  the 
former,  as  I  gained  experience  in  manutaoturo.  It 
is  easy  enongh  to  get  a.  good  tone  in  tha  C  or  G 
Strings  of  a  tive-Btriag  banjo  ;  but  a  perfectly 
balanced  tone  over  all  five  stnngs  at  any  position  is 
a  isry  diiferent  matter,  and  one  which  very  few  of 
even  the  leading  makers  ever  succeed  in  doing. 


[733 
audfll 


— Eleotrto  Bell,  5iu.  aonff.— I  made 
one  that  size  abont  fifteen  months  sinoe, 
I  band  you  its  partienlars  of  sizes  ;— 
Lsngth  of  iron  cores,  2|iD.,  diameter  jin.  ;  box- 
WOM  bobbins  2in.  long,  beads  Ijin.  diameter, 
wound  full.  No. '^1)  silk-covered  wire;  bammer  rod 


tery,  lOtt.,  and  has  three  cells  No.  2  Leclanchi^ 
battery,  giving  the  greatest  satisfaction.  Can  be 
heard  to  ring  through  the  bouse,  11  rooms. 

SonxBaxT  Las. 
[73329.]— Toltmeter.— If  you  read  my  article 


be  measured,  in  order  to  get  fairly  aoc 
ingi.  Thie  proportion  is  about  SO  obn 
to  each  Tolt.  You  do  not  say  whether  your  s. 
Is  copper  or  Oennan  silver.  It  the  latter, 
do  very  well,  provided  the  volte  to  be  measi 
not  exceed  .5.  The  glass-capped  boxes  ari 
nsed  by  mineraloffists  and  others  for  prej 
specimens  of  small  minerals.  &c.,  and  may  be 
OMoined  of  S.  Henson,  in  the  Strand,  or  of  Iluesell, 
ox,  indeed,  of  almost  any  dealer  in  minoralogical  oi 
■mall  geological  specimens.  It  you  cannot  procure 
them,  1  will  obtain  some  for  you.       S.  BoiTOss. 

[73332.]  —  Wood.  —  "  Teitura"  aa  applied  to 
wood  means,  I  believe,  the  fibre  or  actual  mnks  of 
ttte  wood  In  growth.  Qrain  of  wood  means  the 
natural  perpendicular  growth,  the  way  it  will  split, 
ClOW-gnin  is  cutting  across  the  grain— that  is, 
entlina  down  a  tree  by  sawing  across  it.  The  two 
ends  show  the  cross-grain. 

Southampton.  GnnziNB. 


[;:i;i3-'..]— Crystalliied  Prult.— This  i)  a_  very 

oli'uin  very  sound,  ripe  fruit,  and  take  care  that 
nil  liumidity  is  previously  removed  by  keeping  it  ou 

tim>.i  not  allowing  it  to  wrinkle  or  shrivel.  The 
M-riip  is  made  by  boiling  the  best  sugar-candy  "to 
ti]0  crack,"  in  confectioner's  language — i.e.,  till  the 
3]- 1  up  forms  a  thread  on  touching  it  with  a  silver 
jil>i.'v.<n.  Ttiia  re<|uire9  a  charooal  fire,  and  some 
]>r:k<:tiCA,  to  avoid  burning  and  discoloralian.  I 
liii\e  known  a  house  lizard  to  be  found,  thoroughly 
pr<^^«rvsd  and  crystallised,  in  a  iai  of  fruits  which 
tio  hod  euteredin  pursuit  of  fiiesf  Bitt«r  fmi^  aiich 
iij  ^.iranges,  finger  citrons,  and  such  like,  require 
prc^rious  preparation  to  extract  their  pungent 
bittuT  oils.  BoQing  water  in  which  some  carbouate 
of  loda  is  dissolved  I  found  the  beat  treatment. 
Irametae  the  fruit  or  peels  in  this  tor  a  few  hours, 
tlieu  remove  them  ;  rinse  them  in  pure  hot  water, 
aiiJ  than  slowly  dry  them  on  an  inverted  aieva  in 
a  wlrmroom.  The  smallest  known  oranges,  about 
Did  size  of  a  lar^e  marble,  were  my  favourite 
proparation.  Makmg  an  incision,  T  removed  the 
Hi'urior,  then  soaked  them  in  the  soda  solution, 
drii=d  them,  and  stuffed  them  with  the  soft 
ijirt  of  orange  marmalade ;  lastly  I  put  tbem 
:ri  .1  stsnewars  jar  with  a  loras  mouth,  pouring 
t}i)>  hot  syrup  over  thpnt  till  the  vessel  was 
full,  and  tying  a  piecs  of  ganza  over  the  mouth. 
Aftdr  some  time  has  elapsed  the  fruit  is  carefully 
removed  and  placed  to  drain  on  a  metal  sieve  put 
over  a  deep  basin,  each  one  apart.  The  final  pro- 
cess of  crystal  tisatian  consists  lu  putting  the  fruit  ao 
prepared  (all  kinds  in  the  same  way)  in  long  tin 
travs,  placing  these  in  a  drying  oven,  and  occasion- 
ally eprinkliug  each  specunen  with  a  little  clear 
iibite  sugar  to  give  a  frosty  eiterior.  I  have  pre- 
parod  freably-dug  green  ginger  hi  the  same  way 
as  the  oranges.  The  drainaf;e  syrup  of  the  sieve 
pravess  will  serve  over  again  it  heated  on  a  charcoal 
llr<i.  Stone  fruit  can  be  caref  uUy  opened,  the  shell 
broken,  and  the  kernel  replaced  in  the  fruit.  I 
bnvs  used  thread  sewing  tor  delicate  fruits,  and 
withdrawn  it  when  they  were  finished.  Eo9. 

[73330.]— To  "J»ck  of  All  Tradea,"- The 
SLilijhuretted  hydrogen  gas  is  very  pernicious  stuff 
to  deal  with.  It  is  said  to  be  strongly  narcotic,  so 
tiifcn  it  oat  of  the  house,  where  you  have  a  good 
vHtidlalion  ;  and  if  in  a  shed,  take  it  iuto  a  flue.  A 
bttla  of  it  goes  a  great  way,  I  can  tell  you.  To 
id  to,  ■    ■•■ 


dissolve  your  copperas  in  half-gallon  of  b-rt  mln, 
ilake  your  lime,  and  mako  up  into  a  wash,  sad  ti; 
I  portion  of  this  with  four  clfty. 

Jack,  or  AiJ.  Tuns. 


r73339.]  — Hypnotlam.  — Any  bright  taha. 
luch  aa  a  drcular  looking-gUaa,  a  disc  of  pnliU 
iteel,  or  a  areolar  Japaneaa  mirror,  will  do  forlli 
purpose ;  and  from  Caglioatro  downwaiA  mk 
have  deceived  thanuelTsa  and  othsn  into  tb>  W 
at  extraordina^  effects  to  be  obtained  In  tU  ■ 
if  such.  But  I  can  aMore  yion  that,  aafaiuB) 
iiperience  extends  (and  it  haa  not  bMD  mJh, 
lothing  definite,  nothing  tAn^bli^^-DOthitg  ftti 
ouldbe  npsatod  by  MiothBr  l>v  foUowiag  lb 
directions  of   those  who  pioteaaaa  to  teuk-la 


[73310.]— Sewinr-Machin*  Motor.— As  ja 
uiclude  steam,  I  should  advise  yon  (o  tqi  ■ 
imall  hot-air  engine.  One  of  RoUBtoa^  ■ 
advartiBed  in  Uieae  pages,  would  give  evaiT  ■!■■» 
tion.  Tha  price  is  moderate,  and  aa  dBOSt  t^ 
rubbish  can  be  burned  np,  tha  oost  for  driskfl 
iwina-machins  for  a  day  of  ' —  ' 1— u— i 


experience  with  electric-motOn,  so  WHt  I 
^ve  any  opinion  on  the  workifig  of  aama:  bitrfl:' 
the  other  motors  mentjoned  a  Iiot-air  mpm^lia^ 
heated  by  a  coke  fire,  wonUl  bethe  most  eowiBU;  m 
'-' -lost  likdv  the  tronbla  of  attending  tctkikli 

1  be  objectionabta.    If  gas   is  used  sift^l^ 

then  a  small  compressian  gas-engine  wooIdUfct 
St.  The  cost  of  working  per  annum  depasikaf' 
)  number  of  hours  the  motor  is  workine,  ssJHf 
luld  vary  with  different  m  ' 


2or2i 


parts  of  flowera  of  sulphur  to  1  part! 
Dorings,  fine — the  finer  the  better  ; 


fffi 


Iheii  get  a  crucible  m  a  furnace  red  hot,  and 
it  iiF>.  except  a  hole,  that  you  may  put  a  tube  into 
it.  Having  well  mixed  it.  eject  it  down  the  tube 
auil  into  the  crucible.  In  a  little  time  you  may 
pour  it  out  into  a  mould.  This  is  the  stuff  -- 
want— sulphide  of  iron.  I  havi 
^pence's  metal  for  making  jninU  m  uio  siuiia 
material ;  perhaps  more  sulpbnr  is  used.  Whether 
tliul  will  answer  your  purpose  without  making  it, 
ur  whether  you  can  purchase  sulphide  for  the 
purpose  of  gas-making,  I  don't  Imow.  If  you 
n.iiit  much  of  it  you.  will  have  to  make  an 
appliance.  Set  a  lai^  champagne  bottle  and  drill 
snuie  boles  in  the  bottom  rim.  Break  your  sulphide 
iiy  4nd  put  into  the  bottle.  Now  put  a  cork  m  the 
IhiLtle  wlRi  two  pieces  of  glass  tube  in,  and  wax  the 
C-irk  well ;  put  an  indiarubber  tube  upon  one  tube 
aiirl  convey  it  to  your  chamber  where  you  want  it, 
anil  a  cork  to  the  other  tabe.  '  Now  stand  your 
bottle  in  a  jar  with  some  water,  about  what  vou 
tbiuk  will  oover  your  mattrial  in  the  bottle.  I'M! 
in  all  ready  for  starting  now.  It  you  have  a  quan- 
tity to  operate  upon  make  a  wooden  trunk  or  fine 
aii'iigbt,  with  ledges  in  it  to  rest  frames  upon, 
ivn-^ed  with  muslin  to  carry  material,  a  cap  to  fit 
tKht  upon  your  fiue,  and  a  vent  into  a  flue  with  e 
eliile,  that  yon  may  regulate  it.  Now,  having  all 
rettiiy,  take  the  cork  out  of  elass  tube,  and  pour  a 
few  drops  of  sulphuric  add  in,  and  you  will  get 
rour  gas.  Don't  overdo  it  with  acid.  When  not 
in  use  wash  out,  and  put  clean  water  in  ready  for 
use  again.  Put  your  lead  upon  your  frames 
a^  fine  as  you  can,  and  with  a  dredger  like 
It  pepper-box,  and  not  too  thick,  and  don't 
fori^  that  it  is  infiammable  and  poisonous,  so  con. 
Eiii)]  it  as  much  as  you  can,  and  breathe  as  little  of  I 
;u  you  can  ;  and  when  you  turn  the  liquor  out  of 
yoiir  bath  and  wash  your  jar  out,  hare  some 
chliiride  of  lime,  say,  a  pound  ;  pour  some  boiling 
wtiter  upon  it,  say,  half  gallon  ;  put  up  in  a  stc-- 
bijt'Js,  and  label ;  put  some  of  that  in  your  liqt 
when  turned  out,  and  the  water  that  you  have 
wiihed  out  with,  before  you  put  it  down  th 
drriinsand  sprinkle  your  place  with  it;  hut  don' 
put  it  in  your  jar  or  generator,  but  charge  that  wit 
deiui  water  for  the  next  operation. 

JaCE  09  All  Tmnm. 

[73333^- HardenInK  Brlcka.— Would   not 
wf^rk  on  Pottery  meet  yoor  requirements  ? 

[73338.]- HardenlnffSriolu.— Makeasolutio 
of  i»ppeRW,  and  use  a  little  to  temper  yonr  clay 
Milh,  or  get  21b.  of  copperas  and  half  peck  of  lima. 


the  very  most. 
[73310.]- 8ewlnK-BIaoliiJi|B  ^otor.- 


Seal "  gas-ei 
linute  on  the  li 
This  engii 


A  i  msi-pMll 
,  „  „  t  3,7Cl«tit(ili 
Ee,  coats  aboat  Id.  ps  IbIi 
I  woold    drive    tn  <c  !■■ 


sewing- machines  at  the  high  nteed  isgiBNl  It 
"Weyden"  will  write  me,  I  will  Mod, kfaHf: 
particulars  of  t  ' 
Sale  Column. 
[7331l.]-WhiteI.eadT.Llma.-'n»»kiM 
itharge  with  fine  silica  and  lime,  msb  ■  m 
ement  to  stand  the  weather,  mixed  willi  W 
paint-oil.    What  it  will  do  in  the  abtf^jMIl 

vessels  I  don't  know;  but  I  hare  Mil*! 

tqr  years,  and  ai  freeh  asths  dajHnta 
upon  some  wood-work    run  as  (iotliii:  "■'■f 
'- sbopfronts:  tarpswillnotimpTDTait,>gdIllia    ' 
would  be  very  difiicult  stntT  to  paint  lilfc,  HI    :•- 
ay  be  trowsUed  on,  and  I  think  it  wo-*  ■  *^ 

[  73312.]- Saoeharimetry.- What  i 

ish    to    estimate  y      Cans    and   grsia  U^    :; 
common;    but  there  are  others.    Alfaa'i  J*^; 


tion,  or  by  that  of  Pavr;  K 
gravimetricaliv ;  also  by  ] 
meter.     But  I  cannot   say    that  a  MMaM 
ignorant  o(  chemistry  would  find  thsM  pM 


.SSi; 


.flaDoIiarlinstry.  - 


it  angar  in  solotioaif 
ir.  Aooordlng  to  All 
fndicatfouinllberiM 


itfon*  win  berinM^   "^,1 
degreea  of  speaSo  gravity,  per-otntam,  HE   "  ' 

"- ',  or,  in  other  wordi,  the  poondi  «  * 

r  in  excess  of  360  (the  wofght  ol  a  W" 

of  36  gallons  at  60°  F.)  ;  fiom  injsl ■• 

the  weight  of   eugar  per  gallon  of  anlif 


Special 


itaining  oxide , 

as  "  Fehling's,"  which  is  the  snlntion  . 
nsed  for  to^g  the  value  ot  sngar.  Cans 
easily  converted  '  '"  *~  *■" 

To 


ily  converted  into  grape  sngar  by  boilkf  ■■  "■' 
lut  :>0  or  30  minutes  with  dilut«  snlphmiB  l»  bi 
obtain  reliaUe  remits  by  msani  of  this  W^   e 
Uttle  practice  is  necenory.  J.  B.  E 

[73313.1— Problem  In  a«oniatrr.— lb  tm 
bisect  each  other.  The  proof  depeods  on  thetd*-    i 
ing  theorem,  which  mav  be  proved  hy  Book  L.  (■    >« 
morereadilybvbockVI.:- "Tha  line  jaidB|W    < 
mida  of  two  sid.^  ot  a  triaoglo  is  paiatlsl  Is  V 
base,  and  equal  halt  the  base.''     Ajsunbig  U^M 
get  Iwth  Ell  and  GFparallel  toAC  radMR 
half  A  C  .■ .  E  n  equal  and  paraltel  to  Q  F. .-,  BHFe 
is  a  parallelogram.',  its  diagonals  bisect  aadiiiU' 
Q  E.D.  ' 

[73313.]— Problsm   ia    Osoma^.- 

diagonals  do  bisect  each  other,  and  if  tht. ;- 

ties  of  these  dtogonalB  ore  joined  by  lines  £0.  lifi 
FlI.  HE,  then  EOFH  is  a  parallelogram  squl* 
area  to  half  of  tha  original  fignre,  or  half  of  ' 
triangle  ABD  .f  triangle  BDC.  U  two  d» 
lines  oroM  eadi  other  so  ai  ' 


waavaa  tacwtmo  akd  wosld  o;  sorraoi:  ho.  i346. 


J"-i,i( 


%h 


DHANSWEEED  QUEKIES. 


vt^t  left  behind  T    Any  hintA  Applicnblo  to  an  mtendin^ 
aigrmnt  wiXl  be  thimkfTiIlTirdsimDdbj'-9M, 
iraaM.J-Oateut   for   "  Weather  -  Eoaie."- 
'WtutkiDdof  cnt-BOtisuKdtor  Wsitbcr-hoosrl   PJoin 
give  thirlcDAu  oF  ^t,  uid  a  dueriptiaa  of  working  putB- 


Ij]id"LiKa.,  11& 


THIS.  L_    .  _ 

?««.  Cnnplsg  Mncliiiie,  ni 

IKUS.  Ben«ctoiDeter,  31fL 

Tnn.  nuhmctioD,  no. 


-— „— , *,p.SBB. 

TaNH.  PoUcTm,  IKK 

TSMS.  Annoiir.WR. 

TMHl.  H*giiiim  Bonam  Pcu,  199. 

IKU.  TnAiiiin  OciiiUeld>,9S9. 

noH.  Walton'!  MO  c.p.  Djiumo,  30a 


[J33SS.J— ComatB— To"F.E_A.B."— ■Whilrtrradingup 
Foi  n  ]«tan  on  omwts,  I  b*Te  met  vith  i  djfficultr.  In 
pToCUa'i  "UfMerici  ot  Time  uidSpue''  it  thsTisir  of 
""'ViamwtpiVTioaBhjtta  diyisioq;  alKtlbeB-ppearmnoe 
I  tm  DODuta  afta  tha  ■nlit.  la  QiuUsialBV"  World 
imita,"  edited  br  QlnUber,  I  And  the  cngnTlni;  of 

Int  plDtDn  BUMd  u  mnikecke'i,  June  inbi  IStt; 

uid  Um  bra  Tisvi  nJtec  the  iplit  aacording  to  Fmctor, 

' "--'  —  F.  Henrr*!  aoraet,  Ang.  Mth  ud  Bth,  1B73. 

lid  klDdlr  infoim    me  which   of  the  two 
a_  <    1    ihould   ba  Tery  gratefnt.—J- 


TXm.    BDcine  torSrnuno.KO. 


If   nn  «otu 
■;pl£aritla  ii 

[7SgW.1-Bp«ediiiK  Pulleya— Will  ur  of  ymir 
Und  nadai  Intonn  nu  a«  to  the  mi!th<id  of  getting  the 
net  nrolntloai  of  a  maehlne  trom  ■  ihnit  by  puUer 

a  ralnote,  oueliiDe  to  nui  at  19}.— Juucb  C7i:'ib. 
[T3Sgr.]— Preeenre  Qana«.— Tooia  aor  render 
IK  me  a  Utile  infanniilian  u  to  bow  tn  Knutrarta  mall 
reaiure  gau^  for  a  model  boiler,  Co  Indieate  np  to  Wlb.  I 
-  TUoffh  iketch  would  obbge.— Ove  ir  a  Pix- 
[7a»«.]~B*-{llIdinr  Framea.-Cui  uyanc  ei- 
pUin  the  mode  of  butmuiing  the  btight  paKn.  when  re- 
gilding  an  old  picture  or  looking  g'jur  frmnel—E.  E. 


QITEEIES. 

[fSSTL]— Slow^orobnstion  Stoire,- 


bare 


mtlietto  I 
D  it :  bat  haie  found  it  Tory  diuty.  uid  tbat  it  oftf  n 

anpplr  of  fuel.  I  bnre  tbotighC  ot  tiring  nnthraeile 
Can  anTODO  tell  ni^?  if  it  la  aa  niltaljle  aa  coke  for 
a  atuTcl  Aint  -whether  it  it  clHuler,  burning 
, — .. — 1 1  could  reidtly  break  in 


ralold  11 


practical  nadeiv  would  ii 


would  harden  the  BorfjL-. 

'  om  cutting  up  !-KL. 

[larao.  ] — Amat  enr  Sa-Tlnniii^,— I  have  micoeoded 

I  n>.tinBfng  copp«  alewpans  ray  '■atvf actorily  ;!but  Bad 

x)dB.  Would  luime  of  yoor  many  rfudctrc  be  ^ood  enough 
I  enlighten  ma  i— P.  Ki»». 

[733DI.]— Stralghteninir  Drawn  Stael  Ta1>sa. 
-  Tbeee  tabe*  aa  parcha-«d  are  ti'ldom  Mraight. 
..  ..««...  .ji ....  «#  .  _*..,..i„  ^^tt^^^  „w  itraightemnff 


le  u  to  the  ellcct  of 


_, id'.^Slliufy"  layi  that 

|pff  ovit.  Indacca  Tcd-tthor^eaa,  and  tbiBiaalllcaoflnd. 

JTSarS-l-Braia  Keltlns.-Conld  any  kind:Teader 
Dnamehow  to  obtain  more  diaught  for  melTjngbTaH! 
I  baye  a  nnmd  etove  Ii  plate},  IDin.  orer  and  lOin.  deep. 
and  itandfl  on  three  Irgg  Tin.  ftom  ground  in  middle  of 
mrafaop,  IVft.  square.  I  have  two  3in.  pjpr«,  fift.  lopfr. 
and  lid  on  blngeH.  grvto,  tCi  aa  ahown  in  Fig.  t-    The 

aionlda,    1  do  not  wiab  to  disturb  pipes,  but  should  like 

tD  adopt  a  plan  at  bottom  of  otore.    Would  (hortening 

the  Im  cauve  sbarper  drao^hc,  or  would  It  answer  lu 

Bartlr Inclone  the  bottom,  aod  Inve  a  Email 

fanit,  aa  ihowD  in  Fix.  H '    Mto,  ptsase  say 

the  ^te  requires  to  be  fiom  ground,  and  wUat  oise  uvut 

required  in  front  of  -dove  to  be  left !— A-  B. 

[ia3T«.]'8Uda'B  Uolvereal  Ulorometer.— To 
Ui.  euna.-Wonld  yon  plouc  inform  me  how  loUlomi' 


small  opening  i 


(TBSrS. }-  PointUlff  Plna.-Can  any  of  out  naden  teU 
me  bow  pins  nre  pointed  1  I  want  to  piodooe  a  sunQJU'. 
bat  ahatter.  noioc  upon  a  gnat  number  ot  pieeen  of  Terr 
Hnc  wire,  about  Jin.  loog'-r-  H. 

tTS^ia.VBmnUSTiiBiiio.-WillMr.Battonekiadly 

one  ampi'rc  I    Sk'i  of  field  nagnels  I    Bi»  of  H-ai 
tnn  I    Bile  luul  uiuount  of  wire  to  use  I— C.  H.  C. 

[TBSJT.)- Battery  forBlectrfoLigrht— WiUi... 
kind  eleetrjcal  reader  tell  me  what  e.p.  lamp  eight  Dani 

eell.  (quart  Kfy\  wUl  light,  anf  ^ 

theWBesonfleldo  ■       -      • 

wonld  greatly  obli 

J739rS.7— Blowpipe-— I  once  piaw  a  blow^pipe  made 
h  on  oi^inury  pair  of  bellows  and  a  fooIbaU  tiaddei 
Ctoanyof  "oun"  tcU  me  how  it  is  conMnicted,  with 
diagram  I— W.  U.  D. 

ITSmi.]-  Compoaition.— Poold  some  totrwpondent 
give  information  lu  lo  the  oomponent  parte  ol  lome  bar* 
and  durable  eomposition  T  Bueh  as  d^^tlsts  use  for  art 
Odal  teeth  would  do  admirably,  being  a  non-condoetor  i 


and  how    oiwl 
a  dynamo  lend  to 


[TBam-l-Oak  BtaiQH.-WiU  n 


'klnd^tell 


,  oeen  pcMisnco. 

?i?heen  odTbied _ 

gauicaciannaainmoniaM>lutlDa.    Is  (his  reliable  I 
what  MlvDgtb  should  be  ueedt— EmjumEa. 

[TSani.lv  OlaiB  and   Ohlna  BJvetlng— Would 
Bome  readf  r  kindly  aniwer  the  followlog  qawtiono  i-  " 
How  to  dnil  glsM  and  china,  and  what  sort  of  dnlli 
■uet    1.  Bow  to  fasten  the  liiela  into  theaitldelo 


[TS881.;— Bcblfbaasr  Small  Aro  Lamj 

Ur.Bottooe  li.n.lly  riplHin  the  workinB  ur  "       ' 
am  gtien  lo  unUersiand  are  being  hugely  i 

[T3S93.1 -Hong-Kong.- Can  any  reader  info 
fromperiwtal  kiioiledge,  what  in  the  effect  of  the 
of  Qong-Rung  upon  Euiopcans,  and  what  precaut 

ATetha«a>iyiiio>qoi(aeaT     la  liiing  expenaira! 


»P.-C 

fwhif 


tra  nmta  3m.  oat  la  thefi  lUia 
length.— TaLiDCaFi. 

scope,  in  hopea at  dnjnga^ge rtar^Oit . 

nod  one  of  Its  Und.    Howln ~ 

ipboard  in  the  lOBg  be*  Moa,^ 
nr  Knng,  and  b  eatatnlri  t«t  M 
mrred  to  me  tliat  it  (hodd  U  PM 


■  anbj  got ;  but  lie  did  not  MB  to  an  0 
uing  diat  the  deOnlBg  pow  ri  fti  *-* 
Ker.    Wonld  "7llX£"  ldiAr4 
..  any  Dlha  Mdv  of  tb>  Klt3 

paeldng  the  IslMeapa  to  Anid  inHb  «■>■! 
...  _.  ._  ..  .... — m«h  wmTlfci 


\e  IPoitland  i^ 
blpable  white  powder  works  i  . 
•verytbing  with  a  thin  clust.    Can  anyime  te 
n.iTe_and  easily  applirf  -■-^ ■■'■ 


lem  T-CiLCDLDS. 
[T33ei.]-Bllfpae.-Will  someone  kindly  iliow  Low  to 
nermine  the  least  ellipae  that  can  be  dncnbcd  abuat  any 
giTeo  netangle  I — L»  a^iia. 

[TSSBS.]-!,.  andN.W.  En_EinBNo.  373.— Inthe 
exhibition  of  ISSJ  the  L.  and  tf  .W  Railway  Comrnni  si'Ut 
anc  engine,  mada  at  Wolvefhamplon  by  MacConnell.   It 


r  reader  say  if.  a 


ts  time,  and  a  record  of 


and  hour  baiiu 

fly;  ehimc  barrel  to  leetb  ;   liop  barrel.  Ij 

iam.    Howhas  (his  been  calculated  I- A.  W.  a. 

[73395.]-ConipreB»lblllty  of  Water— Can  so 
ne  of  our  sciaiuflc  readers  describe,  with  roughdiagn 

-Action  or  priuciple.-L. 
[TB3M.! -Water.— Pleat _,  „ 

uter  will  pase  in  ona  hour,  through  a  pipe  jm-  in  bore 

»om  the  main,  and  tapered  to  JizL  at  the  outle' 

(  water  from  main  «lb.— S.  S. 
[ISWT.I-UelUngBraaa.-Seeinginthe' 

r  three  weeks  ago  l£at  broM  could  be  mcltr 

.je  Id  a  cruelble,  1  would  wish  lu  know  it  thi't ,  .^- 

gredlent  put  in  on  lh«  brass  lo  help  it  to  run.  Also  can  1 
temper  thick  pieces  cl  spring  steel  to  make  magnets.— A 

[T33M.j-Ta  Mr.  Bottone.— Would  you  kindly  __.. 
_Le  what  would  happen  if  one  limb  of  a  rteries  dynamo 

P.M. 'a  should  lc«kwTjiUt  working  I     Iti-' '- 

~    ■  »l  by  11;   lill.  No.  If  

_.    .  limbofP.M's,  *ltcrent  Uyen  being 

separated  by  ailk  paper  and  varnished,  t  should  sIf- 
Itke  <o  kuow  the  rule  for  detenninlng  the  proper  slope  1 
iplitUng  BOBunulator  nylindeis.- Robiist. 

r7338e.t— Iienaea  and  Htrrora.- Some  time  u 
'•F.R.A.B." recommended Beatb'sOptlau  waiheUiia 
Ay  if  tha  kind  of  lene  mentioned  on  page  09,  a{^f)  isevt 
made!  audit  so,  for  what  oiel  Ferhapa  "F.RA.Q. 
>rald  also  give  pretty  aeenrate  dimensiuojt  of  aa  many  mm 

val  length;  alialnthi 

and  whether  separated 

[TM09.J— Hot.— Can  any  nf  jroor  naden  reoommend 
a  remedy  for  a  ■preading  f  ungua  underneath  the  floor,  at 
Bret  ol  a  white  velvety  appearance  and  apDarenlly  leading 
to  a  dry  Tottaa  anidiaon  of  the  wood  I    The  tnngni  ha* 

loiw  stringy  italka,  and    ' — ' '-  "-  "  '- 

feet  np  wi£Mn  the  oaChtg 


sphoe  thongh  it 

[THOl.]  —  Foeal      Point. 
brother   eonbibutor    deaoribe    ' 
detennines   the  total    length     ol  a   teleecopa! 
(tale  it  to   be  at   Che  eye-lens  of  eyepiece,  some  v. 
tlia  fleld-leni  ot  e.p.  Of  a  tdCicoHs  mounted  ready  for  use, 
aitamomieally  or  otherwise,    (p'ease  state  what  point  oe 
patt  of  objeotgliua  ia  taken ;  and  then,  what  point  of  eyfr. 
piece,  whnher Ihe  eye-lms,  flrid-lena,  orbetWMBthatwo, 
orontaidebotb.whenlhenyimeettheeyc.  Onatlnuoi 

have  been  declared.     Swy 

■  fnall 


I  OQght  to  know  bow  to  meai 
I  hli  tdMoopai  bat  wj  ttw 


■•"It 


_  laiie  tho  stand.  aa~I  can  (adhmabi 
-T.  PuBTUij  BiTTiaaBT,  CapL  B.A, 

[TM03.]-BoUeT.-Wogldi , 

■a  of  Uie  slse  of  boilv  I  atqnto  In  a  «  kr  M 

le  material  to  be  made  of,  kad  It 

lea  what  power  may  I  Bxpn^t  lk~ 

tpiottMloB.'Can  I 


■SloJIitha  A 


whatwaj  an  thJB  fc.   .    .^ 

„ier«Uua  naedlln  epnjirartlwil 

Btaphi- "The  eysacet  maybl~ 

biTealSHatlnniiahlT  wodndl 

'tOer  wbera  (alHeielit  magniScal 

ith  the  obiKldn  alone.''    Wlut  it  the  ■ 
jw  is  it  DBBd !— BiiuiBi. 


"  ahinglei,"  tor  wbidil  was  d^UuQy  tnaBllH 


ed  taking  n 

Bf  thared  spt ,  —  . ._ 

'.    I  do  not  sleep  well,  and  Hibb  i* 


.    Wilt  B 


e  medical  nader  ^esat  ^nW 


[ISICG'.- Taamanla.- WQl  any  o(  eoi  ^Ij 
been  throogb  th*  sieve  oywhrther  «B»»wl|»** 

'—  -  '- ■«  man  to  go  on^  who  UndaMhaw 

„  , — ,^.._  growing  up,  and  whose  liBBil- 
limited  I  TVas  lor  many  ywa  In  the  lAolHtaM 
toolti  and  hardware,  and  platod  tfadn  iaV 

-    it  Many  Tmdea,"* 

r.  Utbff-worii.  and  tl 
nd  engine,  and  do  a<. 

„   agiicultun.    Hav*  M 

ds-i^it  beattoaellofrar  takel   ~" 

phlc  gear  \    II  take,  what  pat. ^  . 

igeron,' by  shipperaT  la  there  uyi^ianii  ■« 
sage  oat  by  giviag  one's  time  r  which  ii  M  ■ 
e-  by  lo  Ijiawsston  or  to  Hobart  \  Is  the  iMiP" 
stecrege  good  enough,  ot  adviabla  to  take  a«il 
sum  advisable  to  have  in  hand  on  taadfall  gl] 
of  huaband  going  dnt,  is  B  tnule  piBcnfft  ■ 
amuq^  by  male  paaaengeri,  at  I  have  heud  M 
pastenflcra  an  pemiittea  tree  acc^  to  bD  "^ 

veaael  f  Infonutlon  on  these  point*.  wiH       

that  BuybavestTuoktbethoughlfnl  ones  who  MBH 
will  be  highly  valued  by — CarraR-Boaao. 

[73107.]— Bnow-BhOM.—Woold  our  Iriwt.'f 
(who  knuwn  Bveryihing)  or  tome  one  who  hai  ksd^ 
cs]  eipnrieoee  on  the  point-  aay  how  ■inwJ'"^ 
attached  to  the  feet  by  their  thongs  aad  also  Ihi  ■■» 
on  adopted  V  the  tr      " '-  -^a* 


from  the  heel,  as  in  taking  a  walking  atep,  but  Iti 
of  the  faateninga  an  too  small  to  ahow  the  nii—- 
which  the  thonjra  an  atUehed  to  the  tcM  cc  amr 
B.  BiBcocat. 

[TW08.]-Ma«nBtlBiO.— ToMa.BoTTOji.-WJ 
Botlone  answer  the  following.  Abont  how  maay  ■•• 
linenof  force  would  be  induced  In  a  baror  mlff*^ 
charcoal  iron  1  square  cm.  in  section  by  i  i*!*! 
lOA.T  Also,  would  this  number  of  lines  ot  Ii*' 
induced  in  each  sqnan  cm..   pruvidiDg  H  h*L  i 

100  Kioan  cm.  and  the  c  stiU  10  -    ■ "  *■• 

number  of  linoi  dependent  on  the  oh-,.  —  - 
It  Hh  we  will  suppose  the  magnet  to  b*  of  the 


of  thesi^ 
book  fl 


as  Ual  of  the  small  dynamo  in  ynur  book  fl 
Dynaaio  "1.  What  would  the  diffetenoa  be,  (ilJ|M 
use  best  malleable  and  cast  iron  I  About  what  IBM 
loeepereent.  would  Iherebe?    Anapp-^— -  — 

[T3t09.] -Model  IrfHiomotive.- Tc 
oow  fltling  the  gnnmetal  axle  beanmn  t 
as  Oist  dMoribid  in  the  "  X.  M."  by  "  J. 
fad  obliged  if  he  will  enlliAiten  tnelBthetallo 
ManlflntaxtheaxtatlidiMto  the  (tvaj^  and ' 
bsaring  ol  Btop  to  th( 
keep  and  step  bigether^ 


to  the  axle  sUdeal    Bhoold  I  bri 
Bp  together,  an' -' ' *" 

of  facing  the  B 


,  and  afier  ban  tli*  ■ 
ituirwaris  I— T.  8.H. 
[73410.1- BunnlnKBeslatance  of  Armata 
Some  ten  or  twelie  vols.  back,  in  the  ■E.IL,' 
Bottone  told  us  the  mnnmg  redstanre  of  an  an 
was  lassthin  the  realKanoe  at  the  win  ot  A-,  and 
other  gentleman,  Ithink  Ui.  W.  H.  Bavea  (I  wiile 
memory  o^yTar].  Hid  tUB  was  not  so,  in  tut ; 
according  to  the  nature  of  moton  and  dTnanus,  thii 
occur.    Oaa  it  ever  been  published  I    Why  T    Aad, 

whettt    Or  have  electdalanB  agreed  of  lata  cBaa 

with  cMaln^.  I  may  m,f  that  I  have  two  dynamoa  la  my  ehnr 


■xact  foeal  length  of 
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lighting,  a.11'1  lu 
Tonld  lik>  the  o 


Enes  of  the  Sun.— W 
gdibekJB^cnaiDtnlotell 
ipw  ot  11^  auQ  vliibls  [d 

Ir.  Bottone.— WHl  ye 

.nd  .ioglolluld  tuttvrica 


wUT  be  ruible 
I  kiodlT  infonn 


IT. plane Hf  hDHtbejrcunbccalnilattd. 

trolenm  Fuel.  — rndM  thi»  head 
flppeori-d   -J.  reply  ffiruiff  4  d«foriptioD 

Sfadidd  be  Rliid  of  further  inforautlaii. 
It. 

itrioal.— "Would  Kme  kind  competont 
>"  ti-U  meirliicb  is  bcn#r-a  Siemeu 
kcinotti  tinj— fof  a  tOo.p.  dynaquj  and 
no 7  Also,  evil  f^bnr^  a  LtiydoTX  iiLr 
laroDD  vith  ■  Itt.  »U,  uid  hun  murt  I 
!h  ii  better,  a  gerlei  or  s  rhimt-woimi] 
mdeMeot  liglitin j,  ijl»tinij,  and  chanfina 

oka  —I  bnve  co(utnitti>d  a  Ijtthe  nt 
il  like  a  little  iBrarmatioii  u  nguOs 
lie  u  possible.  It  ii  m^  Snt  atlenipt 
odI,  eo  fuumif  luppoae  it  loaki  nliier 

iLad  the  iroa  itaod  ud 


■n  TalSBTAph,    Eto.-Couia  nay.io 

im'ql^  with  ILe  nignal  lei-eml  Alio  d 

Kiel  (LOei^tricid  ODd  inwhunicall  for  in 

ruU  ekiDI  not  l>p  lowered  wiile  a  tnii 

IlLchitcoveraJ-SirjKiL 

h  Flnishsrs'  Bnuh-over  Ink.- 

iBO  Kivu  mo  n  wcmpt  for «  good  bninh 

uutton  burls,  wiUiDut  adhering  to  tli 
Me  for 

o  tatquMing* 
ur  dmirn  brw! 


>u  "  E.  M."  Idndlr  oblige  r 


aalro.  teltf*™..?,  not  uihronntio.  The 
t  SO.  DO,  HJ.  Whnt  glimi  xhanld  I  gH, 
1  ririiiugu  tiiein!    itj  oliject-nUnd  ii 

omatlo  Ortran.— Wialiing  to  build  a 
t  ntuiv-.)  lu  pliTbymennaof  niipetbaod 
Thed  back  toI».  of  "  E.  M."  fo  TBin  to 
tmn  (or  wotking  tbe  pilluU.    Mr.  Wm- 


d  meeboniam  for  ncUutiiig  pallets.  A 
0  dniio  will  carry  an  arm,  wluob  will  be 
hunr  nnd  loeked  after  tune  ii  played  ; 
a  minuted  duration  to  bo  on  we  strip. 
ID  letter  atiSf  will  be  welcome  to  many. 


■  i^nwt,  ^  ™t.-H"c!  "^ 
w.— Wbat  is  the  ntnse  of 
ubtajned  bj  tbc  aduiiituie 
Doticed  a  fall  tiom  33='  to 


huodred  dollan,  si 


r  alTMied    teeth   o(   1. 


rit»Uoi>tIiDie>atriDTi>catu>u.   What  is  tbu  woodeiful 

J*  dor  I— K. 

[T3*I5.',-To  Mr.  Boltone.— Will  foo  tell  me  kindly, 

-lease,   what  siise  spark    ™r._.L  — ..  ___i.j-^    -_ 

lesoibed  ia  "  Eleotneat 


with  llhi.  plates  T  Will  oidlnarr  r«rdbaud  do  It 
sole  of  an  eleotrophorus.  instead  of  gum-papdr,  as  long 
ultLsUdi^eiianghl  What  si>e  snvk  does  the  Bertc£ 
machine,  as  dwcribed  in  yotir  hook,  giv«  t  And  would 
TDu  miod  telliDg  me  how  toeaat  alead  o^lon  tu  thpend 
ofawiret^flX 

(73tW.]-8.  N.  TeleKnpli.-I  shoold  be  mueh 
obliged  if  Mr.  Bottone.  or  Vi.  A11h>p,  would  be  kind  eoougb 
to  give  inslmctlou  bow  to  coiutruiit  coil  sod  attaoh 
n«dle  for  a,  H.  instrument  (witli  iketoh  profenedl.  with 
iiuunlitr  and  suoolwiie  and  balLor;  power,  for  diitaoK 
lOOyds.— E.  E. 

[73127.  J-Kakln^  Majfio  Lantorn-— Would  any 
of  our  readen  oisiit  me  in  making  a  magie  lantern,  and 
say  K'hat  the  distanee  should  be  (com  light  to  oradaDiera, 
and  distaucQ  from  caudensers  to  plate  or  «lldc  for  3in. 
condenser.andtwo-nieklampl— H.  B.  L. 

-Ooll  Boilsr-— I  have  been  experimenting 


WlUoBBD       ._.     _ 

so  poor  that  1  intend  to  duQiid  it. 

oopper  piping  abmit  lin.  1"      " 

langtb of  pii^Dg  shall  Ire 

Is  it  neoessary  to  employ  a  reservoir,  ana  wui  it  wane  a 

ppedat  form  ''f  pumpT   Tbe  one  Xhave  been  osing  is 

single-action  pi un^r  £in,.  the  engine  working  bf  fits  and 

Blaits.    1  thall  be  glad  i(  anv  reader  will  Bsaist  nu.— 

H.B.a 

[73121.1— TomporinB  Springa. -What  is  the  best 
and  quiekeft  waf  or  tempering  dat  spiral  spring?. 
18i  range.  lio,  long.  Jin.  wide,  Jin.  thick  steel  Fm^wire. 
Is  there  a  good  book  on  tempering  spiial  springs,  small 
ones  I-J.B.,  Leeds. 

[78130.]— SorapinffSurfiaoeB.— To  "J.  H."— Would 
thiH  valued  coTTCHpoDOent,  who  has  rendered  so  much 


;e.— H.  H. ' 

[7S4Sl.]-8olderinff  Tin  TnbB«.-Wbat  is  the  btst 
method  of  soldering  the  small  tubing  as  uaed  for  gas  f  I 
am  told  tbs£  in  the  Soutli  a  blowpipe  is  used.    Uistxuc 

partioulare  would  oblige— DujroaE. 


AjrsWBSS  TO  CqBSEBFOJDMTB. 


HDIT8  TO  COEHBaPOMUSNTi 

ddeofthepaperonly,  Bsdpot  drawbigi 

so  qncnco,  ana  when  anawering  quenea  put  the  nnmbflra 
aa  mU  aa  the  titlta  of  tha  aaawt  to  vfaieh  the  rapUss 
refor.  &  Ho  oharga  la  made  for  inserting  lettoa,  qnoiea, 
.   ,^ . "  -fqraddiwwi^ 


cnaanfaetarcca  or  uuticapondentsi  or  when  tools  or  otiier 
artldfli  San  ba  miniha4ad,  or  replua  giTlng  suoh  inlofm^ 
lloa,MDn>tb«  msertedeueptasadrertiaBnBnta.    6.  So 


[enenu  good,  and  It  Is  not  fair  to  oooiipy  K  vith  qiiea- 
I  sBiA  aa  are  Indieatod  abora,  iriil^  ara  onlf  af  Indi- 
■1  Intanit,  and  vUch,  if  not  idvertlienuota  fa  them- 
•,  lead  to  rtfiUea  whloh  an.     The  "  Blxpauiy  Sal* 

tloD.  >Dil  ■wt  tmst  Dm  naden  will  avail  tEimaelTn  ol  It. 
Hu  f  oUowlnr  are  the  tnttiala,  Ac.,  of  letters  to  bi 
to  Wfldncaday  ernlng,  Jan.  7,    -'    ' ' 

W.  KumiLi.  Jl-dd.— A.  B.— Coarse  Wire.- 
W.  J.  Grey.- E.— T.  Brown.— Oiygen. 
Anxious  Mae.— Little  Toc.-K.  O.  t.— J. 


P.  K.    (Why  should  you  be  "  I 


neh  astonished  "  beoaun 


—  ^-..  ..  — ,  ^, ^ .  -  .^.i  Lockysr  and  6fla- 

braake'i"8Iai<^anng''  la  published  brUaomiUsn.'al 
a  galnea.)— A.  y,  Faxavaa.  (Faihapi  Uunro  and 
Jamieaon'a  "FDcket-book  of  Rlsrti-inal  Salia  an.) 
Tables,"  poUiabed  by  ~ 
atrflflt,  8band,  may  auib{  uai 
books  when  then  Ii  a  tiiut  p 
prioe.  An  to  tlie  other  quest 
wrighfs  *' Telsgiapb^."  fiong 
infOnnatSon  you  raqture : 

Practical  Tdegmplil'."  1 -  -  -,     ,-  - 

.V-  -IV ..„-     Nothing  Injurious 


~       '    is  dlfflenlt  to  aaloct 

to  alia  aa  wdl  ai  to 

,   Fneca  and  Bive- 

mar  contain  the 

"  Handhuok  ol 


why  n. 


!-  (We 


, rary.    Ifth 

^ntilate  itl    Bw  Hints  above.)— Oso 

LOW  much  weight  they  ec 


whicb  an  idea  of  the  number  of  lo 
Ihem  oould  be  obcaioed ;  but  theis  an  otiien  beaii 
■jee  Hintfl  abore.}- NsHj.    (Dependaoawhat  lami 
bra"astiotbeeTa.".   Aa  a  rula,  it  can  b«  remed 

cocan.)- Btni.ima.  [Do  you  mean  the  piaetlnalwr 
or  merely  a  Ueutjse  on  tbe  sttAm  eagino !  Jamicsi 
"Bl«am  and  S(«am  Engines,"  C.  Orlffiu  and  Co.,i 


BooiStv,    E 

Forso  *b' 
pboDs  wUl 


urlington    Home.  W.,    Bboot    tbo    other. 


r"'tha    1 


ee  aa  S^d.  a  meehanioal   tdc 
rre  are  many  deeeribed  In  reeeot 

or  full  particulars,  or  aee  one  of  the  frtiides  to  the 
ervice.)— C.  F.     (Triecclea  and  olhei  cvclei  propelled 


are  by  41  and  ii  Viot.  e.  77,  iw. : 
four  miles  an  hour  when  on  ro 
when  pawing  through  towns  i 
dedded  In  "Parkyoo  ».  Priest " 
capable  of  being  propelled  t"  ' 
wfthinlheit — ' '  -•-  * 


diet  is  the  bestmedidnB  for  a  disordered  stomach, 
the  raedlcBl  eolnnin  of  the  n'eekls 
C.  D.    (^lybookaener  can  snppl) 


I.  li  wu 


...,    ymi  with  a  work 

, _, .oo«  of  back  Tolnmes.J— 

Damn.  (FnUpaiticnlan  can  be  obtained  by  applyhifr 
at  the  eoUega,  or  to  the  Seoretary,  City  and  OuIldB  M 
London  InKitoCs,  OreibanlCOlleeG,  Itfndon,  S.C.    Al 

ijood  glui  properly  annealed  i^  stand  heatlBi  to  the 
extent  nutlonei  The  aofter  kinda  will  itaad  Iha 
beaimg  wilhoM  emokiDS,  bat  natnrallf  thoy  beoome 
soft,  and  bend.  TouohouldhavespeciOed  thepartlsnkr 
object  if  mors  doSnilo  latonnaUon  ia  i«nirBd.j— Tociit 
BtKD.  (Yonwtllflndaanietnfonnatjanin  baeknlomei, 
bntlfTDUwantamanvalaitheaubjeetof  bird-ctnaDg, 
there  la  a  naeful  one  poblisbed  bf  Ii.  U.  OOL  at  170, 
Blnnd.  W.C)-F.  H.  Lbblib.    (Any  boob^  ean 


ir  Clapton.}— Wii.i.1 1 x  JoBxsnv.  (Ital 
JQ  your  part,  we  (ear.  The  faet  that 
It  analyst  and  Mr.  Blokes  diugieed  no  lE 

toll  "knew,"  new,  in  your  lettor  proves  yc 
[.  A.    (Vsffy  good  indeed:  but  we  reec 

jwl  vamiah  for   the   soles   of   shoes  li_„ 

see  in  these  colnnuu.)— BrrscQ.  IWe  know  nothinf 
rbimerhu  ayetem-i-liIiTTOa.  (Wo  aeelittta  goad 
..kelitoarise(romsoohaduouaBon.)-O.T,F.  '"^ 
should  Ilea  Omndy'a  apparatus  annslvoala  prefe 

•-  "--  -"-—     Tou  oan  see  the  f~" —  ' ■ 

i' Duncan -temKQ, 
judge  for  lOOtsoK.l— A.  " 


likdi  to  arise  (ram  sueh  a,  dissuauon.)— 0. 1,  F.  ( Wts 
Aould  uee  Omndy'aappanitDs  onnslveain  prefeieue 
'  the  otbcr.  Tou  oan  see  the  aystem  In  opaatlon  A 
iraidenae,3a,'Doncan-temKg,  IsUoKtoo,  aadoin  tliai 
judge  for  lOOtsoK.l— A.  Bukiki.  (We  really  caanoC 
uoduntanil  sketch  or  doAiription— or.  il  we  do,  we  ean- 


Ib  it  B  HnptnroP-Biamine  '|;;/"*'\''V™}^-;^ 


TXBMB   OF    SUBaCRIFTIOI. 

li.  U.  (H  Sla  Mnlks  Hid  lu.  IDi  Tnin  UiaUi,  ftti  fm  t*  saj 

KI  St  Ita  Pnlud  KUwdoa.    Ta  Uu  UalM  aulu,  U>,  tr  UsC 
.•DUiU  ItwTi!  SMm,^  "H<"  '"^  Wi.i  W  r.Us  (ila 
Bil^iii).  u>.  i^ls  Hit  IiS>n.  UiTCsi*,  Ui  WM  Wn,  CawuU, 

Till  iMlniam  iliiiiH  111  ni'T  •■J  --- 1 "--  "-'—     IsikasKMrs 

'mmh. lutm W. avan lad  Ci,  •(  Ml.  OlinnibllrHV  FUli- 
4dpUa,  sn  sitharltod  to  nailH  nbicrlptiDU  hr  Ibt  Ca^ud  SULs* 

nir £7Kin>t.raH ncHitxic. •(  ths  nu  ,i  a  doit  «.,  ir^j»r 

dlnsl  bj  mall  fr«ra  ths  pobllifilu  dA«  n  i^oti^-  Ail  nbiBFip. 
bvsA  1^  DombntB  Tith  th«  DDivbn  Ent  kmtd  sTur  lbs  rsniptflf 

'll.L"'\L[T"'kt.Vj    llvi-    IL*I1..    *1,?1I[, 'xux.' 

•lEk  IuiT-ishIi  •olnni  Lu  rikruif  ud  Anriil.  u  u!t  k  Uslt^ 
biek  aaBbm  IH  hfli^  ilaiilli  piloi  U,  tth,  Ibmifb  uf  t«sk- 
HllirDrBinuiDl,  m  IM.  ucb.  port  f™  frD«  Ua  eOu [laitpl 
ladHawal>«v  irUEb  irs^.  nclh  sr  iwM  h>r.  Hi.) 


OHUGSB   TOR   ADTERTIBIVft. 

fwat  T^  timUMmma  ti-n  SWlllmi   h  tb*  •'g'S"'' 
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Jas.  9, 


miDiinilotiDni  for   thli   OimirtineBt   mut  ht 
to  "J.  Piiui,  KooUiide,  TbwI.  Lrnw  Bep^. 
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Vhit*  to  plsT  ind  m 


1.  Q  or  B  matn. 


Km  *a 


HoUowur'a  PUI*  n 


Oint    EXQgANflE    COIinSN. 

T*«  eiarpK  for  Eithatiga  Notua  ii  M.  for  tht  Jirit 

24  iporiit,  andid.famerg  nuxeiding  8  wpriji, 

HotDiDg  PiKeona,  the  bM  bR«d  otit.  To  reduce 
Tbe GtasnleM-atrMit  Bxdbuia'a offan  tbeR(st«t 
Statio  Blaotrical  AppKntxia.'-HeDley'ii  Di.- 
Tetaaoope  SaUktori&l.  It|io.  Wltb  Rfleetor.  ilow 


Bftronataza  two  unold ;  paltenu  tor  Boiutiiritl 
Bloyolaa  (tiro),  oMrly  nss.  Telewwpe.  1)  IVnir, 
SnutU  Bn  Lathe,  Cunen  and  Xjeoa  rmtUA,  (or 
Will  f lahADge  u  ADDient  Eugllib  Oroasbow  (now 
d  3Ctero«oope  or  PhoEo.   Appwtmi  x  in 


Fair  of  Telephone  KeoalverB.    EiohKi^  mmU 
Bnn  HoriiontK]  Slide-i^ite  Baslne,  '^lindet,  tin,  tij 

ikiSSS*^  I»ajit6ni,  jBpiums).  ]«a  Ijio.  In  disiartw. 

j_^^ft«^jil»w  (or  Frrt  Uuhloe,  anrthlnff  nnofnl. 

^^J"-j__Borew-outtlng-  IiKths,  fift  m  bed,  treiidle, 

Two  (in.  bnt  mslce    Slaotiia    Salla,  quite   ofw, 

O*         L    I'm"  '■■■•iMjIp   ror  fjornel  Qi    Hbolu,   ^cquJillri. 

^^SUpaonaolaaaara.— FordiipouLchHp.niisiiM- 


riP^  Oollftra  vitb  o 


v-hiind  iTlah  Tarriar 

■t  addna  on.  It.  «d.  poet 


Two  p«ir  Binir  Dovea.  »p'™dia  bird*.    Eiol 
1Vood  ToitiinB  X-aithe.  St-  eeotrr,  tfL  inm  bed.  oak 


Ballowa  Okmara  tor 


S  bj  G  incha,  thr 
rhioge  for    Magneto 


s-iem.  Spark  Oofi, 

HandMinw  Rlppln^le'a  Oil  Heatlas  Store,  good 
Bkntfdle  SUttle  Board,  fnll  nie.  new.  and  am- 
"Haxwall'a^  Heat."    ■" LoelcwDod'a    pietionair 

Olasler'a  Plate  Siamond  ISharntt  and  Hcwth). 
Vonetian  Blinda,  one  pair,  new  conditiaa,  tat 
Wlra-"Foiir   bundrtd   yaida   d-cc.  M  Wire,  new; 

Blowplp*,  Foot  BeUowa,  Itin,  Bmltfa'a  B«Uowa, 
[nstantoKTi 
Hand  or  qaartai^i)Ute  Oamera  Stand.  walUnv- 
Om  nt  Vt.B.  Dynamo  OaatlnKa.  fltled,  annatnTe 
Wanted,  HandCinunoiLuicutel'f^plttalulanta- 

Splendid  Bnglne  and  Steel  BoUar.  num-pDwer. 

Wanbd.  (  or  IH  P.    Boilar.  with   fltlioii.     8?od. 

Hannoniiiiii.  BcwIOK  MiLchlne,  So^etr  Bierd^, 
iT>ali«iw  Dpilcr.  Hir-imuii.^     Euhum.  [or  LoniWdl'^-.n 

Wuittd.    Coleoptera.      Exrbange  with   eollecton. 
nata.  —  Ptoturea,     FnmltoTe, 

^.— t^llllb;  MUl  «.  lIill>l«'T»riliil.'lUF>l,  PUilU«,  Ewi.' 

BadKe  Taudam.  good  oDnditian.  Ruehanga  (or 
One-hone  Portable  Bn^lDe  and  TabtOar 
HaU-plate  CaisST«i  tbrev  doubig  bicki,  wfCh  uitien 

ISavio  Lantern,    3|in.   oondenaen,  double  (root 

Waiited.lCUaeniaad  1  DeCaotiTe,' Boond  Ai»arium, 
One  Kt  of  (In.  baok-fear  Iiatha-liMtd  Oaatlnffa. 
Bralth  ISin.  BellOWa.  »1  LwVlce,  lot  of  lathe 
Induction  Coil.  {in.  "park,  44eU  batterr,  ^luarta, 
Ijuve  Uedlokl  Ooll.  s:poTen,  complete  with  battery, 
Boaeinette  Parambnlator.  biejele  wbnia,  com- 
Tweotf-foor  nhole-plite  NegattTaa ;  OrcatNoilheni, 
"Iiondon  BnoyolOMedla,"  1BW,>aioli.,pii<eot, 
Offen,  eomplcM  Kt  at  LooonuttlTS  Part*, 


"  Blactrloian,"  31  hook  numben,  at  nomben 
Wanted  to  eiehange  nlld  bnai  hlgb-preaiun  Ume- 
Pioe  Kodel  Loeomotlve,  I>t  noted  maker,  IN-  «ia. 
Abore  bai  Oopper  BlTOted  Boiler,  M  tubw,  fln 


Bplsndid  Dlaaolwln  b  Vie  w  A^^ratn 
Exchann  new  Arc  lAmp,  witli  globe,  a 
loJaotoT.  No.  Jmin.  (Grviihini  patent;.  1 
Dno-Buin  Biaachopp  Oaa  Tnglnii.  fr 
email  Steam  Bngine   and  Boiler, 


Half-hoiH   doubla-aatioD  oacillating  Ba| 

Foot  Latbo,_TiiD.  eMilie^^Bft^jBBd  be 
AKriooItiiral  Implemanta,  "|^^ 
"  EDKliab  Heohanla,"  Tola.  I.,  IL,  aad 
)H.P.  Boiler,  aa  new,  sort  £1<.  Bitliufi 
Comet  and  B  SatTEnpboolaiD,  C  and  B  fil 
M  Waxwork  Heada,  coet  a<ra  CU  t 
Varlonetta  Nerro  Tronpe,  ii  Ma 
Xloroaoopio  Objeota-— Pine  oaMnMi,  a 
"  BnBtneer,"  IJ  Jaat  fo'";"^  t_'^,  ,■• 
Stooka  and  Dlaa,  S  acta,  Ouutdlt^i  (• 

Three  Portable  Hanuoninma,  SH  Oq 
aBBOine:er.  *0  cubic  I'-t.  and  wwilita.  a 
Fint.olija  Kifled  Air-Oane   and    Apl 

lands 
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Rnr  niuatnlad  Piloe  Uit  ot  Sorewa,  B 
HUlar'a  BlaotrtO  Depot,  14,  Dean^ 
Whaat-OQttl^  andDtwldlDf  la  11 
Tam   o'  Shantar  Ronaa.— Pine,  ami 

Xanohaatar  BleotrtoaJ  Stoiea.  — 
Bleotrio  UK!it.-Compl<^t«  hutaUatlc 
Olaalera'  Dlamonda,  Aa.  ed..  ap< 
Diamond  Potata  tor  all  kind*  of 
Diamond  Tori^ne'  Toola  (or  tniinf  ■ 
Diamond  DrlUa  (ram  1*.  Drill  Stod  i 
Diamond  (Or  tapidarlea,  Duuoond  Spai 
Dr.  Alllnaon  wr-tea^— "Conautt  Foni 
Sllwered  Olaaa  Spaenla  aad  Plana  lO 
Printing  Preaaea,  eomplrte  wiUi  irpi 
"  Heat :  tbe  True  Solntlon  of  the  1 
Umbrellaa  Be-ooTDred  equal  to  u 
Inka  tor  Crcloatile,  if.    Black.  9i.  3,1. : 

M.  M.  110.  luB.,  v^t  rr.  -Jo....  Id.  »d..l.,«.™J. 

Skatei  licraol,  under  coat  to  elew.  war 
Skatsa,  wood,  polinbed,  with  broad  and  n 


KooUea,  Iiimjted,  Sola  Hanii(act<irer 
Klaroaooplo  Objaato.  Ont-^aiB,  l.a 
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IPHONES-    THEIE    CONSTBUC- 
flOJr   AND    FITTIHO-XII. 
By  F.  0.  Aixeop. 
of    "FnotictJ    Hoctrio    Bell   Fittjng,'' 
Slectdo  Bell  CocstruotiDn,"  "  PractinI 

Elsotiio  Light  FittiBg,"  £c. 
sating  far  and  Bemoriss  P«nlt*. 
11  telegraphic,  telephonic,  or  otiier  sys- 
ms  of  electric  oommunication,  certain 
I  will  from  time  to  time  develop 
slves,  however  well  the  apparatus  may 
been  conBfnictcd  and  erected.  These 
liled  "taiiltB,"  and  the  mothodB  of 
ij  and  romoTing  tioso  will  form  the 
t  o/  this  article.  Communication 
m  two  telephone  Btations  can  be  inter- 
1  by  faults  arising  in  the  "ringing" 
1,  or  the  "  speaking  "  circuit,  or  in  uie 
;  common  to  both.     Thus,  in  tie  tele- 

atations  A  and  B,  A  may  be  able  to 
p  B.  yot  B  may  not  bo  able  to  ring  up 
ugh  both  can  hoar  clearly ;  or  the  nng- 
»y  bo  good  in  both  tlirectious,  and  tho 
ng  interrupted  from,  one  end,  but  in 
)Ter  circuit  the  fault  occurs  lie  effect 
Bame — ^viz.,  to  render  both  instruments 
s  for  practical  purposes  until  it  is 
ied.  'The  rapid  detection  of  faults  in 
one  instrnmanta  reriuires  a,  thorough 
odge  «f  their  conatmction,  combined 
10  amflll  amount  of  skill  and  experienco. 
moos  telephone  ouinpanias  keep  men 

"mgpectora,"  whoso  sole  duty  ia  to 

and  remove  faults  as  they  arise  on  the 
ibera'  liaea  orinstauneatB,  and  on  tfie 
md  quickness  of  those  men  depends 
of  the  efficiency  of  the  system.  A  good 
oiLa  inspector  can  generally,  after  a 
B  or  two's  testing  of  one  ol  tne  instru- 

witb  a.  abort  length  of  wire,  during 

time  he  momeataiily  connects  one 
lal  or  part  of  the  iostrument  witJi 
[T,  point  out  almost  the  exact  position 
fauU. 

in  removing  fanlta  from  a  telephone 
he  proper  way  is  to  alt«r  or  repair 
g  till  yon  are  absolutely  sure  where 
ult  is.     This  maxim  cannot  be    too 

impressed  ou  all  telephone  fitters,  as 
aeose  araouut  ol  trouBle  will  be  aaTed 
ictly  adhering  to  it.  The  slovenly 
rolass  fitter  who  jumps  at  conclusions, 
rthwith  attacks  a.  certain  part  of  the 
LtuB  because  an  idea  strikes  him  that 
At  lies  there,  is  one  who  should  leave 
one  fitting  alone,  as  his  faasty  action 
D  nine  cases  out  of  ten,  lead  bim  into 
liSBcuJtiQS.  He  will  pull  to  pieces  tke 
litter  when  the  fault  was  perhaps  the 
7  run  dry,  report  ,a  faulty  generator 
the  trouble  is  a  break  in  the  line,  or 
;  the    receivw   wtea    the    automatic 

was  the   offending  part  of  the  ap- 

lareful,  therefore,  to  make  a  thorough 
tion  of  the  whole  appartua,  and  care- 
test  each  circuit  before  attomping  to 
T  repair.  Adjust  only  a  little  at  the 
md  if  B  piece  of  apparatus  ia  working 
Mwise  Boonghfolet  it  alone.  When 
ing  for  a  fault,  make  first  a  careful 
tion  as  follows: — First  examine  the 
f,  replacing  any  zincs  that  may  be 
T  eaten  away,  and  see  that  each  cell 
uity  of  solution  in  it.  Scrape  off  any 
Ifl  liiat  may  have  collected  on  the 
I,  zino,  or  glass  jar.  If  necessary, 
lat  the  jars  and  recharge.  Try  all  the 
ting  screws  to  see  that  none  are  loose, 
rape  with  a  knife  or  clean  with  emery 
at  may  have  become  corroded  from 
b  with  the  aolutioa.  Follow  up  the 
.  I>II.--Va.  U47. 


wires  from  tho  battery  to  the  instrument, 
repair  them  where  damaged,  and  staple  up  if 
loose.  Next  inspect  the  switch-boll.  Try 
all  the  connections  to  see  that  they  are  (irmly 
Bcrewodup,  and  see  that  the  switohhookworu 
freely.  Carefully  note  that  good  cuntaot 
is  made  when  the  automatic  arm  is  up,  and 
also  when  down.  Inspect  the  bell.  If  of  tho 
battery  form,  see  that  the  contact  post  is 
firm  and  the  platinum  contacts  clean.  If  of 
the  magneto  form,  see  that  the  bell  is  not  out 
of  adjustment,  and  test  the  automatic  cut- 
out of  the  generater  to  see  that  it  is  working 
well.  All  rubbing  contacts  may  have  tho 
minutest  drop  of  oil  placed  on  them  with 
advBotase,  but  the  quantity  must  be  very 
small  indeed.  Then  inspect  the  transmitter : 
if  of  tho  Blaka  type,  clean  the  carbon  contact 
by  drawing  a  clean  pieco  of  note-paper 
between  the  button  and  platinum  point.  If 
of  the  Qower  pattern,  see  that  no  pencils  are 
broken,  and  the  connections  are  firm.  Next 
inspect  the  receiver :  see  there  is  no  dirt 
between  the  pole-pieco  and  the  diaphragm, 
that  tho  diaphragm  is  not  buckled,  that  the 
bobbin  is  tight  on  tho  pole-piece,  and  that 
the  cord  is  sound.  See  that  the  two  ends  of 
the  telejihone  cord  are  not  fraved,  and  thus 
short-circuiting,  if  bo — double  back  the  ends 
well  under  the  terminal  screws.  Metal  tags 
are  now  almost  always  employed  for  connect- 
ing tho  cords,  tho  wire  being  soldered  to  the 
tags,  and  the  point  of  the  tags  passing  under 
the  terminal;  t^i"  makes  the  best  job.  If 
the  telephone  cord  is  suspected  of  being 
broken,  it  should  be  removed  and  toated 
for  continuity  with  a  cell  and  galvano- 
meter, a  slight  tension  being  put  oa  the 
cord  while  tested,  in  order  to  cause 
the  broken  ends  to  part  should  there 
be  a  break.  A  broken  receiver-cord  ia  often 
difficult  to  detect,  the  cord  appearing  intaot 
at  one  moment,  while  tho  next  tho  continuity 

It,  after  having  boon  carefully  over  the 
instniment  as  directed  above,  the  fault  ia  not 
discovered,  proceed  to  test  for  the  particular 
fault  that  may  be  on ;  but  look  well  first,  and 
do  not  alter  the  least  thing  till  you  are 
quite  sure  what  you  intend  doing. 

One  of  the  most  common  faults  is  : 

—This  fault  is  generally  local,  and  if  the 
instrument  is  of  the  microphone  class  we  must 
look  in  the  microphone  or  local  cell  for  the 
origin  of  it.  A  continuous  humming  noise 
is  caused  either~lst,  by  the  transmitter 
(ospeciolly  if  of  the  Blake  type)  being  too 
loosely  adjusted ;  or,  2Qd,  by  t^  tqcol  ooll 
being  too  strong,  To  ascertain  which  of 
these  is  the  case,  touch  the  diaphragm  with 
tbo  finger,  and  if  this  stops  tuie  noise  the 
adjustment  ia  too  loose,  and  screwing  up  the 
adjusting  screw  will  cure  it.  Should  the 
noise,  however,  continue,  unlosa  the  trans- 
mitter is  so  tightly  adjusted  as  to  affect  the 
tr^nsmisaion  of  spooch,  tho  local  coll  is  too 
stjrong,  and  if  there  are  more  than  one  ooll, 
one  or  two  must  bo  taken  oO.  If  there  ia 
only  one  cell,  as  ia  generally  the  case  with 
transmitters  of  the  Blake  class,  a  resistanoe 
of  two  to  three  ohms  should  be  inserted  until 
the  battery  weakens.  In  the  Biaka  trans- 
mitter rasping  soanda  are  caused  by  the 
carbon  buttons,  where  they  touch  the  plati- 
num pointe,  being  rough.  If  this  isthe  oose, 
the  screws  in  the  insulated  block  must  be 
slackened,  when  the  carbon  button  can  be 
moved  up  or  down  a  little,  ao  as  to  bring  the 
pointe  to  a  new  spot.  Dust  in  between  the 
springs  of  the  contact  in  the  local  circuit  will 
also  often  give  rise  to  rasping  sounds  in  the 
receiver,  or  the  spring  may  not  be  pressing 
firmly  against  the  contact  stud.  It  should 
be  remembered  that  when  the  spring  only 
touches  the  contact  lightly,  the  slightest  jar 
or  vibration  causes  it  te  act  as  a  microphone, 
which  could  not  happen  if  the  contect  is  firm. 
If  the  contact  has  a  rubbing  action,  as  all  the 
more  modem  forms  have,  see  then  that  the 
spring   makes  firm    contact,  and    put  the 


slightest  touch  of  sweet  oil  on  the  point. 
Never  put  oil  ou  dotting  contacts,  as  thic 
will  only  make  matters  worse.  «*BafiHC 
attempting  to  remedy  a  fault  of  this  character, 
it  must  bo  ascertained  by  testing  whether  the 
fault  may  not  be  at  the  distant  end.  To  da 
this,  join  the  "line"  Ii  and  "earth"  E 
terminals  (see  Fig.  20)  with  a  short  pieee  ol 
wire,  and  if  the  noises  cease,  the  fault  m  pro- 
bably at  the  other  station.  The  speaking  of 
a  Bloke  transmitter  will  often  becuma 
impaired,  owing  to  the  rubber  ring  y,  or  (Im 
glove  on  the  spring  h,  having  become  I;tickJ^ 
This  can  bo  remedied  by  placing  a  paper  rtng 
between  the  rubber  and  iron  fi'amc,  or  in  tlM 
case  of  the  spring  k,  between  the  glove  waA 
the  diaphragm.  laolLcaaos  of  adjuftingor 
repairing  transmitters  never  pull  spiings  bock 
too  far  or  turn  adjusting  screws  more  thac 
a  quarter  of  a  turn  at  a  time,  as  it  must  be 
borne  in  mind  that  transmitters  are,  in  many 
respecte,  delicate  instruments,  and  will  oot 
stand  rough  or  clumsy  handling.  If  th» 
telephones  are  of  the  E.M.  type,  having 
receivers  only,  one  of  which  is  used  as  tha 
transmitter,  noises  in  the  telephone  luay  b« 
caused  by  a  partial  break  or  disconnection  is. 
the  line,  or  the  contact  springs  of  tho  auto- 
matic switch  may  not  make  firm  contacL 

We  will  now  pass  on  to  more  complieatel 
faults,  and  will  treat  «f  each  faidt  in  ean- 
nection  with  both  the  "  receiver"  oxnL 
"  microphone "  type  of  instniments.  Jiy 
"receiver  type''  is  moant  the  form  where 
there  ia  no  microphone,  there  being  twa 
reoaivers,  one  of  which  is  used  as  a  trans- 
mitter, and  by  a  "microphone  instiumant " 
is  understood  the  complete  corabinatioB  wilk 
microphone  tranam.itter,  induction  coil,  anl 
switch  bell.  The  connections  of  tho  reeeivei 
type  are  given  in  Figs.  49,  i3il,  and  jl,  and 
of  the  microphone  in  Figs.  'i2  and  J'A.  Ia. 
speaking  of  faults  we  shall  refer  te  tha 
station  at  which  the  operator  ia  as  ths 
"  home"  and  the  other  as  the  "  distant." 

Bell  id  "II(me"  Stuti-M  ./-cs  .,.J  Jlinj. 
Ringiiifi  at  "  Dietiiiit"  Utrllii'ii  fi'|ji"(,  ani. 
Spe»h'ii.j     Uo<«l    in     bulk     Dirffluni.—U    it 

evident  that  the  fault  may  be  either  in  th% 
boll  and  its  attendant  apparatus  at  the  hora* 
station,  or  in  the  ringing  battery  and  it* 
connections  at  the  distant.  To  asoertuK 
which  of  these  is  the  case  (prosniniug  t\t» 
instrument  to  be  a  microphone  one  with 
battery  switob-bell),  join  terminals  C  and  L- 
with  a  short  piece  of  wire,  and  if  tha  ball 
rings  then,  the  fault  is  most  likely  at  tha 
distant  station.  If  your  bell  does  not  ring 
when  terminals  V  and  L  ore  connected,  tha 
fault  is  probably  in  your  own.  bell.  Inspect 
the  bell  and  see  that  the  adjusting  screw  kae 
not  worked  back ;  if  so,  screw  it  up,  so  that 
when  the  armature  is  held  against  tht 
magnet-poles  the  contaot  spring  just  leavtN 
the  contact  screw  and  no  more.  Should  tha 
bell  appear  in  good  order,  see  that  tho  back 
spring  of  the  ringing  key  makes  firm  con- 
tact with  the  front  atop,  which  is  conneetod 
to  the  bell,  and  if  this  is  aU  ri^ht  follow  tha 
wire  back  to  see  that  it  is  not  broken.  Next 
see  that  the  arm  of  the  automatic  switok 
makes  proper  contact  with  tho  battem  stop, 
and  if  not,  adjust  so  that  it  does.  If  the 
bell  rings  all  right  where  tetminab  C  and  L 
are  connected,  the  fanlt  is  either  caused  by 
the  batteiT  at  the  distant  end  having  got 
weak,  or  the  spring  of  the  ringing  key  daea 
not  moke  proper  contaot  with  the  bottoDt 
step  when  pressed.  The  battery  may  be  (oa 
weak  for  ringing,  yet  the  local  cell  for  tlia 
transmitter  may  be  strong  enough  t»  gira 
satisfactory  results  ou  the  microphone. 

In  the  instruments  having  magnete  switA 
bells  the  fault  may  be  in  the  beU  at  the 
home  station,  whica  may  bo  out  of  adjiut- 
ment,  or,  what  is  more  likely,  in  the  gesa- 
rater  at  the  distant  end.  It  your  bell  ringc 
when  the  handle  of  your  generator  is  turned, 
the  fault  is  in  the  generator  of  the  distant 
station;  but  if  not,  it  is  probably  iayvm 
own  instrument. 
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Inspect  your  bell,  see  tWt  the  adjuatmont 
is  perfect,  that  the  hammer  moTes  freely, 
ana  that  the  gon^  have  not  worked  loose. 
If  these  appear  all  right,  boo  that  the  wirea 
from  the  DobbinHare  not  touchloe  the  frame, 
and  eo  cutting  out  the  coils.  If  the  fault 
appears  to  be  at  the  distant  station,  inspect 
the  generator  there.  See  that  the  iustilatioa 
of  the  armature  has  uot  broken  down,  and 
that  the  automatic  out-out  or  armature 
shunt  worka  properly.  Probably  the  spindle 
fails  to  break  contact  with  the  epring  when 
the  handle  is  turned,  or  if  the  armature 
ahunt  is  of  the  "Post"  form,  the  bob  may 
not  leave  the  ooncact. 

Bdl  at  Home  Slatiim  Rint/a,  but  rnnnol  nr.ply. 
SprakiH^  goodin  Mh  f)irediunt.~TlbiMiBproh- 
aolyduetothe  battery  at  home  station  having 
got  weak,  or  the  boll  at  distant  station  is  out 
of  adjustment.  Test  as  described  for  pre- 
Tious  fault,  repair  any  apparent  bad  places, 
and  test  a^ia.  If  the  instrument  has  a 
battery  smtch  bell,  you  eau  ascertain 
whether  the  bell  at  Uie  far  end  ia  ringing 
thus :— Take  roooiver  off  the  hook,  and  hold 
it  to  ^our  ear ;  then  with  a  short  piece  of 
wire  join  terminals  0  and  L,  and  if  the  bell 
at  the  far  end  is  ringing,  a  loud  ohattering 
noise,  correepooding  to  the  make -and -break 
of  the  circuit  by  the  bell,  will  be  heard  in 
your  receiver.  With  instruments  having  a 
magneto  awitah  bell,  teat  as  doBoribod  for  the 
previous  faulL 

Bell  at  ffume  Statiun  does  mi  [!iuy,  and  no 
fall  can  be  sent  to  Dintant  Slaliuji.  Sjitakinij 
Good. — The  fact  that  the  speaking  ia  good  in 
both  direotiens  provee  that  the  line  is  intaot. 
!EKtuiune  and  test  as  described  for  the  pre- 
vious faults ;  but  fault  will  most  likely  be 
found  in  the  automatic  switch  of  the  inatru- 
Tnent  at  tho  homo  station.  Probably  the 
iMttom  contact  for  bell  oirouit  does  not  make 
good  contact  with  switch-hook.  Adjust  and 
teat  again,  when  all  wilt  probably  be  found 
light.  Should  no  fault  be  found  in  eitJier  of 
the  instruments  at  tho  home  or  distant 
station,  it  is  probable  there  may  be  a  partial 
break  or  disconnection  somewhere  in  the 
-cirooit.  A  traasmitter  will  often  speak 
through  a  high  resistance  contact  or  partial 
disconnectioa  where  a  battery-bell  would  not 
ling,  since  a  very  small  current  is  required 
to  work  the  receiver,  and  tho  fault  might  be 
of  too  high  a  resistanoe  to  let  sufficient  pass 
for  tho  bell,  but  quite  enough  for  the  receiver, 
the  ourreat  for  which  is  of  a  higher  E.M.F. 
If  the  switch-bell  is  of  the  magneto  form,  it 
is  probable  that  tho  generator,  if  a  good  one, 
-would  ring  through  any  resistance  that  tho 
transmitter  would  apeak  through. 

Signallirtf  Otod  in  both  llirectinni,  but 
mnntC  makt  DUtant  Statttfii  hrar. — The  fault 
bore  is  probably  in  the  local  circuit  of  the 
home-statioB  inatrument.  Examine  trans- 
mitter cell  and  test  with  galvanometer  (thick 
^dre  coil),  to  sea  if  it  is  in  good  condition. 
If  this  ia  so,  inspect  microphone,  and  also 
local  circuit- a wttoh,  which  may  not  be 
making  good  contact.  Should  thia  be  all 
right,  the  fault  ia  probably  in  the  primary  of 
induction  coil,  which  should  be  tested  with 
galvanometer  for  continuity.  Should  all  be 
found  in  good  order  at  home  station,  inspect 
receiver  at  distant  station,  where  iron-fihngs 
or  dust  may  arobably  have  got  between  the 
Dole-pieoe  aad  the  diaphragm.  Particles  of 
dust,  &c.,  very  often  remain  in  the  receiver 
cases  after  they  leave  the  ma^ufft(^tu^er'^ 
hands,  and  these  will  frequently  shake  down 
between  the  diaphragm  and  pole-piece,  filli 
up  the  intervontng  apace  and  interfering  w 
its  action.  A  very  simple  remedy  for  this  is 
to  cut  a  disc  of  tiaauo  paper  ^in.  largar  than 
tbo  boll  part  of  the  receiver,  and  having  s 
three-quarter  hole  in  the  centre.  If  this  i; 
gummed  at  tbo  edges  and  the  centre,  and 
dtuak  on  the  end  of  the  bobbin  as  centrally 
as  possible,  the  edges  can  be  pushed  down 
into  the  bell  part  so  as  to  prevent  the  paper 
touching  the  receiver.  This  forms  a  kmd  of 
screen  that  will  prevent  particles  of  dirt,  itc, 


Eisaing  down  lower  than  the  end  of  the 
obbin,  thus  they  cannot  cause  any  trouble. 
"-)naUi,uj  Good  in  holK  IHrectiun^,  but 
't  hmr  at  Hmne  .S!«(iuji.— This  fault  is 
ar  to  the  one  just  described,  aed  is 
probably  due  to  somo  disarrangement  in 
the  local  circuit  in  the  inatrument  at  distant 
station.  Test  as  described  for  the  previous 
fault.  To  ascertain  whether  the  fault  ia  at 
the  home  or  distant  station,  join  terminals 
L  and  E,  tako  receiver  off  the  hook,  and 
holding  it  to  your  ear,  tap  with  your  finger 
the  diaphragm  of  the  transmitter,  which 
should  produce  a  loud  sound  in  the  receiver. 
If  this  is  so,  the  fault  is  probably  at  the 
distant  station ;  but  if  the  tapping  produces 


Uie  fault 
will  moat  probably  be  found. 

Signalling  Good  in  Both  Dirfrlwns,  htt 
iiiiiot  Bear  at  Either  StaHon.—Ihe  fault 
this  DOse  may  be  either  in  the  primary  or 
microphone  oirouit  of  both  instruments,  or 
in  the  primary  circuit  and  receiver  of  one 
instrument.  It  would  also  be  caused  by  a 
break  in  the  secondary  circuit  of  the  coil  and 
its  connections  at  eitlier  station,  or  the  auto- 
matic switch  may  be  at  fault.  To  ascertain 
at  which  station  the  fault  ia,  join  terminals 
L  and  E  with  a  short  length  of  wire,  take 
receiver  off  the  book,  and  holding  it  to  your 
ear,  tap  the  diaphragm  of  the  microphone. 
If  this  produces  a  loud  sound  in  the  receiver, 
the  fault  is  at  the  other  station ;  but  if  no 
be  heard  the  fault  is  at  your  own 
station. 

Proceed  to  locate  the  fault  aa  follows : 
Take  the  receiver  oS  the  book,  and  place  to 
your  ear.  Next  momentarily  connect  ter- 
minals 0  and  L  with  a  short  length  of  wire, 
and  if  you  get  a  sound  at  the  moment  of 
connecting,  the  trouble  is  in  the  microphone 
or  primary  of  induction  coil  and  its  con- 
nections. It  you  get  no  sound,  inspect  the 
automatic  switch,  and  see  that  it  makes 
good  oonnection  with  the  top  or  telephone 
circuit  contact.  If  you  find  no  fault  here, 
take  away  the  receiver  cord  and  replace  it 
with  two  wires,  and  if  you  get  a  sound  now 
the  trouble  ia  in  the  cord,  which  must  be 
replaced  by  a  now  one.  It  the  receiver  still 
appears  dumb,  connect  across  the  two  ends 
ol  the  secondary  of  the  coil,  and  then  join 
"  '  '  before.  If  you  get  a  sound  ia 
'  now,  the  fault  is  in  the  secondary 
windings  of  the  ooil.  If  you  get  no  sound, 
the  fault  ia  in  the  primary  of  coil  or 
crophone  and  its  connections,  Having 
iced  the  fault  to  the  primary  or 
local  oirouit,  we  have  now  to  find  out 
the  exact  spot.  To  do  thia  first  inspect 
the  local  transmitter  cell  to  see  that  it  is  in 
good  condition,  and  also  inspect  the  local 
contact  breaker  of  automatic  switch,  and 
note  that  it  makes  good  connection.  These 
being  all  right,  take  your  galvanometer 
(using  the  thick  wire  coils  and  still  keeping 
the  receiver  off  the  hook),  fasten  one  wii«  on 
to  the  terminal  C,  and  with  the  other  touch 
Id  Bucceaaion  different  points  ol  the  local 
circuit,  noting  the  deflection.    Should  at  one 

K'  ice  no  deflection  be  obtained,  the  fault  will 
found  between  that  point  and  the  one  last 
touched.  Presuming  there  ia  a  fault  found 
in  tho  local  or  primary  circuit  at  one  inatru- 
ment, there  must  still  be  anothi 
secondary  or  receiver  circuit  to  account  for 
the  speech  not  being  received  from  the  other 
end  ;  unless,  of  course,  there  is  a  fault  -~ 
local  circuit  of  both  instruments.  Wh 
looking  for  faults  in  the  local  circuit  of  a 
Itlake  transmitter,  it  should  be  noted  that 
the  spring  carrying  the  carbon  button  and 
the  one  with  the  platinum  point  do  not  touch 
one  another  except  at  tho  platinum  point.  It 
is  advisable  also  to  tost  with  a  galvanometer 
and  battery  to  see  that  the  iron  frame  and 
diaphragm  are  insulated  from  one  another, 
aa  contact  between  these  would  prevent  the 
microphone  working  properly.  While  tesl- 
I  ing  a  piece  of  paper  must  be  placed  between 
I  the  carbon  button  and  platinum  point. 
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KOBEL  LOCOKOTIVE-H&KI 
XIV. 

I  SHALL  not  apologise  to  Uiat  npr 
of  anatcura  for  whom  the  prscioi 
of  thti  leriea  of  articles  bos  been  itritt«[ 
'  to  introduce  a  very  aiaipli 
el.  I  think  there  moM  be 
number  of  our  reodeni  who,  though  iib 
Uie  other  mudels,  would  not  attenpt  1 
■tructioD,  through  lock  of  tools,  leinin 
For  the  espeoud  benefit  of  thete,  1 
deacribing  in  three  or  (our  aitiilM 
eosilj-majle  engine,  with  slide'TiWei 
In  thii  way  I  hope  to  neet  the  w  ioU 
naAert.  The  eogina,  a  portioa  of 
Fig.  G9,  ia  very  much  lit' 
thoH  sold  by  the  model-auken.  Butil 
rather  luperior  mechaniciLl  design  and  < 
ship.  It  is  anoutaide-cylioderangins- 
bore  by  Ijin.  rtrokB,  drivimg-wi 
eter,  3t'a.  gsuge-  It  will  b«  hasl 
spirit  lamp.  It  has  no  rovsrsing  gear. 
The  coiutnibtioD  of  the  engine  be 
what  is  lulled  the  foot-plate,  being 
frame -plate*,  and  axle-bearingi — all  ir 
CMUng.  The  pUta  (Fig.  69,  A)  ii  i 
the  centre,  is  flanged,  B,  round  the  txj 
has  thickened  prolongations,  C,  to 
axles.  There  are  no  aliding-axle  bet 
springs ;  nothing  but  plain  drilled  hole! 
the  axles.  All  this  ia  easy  enough,  b 
pattern  is  perfectly  plain  and  easiljr 
t'jin.  thieknosa  all  OTor,  except  at 
bearings,  which  may  bo  Vjin.  or  (in.  « 
enough. 

The  wheels  wlU  require  patterns ;  be 
bo  very  slight  ia  wood  if  the  arms  a 
There  are  two  ways  in  which  sack  ik 
wheela  may  be  made.  One  is  b;  ( 
spaces  between  the  anae,  which  U 
sheuld  not  adopt.  The  other  it  by  m 
boss,  and  arm*  separately,  and  uni 
together.  But  it  mads  in  thia  way  tht 
should  be  done  immediately,  betoce  t 
baa  time  to  go  out  of  truth.  Made  ii 
a  bit  of  perieitly  Beaeooed  mahogany 
taken,  and  the  rim  turned  out  of  i 
would  be  tamed,  and  the  stof  toi 
planed  np  and  tenoned  into  the  ba 
ojiposite  enda  of  the  arms  Qtted  witt 
and  juBt  held  by  means  of  a  spot  a 
few    oastiaga   could   be   mouldod  ff 
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bnt  not  auatj,   beoinM  it  wonld  aooii 
trokan   or  out  of  troth  by  moulding. 
ettl  pattern  on  be  nude  from  thii,  and 
B,  and  kept  foz  pammneat  use. 
Mtlur  mj  mnild  ba  to  oait  tlie  wbeoli 


lolid— that  ii,  H  diMi,  mark  oat  the  anna  on  the  1  the  engine.  Ai,  howerer,  the  cut  wheela.IuTe 
diihed  faoM,  and  drill  and  file  out  the  iatar-arm  to  be  turned  upon  the  treads,  edgea,  and  flanipee, 
■pacea.  Thia  wonld  giTe  a  deal  ol  tionble,  and  and boraei tamed np.hoIealMred,  andanniflleda 
would  be  xiora  tniUUe  for  making  a  good  natal  |  little,  the  whole  of  the  time  a^t  in  tuming.UM 
pOtemtbMfwtlM  Mtqsl  whetli  tobeiM9donl«ilid  whoeU  wouldnot  beiwjnfloed. 
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ut  ponsumed  is  the  fueL  The  eharga* 
Cilia  may  be  reriviSed  and  used  over 
Find  after  the  first  charge  need  never  It 
It  IB  to  be  understood,  of  coarse,  tlu 
dncta  or  pipes  connect  with  the  Beveral 
and  that  eacli  U  connected  with  a  valvi 
thus  he  seen,  saja  the  patentee,  thjit  I 
up  the  firei  and  attending  to  the  bq] 
and  Btaam  electric  currents  laaj  be 
direct  from  the  fuel. 


OPTICAL  ILLTTSIONS   ADAP^ 
THE  LAMTEEH.* 

AN  interealing  iUuaion  prodaoed  by' 
— prefernbly  silver  dollan — oonaits 
the  pieces  in  a  roir  and  TemoTiag  the  i 
{rom  betaeen  the  othen  at  right  aa^ia 
upon  vrhich  the;  were  all  originallj  am 
the  diatajice  between  the  moTod  ooia  an 


The  drivGT-nheelB  will  each  requiia  ,    , 

im  tlie  pin  of  the  big  end  of  the  connectinff-rod, 
"leMlM         "      ' 


•a  simply  lengths  of  i 


it  off  and 
«iin., 


■•d  Uw  leading  aod  trailing;  onea  ^^in.  diami 
'jhiEj  need  only  he  driven  tightly  into  the  diillod 
>a1w  ol  the  wtieela.  If  they  do  not  malie  a  tight 
St,  then  they  shoold  be  sweated  in. 

As  there  ore  no  uhoulderi  apon  the  axles, 
kMBBB  are  ahowa  standing  out  from  the  backe  of 
ibavheela  to  run  agalnat  the  framing,  and  so 
Ipvrenl  the  inner  edgea  of  the  wheels  from 
Moing    in    contact    wilh     the    framing    when 


BAHL'S    GAS    BATTEKY. 

ALL  stadents  of  electricity  luiow  how  im- 
portant the  results  would  be  which  would 
JoUow  the  sncceuful  constructian  of  an  oconomi- 
m1  gun  batter;',  and  many  will  therefore  he 
•>t»n«e8ted  in  the  device  patented  in  thia  country 
ij  Mr.  Obf  Dahl,  of  Allegheny,  Pennaylvania. 
The  iavention  relates  to  a  proceaa  of  generatiDg 
electricity  from  fuel — such  as  coke  or  coal — hy 
•iMaiical  means;   and  its  object  is  to  produ  ~ 

(lectricity  by  the  piinrJjil^  of  the  gas  hattory 

1  idkeitp  and  priictioal  manner.  The  pricciple  of 
Ibe  gas  battery  ia  well  known  to  be  that  when 
kjmwea  and  oxygen,  or  certain  other  Kssea  are 
tvoMght  into  contact  each  with  one  of  the  two 
•kotrodea  of  a  battery  immersed  in  sciduLated 
water,  and  the  electrodes  are  the  lernunals  of 
■loaed  circuit,  a  current  will  9ow  in  said  circuit 
The  some  result  can  bo  obtained  with  a  battery 
in  which  one  of  the  active  bodies  ia  gasoooa,  while 
the  other  is  liquid.  Uerotoforo  the  gas  batteries 
iave  not  received  much  application,  owing  '  ' 
wkBt  of  cheap  and  practical  ways  of  produci 
jMet,  especiaUy  the  hydroeen.  This  inv 
MDlMspbtM  an  aleotricity-prodacing  process 
i^oh  atiUses  a  new  and  economical  way  of  pr~ 
tacnig  hydrogen  together  with  ways  for  mar 
teianng  oxygen  or  aqniTalent  gaa,  gna-battory, 
w    ■aa-battOTea,    and     "     '~~ "       "      " 


working  c 


re  repreaeota 


faraaee  stmil&r  to  those  used  in  making  water- 
XBB,  which  is  ckar^ed  with  cobe,  cool,  or  other 
HDtable  fuel.  This  is  fired  and  brought  to  a 
oatun  temperature  by  the  aid  of  an  air-blast 
iqildied  by  the  blowor  B.  ^Vhile  the  fuel ' 
Tinag  to  the  required  temperature  a  gaseoi 
jnidact,  commonly  known  ua  "Siemens  geni 
■■tor"  or  producergaB,  ia  generated  and  passes 
thiwigh  the  pipe  to  the  gas-holder  C,  whence  it 
Jwttj  be  conducted  to  other  fumacea,  and  used  as 
foeJ  or  conducted  to  other  places  for  sundry  use. 
Tlie  supply  of  air  is  shut  on  and  steam  admitted 
to  the  incandescent  fuel  when  it  has  reached  such 
■  temperature  that  the  admitted  steam  will  be 
dacotnpoaed  and  a  mixture  of  hydrwen  and 
ewbonic  acid  gM  formed,  the  libersted  oiygen 
hDa  the  steam  having  been  combined  with 
earbon  from  the  fuel  to  carbonic  acid.  This  is 
attained  at  a  temperature  of  about  SDO^centi- 
nade  with  coke  and  590°  centigrade  with  coal. 
To  be  able  to  know,  if  tho  tamjierature  of  the 
aal  is  too  high,  ia  which  cose  part,  or  ill,  of  the 


carbonic  acid  Erst  generated  would  be  decom- 
posed and  carbonic  oxide  (ormcd- — a  sample  of 
the  gas  miitare  from  Uie  furnace  is  raiused  to 
paaa  through  a  aolution  of  chloride  of  copper  in 
muriatic  acid,  which  absorbs  the  carbonic  oxide 
i^htbe  proaent,  thereby  leaflenirg  the  bulk 
eight  of  the  sample,  indicating  too  high 
temperature.  Simultoneoualy  or  nearly  simAil- 
t&ueoosly  with  the  admitting  of  the  atciim 
to  the  incandeacent  fuel,  the  outlet  to  thu 
gasboldar  C  ia  cut  off  and  the  produL- 
tion  of  the  decomposing  steam  is  led  olT 
through  the  condensor  F,  wherein  Uie  steam  that 
Lght  have  escaped  nnilecomposed  is  condensed 
water,  and  the  gases  washed.  The  gas 
mixture  next  posses  to  a  puriGer  G,  containmg 
chemicals,  such  aa  hydrate  of  lime,  or  solutions 
of  carbonate  of  Eodium  or  potuaaium,  which 
abaorb  the  ciirbunic  acid,  and  allow  the  hydrogen 
I  pass  to  the  g:is-halder  11.  The  drawing  ahowa 
purifier  of  suitable  construction  for  hydrate  of 
mo.  When  impurities  are  present  in  the  ^s 
iituro,  they  are  aiused  to  be  absorbed  by  suit- 
able substances,  such  as  oxide  of  iron  for  sulphur 
compounds  before  the  gas  mixture  enters  the 
puriSers  proper,  thereby  rendering  it  easier  to 
revivify  the  carbonic  acid  abaorbing  chemicals. 
After  a  short  time  the  action  of  the  steam  on  tho 
incandeacent  fuel  in  the  furnace  will  have  so 
lowered  the  temperature  that  tho  manufacture  of 
gas  cannot  be  successfully  coutiuued,  and  it 
becomes  necessary  to  discontinue  the  current  of 
ateam,  and  to  renew  the  supply  of  air  in  order  t( 
repeat  tho  process,  alternately  producing  pro- 
ducer-gas  and  hydrogen. 

Oxygen  may  be  produced  by  any  well-knowi 
method.  The  patentee  prefers  to  produce  it  by 
heating  in  earthenware  tubes  I,  in  a  current  of 
steam,  aodium  manganate,  which  then  gives  oE 
free  oxygen  to  be  led  oil  to  the  gas-holder  J, 
forming  caustic  soda  and  lower  oxide  of  mnn- 
ganese.  These  products,  when  again  heated  ir 
air  from  the  blowor  B,  absorb  oxygen,  the 
manganese  being  Teproduced,  so  that  the  same 
portion  may  be  used  over  and  over  again.  By 
repeating  the  proceaa  a  regular  production  of 
.ygen  can  bo  obtained  from  a  small 


chemicals. 

The    gases    having   been   manufactured  and 
stored  in  the  separate   haldera   U   and  J,   are 
separately  conducted  to  the  opposite  ohambera  of 
the   battery  K.     The   battery  may  be  of  any 
suitable  construction  and  of  any  number  of  cells, 
and  the  cells  may  bo  joined  in  intensity,  or  in 
quanUty,  or  in  combinations  of  both.    The  battery 
shown  in  the  dravring  consists  of  a  jar,  of  gl; 
or  other  suitable  material,  doaed,  air-tight  at  t 
top,  and  having  a  dividing-wall  with  an  opcni 
at  the  bottom.     The  jar  is  filled  with  acidulat 
water  reaching  over  the  opening  in  the  dividin 
wall,  closing  oS  two  separate  chambers  contai 
ing    the   gasea.      Each   of   the    chambers  a 
contains    an    electrode    of   platinum,    or   other 
suitable     material,      partly    immersed    in    tho 
acidulated  water.     The  electrodes  are  electrically 
connected  with  each  other  outaide  the  battery 
through  the  worldog  circuit  or  circuits.     Inatead 
[of  oxysen,  certain  other  gasea,  mixtarea  of  gosea 
or  liqidds  such  as  chlorine,  bromine,  or  nitric  acid 


the  others  is  adjudged  to  be  eqnal  to  Uu 
diuneters  of  He  three  coins,  then  maa 
diatanoe.  It  ia  fannd,  almost  without 
that  the  operator  tails  to  move  the  cola  f 
by  its  own  diameter,  or  more.  This  limp 
ment,  when  shown  in  the  lantern,  ia  m 
effective  than  when  viewed  directly.  T. 
to  lantern  uae.  a  spring  slide  -holder,  like  tl 
in  Fig.  1,  it  fitted  to  the  lantern  front,  an 
the  springs  are  placed  two  plates  of  ti 
IFpou  the  inner  gtaas.  near  Uie  upper  p 
eipoaad  anrtace,  are  cemented  two  disci 
^^^m.  in  diameter,  and  separated  s  dislano 


the  diameter  of  one  of  the  discs.  On  th« 
face  of  the  secood  glass  plate  is  camest 
disc  like  the  Other  two.  This  is  aUad 
plate  near  its  lower  edge,  and  the  plals  i 
■o  aa  to  bring  the  throe  discs  in  hue,  W 
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mgiog  the  tbrea  diica  in  a  row,  uid  prO' 
lem  on  thti  Bcreen,  aud  takuig  the  dtituiici 
>  thiee,  at  the  iCTe«D.  with  a  puir  of  I&rfi 
[he  eiperiEQent  ii  made  read;.  Sow  thi 
jtc  IB  moved  down  in  the  lantern  (aa  ii 
Jid,  of  eutine.  tha  image  moveB  upwarill; 
creen.  Let  anj  spectntor  aay  when  the 
■jetwecn  the  moving  dine  and  either  of  Iht 
ei|ua]  to  the  diatanw  taken  by  the  dtviden, 
■J  the  dividers.  It  will  be  found  that  tht 
«ill  be  greatlj  deceived.  It  ia  not  UDCom 
Tid  the  beat  ef  a  measuiementa  wrong  by  e 


uilv  the  eiipectatian  of 
n  the  apexea  of  on  eqoi- 
lat  he  doei  lee  in  realitj 


fuim  hU  expectation 
3  ia  illuatnted  app 
am  Prof.  T  " 
le  ODDcontrio  rings. 


uy  to  give  the  rings  a  gjratoty  motion 
requind  in  rinsing  ont  a  pail,  to  giya  the 
appearance  of  lurniaK.  Thia  is  acmm- 
I  the  lautani  by  a  movable  holder  ■which 
ded  on  a  pendulum  l»r  pivoted  to  the 
the  holder  and  to  the  anpport.  The  end 
Ider  which  receives  the  ahde  ia  apertured, 
•ied  with  two  curved  springs.  The  oppo- 
■  furnished  with  a  circular  hole  through 
3jscts  an  eccentric  mounted  on  a  atud  pru- 
om  the  support.  By  turning  the  Eccontric 
ot  the  attached  handle,  the  slide  is  swung 
a  circular  path  and  the  deairad  cfFect  it 

0  be  due 


JNGEN'S   SWITCH  PHTG. 

uatratiuD  ebowa  a  ueat  spring  plug  for  use 
■witch ■boards,  deviaed  by  ftS.  Lungen,  of 
„„..  f.    w™-v„i,      the  difficulty  w-*'- 

e  badlj  fil&ig  ei 


o  but 


clean  and  giro 

.  .       —     ._j    present    plug 

nrfaoes  ore  fjrmcd  by  a  tube  slit  four 
1  with  the  four  segmanta  slightly  aprung 
,  so  Ihit  on  insertion  into  its  proper  hole 
iring  contact  is  obtained,  and  the  slight 
luring  ita  inaeitton  and  removal  ia  auifi- 
sep  the  surfocea  bright  and  clean.     Such  a 

Slog  accommodates  itself  even  to  worn 
will  prove  a  great  convenience  where 
kBVe  to  be  made  so  frequently  that  wearing 
■n  important  factor  in  the  lucceaatid 
of  a  iwilchboaid. 


>ncnON    IN   TELEPHONE 
CIItCUITS. 

7H0D  of  reducing  induction  in  telephone 
mita  baa  been  patented  by  Mr.  Jo^n  J. 
New  York,  the  principles  of  which  will 
tood  from  the  accompanying  engravings 
B  how  the  two  aidea  ot  a  round  metslfic 
C,  may  be  electrostatically  charged  with 
■  of  different  sign  by  a  diaturbiug  wire,  A, 
ih  an  inlermpted  current  may  be  paaaiug. 
te  A,  at  any  given  moment,  bo  ohorgeil 
naa  pclential,  then  the  near  wire  B  will 
d  directly  with  a  plus  potential,  and  the 
iro  C,  being  charged  in  turn  by  the 

-^_  ...,.     "ig{|jj  charging 

a  circuit.    39 


e  thia  difficulty,  Mr.  Carty  proi 
le  charging  circuit,  and  place  one  bi 
3  of  the  telephone  circuit,  thus  can 


When  a  series  ot  telephon 

,j 11.1  ..  npj  auother,  as 

ire  may  be  can.._  ____    __ 

id  the  outside  of  each  ot  tbe 
outer  circuila.  thia  arrangement  having  a  similar 
efTect  in  destroying  the  el ectroilatic  action  to  ^oae 
described  above. 


THS  IlEOIEO-BAOHET.-XI.- 


use  a  coned  coil,  the 
thicker  at  one  end  than  at  the  other.  "Such  "a 
wound  in  steps  of  increasing  thickness,  has  been 
used  for  some  years  by  GailTe,  in  his  arc  lamp  ;  it 
has  alao  boon  patented  in  Germany  by  Lenpold. 
M.  Trcve  haa  made  the  auggeation  to  employ  an 
utilise  the  magnetism  of  (he 
the  onrreat.  Treva  deolarea 
a.  for  an  equal  current,  four 
times  the  pulling  power.    I  doubt  whether  that 


,y  given   current  through  an  iron 
a  copper  wire  of  the  some  bulk, 
ipliea  that  we  must  force  lite  current  through  sii 
aes  the  resistance ;  and,  therefore,  we  ahall  liave 
employ  alx  times  the  hona-power  to  drive  the 
tame  current  through  the  iron  wire  coil,  so  that 
there  ia  really  no  gain.      Again,  a  suggestion  has 
been  made  to  iudose  in  an  iron  jacket  the  coil  em- 
ployed io  this  way.    Iron-clod  solenoida  have  been 
— Lployed  from   time  to  time.       Uut  thflv  do  not 
Teaaa  tha  range  of  action,      ■flliat  they'  do  ia  to 
id  to  prevent  the  falling  off  of  the  internal  pull 
tbe  region  within  the  mouth  of  " 


all  on  ooythiug  outside . 

core  placed  at  a  distance  of  half  a 
diameter  of  the  aperture  :  it  is  oidy  wbeu  the  core  ia 
inaide  the  tube  that  the  attraction  begina ;  and  the 
mognetiiing  power  ia  practically  uniform  from  end 
to  end.  Laat  year  I  wished  to  make  use  of  thia 
property  for  some  experiments  on  tbe  aclioD  of 
magnettsm  on  light,  and  for  that  purpose  I  had 
built,  by  MassrB.Pataraon  and  Cooper,  this  powerful 
coil,  which  ia  provided  with  a  tubular  iron  Jacket 
outside,  and  a  thick  irou  disc  perforated  by  a 
central  hole  covering  each  end.  The  ma^etic 
uitaroQnd  the  eilflrior  of  the  ooil  is  practically 
pleted  with  soft  iron.  With  thia  coif,  one  may 
...  !  it,  there  U  an  absolutely  uniform  magnetic 
field  from  one  end  of  tha  tube  to  the  other ; 
not  falling  off  at  tho  ends  as  it  would  do  it  the 
~  ignetic  circuit  bad  simply  an  air  return.  The 
lole  of  tbe  amp*ra-luma  of  exciting  power  are 
iployed  in  mognetiaicg  the  central  apace,  iu  which 
therefore  the  actions  ore  very  powerful  and  uni- 
form. The  coil  and  ita  aaes  were  described  in  my 
lecture  lost  year  at  the  Koyal  Institution  on 
'  Optical  Torijuo." 

Iitterniediato  Fonna. 

The  property  of  the  coil-and-plunger  of  extending 

lie  range  of  action  has  been  adopted  in  various  ways 

by  inventors  whose  object  waa  to  try  and  make 

cfectm- magnets  with  a  aort  of  intermediate  range. 

tain  pnrposea  it  ia  desirable  t*  ._--... 


Some  of  the» 


^_ ,  the  Cantor  Ijecturee    delivered  by 

Prof.  Bavunii  P.  Tuousoi',  B.Bc.,  belore  the  Booletf' 
of  ArtL 


it  combines  some  of  the  features  of  Ibo  ironclad  elee- 
tro- magnet  with  those  of  the  movable  plunger;  ithM 
a  limited  range  of  action,  but  iaof  great  powerovar 
tbat  range,  owing  to  ita  excellent  magnetic  drcuiL 


Sft 


used  iu  WeatooVt 


Here  (Fig.  3fi]  is  one  form  of  tubular  iioodae 
elaotro-magnet  that  deservea  a  little  more  attentioB, 
being  the  one  used  by  Mesari.  Ayrton  and  Perry  ia 
IRH2 ;  a  coil  bas  an  iron  jacket  round  it,  tmt 
m  annular  iron  disc  across  tbe  top,  tot  iK 
■ai  iron  disc  across  tho  bottom,  there  bdar 
also  a  short  internal  tube  of  Iron  extending  a  Ii 
— ly  down  from  the  top,  a' '  ■"' ■" 


Pia.  3C,— Ayrton  and  Ferry's  Tubular  I>^df 
£lectro-Mi^et. 

hort  internal  tube  ot  iron  coming  op  frOM  Ac 
bottom.  The  magnetic  effect  of  the  mcloaed  oonpec 
concentrated  within  an  extcemeli'  Met 
between  the  ends  ot  tbe  internal  tntiev 
there  is  a  wonderfully  strong  unifbiai  flsU. 
inge  of  action  you  con  alter  just  ■«  foe 
please  in  the  conatruction  by  (horteiiing  or  leKetbia- 
—  the  internal  tubes.  An  iron  rod  inserted  •elow 
rawn  with  great  power  and  equality  of  M^ 
.  .[  tbe  range  from  cue  end  to  tbe  other  of  fraMi 
internal  tubes. 
Actton  of  Ua^Ttstlc  Field  on  Small  Hmm 

In  dealing  with  the  action  o(  tubnlti  coBa  v^qk 
iron  oorea,  I  ahowed  bow,  whan  a  very  doit  coaa 
ia  placed  ia  a  uniform  magnetic  QeU,  it  ia  not 
dnwn  in  either  direction.  The  moat  extrema  omi 
is  where  a  nsaU  ^ere  of  aoft  in 
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Such  >  iphflre,  if  pUc»d  u 


iTen  the  moat  powgrful    I 


tpnvTKj  LI  puboou  in  even 
iua((ui»Jc  field,  dos*  not  tend  to  uiuvn  m  >u;  uutx;- 
tion  kt  the  SeU  la  trnly  nnif  ocm.  It  the  Q«ld  ia  not 
anifoim,  then  the  iron  spbere  ilirejs  teuda  to  move 
iioiD  the  plu«  where  the  field  is  wesk  to  s  pUce 
where  the  Seld  ia  atnmger.  A  hall  of  bismath  or 
one  of  copper,  tecda,  on  theooutrsry,  to  moTsfrom 
k  pluv  where  the  field  ia  atrong  to  a  pUoe 
wheie  the  field  ia  weaker.  Thu  it  the  ax- 
pUuktioa  of  the  utlona  called  "  dia-magnetic," 
whioh  were  at  one  time  srroneoDalj  attritxited  to  a 
■uppoaad  dia-mignetje  polaiit;  oppodte  in  kind  to 
the  ordjuary  magnalae  polaiity.  A  dmple  wa^  ol 
atating  the  Uustt  u  to  aay  that  a  amall  nihere  of  iron 
teada  to  mon  ap  tba  ikp*  of  a  magnatio  field,  with 
■  foTM  proportional  to  tiat  alope ;  whilet  (in  air)  a 
•phace  of  biamoth  or  one  ol  oopper  tendi,  with  a 
feeble  force,  to  moTe  down  that  alope.  An;  amall 
piece  of  wf  t  iron — a  short  ojlinder,  for  example— 
abowi  tha  wme  kind  of  behanonr  as  a  amall 
q)hera.  In  same  of  Ayrton  and  Perry'a  ooiled- 
nbbon  amptre-melers  and  Toltmeten,  and  in  aome 
of  Sir  William  T" 
principle  ia  applied, 

8«oUMi«d  Ooila,  with  Plaaff«(. 

An  important   sognatioD  was  made  by  Page, 

aViut  1850,  when  he  deeigiied  a  form  of  ooil-aiid- 

Jlongas  having  a  traTel  of  indeBaitaly  long  range. 
he  soiled  tabs,  instead  of  oonsistins  merely  of  one 
ooil,  excited  simultaneonaly  throngnont  its  whole 


it  into  any  of  tha  sec- 
, .  SBppoas  an  iron  oora  to  be  ioit 
eoteriDg  into  any  aeodan,  the  oorrent  is  turned  on 
in  that  MOtioa,  and  aa  tin  end  at  the  oore  pasaea 
throogh  It,  the  onirent  ia  then  turned  on  m  the 
Motion  next  ahead.  In  tliia  way  an  attractioD  may 
be  kept  up  along  a  tnba  of  indefimte  length.  Page 
oonatructed  an  electrio  motor  on  this  pun,  which 
was  later  rerired  by  Du  Menoel,  and  again  by 
Ifaioel  DepraE  in  hia  deatric  "  hammsr." 

'Windtns  of  Tnbolar  CoUa  and  Bleotro- 


The  mention  of  tUa  mode  of  winding  in  aectiona 
leada  me  to  aay  a  few  final  words  about  winding 
Id  generaL  Au  ordinary  coila,  whether  tubular  or 
provided  with  fixed  cores,  are  wound  in  laven  of 
Ltonate  right-handed  and  left  handed  spirala.  lb 
*  pnMieding laoture  I  mentioned  themistaken  notion, 
tMW  diaploTod,  that  there  ia  any  gaiu  in  makiugali 
the  ^ola  rigbt-handad  or  all  left-handed.  For 
one  paiUeuhv  Mse  there  ia  an  adrantaoe  in  wind- 
ing a  coil  in  aectiona ;  that  is  to  aay,  in  placing  pu- 
titiona  or  eloiteni  at  Interrals  along  the  bobbin,  and 
winding  the  win  ao  aa  to  fill  op  each  of  the  sue- 
«aariTe  ipaoea  between  the  partitloiu  before  pasiinE 


,  been  diacoveredthBtthiamadeof  wind- 
ing with  multipli  tcire  poaaeases  one  ioddental 
ftdvantage — namely,  that  ita  use  diminiihee  the 
tendenoy   to   sparking  which  occun  nt  bieak  of 

Extenalott  of  Rajise  by  Obliqne  Approach. 
I  now  paaa  to  the  meana  which  have  been  ang- 
gested  for  extending  the  range  of  motion,  or  of 
modifying  its  amount  at  different  parts  of  the  range, 
to  as  to  equalise  the  very  unequable  pull.  There 
are  aeveral  inch  dsvices,  aome  electiical,  othert 
purelji  mechanical,  others  electro -mecenical.  First, 
there  is  an  electrical  method.     Andr^  proposed  that 

and  oomea  to  the  place  where  it  ia  attraoted  mora 
rtroo^Ti  it  >>  automatically  to  make  a  contact, 
which  w^  ahont  off  part  of  the  current  and  make 
the  magnatiam  lesa  powerful.  Burnett  proposed 
another  means :  a  number  of  separate  electro- 
magneta  acting  on  one  armature,  but  aa  the  latter 
approached  these  electro- magnets  were  one  after 
the  other  cat  out  of  the  circuit.  I  need  not  aay  the 
adTantaga*  of  that  method  are  very  hypothetioal. 
Then  there  is  another  method  which  hu  been  need 
many  times  with  very  great  auoeeis,  the  method  o( 
-" — 'ng  the  motion   of   the 


aimature  ta  pulled  thua  obliquely,  the  pall  wijl  be 
diatributed  over  a  definite  wider  range.  Here  ia  a 
httle  motor  made  on  that  very  plan.  A  numbei 
of  pieces  of  iron  set  on  the  peripbary 
a  wheel  are  aucceaafolly  attracted  up  ai  . 
ways.  An  automatic  deVics  breaka  the  circuit 
as .  every  pieoe  of  iron  oomea  near,  just  at  the 
moment  when  it  gets  over  the  potea,  and  the 
current  being  cat  off,  it  flies  on  beyond  and 
another  piece  comes  up,  ia  alto  attracted  in  the 
same  way,  and  then  allowed  to  pass.  A  large 
number  of  toy  motors  have  been  made  fn>m  time  to 
time  on  thia  plan.  I  believe  Wheatatone  was  the 
first  to  devise  the  method  of  obliqne  approaoh 
iboat  the  year  I8II.  He  made  manv  little 
alectro-magnetia  motors,  the  armatures  of  whioh 
ware  in  soma  caaea  (olid  rima  of  iron  arranged  aa  a 
»rt  of  wheal,  with  two  or  more  sigzag  mternal 
leeth,  offering  oblique  aurfacea  to  the  attraction  of 
ui  eleotro-magnet.  Such  little  motors  are  often 
now   used   for  spinning  Qeiaaler' 


rs  their 


gn^ 


it  very  high  potantiala.  For  when  currents 
ipplied  at  Terr  high  potantiala  there  is  a  very 
tension  exeriad  on  the  inaulating  material, 

.. _gtopieroe  it  with  a  apark.     By  winding  a 

oolli&e^iiiu,  however,  there  is  never  so  great  a 
diffelMOe  of  potentials  between  the  windings  on 
tiro  adjacent  layers  ai  there  would  be  if  the  tayerB 
weia  wound  from  end  to  end  of  the  whole  length  of 
coil.  Cansequently,  there  is  never  so  great  a  ten- 
sion  CD  the  insalalin([  material  between  the  layers, 
and  a  coil  ao  wound  is  Isaa  likely  to  be  injured  by 
the  ooourrenoa  of  a  apark. 

AiMUier  vaiie^  of  winding  has  been  suggested— 
namaty,  to  employ  in  the  coils  a  wire  of  graduated 
Ifciokttesa.  It  ha*  been  shown  by  Sir  William 
Thonunn  to  be  advantageoua  in  the  conatruction  of 
ths  <i)ila  of  galvanometers  to  use  for  the  inu(^r  coila 
of  amall  diameter  a  thin  wire ;  then,  as  the  diametera 
of  the  windings  increaae,  a  thicker  wire,  the  thickett 
wire  being  us^  on  the  outermost  lasers,  the  gauge 
being  thus  proportioned  to  the  diameter  of  the 
windings.  But  it  by  no  meana  tallowa  that  the  plan 
o(  using  graded  win,  which  is  eatiafactory  tor 
galvanometer  colli,  is  neoeaaarily  good  tor  electro- 
magneta.  Ia  deaiguing  electro- magneta  it  ia  necee- 
aarv  to  consider  the  means  of  gettrng  rid  of  beat ; 
and  it  is  obvioua  that  the  outer  layera  are  thoae 
which  are  in  the  moit  favonrable  position  for 
^tting  rid  ot  this  heat-  Kxperieuce  abows 
that  the  under  layers  of  coila  of  electro-magaeta 
tlwtjt  attain  a  higher  temperature  than  thoae 
at  the  aurtaoe.      If,  therefore,    the    inner   lajfera 

■-     be    wound    with    finer    i-'~     ""-"— 

and     generatini 


higher 

than   the    GUI' 

heating  would 


Lcr°to     OVK- 

iled.    Indeed, 
s  the  galvano- 

plan,  and  wind  electro -magn  eta  with  wire! 

.re  atoatra  on  the  inner  layers  and  finer  on 


for  each  layer,  fbeir  anterior  extremities  being  i 
soldered  together  at  one  end  of  the  ooil,  and  their 
poitMloreitnaaltlM  being  aH  faUI«t«d  tf^rther  at 


Ou&ita 

ring :  it  tries  to  ^  nearer.  The  only  way  it  can  get 
nearer  ta  by  swinging  ronnd,  and  so  it  gnulnally 
approa«hee,  and  as  it  approaches  the  place  where  it 
is  nearest  to  tha  internal  projection  of  the  rim  the 
uurrent  is  Cat  off,  and  it  swings  farther.  This  mode 
ma^  be  likened  to  a  cam  in  a  mechanical  movement. 
It  IS.  in  fact,  nothing  else  than  an  electro- magnetic 
<«m.  There  are  other  devices,  too,  whicli  are  more 
like  electro -magnetic  linkages.  If  yoa  curve  the 
l>olea  or  ahapa  them  out  yoa  may  obtain  actions 
which  are  like  that  of  a  wedge  on  an  inclined  plane. 
rbere  is  an  electro -magnet  in  one  of  Paterson 
md  Cooper's  arc  lampa,  wherein  the  p(4e-pieoe, 
joming  out  below  the  ma^et,  has  a  very  pecsliar 
Hhape,  and  the  armature  is  so  pivoted  wiui  respect 
1:0  the  magnet  that,  as  the  aimature  approaohes  the 
nore  aa  a  whole,  ita  surface  recedes  from  that  of  the 
pole-piece,  tha  effect  being  that  the  pull  is  equalised 
uvera  coudderBble  range  ot  molioD.  There  la  a 
lomewhat  aimilar  device  in  De  Puydt's  pattern  of 

Here  ia  another  device  for  obliqne  approadi, 
^ade  by  Froment.  In  the  gap  in  the  circuit  of  the 
magnet  a  aort  of  iron  wedge  ia  put  in,  which  ia  not 
ittraoted  squarely  to  eiuer  face,  but  oomee  in 
Laterally  between  guides.  Another  of  Froment'a 
fquatiaers,  or  distributers,  conaiats  of  a  parallel- 
motion  attachment  for  the  armature  (A],  ao  that 
oblique  approach  may  take  plaoe  without  actual 
oontact.  Here  (Fig.  37)  ia  another  mschaniial 
method  ot  equaliiing  devised  by  Froment,  and  uasd 
byLeKoui.  You^ow  the  Stanhope  lever,  the 
abject  of  which  la  te  tranaform  a  weak  force 
along  a  oonnderable  range  Inte  a  powerful 
lores  of  short  range.  Here  we  use  it  back- 
wards. The  armature  itwlf,  which  is  attracted 
with  a  powerful  force  ot  short  raoge,  ia  attached  te 
the  lower  end  of  the  Stanhope  lever,  and  the  arm 
attached  te  the  knee  of  the  lever  will  deliver 
distributed  force  over  quite  a  different  range.     Oi. . 

I  Bay,  not  of  equallaing  the  actual  motion  over  the 
range,  but  ot  counterbalancing  the  variable  attractive 
force,   is  te  employ  a   sprmg  instead  ot  gravil- 

:te  control   the  aimature.    So  tar  back  as  IS31, 

I  Hidward  Davy,  in  one  ot  his  telegraphic  patanta, 
daecribed  the  use  of  a  spring  te  hold  back  the 

I  armature.  Davy  preceded  Moraa  in  the  uaa  ot  a 
spring  te  pull  batcfc  the  armators.  There  is  a  way 
of  making  a  spring  act  against  an  armature  more 

]  atifBy  as  the  puU  geta  greater.  In  thia  method 
there  is  a  spring  with  varions  set-screws  sat  up 
against  it,  and  which  oome  into  action  at  different 
raogsB,  so  as  to  titer  tlie  itifliiass  ot 


virtually  stiffer  as  thi 
approach»  the  poles.  Yet  another  n 
employ,  as  the  famous  conjurer  Bob 


Houdin's  equalisers,  ^e  pnll  ot  t 
ma^et  ou  the  armature  acta  on  a  c 
which  works  againat  a  second  one :  t 


of  fi 


ntheoi 


tering  with  their  poaition.  When  the  a 
ir  away  from  the  pole,  the  leverage  o 

lever  on  the  second  Isver  is  great.  1 
lature  geta  near,  the  leverage  of  the 

Ute  second  ia  comparatively  small. 

plojment  ot  the  rocking  lever  was  add] 


Tia.  38.— Bobert  Houdin's  Eqoalii 

tto  bv  Duboecq,  and  pat  inte  the  Di 
the  regulating  mechanin 
bottom  of  the  lamp  coutains  a  rocking  lei 
Another  device  tor  eqnalisiag  the  pull 
r  Wheatstene  in  hia  atsfi-l^-atep  tsl 
<40.  A  bole  is  pierced  in  the  annatm 
end  of  the  core  is  formed  into  a  projec 
which  pasaee  through  the  apertont  of  the 
thereby  securing  a  more  equable  force  an 
range.    The  same  devioe  haa  reappeared 

KITS  in  the  form  of  eleotro-magnet  di 
omson-Hoaston  are  tamp,  and  m  ths 
regulator  of  the  same  firm. 


A   MEW    8ENBATI0H 

THE  Wailj/  Times  and  EcKt  qnotsi 
lowing  extract  from  Z*  Tilit  i 
29th  December,  1990  :— "  MonsiBar 
Qrenoble  engineer,  haa  Inventad  a  mad 
will  be  the  delight  of  the  lovas  of  i 
emotiou.    The  lnv«ntor  hu  Oigv^t  ol 


INGUSH  moHuna  &hd  wobld  or  boienos:  no.  1347. 


Jaji.  16, 


e  uae  a  cutt«t  like 
_.„..,  „    -     i  indeed.    Tti>  is 

■iiDplj  B  roimd  Bbuik  that  Hta  a  gcretr-chuck,  and 
the  catting  end  flutteued  to  nidth  required ;  the 
pointe  are  worth  attention,  mid  it  will  be  feen  the 
oentie  is  grODnd  hDllofr,  lO  ai  to  let  the  points 
project  ahead,  aad  Ibis  ia  the  eecret  of  good  noik 
with  all  cutters  of  thia  kind.  The  pomt*  do  the 
work,  and  the  centra  nania  to  he  kept  out  of  thv 
waf ,  and,  like  the  other  cutter,  wauta  onlf  enoui^h 
rounded  to  produce  a  aniQolJi  surfare. 

Host  Tnillinff  machines  are  equipped  with  cutter[< 
like  Fig.  IS,  which  shows  the  front  end  of  one  in 
aeotioQ — the  centre  19  uaufUlj  driUe4  out  and  tour 
cutting  winge  milled  in  the  face.  When  new  and 
eqnore,  these  do  nios  work,  bat  how  long  will  they 
remain  lo  ?    Not  long,  ■■  STeryone  kuowa  who  hat 


^^S 


JF-tff.  HO. 


seen  them,  and  to  grind  them  all  square  and  even 
takes  more  than  avarago  steady  mau ;  in  tact,  I 
doubt  if  anjene  can  gel  Ibem  perfect  by  hand~ 
and.  if  not  perfect,  only  one  or  poaeibly  two  of  the 
vringscut:  an  the  adTaotago  of  a  number  ot  teeth 
dintppeara  when  the  didiculty  ot  muntaiuiDg  them 
ii  cxmsdered. 

Id  the  BX-emge  case  they  aanime  the  ihspe  bLowh 
in  Pig.  ID,  in  on  exaggerated  form,  and  the  work 
they  then  produce  ii  a  ugbt  to  behold.  While  from 
an  artiatia  point  ot  view  the  "anow&ake  "  and 
"has  relief''  elTecta  these  produce  may  be  very 
fine — a  mechADic  knows  that  the  nearer  a  perfectly 
sniooth  BorfacQ  he  con  get,  without  scratch  or  mark 
of  aar  kind,  the  better  the  milling  and  the  bett'T 
the  tools  used.    A  tew  ot  the  chucka  are  shown  iu 


FJRi.  17,20,  31  and  22,  and  it  wDl  be  noticed  that 
Fig.  17  ii  made  to  fit  a  female  spindle  of  tl 
machine,  which  interchanges  without  any  difficull' 
and  tor  imoll  wutk.  or  work  that  must  be  brougi 
law  on  the  index  phite,  it  is  of  groat  advantage. 

It  wiU  be  Men  that,  except  in  Fig.  2I,alltl 
ohncka  are  aupplied  with  loose  ooUsrs  that  bin_ 
between  the  work  and  plate  as  the  chuck  proper, 
and  work  is  drawn  down  by  the  spindle,  r- 
en>Iainad  before. 

We  have  tried  tbn  chucks  where  the  work 
acrsned  on  or  in,  until  it  jam*  tight  anough  to  hoi 
but  they  are  not  satiafaotory,  ondahouldnotrecon 
mead  their  use.  Fig.  21  ia  a  spindle  chuck,  and 
ooued  nut  locks  the  work  agamst  a  coned  bue— 


centring  it  and  holding  it  firmly  enough  for  a 
am^  work  as  shown,  and  ot  the  thin  work  sho' 
two  or  mora  may  be  milled  at  ooce.  Fig.  20  is 
inside  work,  at  shown  by  dotted  lines,  aiid  de 
no  eiplanatioQ.  save  the  fact  that  it  draws  dc 
OD  the  loose  collar  in  a  manner  aimilar  to  the  r 
^  It  ii  aometime*  required   to  alot  the  endt 


piping,  tubes,  or  similar  articles,  and  Fig.  23  Bhovs 
I  attachment  ne  have  iiaod  for  that  puipoae. 
The  oonstmction  of  the  frame  F  can  Im  readily 

understood  from  the  two  cuts,  and  fastens  to  the 
'ag  carriage  abown  in  the  body  of  the  miUing 

machine,  and.  of  courae,  moves  with  it. 
The  w^rk  *1,  which  we  will  eupposatobeabrass 

tube  that  must  be  turned  with  a  Oat  wrench  or 
■ewdriver.    The  jiwa  C  C  are  o(  brass,  and  bared 

..  fit  tie  work,  whatber  threaded  or  otherwise,  the 

outside  fitting  the  frame,  and  being  held  by  a  steel 

strap  not  shown  in  the  cuts. 
Insert  the  work,  and  the  screw  shown  will  give 
lO  required  friction,  the  handle  H  being  an  iron 
n  driven  through  a  equare-heoded  bolt.    Bat  we 
iTO  been  doing  this 


willcl 


extc 


and  i^show  end  views  ot  diiferent  forma,  while  n  is 
aside  Tiew  ot  one  that  does  fairly  welt,  but  bos 
been  abaudoned  for  the  others.  It  is  a  single  point, 
grouud  so  Bs  to  give  all  the  clearance  poaaible,  but 
it  has  given  wav  to  a  better  one.    The  one  shown 

of  steel,  turned  to  fit  holder,  and  Uie  eud  turned 
required  aise  for  slot  and  three  grooves  ground, 


filed  01 


lutri 


DO  itescriptiOD,  being,  as  ahown,  a  tnangalarend 
view,  aad,  while  doiug  fairly  good  work,  has  given 
way  to  f ,  as  hove  Ibe  rest  of  Oiem— a  cue  ot  "  the 
anrvival  of  the  attest." 

Many  object  to  a  aingle-point  oatter.  as  ahown 
in  Fig.  1.5,  and  prefer  the  two-point  one  sliown  in 
Fig.  IS:  but  it  msy  be  interesting  to  state  that  I 
have  Been  one  ot  theso  two-point  cutters  break  one 
point  completely  off,  and  produce  work  exactly  as 
good  as  before,  the  main  requirement  being  that  it 
ahall  be  held  as  tirmlj  as  posaible  in  the  chuck,  and 
no  shake  in  the  lathe  mindle  either.  With  a  cutter 
like  Fig.  IS  I  have  milled  fifty  hexagon  nuts,  whose 
sides  were  about  one-half  a  square  inch  each,  with 

record  for  the  cutter,  especially  as  the  nuts  were 
all  milted  to  size,  and  milled  smooth  too,  and  feel 

this  little  machine  as  anyoue  can  produce  on  any 
milling  machine  made. 

For  speed,   a   "double    header"   may  excel  it. 

time  required  to  set  two  beads  may  reduce  the 
speed  attained  more  than  its  advocates  will  admit. 
Thia  seems  to  me  an  open  (lueation,  a  "  double- 
headed  "  question,  and  I  hanily  know  which  side 
to  favour — on  general  ^riudplesehould  favour  any- 
thing that  promised  to  increase  the  work  producod, 
and  as  brass  work  aa  a  rule— milling,  I  mean — 
osually  conBists  in  "taking  ofT  the  rough,"  regord- 
'  ■--  '--"■- work  the  Joublo:  "' ■ 
while  for  exs 
juld  give  less  llouble. 
I  wui  De  noEicen  uiai  [oe  attachment  shown  has 
10  means  of  vertical  adjustment,  which  is,  ot  oourse. 
.  disadvantage,  which  can  be  overcome  to  alimited 
xtent,  by  blocking  up  aa  required,  with  brass  Btrips 
indemeath,    between    lathe    bed    and    bottom  ot 


EonsEsiiosB  ot  oompreised  paper  have  been  io- 

troduoeii  into  the  artillery  andcavalryof  theGerman 

army.    The  shoe   is  made  of  eheeta  ot  parchment 

DBper  cemented  with  a  preparation   of  lurpentine, 

snisb   white,  lac,    and    boiled    Unseed-oil.     Tht 


le  is  rsaped  to  fit. 


io  preas.    When  dry,  the 


fiashlight  lire  .  .__      

tor."  It  consiata  of  a  small  cartridge,  filled  with  a 
Bengal  light  compoaition,  and  provided  wi"-  -  ' — 
made  from  potassium  chlorate  and  sugar. 
fuBB  is  a  capsule  containing  Bulphurio  add.  When 
the  temperature  of  the  room  rises  above  the  melt- 
ing point  of  parajlin  the  Bntphurre  add  ia  liberated 
and  ignites  the  mixture  ot  chlorate,  which  in 
turn  seta  fire  to  the  Bengal  light.  The  device 
can  bs  supplemented  by  a  piece  of  fusible  metal, 
which  in  melting  will  establish  an  electrio  current 
and  ring  a  beU. 


SCIENTIFIC     S0CIE1 

ROYAL    ASTEONOHICAL     Si 

HUE  January  meeting  w 


Mr.  Knobel  read  a  paper  by  Mr.  Bt 
The  Proper  Motion  of  H.  lOfiS."  Ac 
Argelunder,  the  proper  motion  of  this  si 
•Jter  an  exsminatiou  of  the  observati 
oho  Herachel,  Struve,  and  Ajgel.tndi 
ored  with  his  own,  Mr.  Bumhom  cor 
judusion  that  the  assumed  proper  motic 
Bct.  or  that  tie  smaller  star  vrith  which  i 
OS  been  compared  has  a  proper  motion  ( 
Mr.  Knobel  read  a  paper  by  Prof.  U. 
f  the  Potsdam  Observatory,  Beriin, 
.lleged  Discovery  of  Spectroscopic  Evids 
luplidty  ot  a  LyiH-.  tnaJe  by  Itr.  Fow 
ibservatoiy  of  the  Royal  College  of  Seen 
^eniiDgton,'' recently  communicated  to  < 
omical  Society  by  Prof.  Loekvor.  Pi 
said  that  Merars.  Fowler  and  Lockyer  wo' 
deserve  to  l>e  congratulated  if.  at  the 
their  work  iu  this  difficult  branch  of  ipe 
research,  tbey  had  succeeded  in  making  a 
-' such  magnitude  andimportaoce.  Buthe 
say  that  photographic  evidence  in  the 
of  the  Potsdam  Observatory  aeemed  e 
negative  the  possibility  of  aucb  mottoni  u 
atUibuted  to  this  star,  .\ccording  to  th 
asBumed  by  Messrs.  Fowler  and  Lockj 
would  only  be  a  period  of  about  twenty 
during  which  the  motion  ot  the  compoaei 
not  give  rise  to  a  duplicity  ot  the  liiiH  t 
net  be  reoogsised  with  the  dispernon  used 
dam.  In  eleven  photographs  ot  the  ipe 
1  Lyrui  taken  smoe  IS3S,  the  lines 
perfectly  sharp.  The  cbatice  sgiia 
all  having  been  taken  at  tiaiet  n 
two  components  of  the  star  wen  ■ 
right  angles  to  the  line  ot  sight  wis  o* 
i^Sly  great,  and  the  diatributiiin  io  ' 
Bucb  that  the  period,  a  little  ot«-  ~ 
deduced  by  Mesara.  Fowler  and  Lode 
evidenUy  incousisteul  with  thi^ir  Potsdon 
But  tome  of  the  photographs  had  beei 
during  a  period  ot  W  minut«a  and  molt,  il 
South  Kensington  observattons  and  thf  da 
made  from  them  were  reliable,  the  duugiol 
hoD  of  the  linea  duriag  the  period  ol  tin  ■) 
ought  to  have  caused  Uiem  to  appear  Ub 
confused,  whereas  tlie  lines  in  the  FolidMi 
graphs  were  perfectly  sharp. 

Mr.  Banyard  said  ;  When  I  went  home  f 
meeting  at  which  the  discovery  wasia"' 
examined  a  photoi^rnph  ot  the  apectmio  dI 
which  had  been  given  me  by  the  Brolioi 
and  found  that  the  linea  were  perffrliyrf 
have  since  written  to  them  on  the  subject,  I 
inform  me  that  they  have  taken  three  otba 
"--  ot  the  spectrum  of  this  star,  ai 


graph! 


ipba  ot  the  spectrum  of  this  atar,  ata 
as  are  perfectly  sharp  in  all  of  them.  I^ 
[ether  with  Prof.  Vogel'a  obmrvatiiji* 
..  jwa  that  some  mistake  tuia  b«n  msds. 
would  like  to  know  how  the  miatake  an 
are  frequently  near  to  making  a  freah  diicon 
wediacover  something  that  we  cannot  uoto 
should  like  to  ask  Mr.  Poicler  whether  lb 
South  Kensington,  which.  I  understand, 
in  front  of  the  object -glass.  Li  clampad 
which  might  occnaLonally  caoia 


nder 


press. 


as  to  give  a  double  image. 

Mr.  Fowler  said  ;  In  lie  face  otlhe  fsctt 
forward  by  Prof.  Vogel,  and  the  infoimslt 
received  from  Prof.  Pickering,  I  feel 
acknowledge  thst  a  Lyia  cannot  be  a  dc 
aa  I  suggested.  Still,  the  photographa  1 
at  the  nieetiiiB  remain,  and  we  have  no  a 
to  offec  of  the  occasional  iluplicitr  cf 
They  look  very  much  like  the  iloulJe  lim 
Pickering'a  photographa,  and  1  got  pert* 
linea  in  Che  spectra  of  many  other  a< 
priams  ore  supported  in  a  brass  frame  aK 
cap  which  fita  over  the  object-glass,  ani 
Ihmk  that  there  can  be  any  posaibility  c 
sutficieat  to  canae  a  double  image,  an 
Rsuyard  tugs  eats. 

Capt.  NoWe  said  :  I  think  that  th 
would  like  to  be  informed  how  the  carve 
Meaars,  Fowler  and  Lockyer  was  calcnlat 
paper  publirfied  in  the  Mi-oifhhi  Xulifi 
an  elaborate  curve  of  sinea,  and  the  fjur 
vatioQS  which  had  boen  obtained  were  ii 
that  the  aeparation  of  the  lines  followed 


Mr.  Fowler  said  that  the  curve  was  o 
Buuaen's  method,  and  that  the  paper 
iutendeil  as  a  preliminary  one.  It  wi 
a  "  Pretiiainary  Note."  He  was  onxion 
work  should  bo  carried  on  elsewhere. 

Mr.  Gregory  suggeated  that  ODQ  of 
Kenaiugton  atudeuta  might  hava  com 
obaervaloij  and  alightly  ahiftod  the  ph 
plat«i  ot  the  telasoope  during  tb«  expom 
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SCIENTIFIC    NEWS. 

THE  ahottnen  ol  the  period  of  SpitiUer'i 
Comet  has  already  been  noticeJ  :  but  it 
up«>n  (rom  a  commnDicatioii  by  Dr.  Spitaler  to 
Ailrenamtrht  fi'aehrieklin  that  th«  present  oibit 
luu  been  acquired  only  sinco  IKS',  when  the 
«omet,  near  its  descending  node,  made  a  clou 
approach  to  Jupiter. 

Dr.  Holetschek,  in  ■  prsTioui  number  of  Ai 
JfaeA.  refera  lo  the  apparent  connection  bstveer. 
the  heliocentric  longitudes  of  comet  perihelia  and 
the  heliocentric  longitude  of  the  eiutbat  Ihetimea 
of  pcrlhelioD  pojitnge.  He  ahowa  that  the 
majority  of  the  known  comcla  buve  the  longitude 
«f  their  periheliOD  ut  a  tmall  angular  distance 
from  the  earth. 

The  Lalande  Prize  of  the  French  Academy  oi 
Science!  for  laat  year  has  been  awiirded  to  I'rof. 
Schiaparelli,  of  Milan,  chiefly  for  hia  obeerva- 
tiona  tending  to  prove  that  the  plnneta  Mercury 
nnd  Venna  rotate  on  their  axea  in  about  the  aame. 


adjudged  to  Frol.  S.  dn  Glaaenapp,  Director  ol 
the  Obaervatery  of  the  UniTerBity  of  St.  I'etcra- 
haig,  for  hia  inTestigationB  ol  the  orbits  of  the 
doQMe  atan  which  are  contained  in  the  Fulkowa 
Oatalogne  ;  and  the  Janssea  PriEe  to  Prof.  C.  A. 
Tonng,  Aasoc.H.A.!^.,  Director  of  the  Princeton 

"' ' —    " —   ' '""  *"" sctroBcopif 

a-chromo- 


ry.  Sew  Jersey,  for  his  apectrosct 
QuooTsnea,  especially  that  of  the  infra-chroi 
Bpherie  layer,  called  by  his  name  and  first  noticed 


a  aolar  spectrum  appear 
Bs  short  bright  linea,  forming  what  ia  aometuues 
called  Uie  "  spectrum  of  the  flaah." 

The  death  of  Mr.  George  Wareing  Ormerod, 
at  the  age  of  80  yeara,  remoTea  from  ua  one  ol 
thoM  quiet  workers  who  do  ao  much  to  make 
■dence.  Aa  a  student  ol  Icoil  geology,  Mr. 
Ormerod  did  excellent  work,  and  ma  papera  on 
Uie  granite  of  Dartmoor  are  recogniaed  aoorceaof 
tnutworthy  informatioo. 

The  Cav.  Abate  Antonio  Stopjumi,  the  dia- 
tiognished  Italian  geologist,  I'rofeEsarof  Osology 
in  the  It.  latituto  Tecnico  tSuperiore,  Milan, 
died  on  New  Year's  Day  in  hia  aixty-aiith  year. 
He  was  president  of  the  Sodety  of  Natural 
Science  of  Milan. 

Mr.  Edward  Bellamy,  a  dUlinguised  surgeon, 
lecturer  on  Artistic  AoHlomy  at  South  ivensing- 
toa  School,  died  the  other  day  in  the  prima  of 
life  from  an  attack  of  acuta  pneumonia.  Sur- 
powed  by  none  in  aurgiciJ  skill,  he  had  aJso  much 
mtistic  power,  and  a  professiona!  work  from  hia 
pen,  and  illuetraled  by  hia  pencil,  awaits  com- 
pletion and  pablitAtion. 

Our  readsn  wiU  regret  to  see  the  onnounue- 
ment  of  the  death  ut  Mr.  Adolf  Paul  SchulEe, 
F.B.S.E.  and  t\R.M.S..  a  frequent  uootributor 
to  oar  pages  on  optical  and  microscopical  snb- 
jecla.  Mr.  Schulie  was  a  yam  merchant  in 
Glasgow,  and  made  the  study  of  micro-pboto- 
giaphy,  microacopy,  and  optics  the  apedol  plea- 
■uie  of  his  spare  time.  llom  in  1H10  at 
Oimmitschau,  Saxony,  be  was  "  educated"  at 
the  Polytechnic  of  Chemnitz,  where  he  studied 
engineering,  and  came  to  Kogland  in  IKGl,  ulti- 
loately  settling  in  Glasgow  in  lB<j9.  lie  made 
the  aubjecta  above  named  hia  special  study,  and 
was  known  from  hia  scionliSc  work  lo  the 
leading  men  in  all  that  ia  comprised  in  the  term 
"Optics,"  Frof.  Abbe,  of  Jena,  being  in  regular 
correspondence  with  him.  Perhapa  it  would  be 
too  much  to  Bay  that  Adolf  Schulze'a  Ufa  was 
lived  in  the  wrong  place :  but  for  a  busy  man,  in 
the  commercial  sense,  he  did  much  in  the  interests 
ef  scienoe — ao  much  aa  to  give  an  idea  of  what 
he  might  have  done  hod  it  been  poaaible  for  him 
to  have  devoted  himaell  to  research. 

The  death  is  announced  of  Mr.  Thomas 
Flantagenet  Bigg-Wither,  F.iLU.^.,  at  the 
early  ags  of  4S.  Ue  woa  an  engineer  and  aur- 
veyor  by  profcaaion,  but  hia  name  will  be  long 
remembered  aa  one  of  the  piuoeera  in  Brazil. 

The  general  meeting  of  the  Asaociation  for 
the  Improvement  of  (Jeumeliicul  Teaching  ia  to 
he  held  at  University  College,  on  the  ITth  ioat. 
In  the  morning  the  reports  of  the  council  and 
the  commiltaea  will  be  road,  the  new  ofScars  will 
tie  elected,  and  Miia  Wood  will  read  a  paper 
"On  the  Use  of  the  Term  'Abatiaj;t'  in 
Arithmstic"  At  the  altemoon  sitting  papers 
will  te  read  bj  Frcrf.   mni-hjii   on   "  Another 


Foundations  of  Geometry"  ;  and  by  Mr. 
E.  M.  Langley  on  "  Some  Notes  on  Statics  and 
Geometry." 

The  American  National  Educational  Associa- 
tion will  meet  in  Toronto  in  July  next,  an^ 
animated  diacnaaions  are  expected,  for  ele- 
mentary education  systems  have  been  found  not 
altogether  satiafactory. 

There  are  a  few  free  admissions  to  the  even 
ingwork  in  the  Hetallui^cal  Laboratory,  King' 
College,  arailable  from  the  23rd  inet. ,  tor  those 
who  would  find  a  difficulty  in  providing  the 
funds  for  the  ordinary  fees.  Appbcationa  should 
be  aent  to  Prof.  Uuntiogton,  at  the  College. 

At  the  meeting  of  the  Chemists'  Association 
yesterday,  Jlr.  Frederick  Davis,  U.Sc.,  read  a 
paper  on  "Acarua  Lini,"  ao  named  because  it 
haa  been  found  in  aome  samples  of  crushed 
linseed,  ili.  Davis  haa  examined  fifty-eight 
aamplea  of  cruahed  linseed,  but  found  only  two 
infeated  with  spedmena  of  the  Acarus  Lini, 
which,  be  Mya,  is  both  oviparous  and  vivi- 
parous. It  is,  comparatively,  much  larger  than 
the  Acarus  farine,  and  has  fewer  and  smallor 
pinnate  aetic  than  the  latlor.  It  rerela  in  crushed 
linaeed,  and  infested  aamptes  show  thai  a  portion 
of  the  natural  oil  haa  been  extracted. 

A  photo- miiaographic  laboratory  has  been 
•eued  at  Itiminl  by  Count  It.  SamagioCto,  for 
the  preparation  and  publication  of  photographic 
reproductiona.  Among  the  micro -photographa 
already  issued,  Nolarina  meutiona,  as  of  remark- 
able  clearness   and  beauty,   one  of    Ftfurosiymo 

latum.  5000  diams.,  of  Baeitlui  nJif.fonnif. 
diiuus.,  and   a  tangential  section  of   the 

of  the  vine,  75  diama. 

le  number  of  patents  applied  for  continues 

crease,  last  year's  list  showing  i  1,303  appli- 
cations, against  20,^93  fur  1H80.  Although 
many  of  them  may  refer  to  utterly  useleaa 
devices,  there  can  be  no  doubt  that  the  reduction 
of  a  patent  haa  been  a  great  atimulus 


g  are  informed  that  at  the  Stanley  Show  of 
Cycles  there  will  be  eibibitod  the  Zimec  Double 
Hand- Lever  Mechanism,  which  has  been  patented 

1  this  country  and  abroad,  and  is  stated  to  be 

beautifully  sunpte  and  light,  and  yet  enabling 
the  cyclist,  when  in  need  of  it,  to  produce  the 
r  of  a  giant."  We  undordtaiid  th.it  the 
.tion  consists  in  "  attaching  a  clutch  to  the 
driving- Bpindle,  and  connecting  same  by  one  or 
two  rods  to  the  handle-bar,  which  is  used  aa  a 
double  hand-lever." 

Accounta  as  to  the  weather  are  being  compiled, 

id   it    aoema  certain  that    taking  the  mean, 
December  last   waa    the    coldest   December  on 
record ;  but  the  recorda  are  not  trustworthy  for 
than  bqlf  a  contury. 

tpecial  Commission  has  been  for  some  years 
established  at  Trieste  by  the  Austrian  Govern- 
ment for  the  ooeanographic  investigation  of  the 
Ionian  and  Adriatic  Seaa.  During  the  paat  year 
the  transport  Fola  has  been  set  apart  for  the 
Btudy  of  the  aea-bottom,  currents,  temporatuie, 
&c.,  of  the  Adriatic,  and  has  obtained  important 
results.  At  a  depth  of  1,  ODD  metres  abundance 
of  a  green  alga  (^Balotpharta  riridit)  waa  found. 

Although  Che  use  of  the  electric  h'ght  is 
apreading.  the  consumption  of  gas  continues  lo 
increaae,  tbe  Sgoree  of  the  Gas-Ligfat  and  Coke 
Co.,  subject  to  correction,  showing  an  increase 
of  -l-iiB  per  cent,  tor  the  last  halt-year,  as  com- 
pared with  the  same  period  in  18S9. 

The  approaching  completion  of  the  Paris- 
London  telephone  lino  ia  giving  rise  to  a  dis- 
cuaaion  aa  to  the  possibility  of  talking  with  New 
York  under  the  Atlantic.  No  one  would  say 
that  auch  a  thing  is  impoaaible,  while  those  beat 
acquainted  with  tbe  difficulties  would  probably 
say  the  idea  is  leaaible,  although  our  preaent 
experience  points  to  its  impracticability.  The 
results  of  the  experiment  between  Paria  bnd 
London  will  be  watched  for  with  much  interest. 

The  City  and  South  London  lUUway  Co. 
intend,  if  they  can  obtain  permission  from  I  arlia. 
to  extend  their  line  from  ita  present 
nua  to  the  northern  end  of  the  City-road, 
making  the  connection  at  the  King  William- 
6troet  end  by  maana  of  a  subway.  It  ia  probable 
that  before  long  we  may  see  several  electric 
undorgroimd  rauwaya  lapping  auburbs  which  are 
now  not  easily  reached. 

In  BostoD,   Uoaa.,  it  ia  calculated  there  ar« 


e  that 


9    miles  of   orettisad  «iit,  n 
;ery  Urge  place. 


Boston 

There  are  now  16,000   telephone* 
Berlin,  an  increaee  of  50  per  oont.  in  t« 

Telephonic  communication  with  ships 
triod  at  Bordeaux.     Tbe  axtnone  diitu 


LETTEES  TO  THE  KDIM 


isqaJBaiH- 


use  OBTIl«B,Ka* 


THB   HBIOHT  07  TBE  KOOIV 
ATXOSFHBBB. 

[31908,]— "Jl  U*.,"  Md  Kme  of  Ut* 
*riten  on  this  sabjeot  iuTB  spoka 
iie  moon'a  atmoaphera  aa  it  it  < 
ntnate,  and  depeadsd  DpoD  the 
iphere  or  gas  surronnding  the  mi 
;oea  even  further,  and  seems  to  imanslMlk 
iieasura  of  the  atmoaphera  w«te  bSnr  >  HM 
jmit,  aqueous  vapont  ev^xmtsd  &«■  iHrb 
would  How  off  into  spaos. 

he  lunar  atmosphere  ia  like  o«Toaa,«M 

ipoaed  of  a  gaa  which    '  '  ' 

mately  obeys,  Bojloa  law, 
the  gas  with  tbe  pressure  -^-^  _,  --_ .  _ 
atmoiphere  must  be  about  aiz  tmisa  tki  ta^' 
-"lownatmonihara;  tor,  neglsotfag  tfcJM* 
nwBtare,  t£ahaia|htorthiokM)i«fa^M^ 
the  atmosphere  nil  be  inTCtMlr  ptfffWfe 
the  weight  of  the atmo^han  rsstmg  v^tkh 
—  own  atmosphere  tbe  preMolsis  isJmlfW 

I  at  a    beight  of-  abont   3)  mila  lis*  k 

toa-lsvel.  Let  uj  aupUMe  that  Ui*  laart  ■ 
g  air  aruoad  the  earth  wis  AwbH  k 
ight  of  the  lowor  baU  ol  ths  slaiill* 
would  still  remain  about  3]  milss,  for  O*  sifj* 
the  upper  halt  of  the  atmosphere  weald  tssJJH 
and  coDHquantly  the  lower  haU  weald  bs^J^ 
to  double  tbe  orlgiaal  praanro.  It  the  qsH^* 
air  in  tbe  lower  IkaU  (A  tbe  abaMphn  hiM 
been  insreaaed,  tbe  double  prators  msld  t^^ 
half  ils  otigind  TtJuma;  but  istkam^ 
. .  in  the  lowtr  half  of  tba  atHD^iliiw  ?* 
also  be  doubted,  it  would  oecii[T  lbs  bsbsmM 
which  halt  the  quantity  origJuUy  ewoprf* 
under  halt  the  pisMura.  SimUrly,  if  as  aM 
if  air  were  multiplied  by  tbi«L  or  aoy  ate  Mall 
he  heib'ht  of  the  lower  hiOt  d  tba  ar  wsrilM 
Jtered.  But  if,  instaad  ot  taiblD|  tbsfM 
if  air  in  the  atmospbare,  tb*  Baa  oTtks  tsrti 

loubled.      ■■   -  ■'     -    ■-■-     •    --■  -' '■■ 

atmesphi 


that  the  wuht  at  mA  sl«^<f*> 
wore  doubted,   tba  knm  ksif  WW 


Imoapbera  would  be  under  dMAIs  Osl^V 
hich  it  woa  previouilj  unds,  sad  ifc 'PuUs%  ■ 
mseiiuently  the  height,  of  tba  alt^lass^ 
0  reduced  by  one-holt.  U  tba  fens  ot  ^m, 
•  oue-nxth  of  Ua  nMl  >4 
laww  *■«»  III  II II  sliisiwliaii* 


red need 
be  height  on 

]« multiplied  by  six:  that  la,  1 
ipbere  were  transported  to  tba 
ts  lower  half  would  ba  afaaat 
'i\  miles,  aa  upon  the  < 


lanppM  bait  all 


sphere  will,  negleotmg 
occupy  a  iltatum  eqw 

halt  of  tbe  atmoapban.     itx  i^  «»—  •:^ 
■       ■    oonq»wsaiytb*asi|Mj** 
ut«.  and  M^atabB|>^ 
iFtheloi 


fourth  qouts',  ■«>  sHH  —■—  -  -a.. 
"--  urssama  of  O*  aw"l**> 

jrbaU  rf  thaaltyy:^ 

sequentlr,  the  denaltr  ot  aadi  stoatia<*l*T 
half  of  the  density  ol  tba  aoiTSSp»«lil***5 
the  lower  half  of  tba  staiiwias,  arf  IM  *■ 
quarter  of  the  slinoaphaia  wS  oaiiV  "^  ^ 
dilckneraas  the  1  jiret  half  of  tba  atwif  ^^g 
the  earth;  oooaaqiisndr  tto  ■^'— T*— '  F^ 
will  be  redooed  (o  ona  fomlb  ol  A«p«** 
lel  at  a  hai^  ol  aboot 


uppermost  aigUh  will   alao  oaeapj  a  It 
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fl,  and  so  on ;  and  the  prsniire  of 
rill  be  redaoed  to  ona-ei«hth  tha 
Baa-lerel  at  a  beigbt  (%  aboat 
liiCeeiith  kt  14  milea,  to  abont  ~ 
irsHure  at  MS-leTdl  at  a  height  i 
id  to  a  milliDRth  of  a  millioiith  of 
bo  Boa-lflvel  at  aheigbt  of  about 

□ally  become  Tiidble  at  a  heii 


about  18° 
IS  that  the 


11  particlee  fli 


)  tiU  tha  lUD  I 

^rsed  by  the  air, 

atdjuspbare,  up  .   .. 

iboTo  the  Ha-IeTBl.    At  iireatei 

I  either  loo  rare  or  too  free  from 

olea   to   diapana  any  paroeptible 

.'a  light. 

^e  snoceBUTe  atepa  at  whi«b  the 


temperature  ot  Iht 

ir  the  heigbt  of  the  1' 
,  at  a  taaipartttuTB  of  32°  Fahr., 
BiacOy  3J  miles,  ita  height,     ' 
jTBCB,  would  he  ^^  x  3-3  miles, 


.solute 


laaured  i 


273 
)luts  temperatora  n 

Thus,  if  tha  temi.  _  _ 
1  only  -  91°  Cent.,  the  height  of 
the  eeriM  above  referred  to  woul  J 
-thirda  of  the  height  of  the  lower 
liore  when  at  a  temperature  ot 
e  iboTe  euppoaitiOD,  to  2J  milea. 
Lher  element  to  ooDnider :  if  the 
lurAT  atmosphere  haa  a  diSsrent 
tho  jascompoeiugoarowTi  almo- 
it  ot  tbe  atepa  will  be  inoreued 
^  wherewii  tbeielatiTeweight 
ng  the  lunar  atmoaphare  and  W 
{hlofoucownatmonibere.  Thua, 
phere  were  compoaed  of  aa  liRht  a 
the  heJEfat  of  all  the  atepa  of  the 
iltiplied  by  H'l5, 
try  aatiafaeloiy  esidence  of  the 
hi  npoQ  the  moon.  The  ahadows 
ns  appear  perfectly  black  and 
is  no  generally -recognised  evi- 
umination  eilendiag  beyond  fbo 
u  illuminated  by  direct  sunliirht. 
,  the  Rev.  T.  W.  Webb  was 
at  there  was    tome  evideooe  of 


1  Teles 


opea,"  he  quoteo 


ifJi  a  faint  illumination,  a 
if  hia  own  leetunouy  aa  baring 
inod  to  be  evidence  of  lunar  twi 
if  June,  136-5.  M.  Thollon  am 
baerTedwith  bianlphideof  carhoi 
rge  disperainn  during  the  eclipai 
lat  they  detected  eTideuce  o{  the 
IB  B  group  in  the  neighbourhood 
1  when  Been  proisoled  upon  th 
haorption  of  light  in  a  lunar  atmo 
3e  abaorption  which  takea  place  i 
mp'ri  UrndtH  for  June  19,  18321 
I,  Prof.  C.  A.  TouuB,  using 
mailer  diapersion  dniiog  th. 
la  nnabla  to  detect  any  alteration 

a  limb;  and  Mr.  3tona,  withi 
amaller  dispersion,  was  nnabli 

ation  in  the  appearance  of  thi 
the  solar  apectrum  near  to  thi 

Iff  the  partial  phaaea  ot  thi 
There  is  no  observable  dia- 


ind  no  line  of  light  i 
igeof  themoon.W 
c  of  VenuB  jurt  before 
K.  But  thu  ia  ()uite 
>f  a  lunar  atmoBphere 
hicb  grazea  the  lunar 


in  and  its  knowi 


Dokof  A 


Thi 


object    aliraja  appearing  a  little    larger    th 

The  foregobiB  obaerrationB,  if  they  do  not ; 
the  existauce  of  a  lunar  atmospbere,  may  be  i 
aa  evidence  that  there  ie  not  a  lunar  atmoa, 
denser  than  that  to  be  found  at  a  height  of  i 
35  mile*  above  the  eatth's  surface.  On  the 
hand,  the  eiialenoe  of  atoep  cliffs  and  many 
plDnaclsB  upon  tha  moon  may,  I  tliinlc.  In  tak 
evidence  that  the  moon  haa  an  atmosphere  d 
than  that  Khich  eiiata  at  a  height  of  100  mileaaboTe 
the  earth's  surface ;  for  if  there  were  only  as  much 
atmospbere  at  tha  summit  of  the  ianarmountainaa- 
eiista  al  the  heigbt  of  100  mites  above  the  earth' 
Burfaaj,  the  weathsriog  action  caused  bj  the  bom 
bardmeut  of  meteors  would  bo  very  considarablo,  fo 
the  force  of  a  hlow  struck  by  a  projectile  varies  a 
the  square  of  ila  velocity,  and  even  amall  particle 
iBoving  with  a  velocity  of  213  to  40  miles  a  aecoud 
wouid  soon  lireak  upand  bringdown  largeportion 
^t  lofty  cliffs  and  pmnaclea.  Tbe  majJrity  of  th. 
netsora  we  see  become  visible  at  a  height  of  les 
baa  100  miles,  and  are  eitingiiiahed  before  tho' 
-each  a  height  ot  60  miles  above  the  aealevel.  Wi 
oay  feel  very  sure  that  the  moon  encDuoters  about 
IS  man;  meteors,  area  tor  area,  aa  the  earth  does, 
md  we  are  probably  safe  in  aaaamiDg  that  the 
lenaity  of  the  moon's  atmoiphare  at  the  aummit 

fonn  the  lunar  limb,  is  greater  than  the  density  of 
"  1  earth's  atmoapbere  at  a  height  ot  100  milea 
avB  tbe  saa-leval.  The  proaeooa  of  iceandmow 
on  the  moon,  which  I  think  haa  been  abowu  to 
highly  probable,  also  impliea  the  eiistenca  of  a 
lor  atmosphere  with  a  pressure  at  leaat  equiva- 
it  to  tbe  pressure  of  aqueous  vapour  at  a  cor- 
reaponding  tenparature. 

A.  OowiMr  Koajrard. 


if  he    will  refer   1 


ibuted  uuiformly  _  __  _, 
earth's  surface,  would  be  suSlciBnt  to  liquefy  a  layer 
■  ■  lOOft.  thick,  and  covering  the  wliole  earth," 
without  an  atmosphere,  the  solar  rays  must  be 
powerful  on  the  moon  than  on  the  earth,  and 
theretoro  melt  more  ice  there  relatively  than  on  tha 
eartb.  It  must  ahn  be  remembered  that  the 
itj  of  tbe  rays  on  Polar  inDuntaina  on  the 
are  vastly  less  effective  than  direct  raja 
I  tbe  moon 'a  equator.  T  qnite  agree  that  the 
f  the  moon  in  shadow  must  he  intense,  not 
because  ot  ib  smaller  size,  but  because  of  the 
abnence  of  aqueous  vapour,  which  on  the  earth  acts  i 
so  elfectively  both  to  abeorb  the  aolar  rays  and  lo 
prevant  radiation  of  heat  into  (pace.  It,  then. 
TyudoU  ia  ri^ht,  there  would  he  on  the  moon 
intenae  heat  and  cold,  auppodD^  there  is  no  ice 
and  no  atmosphere  ;  hut  if  tQore  ia  ica  there  wonld 
be  leas  heat  and  leaa  cold,  hut  atiU  ample  beat 
liquefy  sufficient    ice  to  produce  aqueouavapou 


with   tha   informatioi 
acknowledge  that  I   1 


I   reqnired,   and   I   mnat 


forth  sufflciently  the 
conditiona'of  the  problem,  because  I  hoped  that  the 
eiperta  in  tha  msthematica  of  gravitation  would 
anl«r  into  the  investigation  more  thoroughly  if  I 
rafraiued  from  attempting  to  point  out  tbe  fine  of 
research  they  should  pursue.  Certainly  I  have  no 
reason  to  oom plain  of  having  received  a  reply  which 
just  covers  the  simple  questum  I  aaked  ;  but  I  feel 
that  I  am  in  the  position  of  the  tramp  who  haa 
petitioned  for  a  crust  ot  bread  in  the  hope  of  having 
a  bit  ot  cheese  thrown  in.  I  have  got  tbe  emat, 
and  it  may  uot  be  too  late  to  hint  uiat  I  am  itilL 
hungry. 

Tbe  objections  nhich  t  perceive  to  the  determi- 
nation arrived  at  are  them:— (I)  the  calculation 
has  been  hase^l,  apparently,  on  tbe  average  distance 
of  the  moon  fmm  lbs  earth,  wheress  I  think  that 
the  minimum  distance  should  have  beet)  token,  u  it 
matters  not  whether  the  moon  has  been  stripped  of 
its  atmospheie  iutrrmitteutiy  or  coatiuuoualy  ;  {2) 
the  calculations  are  made  from  ceutrs  to  centra  of 
tbe  two  globes,  whereas  the  atmospheres  rest  on 
their  surtaoes,  and  it  appears  to  me  that  tbe  aaml- 
diameter  ot  the  moon  should  be  deducted  from  th& 
Sgura  set  down  aa  the  height  ot  the  moon's  atmo- 
sphere. If  the  extent  of  the  earth's  atmosphere 
were  calculatud  in  tie  same  way,  ita  height  from 
the  earth's  centre  would  be  found  to  be  more  than 
4,000  mUes.  and  that  amount  multiplied  by  the 
diffaritucB  of  gravity  at  the  aurfooea  of  the  two 
globes  would  go  a  long  waytowards  equalising  their 
almospberea.  (3)  I  spoke  only  of  tbe  pull  of  the 
earth's  gravity,  although  I  was  aware  that  thera 
are  other  forces  of  a  like  kind  which  have  to  be 
token  into  account,  notably  that  of  tbe  aun.  which 
greater  than  that  of  the  earth,  and  someUmea 
ta  with  tha  latter,  and  tometimce  against  it.  At 
■hen  the  earth  is  ■   ' 


is  obvic 


saoltli 


in  of  iti 


LtmoBphere, 
drawing  it  towards  the  earth.    At  new  moon  tha 

of  the  sun,  diminiahed  hy  that  of  the  earth, 

vantageously  situated  tor  drawing  the  moon'a 
atmosphere  towards  the  centre  of  the  Solar  system, 
although  tha  force  is  very  much  lesathoii  IbeoamU- 


ot  (on 


e  tuU  n 


But  further,  if  there  ia  ica  oi 
collect  iu  masses  on  the  polm 


tha  n 


.  and  we  should  not 
....  __  .  .  _-,  the  Bame  volcanic  aurfaca  at  the 
polca  as  at  the  equator.  But  auppoaing  the  tem- 
perature  on  the  moon's  surface  ia  outy  33°,  there 
would  atill  be  enough  evaporation  to  produc"  " 

aquooua  atmosphere  dense  enough  to  be  notice 

BclipsBs  and  at  ocoultations  I   for  ioa  will  evaporate 

without  molting,  aa  "  Ja.  Ha."  has  staled. 

'The  interest  ot  thia  qiieation,  however,  does  nc 

1.    With  the  powerful  appli 

bear  on  the  moon's  surfact 

progroas.      What ' 


»  brought  I 


infess,  not  baing  abli 

above  800,  that  the  Burfaee  appears  to  me  to  have 

lied  from  a  plastic  state,  and  the  maasc 

ns  and  craters  to  have  been  here  e 

ire  thrown  up  while  in  a  plastic  stii 

trace  no  action  of  water  in  any  form, 

trace  denudatioti   nor   weathering  ot   peaks ;    but 
bundant  evidence  of  fulling-in  ot  chffs 


1   the 


i-oOled 


;e  the  cliffs,  unolter 
nations  ot  intense  heat  and  oold,  in  the 

I  wait  for  diaouaaion  and  light  on  thisqueation  by 
abler  iotellecta    than    mine.     That  hydrogen  and 
appears  to  mo  certain  ; 


could  ei 


>- called) 


nilhou 


W.  J.  S. 


.pinion  that  reliable  observa- 
cfl  between  observed  and  cal- 
lultationa  amounting  to  about 
lo  thinka  may  poasibly  be 

1  density  of  about  ,p'„„ 
ly  alpo  be  aoconnted  for 
leaaured  diameter  of  the ,      ,       .     ,  ....     ._      ,. _. 


I  have  suggested,  have 
ilerior  of  our  satellite,  there  to  ro 
ste  BO  long  oa  this  world  taate? 
Streud,  Jan.  10. 


'WATBB  OW  THB  MOON. 

(31970.]— Mt    thanks    are    due    to  "F.E.A.S, 


should  get  a  ahare  of  tha  spoil,  mj  auia 
-gument  will  remain  unaSected. 
I  am  asked  if  I  seriously  conceive  ttiat  tha 
Don's  atmosphere  ever  haa,  or  ever  can  have, 
extended  23,831  lailea  from  the  moon'a  centre. 
Well,  the  magnitude  of  the  figure  does  not  appal 
ma,  and  I  fancy  that  further  investigation  will 
matarialty  reduce  it,  perhaps  to  something  leaa  than 
10,000.  Whan  I  took,  on  tha  other  hand,  at  tha. 
exceedingly  indBfinite  theory  of  the  limitation  of 
atmoaplietio    extension,    I   jeel  encouraged  rather- 

limitation ;  hut  I  toak  in  tain  for  any  data  (rem 
which  a  definite  limit  can  be  deduced.  I  am  told 
that  there  must  he  a  point  where  the  elastic  force 
(not  Get  forth)  and  the  gravity  of  the  conatitnant 
atmospheric  particles  (nut  ascertaiaad)  must  balance, 
and  that  there  (where?)  will  be  the  surface 
ot  the  atmosphere.  I  do  uot  see  anything  in 
this  theory,  as  tbua  staled,  to  warrant  any- 
one in  datlnitely  fixing  an  atmospheric  limit. 
The  diminution  ot  the  elastic  force  is  dwelt 
upon ;  but  nothing  ia  said  about  the  diminution  of 
gravity  with  elevation,  although  iu  the  case  of  the 
moon  thia  ia  an  important  item.  I  am  not  aware 
that  tbe  weight  of  a  molecule  at  the  earth's  surfaoe 
haa  been  aacertainod ;  but  if  we  call  it  1 ,  its  weight 
at  the  moon'a  aurtace  wdl  be  only  OlOT,  and  at  tha 
height  ot  a  thousand  milea  above  that  aurtace — 
what  ?  It  will  out  do  to  lell  me  that  the  calculation 
ia  a  aimple  one,  becauaa  as  the  moon'a  attraction 
becomea  less  and  less,  other  attraclioas  acquire 
increased  force,  ond  I  really  do  not  see  the  neoea- 
sily  ot  Buppoaing  that  tha  moou's  atmosphere  shoold 
have  any  limit  at  all  due  to  the  operatioa  of  th« 
theory  referted  to~at  oU  events,  within  tha  sphere 


I  Sod  some  difficulty  in  dealtnC  with 


'hey  would  form  an  atmosphere  which  would  hinder 
die  dispersion  of  subsequently  evaporated  molecules^ 
He  then  goes  on  to  show,  as  I  uudecBland,  that  no 
luch  atmosphere  eiiata,  and  he  afterwards  says  that 
le  thinks  it  probable  that  there  is  ice  upon  tha 
noun.  He  seeks  to  miuimiae  the  density  of  a 
uoar  atmospbere  ia  a  way  which  I  am  prepared 
to  controvert.  Ttus  density,  ha  says,  ia  only  one- 
'  of  the  correapoudiiig  density  of  the  terreatrial 
iphero.  On  the  ooutrary,  I  contend  that  the 
:y  of  the  lunar  atmosphere  required  lo  produce 
saure  corresponding  to  an  equal  terrestrial 
pressure  (which  ii  really  the  matter  in  question) 
— 'beiix  tiniBi>a4en»eMth««ajCb'aatnoB|>h«B 
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at  equal  pressure,  or  3(>  tliuEs  Uie  deuaity  anamed 

ty  hun.     Thii.  to  mo,  i»  obvious,  because  the  ; 

tnae  of  an  atmoBphere  ia  really  equiinleat  t 
gravity  of  its  iiioleBules,  imil  one  coolecula  o 
Qutb's  atmoiphere  exerts  a.  preasuxe  equal  to 
of  six  moleciUea  of   the  lunnr  ahaoHpliere.    The 
deoaity  of  an  atmoapbeie  depeuils  on  tbe  Dumber 
of  moleculea  in  a  giveD  ipnce,  whereafl  thmr  pr» 
Bare  depends  on  tbair  BKRtegato  gravity.    It  vt 
ioT  this  reuoQ  ttiat  I  enimated  tbe  density  ol 
lunar  ntmosphere  which  would  give  a  presBuni  t 
C-IT  of  a    mercuiiiil  inch  at  Due-thirtieth  of  the 
density  of  the  terreatriai  atmosphere.    As  there  ~ 
Vxo  iucn  lunar  atnio^here,  it  follows  that  there  m 
ie  no  water  or  ice  on  the  moon,  vchich  was  what  I 
aongbt  to  demonstrate.    The  conclusioD  must 
the  same  eTen  if  the  oolculationd  be  made  at  I 
lower  temperature  for  which  Mr.  Banyard  c< 

Ihave  already  anawBred"W.  J. S."  (31910)  by 
anticipation.  To  state  the  matter  more  plunly, 
vater  is  retained  on  the  earth  because  the  pressure 
on  it  is  enormously  greater  than  any  pramure  thaf 
can  be  exerted  on  water  on  the  moon.  The  graTiti 
of  the  molecules  of  vapour  on  the  earth  is  so  muci 
greater  thao  it  can  be  oa  the  moon,  that  the  earth'i 
atmosphere  may  have  a  limit,  while  that  of  thi 
mooD,  as  I  have  already  contended,   may  have 

"C.  M.  C.  B."  {S1912)  dwells  chiefly  on 
eztremely  low  temperature  of  the  moon,  relying  on 
tbe  repotted  orioionof  Prof.  Langley,  which  bimg« 
it  to  100'  Cenbgnula  below  zero.  I  have  seen  ""'"- 
aeooonts.  however,  which  cali  in  questiOD  the 
ability  of  the  insbiiment  ho  employod,  and  I  can 


skS.' 


Mr.  I 


emnlo; 


'lofs.  Langley  and  Veroy  think  that  the;  have 
oatisfacfory  evideDce  that  the  lunar  temperatu— 
rises  in  the  neighbourhood  of  the  lunar  equatoi 
little  aliovc  the  freezing  poiut  during  the  lun 
day,"  although  ha  thinlig  that  the  nverago  tempera- 
ture of  the  lunar  surface  may  be  below  Fahrenheit's 
zero.  I  ara  '|uite  content  with  these  latter  doter- 
minatjona.  I  give  no  opinion  of  my  own,  having 
made  my  calculabonB  for  the  freezing  point  merely 
for  tbe  convenience  of  reforonce.  I  think,  however, 
that  the  experimental  observationa  of  Prof.  Forbes, 
Signor  Meliooi,  Prof.  Piazzi  Smyth,  M.  Mari^- 
Davj,  and  the  Earl  of  Roese  ore  still  worthy  of 
reliance,  and  they  all  show  that  tbe  temperature  of 
tbe  full  moon  is  higher  than  that  of  the  earth  where 
the  observations  were  mode ;  while  Sic  John 
Hetschel  waa  of  opinion  that  the  surface  of  tbe  foil 
moon  must  he  heated  to  a  degree  poesihly  much 
exceeding  that  of  boiling  water.  The  determination 
of  the  Earl  of  Rosae  was  that  tbe  actual  lemriera- 
ture  of  the  iltummated  lunar  surface  ia  as  high  as 
SOCPFohr.     With  these  facta  before  me   I  do  not  al 

S resent  ace  that  I  need  complicate  tbe  diecussion  by 
orther  reference  to  tham.  "G.  M.  C.  B.''  also 
calls  my  attention  to  the  fact  that  a  diminution  of 
pressure  laisea  the  freezing  point  of  water.  This 
amounts  to  a  small  fraction  of  a  degree,  and  be  la 
welcome  to  all  he  can  make  of  it.  He  says  that 
the  conseijuance  is  that  tbe  ice  muat  pass  into 
vapour  without  melting.  Well,  that  is  prociaoly 
what  I  bare  been  endeavouring  to  show. 

Having  thue  for  acted  defensively  against  the 
objectors  to  my  hypothesis,  I  may  now  be  allowed 
to  nuke  a  forward  move  on  my  own  account.  It 
is  one  that  will  commend  itself  to  the  legal  mind 
rather  than  to  the  mathematical,  the  case  being 
this:  The  earth  and  themoon  hadacommon  origin, 
and  commenced  their  career  with,  it  may  be  sup- 
posed, B  fair  division,  proportionate  to  tkeir  re- 
spectJTO  a/.et,  of  their  commou  patiimonr.  The 
moon  hod  a  share  of  the  materiola  of  which  the 
earth  is  constituted.  Out  of  these  the  earth  baa 
developed  or  retained  on  atmosphere,  and  the  monn 
kaa  none,  although  it  ahould  haveooe.  Tbe  proba 
bilily  ia  that  the  courae  of  events  on  the  moon  was 
similar  to  that  of  the  earth — the  same  reactioBS 
prodncing  the  aame  results,  and  so  on.  The  mooa'a 
volcanoes,  for  inatanco,  may  be  auppoaed  to  have 
iMlchad  lortli  nseoiu  Iproducts,  of  which  not  a 
The  separation  between  the  eartli 
*>  not  compieta,  as  tha  Kg  brother 
on  the  little  one,  trying  with  all  his 
_  :  the  little  one's  loosaly- 

lyigK  poaaesaiona.  Doee  not  tbe  very  fact 
modnhasnoneof  theae  left  amount  to  pre- 
Bomptive  evidence  that  it  haa  been  daapoUed  of 
tham'f  If  these  posscaaiDna  have  not  been  fllcbed 
from  the  moon,  what  haa  become  of  them'r 
What  would  a  Scotland-yard  detective  say  to 
vnch  a  dueV  It  aeems  to  me  that  the  mere  fact 
that  the  mooo  haa  uo  atmosphere  is  a  proof 
that  it  muat  have  been  stripped  ot  it.  What  do  the 
gentlemen  of  the  jury  Ibmk  f  There  is  another 
familiar  way  of  putting  tbe  aae :  Two  neighbonra 
Bit  down  to  a  friendly  game  at  cards,  aupenny 
points,  payable  in  any  sort  ot  tranatarahla  property. 
Xhey  are  both  moderately  well  off,  but  the  capital 
of  one  is  eighty  times  that  of  the  other.  The  result 
is  that  the  jioorer  one  hua  bis  jiocketa  cleaned  out, 
and  all  his  convertible  property  is  paaaed  over  to  the 
richer.  What  do  the  bookmakers  say  to  such  a 
caaet  The  earth  and  the  moon  have  been  playing 
ftt   "beggar   my  neigbbooi"   for  a  handtol  of 


thousauds  or  milliona  ot  years,  and  the  moon  ii 
stripped  naked.  What  else  coold  have  been  ex- 
pected^ 

It  ia  amazing  to  contempilatethenambarof  peopit 
who  manifest  a  deep  interest  in  tbe  maintenance  ot 

core  a  straw  aV>ut  what  has  heoome  ot  the  nitrogen , 
oiygan,  and  carbonic  acid  with  which  the  aqueoua 
vapour  ahould  have  been  aaaodated.  It  aurely 
aeems  exceedingly  probable  that,  wherever  the 
goaea  may  have  gone,  they  hava  taken  the  water 
withthem.  That  the  truth  oCthia  will  aoonbeseen 
I  have  no  doubt. 
Jan.  12.  Ja.  Ha. 

WATBK  ON   THE  HOON. 

[3l97L]-Y0Da  correspond  ant,  ".ta.  Ha.,"  haa 
got  BO  many  opponeuta  Co  deal  with,  that  I  shall  ba 
brief.  • 

1.  I  do  not  know  the  den^ty  of  the  lunar  atmo- 
sphere (it  any)  ;  hut  I  see  no  reaaiin  why  it  shouli! 
not  amount  to  lin.  of  mercury,  correspond iiig  to  a 
boiling  point  of  about  34J=Fahr.  At  the  same  time 
Che  uaual  inatantaneoua  diaappeanuice  ot  occulted 
itars,  with  the  occosioaal  exceptions  to  tbe  rule,  lead 


f  that  1 


atmi 


mainly  o(  vapour,  and  that  the  density  at  any  point 
vories  according  na  the  vapour  is  being  generated  or 
condensed.  (It  does  not  (oUow,  however,  that  this 
vapour  is  aqueous  vapour,  though  that  may  be  moat 
probable.) 

2.  1  have  not  much  faith  in  any^daterminntions 
of  lunar  temperature  liitherto  mode ;  stilt  lees  in 
inferences  drawn  from  the  oonditton  of  a  planet 
surrounded  by  on  atmosphere  to  one  which  ia  olmosL 
destitute  of  it. 

n.  This  last  remark  applies  to  terrestrial  diatiila' 
tion.  However,  oa  tha  area  beoomea  narrowed  aa 
tbe  terrestrial  vapour-atream  moves  from  the  equator 
towards  tbe  poles,  a  new  condition  is  imported, 
which  ia  inapplicahle  to  the  bright  and  dark  aides  of 
tbe  moon,  l^e  great  terreatriol  eoUection  of  clouds 
and  coaseqneut  rain -fall,  or  snow-falt,  wo'ild 
probably  take  place  at  tbe  polea  but  lor  the  narrow- 


3ft£e> 


physiolsts  thi 

5.  I  do  not  possess  the  meona  of  ascerlaiuing  the 
affect  of  a  reduced  gravity  on  the  phyaical  propertiea 
ot  water,  and  I  doubt  if  the  variations  of  terrestrial 
^avity  at  different  places  are  sufficiently  large  to 


,-i,j 


n  the 


Dublin,  Jan,  10.  W.  H.  8.  Honok. 

RE     QBE&T    UBT80B    OF   DEO.    14.-A 
COBBBCTION. 

[3in:2.]-l!f  reply  to  letters  3194G  and  31917,1 
regret  that  an  error  oocurred  in  my  account  of  tbifr 
lireball  in  your  iaano  of  Dec.  '16,  wherein  it  ib 
stated  to  liave  appeared  at  first  in  the  "  south - 


This 


and  should  be  aoiilh-icfil,  as  I  hare  it  in  my  notaa. 
This  naturally  alf  ects  seriously  the  determiDation  of 

It  could  not  have  falleu  near  Ipswicb,  for  Mr. 
Chas.  May,  ot  Iladleigb,  Sulfolk,  a  town  some 
eleven  miles  W.S.W.  of  Ipswich,  aaw  if  fall  about 
vertically  near  the  south-west.  Hod  its  path  been 
aa  given  by  Mr.  Wood,  it  should  have  appeared  to 
Mr.  May  in  the  east,  paaaiiig  to  north-east.  From 
a  collation  of  the  best  accounts,  it  probably  felt 
near  Brentwood  in  Essex,  travelling  from  the  south. 

I  hope  Meaars.  SpeiiCer'Ua  Poramor  will  forgive 
me  for  saying  that  I  caoKit  understand  how  the 
naht  of  its  iDotioD  Bhon1d%e  heard  at  tbe  instant— 
and  especinlly  brfuri—ihaX  motion  was  percoplible 
to  the  eye,  and  by  an  observer  placed  at  some 
diatance  from  its  path. 

Woodbridge,  Jon,  10.  Wm.  London. 


tiat  Objects,' 


dated   IS.S9,  page   12,  the  toUowLOg 


diotiiHCtK  of  of^t-ctg ;  but  if  irouid  hitrdtu  hare  fvt^n 
iiwm^'l  that  riiM  prorrriliiiii  from  a  bodv  a  giiarln 
o/u  millim  mftM  »ff  Kould  require  a  lj-.,en, 
adjiutincHtfrom  thaie  triutbly  parallrl.  1  rl  tio'A  ii 
tAteate,  tnefBrm  fur  the  maan  belay  pcreeptibhj 
laiifftr  than  fir  the  ilart." 

Now,  Mr.  Webh  haa  evidently  had  some  doubt 
about  the  accuracy  of  the  above  stat«meut,  for  that 
portion  of  it  which  ia  quoted  in  italics  ia  omitteil 
in  the  fourth  and  last  edition  of  the  book,  dated 


for  ISW,  the  editor,  in  an  article  on  "  Focuarinj," 
makes  the  following  etntemeat  ;— 

"  Five  milea  is  a  fairly  long  diatance  away,  ml 
so,  for  that  matter,  ia  one  mile  ;  but  let  an  obytA 
at  the  greater  distance  be  examined  thiDogb  aliin 
taleaoope,  the  focna  of  which  has  bean  set  tortooE- 
iug  at  something  only  one  mile  o9,  aod  it  will  t* 
seen  quite  indistinctly,  until  refocoarinf  haa  taa 
had  recourse  to  ;  and  when  the  five-mila  objectk 
made  sharp,  a  more  distant  abject  still  will  benny 
and  indistmct  until  it,  in  tuni,  has  booa  slurpul 
by  refocuaaing.  Eien  ike  di^frrnKt  hrtumt  lit 
i-iaon  ami  Ike  atari  u  rtmlili/  'appreeiabli,friM  lit 

It  wiil  be  Been  that  the  aentanoe  if  noted  in  itilicB 

tha  ^t  edition  of  his  book,  which  be  did  not  am 
to  repeat  in  subsequaat  aditiona. 

Now  ia  it,  or  is  it  not,  tha  fact  that  the  foeaiDti 
telescope  requires  to  be  altered  when  it  is  loeowi 
upon  the  moon  and  then  on  a  atar  F  Pencoally,  I 
have  never  found  that   any  auch  ■"      "~    ~~ 


good  0 


irstow.    Itia  aaaxoaptknilb 

correctly  tocmwd  Vm  M 

I  may  say  that  I  uM 

-  ument.    IhanbM 

Ls  telasoaM-ini  til 

s.  buttheabcHSUs- 


accustomed  to   the  uae  of  th> 

microscope  for  the  last  40  years.   . 

ments  rather  staggered  me.    I  ahould  like  VHymga 

to  have  the  viena  ot  some  of  your  able  uiuigB|UBd' 

ents  on  this  point,  and,  if  they  can  give  it,  ■  n/M- 

may  either  be  made  or  contrsdictdd.    I  haveaaca- 
aiderable  namber  of  standard  works  on 
and  optica,  but  I  have  been  nnabta  in  aaj  of 
to    Oud    anything    bearing    on    the  qnestioa 

"P  R   A   n  '<  >•  nnt    ••<•  an. 


PEACTICAL  -WORK  WITH  THB  TELI- 
BCOPE-I.IVSBPOO]:.  ASTBONOmCAl 
6001ETT. 

[31971.]— In  answer  to  "  Sparling,  B.A."  (Wtt 
31^0,  p.  421),  1  shall  he  very  ploand  to  fonrodk 
tbe  Editor  my  oopy  of  "Practical  Work  with  tii 
Taiesoc^fl,"  it  he  thinks  it  worth  whUa  to  poMi 
It  in  "  OuTB."  I  have  bad  a  good  nuoj  applka- 
tions  for  copies,  and  vary  much  regretted  uat.1 
could  not  forward  any  mora,  mj  limil«d  aoBhit. 
having  Boon  disappeared. 

The  suggestion  of    "Asteroid"     (letter  3I9U, 

LI21)  is  not  a  new  one.  I  peraonally  triad  ibj 
d  some  months  ago  to  bring  about  aome  iiiill>> 
standing  between  tlM  two  jncieties,  bat,  nnfcfti- 
nately,  withont  auccess,  and  I  believe  others  biai 
to  do  BO  OB  well.  I  think,  parhape,  it  wooU  'bi 
better  to  let  them  work  harmonioualy  side  byab 
for  the  present,  and  not  attempt  any  sach  KJiaDeol 
amalgamation.  T.  B.  Bopia. 


[3t97d.]— Ix  order  to  meet  the  needa  otmonbga 
of  the  Association  who  may  raiiutra  infonnatioii  aa 
astronomical  subjecta,  or  piaotdcal  advice  and  dine- 
tion,  a  committee  has  l»en  appointed  to  aaiav 
inquiries.  Letters  from  members  asking  tor  odtka 
and  help  of  this  kind,  may  be  addreoed  In  Ur. 
William  Schooling.  F.R.A  S.,  of  Brwhin  HoiM, 
Bivercourt-road.  Hammeremith.  All  lettst  a>d, 
qneriea  muat  be  duly  aigned  by  the  membera  writtsfr 
At  the  ordinary  meetings  a  Query  Box  will  be  pro- 
vided, and  into  tbia  undgnad  qner;  papm  nuy  li 
placed  oa  the  night  of  the  meeting.  Ia  the  eiM  of 
mquiries  ot  general  interest,  replies  will  ba  given  ia 
the  Ji'iiranl,  or  at  thi  ordinary  meetiDn;  hatiBn 
oaae  will  the  name  ot  the  mquirer  De  pobliAid 
without  the  express  authority  of  the  member  lAa 
aent  the  inquiry.  Philip  F.  Doke. 

Secretary  for  Geoeral  PorpOHa 


Hen 


.n,  Jan 


'another  tool,  as  in  wAm 

ease' I  oaa  re-ahoipen  and  get  the  exact  osnttsk, 
say,  loiu  or  five  miantea. 

On  the  end  of  my  drilling- spin  die  i>  tcnrnda 
very  smalt  double  ecl^entnB  chuck,  wUcb  ikt 
carries  the  drill  iu  a  abort  nose,  the  tool  bug  Bxri 
with  a  binding  screw ;  one  slide  of  Um  taim'at 
chuck  gives  the  desired  eocantricitT,  while  ttt 
vertical  slide  roiaea  at  lowen  the  tool  to  tha  mad 
centre.  Of  oouria  this  operation  is  quite  ai»- 
pendent  of  tbe  railing  and  lowering  acreir  of  tW 
rsat  itaell. 

I  suggest  that  >■  F.  A.U.;'  should  add  the  vwtkd 


to  hia  eocantiic  outting-fnme  (it  moiitws 
Job},  and  I  InI  sure  that  ha  wiUnonTiip' 


Jax.  16^  1891, 


»«Gtl8H 
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It,  for  he  will  then  lie  able  to  Hbarpea  hij  drilli 
withoat  caring  much  about  bie  ceutres,  when  he 
k&aVB  that  a  quart«r-luru  of  oua  of  the  little 
■crawa  will  put  him  right,  and  alaa  aave  hiiU'^uid  1 
hope  atben — &  large  wants  of  time  and  patience. 

The  aboTe  remarka  apply  equally  to  the  elliptical, 
POeSj  and  apicjcloidal  cutting- frame*.  Some  ob- 
fectioiig  ma;  be  urged  that  the  tooli  stand  out  too 
(«r,  with  tlie  liabUily  to  cause  spring  or  vibration  ; 
but  I  think  our  Ittthprnakers  are  cleyer  enough  to 
get  over  this  dilflcullf.  Without  meuuring.  the 
uttleeacentricGhnckialiQ.indittiaeter,  and  including 
lool-box,  (in.  deep,  and  the  uoae  which  Hcrews  ou 
the  apindle  about  iin.  U.  Haclean. 

I^ATHB     H&TTBBS. 

[31977.]— Tub  interaat  shown  in  abova  provee 
that  a  large  number  of  our  readera  are  oTnamental 
tnroen,  and  I  gladly  taVe  "  Burlaw ood  Park" 
fSlSSS)  at  his  word,  and  beg  tcr  more  from  bis  pen, 
tkoDgQ  I  would  auggeat  that  he  might  add  a  few 

jattiug- frames,  ^c,  that  he  describea  for  the  benefit 
of  thoaa  already  aupplied  with  these. 

TheKeT.  C.  E.  ElUson,  in  the  Beplioa  tolnmn, 
mantiona  having  Eont  you,  Mr.  Editor,  a  soda-water 
Iband  made  from  yew.  Xow  it  occun  la  me  that 
■omaone  might  give  a  list  of  neat  and  uatul  uick- 
DAcke  to  make,  as  with  many  the  trouble  ia  not  how 
to  make,  but  what  to  .make.  There  would  beuo 
oead  to  go  over  the  stereotyped  artidea  which  are 
found  in  booke  cm  turning,  hegimiing  with  boKea, 
needls'caws,  apiU-i^aaea,  and  aucb  like,  hut  I  mean 
[loveltiea.  For  inntunce,  this  soda-water  atand 
■trikeame  as  somewhat  novel,  audit  never  occurred 
M  me  to  make  aucb  a  thing.  I  presume  it  consists 
at  a  base,  possibly  clover-leaf  shaped,  and  a 
■milar-abapBa  disc  a  few  inches  higher  up  a  turned 
■teiD,  three  large  iiolea  turned  out  probably  with 
Uie  eccentric  chuck,  and  large  enougn  to  admit  the 
K>da  bottle.  If  merely  a  rough  idea  is  given,  the 
n«t  might  be  left   to  the  skill  and  taste  of    the 


le  logs  ha VI 

'-  --■itinj  the 


Jdl 


^wood?    I   (ell  Id 


^p^fnidot  their  cracking,  h 
KMd 'keeping  in  a  not  too  dry  pli 
K± ■  _...  .-:..,  .  „oo,j  j^[gj  jj^, 

-„-,  —IB  Ua.t  itwaslheonly 

Og  tiut  had  ever  reached  this  country;  but  -  — 

IhaQ  I  fancy  I   saw  it   olTered  tor  sale  in  ^ 

xdnmni.    It  is  undonbtedly  a  grand  wood,  quite 
tqnaJ  to  A.ftican  blackwood,  and,  I  should  —   - 

KKUider  timber.    Itisreddish  coioured,  huttu..--. 

mt  jet  black  with  eipoaore,  and  the  polish  is  limply 
nagniflcent. 

11  anyone  will  go  into  these  matters,  theae 
■oggationB  would  keep  us  going  for  some  time  and 
keop  up  the  interest.  PhatlBrlok. 

r31978.]-I.>l  reply  to  '■  Earlawood  Park  "  (31953) 
I  md  Dot  oiademn  the  taper-stem  fitting  1 1  consider 
Bthe  beet] :  but  the  omission  of 
vUidi  oompletes  it,  and  for  this 


a   frtgutHlly,     whe 


^r  low  class  ") 


afac  Holtzapffel's  drills  and  spindle  (which 
lanmjr  oalled  cdttaer  "  badly  made  or  lo 

doiog    i«       

„.     _  .  s  "or*.    This  uaver 

peat,  '•  L'l 

"Kit"  screws  to  their  larger 

apindles,  and  I  abould  very  much  like  to  see  "  the 

tntUs  class  appliances  which  do  not  have  them." 

I  know  that  they  are  used  hy  some  of  the  very  best 

tool  makers  oi  Manchester  for  their  floeet  drills. 

Though  it  is  many  years  since  I  oonuected  my 
■pberica)  rest  with  the    spiral    apparatus,   I  know 
tliat  it  was  not  s  very  eaey  job,  and  1  aliall  be 
I    "Karlswood    Park" 


;'3 


deacribe  a  simple  way  of  doing  so  with  auch  a  lathe 
tm  ia  oanally  tunied  out  by  Holtzapffel  or  Evans. 
Inroplyto"F.  A.  M.'^'  (31950),  the  neoeasory 


Imgth  of  the  drill    (if  .  _   _. ^.. 

lutatiTe  muoDB)  predudea  you  from  uaing  them  in 
BsBaoe.  onCtiiig- frame. 

Jtti  a  scandal  to  the  trade  that,  considering  the 
ftlca  diuged  for  amoll  cutters,  21b.,  and  tor  oni- 
noil  36a.,  that  tfaey  should  not  be  made  to  aize, 
sad  that  tbe  various  slots  to  receive  them  should 
■HaWr,  that  both  are  not  made  to  a  Whitworth 
[[■■Jill,  H  that  in  the  midat  of  a  piece  of  work  it 
&aU  never  a^aia  be  necessary  to  go  to  a  grindstone 
More  yon  can  get  a  tool  into  its  slot.  However 
mD  tHa  cutters  may  be  fitted,  it  will  aliraye  be 
naeBMTT,  for  the  beet  results,  to  pre«  one  side  of 
cottar  (that  which  doea  the  least  cutting]  against 
tlw  ade  of  the  slot  when  tightening  it  up. 

Drills,  in  my  opinion  (with  very  rare  eiceptiotia), 
should  never  he  s>  sbarpoued  as  to  iiroduce  a  groove 
Higvlar  at  tbe  bottom.  The  drill  should  have  a 
riigbt  thickDess  at  the  point,  and  that  should  be 
tagp  and  polished,  and  it  will  leave  a  minute  dat 
■I  the  bottom,  which,  reflecting  the  light,  adds  lite 
and  lustre  to  the  pattern.  O.  0.  BUiaon. 


ANESOUBTEB. 

H'9.]— Althodoh  I  Ct 


perhaps  the  following  may  be  of  ii 
10  years  ago  I  was  through  Sir  H 
works  while  the  lenses  of  the  Vienna  refractor  w 


r  Howard  Grubb'i 


being  ground.  Mr.  Romney  Robinson,  tbi 

90th  year)  superintending  a  aeriea  of  experiments 
on  bia  invention.  Tbe  apparatus  was  similar  to  the 
ordinary  instrument,  but  tbe  arms  were,  say,  loft. 
loDj;,  revolved  by  manual  power.  Above  them 
were  two  very  light  arms  carrying  each  anindia- 
ruhber  balloon,  suapouded  hy  strings  a  few  inches 
above  the  hemispherical  cups.  Aa  each  cup  poised 
under  a  balloon,  the  current  of  air  produced  by  it 
dragged  the  bailuou  forward  a  foot  or  so,  and  Uius 
kept  the  upper  arms  continually  in  slov  motion. 
Of  course  Uiis  velocity  had  to  he  subtracted  from 
that  of  the  cupe.  The  centres  of  both  systems  were 
in  electric  communication  with  one  of  the  neigh- 
bouring rooms.  The  instruments  there  I  did  not 
aee,  but  I  asked  afterwards,  what  was  the  reeutt  P 
and  I  was  told  that  it  was  not  satiafactory,  the 
constants  could  not  he  determined. 

I  had  heard  before  that  the  instrument  was  not 
reliable.  There  ia  [or  was)  ono  on  the  east  pier, 
Kingstown,  Co.  Dublin,  and  I  reQieml>e<  one  day 
being  in  it  while  the  attendant  was  changing  the 
paper,  and  I  looked  at  the  registered  velocity  and 
found  it  differed  greatly  from  my  experience  a  few 
hours  before  while  cruising  in  a  small  yacht  within 
a  quarter  of  a  mile  of  the  matrument,  althougli  the 
breeze  was  fairly  steady. 

Would  "  F.R.A.S."  kindly  inform  me  where  I 
— "  got  the  Anpondii  I.  to  the  "  Washington  Ob- 

_., n„t ._..__  ...  '"^aierbalter's 

as,  referred 


ASBESTOS  WATEB-TAP. 

[;ilOaO."|-A  FEW  weeks  ago  Uie  '■  E.  M."  hod  an 
account  of  a  valve  fur  staam  with  an  asbestos  seat- 
ing—a  perfect  kind  of  thing,  as  far  as  it  goes  ;  hut 
there  is  a  larger  field  open  for  common  water  taps. 
if  asbestos  cculd  be  used,  or  anything  to  supersede 
the  old  rubber  valve  which  ia  now  used  screwed 
down  on  a  sharp  jagged  brass  edge,  and  Iwcomes 
cut  in  a  few  hours.  Again,  the  four  httle  screwr 
which  always  strip  their  threads,  are  a  mistake  i 
these  taps.  Day  after  day  these  water-taps  call  ii 
the  plumber,  and  who  does  not  know  something  of 
thiso^omityt    Asbestos,  aasert  thveelf! 

Wm.  Hoaken. 

SPEECH    OP    LOWBB    ASIBTALS,    &c. 
AUTOMATIC   0BOAS3. 
[319Sl.]-I  AM  sorry   to  inform   S.  B.   Kinca 
(Utter  StSO-i)  that   my  phonograph  ia  only  a  titkfoil 
one,  and  not  sufficiently  delicate  to  make  the  ex- 
periment he  suggests.     1  too  am  very  desirous  of 
trying    the    effect  of    super-posing  two    or  mora 

full  chord)  in  order  to  hear  what  would  be  tbe  effect 
of  the  combined  vibrations.  Agoin,  it  a  note  was 
sounded  for  sav  one  second,  would  the  impression 
show  the  number  uf  "  dots"  tiat  a  string  would 
give  vibrations,  or  any  deSnite  multiple  of  this 
number  f 

As  regards  "  Accoucheur's  "  request,  I  have  sent 
the   Editor   the    Qrst  instalment  of  my  promised 
letters  and  sketcfaee,  and  I  hope  before  they  i" 
completed  to  give  tbe  iinerist  full  details,  such  as 
requirea.  A.  S.  L, 


[3inS2.]— In  reply  to  letter  319&(,  I  would  say 
that  I  read  with  interest  Mr.  Sidney  Bolton  Kin- 
caid's  letter  an  the  el»va  subject.  The  principle 
he  would  adopt  is,  of  course,  theoretically  correct, 
though  I  doubt  the  practicability  of  the  method, 
aa  I  tear  the  necessarily  resulting  delicate  impres- 
sions and  tbe  rouglinaea  of  the  recording  substance, 
together  with  other  obstadea,  such  or     ~ '  ' 


high  pitch. 


ba  anticipated  that  the  Bounds  would  he  of 
h.  from  the  factthat  the  ~     ' 

them  must  tw  small. 


it  the  organs  producing 


S,  L,."  who  writes  on  this  eubjoct,  cannot 

he  would  know  from  aiperieuce  what  he  ought  to 
see  from  theory,  that  the  rata  of  vibration  of  the 
diaphragm-tbat  U,  the  pitch  of  the  sound-will 
depend  on  the  rate  at  which  the  cylinder  is  tnmed, 
and  that,  therefore,  the  means  proposed  by 
"S.  B,  K."  are,  theoretically,  quite  correct,  and 
that  the  sounds  originally  imprinting  the  cylinder 
will  be  exactly  reproduced,  diflaring  only  in  pitdi 
and  duration.  I  may  add  that  1  made  a  phono- 
graph twelve  years  ago,  and  one  of  the  earhest 
expuriencee  was  this  i^ange  of  pitch,  due  to  change 
of  velocity ^of  cylinder.    The  idea  of  "S.  B.  K." 


has  occurred  to  mysdf ;  but  I  have  i 
eiont  hopes  of  a  good  result  to  induce 


A.  B.  UoUaoT 


[31983.]— Whem  I  have  found  the  originals,  ot 
can  find  tmie  to  moke  fresh  one«,  I  shall  tw  pleaJed 
to  send  figured  details  of  the  student's  microscope 
that  has  already  appeared,  also  of  a  modified 
pattern.  If  I  could  only  do  for  the  brati'Work 
what  "Orderin  Vital"  hae  done  for  i/IaM-worli,  I 
should  hope  the  information  might  prove  as  useful* 
A.  S.  Lokln. 

lODIHS. 

[310S1.]— Pbbhafs  it  would  be  right  to  add 
to  what  has  already  been  mentioned  in  letter  31925 
that  the  preparation  of  iodido  of  nitrogen  is  not 
unattended  with  danger.  It  eiplodas  with  great 
violence  even  when  damp  or  wet ;  hut  when  drx 
a  slight  shodc  will  bring  about  the  explosion. 
Unfortunately,  tbe  kelp  industry  bos  been  in  A 
great  measure  ruined  by  L*  "  "" ^' '"  ~' 


iodine  from   the  J 


.    Desert    i 


Chili;   the 


lybai   _ 

le  to  make  anything  becauBo  the  price  im  kept  up 
by  a  "  ring."  Already  there  ore  signs  that  the 
said  ring  nuy  break  down  again  and  the  price  of 
iodine  fall  to  one-half.  The  supply  of  iodine  from 
Chili  Is  beyond  the  domaud  at  the  present  time. 
After  the  iodine  has  been  removed,  then  the  bromine 
ia  set  free  and  distilled  off.  Here,  again,  the  kelp- 
burner  meets  with  an  opponeut  in  the  supply  of 
bromine  from  North  America.  Thesupply  of  potash 
salts  from  Strasofurt  has  been  another  blow  to  tho 
kelp- humeri,  whose  calling  appears  likely  to 
shortly  become  a  matter  of  Usto^.  Inoa. 


BTHBB    AND    EI.BCBICIT7-T0    FBOP. 
B.  A.  BOWLAHD. 

I3l9fl-5.1— The  tollowine  ia  an  extract  from  ft 
lecture  deliTered  by  Prof.  U.  A.  Rowland  on  Mar 
2'',  1889,  before  the  American  Institute  of  Electrical 


Joining  two  ••'Jiitiif  and  ptrfictn/ 

ss  paiBllel  to  each  other,  and  find 

that  there  is  no  definite  time  ot  osdllation,  but  that 


conducting  planes  pBiallel  to  ei 


the  system  ii  capable  o(  vibrating  in  any  time  ia 
which  it  was  originally  started." 

I  came  across  the  above  in  your  iaeue  of  June  28, 
ISHS,  and  have  been  looking  through  back  nuroben 
for  further  information,  but  without  success. 

If  this  ahould  meet  the  eye  of  Prat.  Rowland, 
would  it  be  asking  too  much  of  him  to  give  your 
readers  tbe  procesB  by  which  this  problem  wat 
solved?  I  have  bean  very  much  interested  in  the 
ether  discusiian,  and  (in  case  you,  Mr.  Editor,  maj 
feel  somewhat  tired  of  giving  the  subject  mor* 
space)  wish  I  had  come  across  the  report  of  Prof. 
Rowland's  leoture  before.  B.  P, 


THE  BTHBB  AITO   ■■  SIOUA." 

[31986.]— I  BAVE  read  with  mueh  interest  the 
letters  of  "Sigma  "on  the  Ether— the  moreeipe- 
cially  as  eleclncians  are  now  beginning  to  adopt  the 
"  Ether  Theory  of  Electricitv  "  I  pubU^ed  in  183V. 
"Sigma"  is  right  la  much  that  he  has  wiitt^ 
against  some  modem  fanciful  notions  about  the 
ether :  but  I  am  sorry  to  see  that  he  has  prefaced 
his  own  intended  remarks  im  it  by  an  attack  on  the 
Westminster  S  Candards  aud  Ciod's  creation  works. 
'■Sigma"  writes:  "Thfl  writers  of  the  West, 
minster  Confession  chose  to  state,  as  a  fact,  what 
they  had  no  passible  means  of  knowing  anything  at 
all  about :  they  asserted  that  ^  it  ptused  UiM  tO 
create,  or  make  out  of  nnthing,  all  things.'  St. 
Paul,  or  whoever  wrote  the  Epistle  to  the  Hebrews, 
only  said  that  'things  which  are  seen  were  not  made 
of  things  which  do  appear.'  " 

Id  this  paragraph  l>oth  the  Westminster  Standards 
and  the  text  quoted  are  misused.  The  proof  teitt 
to  the  passage  of  the  Staiidarda  above  quoted  direct 
the  reader's  attention  to  the  whole  of  the  first 
chapter  ot  Qonesia  in  oorroboratiDu  ot  the  fact  that 
the  word  of  Cod  is  the  authority  for  the  statement, 
and  not  an  opinion  of  the  writers  of  tbe  StandardL 
OS  asserted  I7'  "Sigma."  The  words,  "it  pleased 
Ood  to  make,  or  create  of  nothing,  all  Ihingii,"  an 
a  mere    commonplace    explanation    ot    the    word 

"In  the  beginning  God  created  the  heaven  and 
tbe  earth."  The  ward  "created"  here  used  by 
God  roeana  to  make  out  of  nothing  :  but  "  Sigma  " 
does  not  see  tbia,  for  his  expressed  opinion  ia  to  the 
effect  that  Ood  made  matter  out  of  sumethinR 
which  had  existed  lieforo,  which  is  an  opinion  thai 
the  Almighty  is  no  more  than  an  ordinary  mechsnio 
making  things  out  of  things  that  existed  before. 
The  writer!  of  the  "  Westminster  Standards"  gin 
another  text  which  "Sigma"  has  not  qooted — 
namely,   "By   the   word   of   the  Lord  ware  tbv 
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Jix.  19,  Ml 


heayeoH  made;  uid  all  the  boat  of  them  by  tbe 
breath  o(  his  mouth"  (Psatmg  Tiiiii.  6).  And 
when  tnuuUted  as  it  atandi  in  Iha  Hahiew,  it  ia  :— 
"Bf  tbe  word  of  JehoTnh  the  beevens  were  made, 
•nd,  bv  tbe  spirit  of  bi»  roonlh,  b,1I  their  host.'' 
-The  teit  ii  a  Hebraism— that  ia  to  uuj,  it  is  an 
BMertion  made  twica  in  elightly  difFerest  worda. 
The  two  aswrtioDB,  put  togctfaer,  mean  that  the 
iie«Ton»  were  made  by  the  power  of  God'i  loice. 
whicbia  jmt  ao  act  of  creation.  It  i«  remarkable 
that  the  text  wbicb  "  Sigma  "  did  partially  quote 
containa  the  above  declaration.  The  full  text  ia, 
*'  Tbiongh  faith  we  understand  that  the  worlds 
were  tiaiiied  by  tbe  word  of  Qod,  ao  that  tbioea 
Whioh  are  seen  ware  oot  made  of  things  which  do 
u>pear"  (Eeb.  xi.  3).  It  ia  ttiia  faith  in  the  power 
of  Uod'a  word  or  voice  ai  a  cTeating  power  which 
"'  Sigma  "  does  not  wiah  to  eiercise. 

Jam  SB  Johnatone. 
S,  Uerdiiaton-park,  Edinburgh,  Jan.  6. 

90  UB.  SLAOKBXnEtN,  H.  OH.  HABACHS, 

AND  "BOB." 

[31987.]— Oh    page     379,   H.    Cbartea  Itabaohe 

&ddreaees  to  me  a  aeriea  of  ten  qQeetions.  not  in 
crder  to  gain  information,  but  merely  beoanse  he 
Wanla  to  turn  any  reply  I  may  make  into  paradoi. 
The  only  queatioo  of  the  set  which  really  i 
tntereetiog  point  ig  So.  6.  It  ia  certainli 
"    '  '   'o  gaaea  which  have  ao  ereat  ' 

" "■ —    — '  'ayarogei 


■h  really  raiaea  ai 


a  may  be  kept 


«aoh  other  aa  oiyiFen  and  hyc 

Hiixed  for  an  indennite  period  ^. 

«nd  if  H.  Babache  has  any  resonable  theory  on  this 
point,  I  will  be  gUd  to  consider  it.  No.  T,m  which 
lie  compares  a  laroe  number  of  slightly  diSerant 
Valoea  obtoinad  by  different  eiperimentera  as  to  the 
lieat  of  oombuatiOQ  of  hydrogen  ^aa,  is  a  good 
example  of  tbe  dodgea  ol  a  paradoxiat.  Apparently 
U.  Babarhe  haa  never  heard  of  auch  a  thing  as 
experimeDtai  error.  Is  he  aware  that  encb  a  simple 
tl>Uigastbe  solubility  of  a  aalt  cannot  ba  deter- 
mined  with  auffident  aoourocy  to  meet  the  require- 
manta  of  the  calculus  of  flDite  differencvs  ?  Why 
didbenGTBT  reply  to  my  critidam  of  hia  colour 
theory  a  few  woeka  ago  ? 

There  have  been  very  few  truer  statements  made 
In  the  "E.  M."  than  that  on  page  382  by  Mr.  D. 
Blaokbum  a«  to  the  rarity  of  an  accurate  observer. 
Be  ia,  indeed,  one  at  the  rarest  animals  in  existence, 
and  thus  general  lack  of  the  power  of  obeerring 
.correctly  ia  a  great  aid  to  the  profeaaors  of 
.tneamenam,  clairroyanoe,  hypnotism,  and  other 
■qoackerr.  I  am  rather  eniprised  to  find  "  Boa," 
page  402,  giving  a  deecriphoa  of  the  method  ot 
preparine  the  ao- called  tri- iodide  of  nitrogen, 
which  substance  be  terms  an  "amusing  cnrioaity.'' 
It  ia  a  very  dangerous  aubatanco,  ao  dangeroufl  in 
tact  that  ita  real  formula  is  unknown,  as  cbemista 
■re  aby  ol  dealing  with  it.  In  all  probabQity  it 
.contains  hydrogen,  and  is  a  partially  substituted 
derivative  of  ammonia.  On  no  account  should  its 
.preparation  be  attempted  by  uiexperienoed  persons. 
Wm.  John  Orey,  F.O.S., 

IfewCBstle-an-Tyna.  Analj'tical  Chemiat. 


[31988. 1~IF  "Nun.  Dor."  (letter  31932)  will  try 
tbe  following  remedy  I  think  be  will  find  it  very 
iMneficial,  nt. :— Cut  the  ooila  straight  across,  and 
not  round,  aa  you  would  your  finger-naila.  At  the 
aidea,  where  they  grow  into  the  uesh,  do  not  pare 
them  thin  :  but,  il  possible,  get  under  them  and  cut 
them  alraight  oat  to  the  end,  and  they  will  very 
•don  K'OW  atrong,  and  cease  growing  iulo  the  fieah. 
Little  Toe. 


te  may  be  ( 


tsida  ol  (he  tree, 
liog  about  4in.  from 


A   OUBtOSITT. 

[31989.]— Pbbhaps  the  following 
intoreet :— About  ten  days  ago,  whilat 
vers  sawing  into  plaaka  a  larse  log  of  beech,  at 
Messrs.  B.  Sealey  and  Co. 'a  bleach  and  chemical 
worka,  Hadchffe.  the  xaid  beech-tree  having  bean 

grown  in  Shropshirej  tbey  cut -       .      .    . 

D^in.  long  and  liu.  diameter. 

vaa  S^iD.  distant  fi 

.other  end  of  the 

'oaotre  of  the  log.    Whilst" 

piece!  of  log,  a  brown-coloured  powder  fell  out  of 

these  holes,  and,  woaderful  to  say,  two  live  iuaecte. 

In  siie  and  appearance  they   were  very  much  like 

waapa,  though,  from  the  ahaiie  of  their  head,  very 

narrow   wingi,   and   thick    N^dy.  I  am  inclined  to 

think  thef  are  altogether  different.     A  moat  careftd 

and  minute  exsminatioo  was  made  round  tbe  hols 

to  disooTer  an  ialot  or  outlet,  but  to  no  purpose. 

mdeotly    "  "  '  " 

ears.    Alt_..   , 

a  kind  of  steep.    If 
After  a  while  they  begin  to  crai 
notly. 

I  may  also  mention  that  an  iron  bolt,  3in,  lonj. 
by  )in.  diameter,  was  discovered  in  the  cantre  of 
the  aame  tree,  and  lying  parallel 
leagtii. 


;  they  can- 


and  inclosi 


Perhaps  some  reader  may  have  met  with  similar 
phenomena,  or  could  account  for  same.  I  am 
■iclined  to  think  the  bolt  haa  been  shot  into  Ihetree 
qoite  young,  and  then  tbe  wood  grown  ronnd 
iclosed  it ;  the  same  with  the  insects. 

John  J.  Barlow,  Analyst. 
Whitefiald,  Jan.  10. 

THE  VIOI.ST-OOLOITBED  FLAHB  PBO- 
DUCBD  BY  THBOWINQ  SALT  INTO 
THE  STEE. 

[3l990.]~-I    ciNNOT-    tbli.k    that    Mr.   A.  Ptroy 

Smith    (letter    31955.    p.    *ti)    haa  ao  completely 

settled    thia    queatioD    aa    ha    eaema    to    imagine. 

Although  the  elTect  may  be  produced  by  sprinkliug 

aalt  U|«)o  glowing  ooala,  most  persons  are  aware 

'^at  it  la  beat  ahown  when  a  clear  glowing  cinder  or 

Ice  fire  is  used.    This  coutains  no  hydngen,  and 

onol,  therefore,  supplv  the  necessary  componeut 

r  the  production  of  HCl  by  combination  with  the 

lassociattui  chlorine,  as  your  correspondent  states. 

may  be  quite  true  that  hia  experiments  gave  him 

which  be  has  himself  arrived,  that  they  prove  the 
— ... —  ..  ...  J...  ..  uci  ^  not,  I  thSik,  be  so 
linda.  He  acknowledgea  that 
this  npfctrum  does  not  agree  with  that  of  a  spark  in 
hydrochloric  acid  gaa,  which  one  would  expect  it 
-'---'-'    ->-,    if    both    were    identical.    These    are 


OBOANBTTEB. 

[31901.1  — In    compliance    with    the    courteous 
request  of  the  Editor,   I   propose  to  describe  the 
'ruotiou  of   some   of   the   many  varieties  of 


"  Organettea,"  though 
ip!ied  to  instruments  of 
mt  kinds.  I  only  include,  however, 
those  which  employ  perforated  bands  |or  discs]  of 
paper  or  other  coslariol  to  the  exclusioa  of  barrel 

produced  hf  pins  or  raised  projections. 

It    will    save    time    if   I   refer  Brat  to   genera! 

le  vai'ieties,  and  then  give  the  epedol  details 

iDoctioD    "\9k    ^^^    separate   iostniments 
described.  4f 

There  are  two  classes  of  these  organettes,  one  on 
tbe  harmonium  principle  with  pressure  wind,  and 

principle  (if  I  may  use  tha  term),  and  these  are 
again  divided  into  those  with  pallet-valves  to  cdR' 

rhich  the  perforated  band  acts  as  the  valve. 
In  certain  cases  both  these  latter  may  be  said  to 

lar^a  instruments)  the  "tune-band"  merely  cou- 
troTa  the  wind  that  actuates  a  "poenmatio" 
arrangament,  which  latter  worka  the  actual  poltsta 

Tbe  first  jaatrument  (and  the  only  one  ot  its  kind) 
mode  was  a  pipe  organ,  which  had  a  perforated 
band  acting  aa  the  valve,  but  it  proved  a  failure 
owing  to  the  disagreeable  drouiog  effect  produced 

cut-olF  of  the  wind  from  the  pipes.  Hnw  this  can 
be  avoided  will  be  described  later  on.  Thia  was  in 
1849  or  ISaD,  and  aome  yean  later  I  myself 
repeateil  the  oiperiment.  but  used  reeda  (those  of 
a  conoertioa)  in  lieu  of  pipea.  The  experiment 
succeeded,  but  it  waa  not  till  the  Mathewa  psteota 
were  commerciaLy  worked  that  anything  further 

Now  tha  child's  toy  haa  developed  into  larger 
inalruments  prodnciog  remarkably  good  musical 
effecta,  ooosuleriDg  the  mechanical  methoc<  i"- 
which  they  are  produced.  I  may  add  here  tli 
thoan  made  also  with  keys,  the  ail  may  be  played 

automatically  and  accompaaied  by  a  perform 

tbe  keyboard. 

Coming  now  to    eonatruetive  details,  the  Qrst 
{{ueation  is  aa  to  the  scale  to  be  employed,  as  tt ' 
is    independent   ot  the    mode    of   playing    to 
adopted.    Taking  &  t&oderate-suM  ioatfumant 


the  amaller  kind,  we  ma^  talce,  aaj,  three  oelinl 

aa  the  compass,  and  consider  how  best  to  aranp  i. 

If  we  used  the  diatonic  scale  we  ahould  ontynams 

a  notes;  it    tha  chromatic    scale,    37    woola  tt 

needed.      In  all  the  smaller    instrumSBts  (aadk 

some  of  the  Itzfet  one*}  a   comproyiise  is  aaJ^ 

usually  by  substituting  one  or  two  aemitwai  tt 

naturala,  ao  a*  to  obtain  greater  variety  wittrt 

saaiug  the  actual  number  of  note*.    '■  --■- 

id  better  to   tntrodace  a  1 

ve  in   order  to  itrengthi 

da  of  the  tunes. 

rery  maker  seama  to  emplav  a  diSerant  sail, 

I  therefore  give  a  few  thmt  I  have  met  wicb  Is 

intending  constructor  to  cbooae  from.    1  ihoiM 

lOBo  that  the  diatonic  scale  with  tlia  T  ihnp 

aii'd"  B  fliils  inserted  would  be  as  good  as  any  oliff 

As  fuards  actiut  sumber  of  notea,  the  Itw^  1 
.ava  seen  haa  be£4l,  with  4  i  octaves  uthaothi 
iitreme.  Scaloa: 
For  17  nntes— 
Bfl.  C  D  EB,  E  P  Fah.  &  A«.  A  Bfl.  C  D  Elf 
Fah.  Q. 


D  Fah.  O  A  B  C  Cah. 


A.  Di  Jab. 

DKOnfip. 


lb.  G  Gah-ASMiL 


For  28  notes-  T 

AB  D  EF»h.  GOeh.  ABC  Csh.  TUMlEW 
-  -  C  Cah.  D  Dah.  E  Fah.  6  0^  1. 

Dotea,  butMiriri 


For  the  4  to  4}  o«tavm  the  airaneeiiuDt  is  As- 
iatic in  the  main,  with  the  iutrodnctioii  d  (ds 
itni  from  lower  or  higher  ootavaa  (or  bgOi)  l> 
paaa.  Any  portion  of  tin  km  ■ 
^ooutaa  be  nsed.  bnl  io  Msl 
which  the  wind  ia  lai^isii  M 
will  be  found  adviaaUs  Bd  k 
extend" tha  soale'far  downwards,  aa  lug  rssds* 
)  big  bellow  a  to  Bupply  them. 
IS  next  point  is,  Wlmt  should  be  tbe  widlka 
tuue-band?— and  as  to  Uus  there  is  a  inotl* 
lolty  with  wide  bands,  owing  to  their  lada? 
—  unevenly,  and  to  then  bitch  and  grtt* 
dsst   I  have  myself  tried   has  beta  iW 


treble  ootos 

its  (in  V 
handle) 


a  reeds  (frames)  a 


bat9iu.  or  lOia'.  ia  preferable.  If,  o** 
ler  hand,  wc  try  to  crowd  in  too  manTT«dB(Ml 
irefore  parforafiona),  wo  cannot  make  tka  |* 
ationa  large  ano\lKh  for  the  reeds  to  sobm^ 
parly  when  the  band  is  used  aa  the  valw.  W 
■- '  -itions  are  alao  apt  to  tear  into  eacfa  otka. 
best  wayia  to  put  the  reeds  ngngill 
and  this  ia  the  arrangement  aho«a  I. 
,  2,  and  3.  whern  I  shows  pcr&nmtJaMM 
rs  in  addition  the  channels  ata  uridcfcM 
reeda  are  fixed,  3  shows  the  reeds  In  plaM).  bW 
-  ,re  about  Jin.  wid^  wiftfc 
hannela  are  also  tin.  «ndi,at 
ra  bare  (in.  lliia  weald  wOt 
baud  for  the  proposed  UmM 
allowing  a  small  margb  *ttts 
edges,  s'ay  lOin.  '  I  have,  however,  eeen  M  nslli> 
only  about  Tin.  width  ;  but  the  amuigem 
be  a  difficult  one  for  an  amateur.  The  inl 
spaces  were  only  Aiu,  wide,  and  the  teed  tnh»(« 
cills)  were  outy  iH,in.  wide,  the  perforated  paniM 
being  made  of  polished  brass.  _         . 

In  otiiar  orraogamants  to  be  described  it  wiD  IS 
shown  how  beet  to  reduce  the  width  of  Um 
band  by  altering  the  interior  mechanism. 

To  traverse  the  tune-band  I  have  seei 
orrangementa.  In  one  Uie  motion  was  by  i 
toothed  wheel  working  in  a  line  of  malt  itiMt 
the  middle  of  the  band,  and  acting  intaraWa^ 
only  In  all  others  the  band  baa  bMn  mondl«> 
ward  by  either  a  pair  ot  grippbg  loUn  wf 
being  wound  off  one  reel  on  to  aiuittb*.  Is  •*• 
French  jnatrumsnts  the  baMl  is  folded  up  "  nH' 
aud  the  instrument  alwajs  leaveait  naatljlblMq 
into  a  kind  of  book,  rSa^  for  lua  »g»^ 

When  wound  on  to  a  roller  it  is  obvionaly  Ba» 
eary  to  anwind  the  band  before  tha  tone  ' 
rapaated.     Provisions  for  doing  this  iamada 
instriimeikt  [iMlf,  which  ra-ToUa  it  aln  oatl 


16,  189U 


gHGUSH   MECHANIO  AND  WQKLD  OT  BOIBNOB:    No. 


Ji  gripping  Toll BTi 


band  nny  be^  if 

, .  _.._    ing  the  tune  to  ba 

without  the  banc)  being  ramoved  and 
Fjr  long  biind>  made  of  thiii  pupar  the 
)n  a  roller  i>  tho  best,  but  tor  abort  thick 
B  gcipptag  rollera  (with  or  without  the 
rrsugemept)  answer  well. 
ortcuiette  with  tuno  dhei,  repetiUon  in- 

]f  the  disc,  but  unitherto  nonatructed,  tha 
itrcmely  mouotonous.  Ferhl[W  if  a  sQe- 
f  Jiecs  cnuld  be  Rcnnected  up  into  a  kind 
rkiiE^rew,  tbia  might  be  remedied  and  longer 
ijed. 

we  must  decide  on  tbe  eiie  of  the  bellows 

At  firht  one  would  think  *^  the  bigger  the 

butitii  not  BO. for  it  too  large  it  will  be 

at  wheu  only  a  tew  leeda  are  eouuding  they 

IS  oontrarj',  tha  aupplf  ia  iniullicieut,  the 
>eda  aod  chorda  becoine  unsteady  and 
la.  The  difficulty  can't  be  altogether  met, 
other  details)  we  must  compromise,  aad 
way  is  to  me  moderste-aija  "  feeders,"  but 
irgo  reaarroir.  Actnal  aizea  will  be  given 
iffeieat  pattsniB  to  bs  deacnbod  in  detail. 
A.  S.  L. 


by  regulation  ol 

""  I  lights  ot  diaeront  colours,  or  by  direcliuB 
liehl  upon  Uie  objects  to  be  pholograpliad 
from  a  diSeront  position  in  taltinR  each  negative. 

Those  familiar  with  tbe  eHectd  of  Southern 
latitudes  need  not  be  told  that  the  sun.  in  its  daily 
travels,  fumishes  eonditions  of  light  and  abadaw, 
by  means  ot  which  series  ot  eligbtly  dilTereut  land- 
gi»pe  negatirea  can  be  mode,  each  negative  adapted 
to  era phasiae,  under  proper  conditions  Dfpriutmg, 
particular  parts  ot  the  picture  that  ire  adapted  to 
special  oolouririg. 

In  clear  climatea  also  it  is  possiblCf  at  aunriae  or 
sunaet,    almost   any   day,   f"   ""  """   "   —'-'--'-    ■  — 


uegativea,  adapted  b 


if  cloud,  a 


n  at  landso 


(r-.  t 


■d.) 


DK7  BA.TTBBIBS. 

..]— ToBSB  battsries  (letter  31934),  seem  to 
I  good  point  about  them— Bomely,  a  good 
I.  All  the  difference  between  Mr.  All.  E. 
liniOD  ot  them  and  my  own  can  be  aummed 
B  very  little  word  "if."    If  these  batterieu, 


linted  o< 


I  have  never  yet  mut  arith  a  perfect  battery 
kind,  though  t  have  probably  handled  a 
lariotj  ot  tbem  than  any  reader  o!  this  note, 
iriea  are  eimplf  a  compromiae  of  good  and 
.tities,  arrived  at  iu  a  hundred  different 
rtie  most  appreciated  on  the  whole  ii  that 
.vea  the  least  trouble.  They  have  oil  proved 
rynsetul  aarvants^Volta's  children  brought 
Seieut  nurses.  A.  Caplatzi. 

CB    FOB    EXPEBIUENTALiaTS. 

J.]— The  writer  propose*  to  oomiounicat 
ies  of  short  letters,  some  ideaa  that  woi 
.y  noted  by  him  with  a  view  to  piira' 
ition.  Circumstaooee  now  render  it  unlikely 
will  bo  at  leisure  to  pursue  such  inquiries 

imeots,  and  it  is  hoped  thatoU— ' "-' 

something  novel  aud  auggeatii .. 
has  beau  written  and  attempted  in  the 
mlour  photography,  two  distinct  line- 
irch  having  been  followed.  One  ot  thee 
investigation  directed  to  the  discovery  of 
I  aurfuce,  auch  that  raya  of  hght  of  any 
ailing  upon  it  may  induce  permanent  local 
na,  mPotving  the  reflection  of  similar  raya 
ud  the  other  to  the  produetions  ot  surface 
,  by  ordinary  polychromio  printing  pro- 
0  yield  pictutei  iu  pigments  of  the  colour! 

ess  to  say  ttatsuccesHhaa  not  been  attained, 
MLt  ol  this  lettsc  being  merely  to  eiplaii] 
■  Buy  call  a  temporary  expedieut,  and  one 
td  •W'''™^'''tyi  oj  which,  however,  certain 
Jittc  results  can  bo  obtained. 

are  various  modes  by  which  this  procesi 
e  carried  out,  hut  it  will  be  enough  at  the 
.  to  desciitM   oue  which   was  used  by  the 

comer     with    "reginttt 

snrfaoes  ot  Uchromatijied  gum-atabic,  ai 
J  by  Abury  {"  Ins.  in  Phot."  p.  1731.  Thi 
this  senea  of  transfer  prints  waa  fuUv 
,  the  next  less  so,  aad  so  on  to  tha  la>- 
eceived  very  short  ciposure,  and  they  wei 
sterrod  to  alone.  There  was  no  atopping 
lOud,  but  suitable  coloure  were  seleetad  foi 

irst,  at  that  Which  had  resulted  from  tlie 
exyoaure,  wm  rolled  up  in  a  very  ligbl 
^eAf  aud  But  printed;  tbe  next  of  the 
^howmg  less  of  the  picture,  was  printed 
de  darker,  and  y^Qowor  green  ;  and  so  on 
very  dark  Jffowa,  appearing  only  in  thi 


icape  negative  (fol 


shadows.  Now  iu  this*  chromolilbograpb 
^us  that  thBM  was  more  or  less  imitation  of 
1  colours,  but  that  is  not  a  necesaiiry  coadi- 
r  securing  richly  artistic  elCecta :  by  thu! 
ng  with  a  conteotional  scheme  of  colour: 
lutte  accuracy  offc  photographic  print. 
>te  that  we  opecsfe  with  the  photo- negative 
pie  sphere— aoy  ofa  billiard  ball.  Lelaome 
)f  good  taste  bo  used  in  the  regulation  ot  tht 
,  and  afterwards  in  the  solution  of  printing 
d  we  shall  obtain  very  plea^n^  rEaiiltji. 
in  modify  "■ "—  ■ 


,  by  simple  printing 
.uimno,  01  uiiinLaiiu».L4.c.coloured picture.  In  tliis 
ise  the  negatives  are  varied  so  as  to  fulfil  their 
lecial  functions  in  printing,  because  of  thoae  rapid 
isngos  ct  colour  which  oocttr  while  the  clouds,  &( 
imain  Buflluiently  atationory. 
Of  course,  with  othertranafer  proceeamore  aiuh 
1    bring    out    detail,     better    reaulta    would    be 
ttainable,  and  it  need  not  be  remarked  that  such 
methods    are    adapted  also  to  the  productioa  ot 
isparencies  and  lantern  slides. 
3ma  other  modiflcatioDS,  which  might  beexperi' 
ited  upon,  must  be  reserved  for  another  com- 
lication.  A.  D. 


FBB-UABBIAQE  OOHUITNISIIS. 


il  with 


[31994.]—. 
dther  iu  regard  to  the  seeii  „ 
ny  little  3  sin.  telesoope,  power  100,  and  ai 
jot  likely  to  be  able  to  get  a  larger  one,  I  think  of 
umiug  my  attentiun,  during  odd  boura  ot  an 
jveniitg,  to  the  investigation  of  an  important 
anthropological  matter,  tor  which  thia  locality  otters 

"  E.M.' 


ooptioi 
pe  that  a 


On  looking  over  Dr.  E.  B.  Tylar'a  address  to  the 
Anthropological  Society  for  January  1881,  I  see  at 

E,  13  Uuit  he  raters  to  the  work  doueby  H'Leuoui, 
ubbock,  and  Morgan,  as  to  haw  primitive  society 
was  developed,  and  refers  to  the  unsettled  state  of 
the  question  in  re  the  transition  from  communal 
marruge  to  tha  stage  where  tbe  man  baa  a  private 
right  in  one  woman  (say  di 


St  ot  th 


«YagO! 


avage  rs 


id  the  laws  relating  thereto  are  like  thoae  ol 

Medes  and  Feraiaus.     Unfortunately,  travellera  in 

'  iw  Guinea,  Biiriteo,   and  elsewhere,  allude  quita 

lually  to  the  uumarried  barracks,  and  do  not  seSB 

have  nuilisnd  the  importance  ot  this  feature  a« 

giving  a  clue  to  the  past  social  stagea.    D'Albertii,  ia 

'    re  a  bsadleaa  corpse  having  been  recovered,  was 

IU  to  tha  houae  of  the  young  unmarried  men.'* 

W.  H.  P.  Driver  alludea  to  thorn  more  dirocUy 

!•«  Chota  Nagpur — as  "the  bachelors' halls, 

before  which  the  uumarried  girls  donCB  ot  an  even- 

dare  not    enter,  being,    as  among  otkel 

tn  U'Oiarn  (of  thoir  tribe).  Moet  travelleiB, 

I  can  yet  see,  refer  to  it  aa  aimply  "a 

irge  Niiga  village  eut  of  me,  there  ars 
eleven  Morouga  for  tha  young  men,  and  three  tof 
the  girle.  Aaameso  call  them  "  Morongs,"  which 
"■   *    "'  '  The  Abora  coll  them  Mosap ; 

Pak,  Arisu,  and  other  Da«es, 
the  "Dupua"  ot  New  Guinea.  They  geoerallf 
contain  tbe  long  canoe-ahaped  war  drums,  and  are 
the  council  houses.  The  skulls  ot  enemiea,  ortkoM 
surimsed,  are  placed  in  them  in  rows— men, 
women,  and  children.  I  have  counted  300  in  □■• 
house,  which  had  three  fresh  heads  atuck  on  stake! 
ont-sido,  the  hands  tied  below  tikoapairof  glovea-* 
ghastly  sight.  Among  the  more  civilised  ot  this 
aboriginal  races,  the  houses  ol  the  married  peopla 
seem  in  the  ascendant,  and  the  barracks  on  tha 
decline,  aa  among  Miria,  Sea.,  where  at  timea  tkaj 
are  (now)  not  found  in  some  village.  Among 
Nogos  and  head-hunters  thoy  are  of  more  import- 
ance, being  generally  guard-houses.  In  other 
cases,  as  in  New  Guinea,  on  the  Fly  river,  thef  are 
the  main  buildings,  the  mcLrried  quarters  being  a 
leriea  of  semi-detached  houses,  all  alongside  tha 
"  Dupoe,"  aud  joined ithereto  by  bridges.  In  other 
lases  again,  we  see  but  one  long  houae,  with  a  long 
central  partition  dividing  the  young  men's  pubiio, 
)r  common  holt,  from  the  seriea  of  rooms  sacred  to 
he  different  married  couples,  all  related. 

m  one  side,  and  a/1  the  women  on  tb*  other. 

The  subject  needs  canAil  systeniKUe  Itudy  m  litu, 
mil  beni^e  my  desire  to  resuma  It ;  but  I  am  sadly 


>t  allowed  t 


a  peculiar  institution,    which,   it  seei 
studied,  may  yield  a  due.    It  is,  that 

sleep  at  home,  but  live  more  or  leas 
which  among  "head-hunters"  are  often  guard- 
houses at  tbe  entrances  to  their  perched  villagea. 
Among  many  tribes  the  aingla  girls  also  sleep  away 
from  home  in  similar  barracks,  and,  like  the  young 
men,  are  under  old  and  peculiar  laws.  Asamese 
call  these  houses  "  Moron ga."  Among  all  racea 
having  this  institution,  there  is  unrestrained  liberty 
between  the  sexes  until  marriage,  after  which  they 
are  very  strict,  and  infidelity  is  rare.  On  lookmg 
over  my  Kojal  Oeograpbicol  Society  JourHOla  for 
tbe  last  twelve  years,  1  see  that  this  peculiar  custom 
ranges  from  Central  India  (Chota  Nagpur),  among 
the  savage  tribes  around  Asom,  down  the  Malay 
peninsula,  viri  Sumatra,  Borneo,  New  Guinea,  and 
the  islands  aafar  east  as  Furmosa.  It  is  seen  among 
races  either  now  or  till  lately  h*ad-hunters,  and 
who,  as  a  rule,  whether  on  plains  or  hills,  build 
their  houses,  often  300ft.  long,  on  piles,  and  con- 
taining aaaociated  families  who  tattoo  (for  heads), 
and  who,  I  find,  have  ten  or  twelve  customs  and 
arts  in  commnn.  For  some  sixteen  or  twenty  years 
I  have  felt  almost  certain  that  our  savaee  head- 
hunting Negas.  iubabiting  the  hills  3-  and  S.E.  ol 
Asam,  are  aliaost  tdenticslwith  Djaks  [of  Borneo), 
and  latterly  I  see  that  the  ides  ia  gaining  ground 
that  the  races  ot  the  Archipelago  are  related  to  the 
Dravidian  and  Somali,  the  Mincopies  being  a  aub- 
braiicb.  II I  mistake  not.  the  stock  ia  what  Prof. 
Huitey  colla  the  "  Austro- Mongoloid." 

What  I  want  to  know  is,  how  far  this  qneation 
has  betm  worked  out,  and  where  I  ahall  tlnd  the 
rSBulta,  if  poraible  in  one  work,  . . ' 
aive  oue.  In  tbe  library  of  the  Asiatic  Society  of 
Bengal,  to  which  I  beluug,  I  End  tew  books  which 
will  help  me,  and  am  thus  ou  my  beam-enda. 

The  peculiar  institution  of  "  barrack  a  to 
unmarried,"  ia  one  of  the  many  proofs  that  all  these 
bead-hunting,  pile -building,  tattooing,  and  fuming 
races  are  from  a  common  stock.  The  custom  mus^ 
be  very  old,  one  which  preceded  their  dispersion , 
it  is  also  oue  which  seema  to  have  preceded  the 
institution  of  '■marriage  ..  -  „ 
some  coses  the  evidence  is  clear  that  the  last  stage 
ia  the  endogomous  marriage,  and  that  it  was  pre- 
ceded by  exogamy,  or  marriage  (presumably  by 
capture)  out  of  the  tribe,  and  that  the  oldest  stags 
is  represented  by  the  "  Morongs,"  where,  wilhu) 
the  tribe,  there  wss  regulated  sexual  communism. 

Id  one  tribe  ot  Nogaa,  whom  1  have  kuown  well 
for  the  laat  tweuty  years,  we  see  all  tbe  three  stages 


The    I 


L    folk    I 


collapsed  m; 


),  I  shall  be  very  much  ohhmd. 
or  twelve  years  the  moon  has 
anthropology,  and  now  I  hop* 
Whether  the  readers  ot  "  Ours  " 
ites  on  this  question  I  cannot 


would  core  for  any  notes  on 

say  ;  we  get  vary  "little  aa  a  t 
'December  lOlh,  1890.  S.  B.  PobL 

P.S.— I  see  that  "Mars"  has  been   practicallT 

out  ot  sight  at  home  tor  some  two  months.    Ha  & 

here  still  at  an  atevatiDa  ot  43°  or  44,  after  twilight. 

Aa  I  am  in  lat.  21",  BofoTtuoately  I   can  make 

i 

PUZZLES  FOB  THE  E7ES-  ' 

[3101)5.]— WriH  reference  to  the  puiilee  for  the 
ey«  on  page  399, 1  cannot  aee  "  where  the  lao^ 
comes  in ''  in  the  flrst  diagram.  I  think  there  noit 
be  aome  mistake,  aa  anyone  coo  see  with  half  an 
eye  that  the  line  C  C  is  the  longest;  but  as  it  ta 
hoHday  time,  t  aend  one  which  I  have  never  seen  in 

Place  three  coins  (halfpence  will  likely  ba  the 


most  plentiful— they  an 
AB  C,  in  a  straight  ll—  " 
up  perpendioularlT  ui 
to  be  equal  to  E  E  ; 
you  are  wrong.    Nineteen  out  of  twenty  will  only 
pnt  it  about  halt  or  two-thirds  the  right  distanot. 
Query:  Wherein  does  the  deception  lieV 
The  deception  ii  not  so  apparent  in  a  diagram 
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unlen  jou  moke  nolid  blndc  A  and  C  uul  tie  upper 
B,  which  makes  ma  tbuik  it  ii  becauM  tvo-thiiae  ot 
the  ditCanue  K  E  U  coTered  up. 

Wishing  our  inesttmable  "E,  U.''  Bud  fonnelf 
psnaDOlly.  and  all  its  teaden,  a  Happy  and  Fro- 
jperom  New  Tear. 

Jwtow-on-Tjne,  H.  B. 

OONTBACTION  BT  SAMP. 

[31996.] — It  should  be  remembered  that  a  atring 
on  a  Tioiiii  is  under  great  tension.  When  it  u 
damped  it  becomrai  soft^  fxnd  therefore  ia  more 
eudly  Btretched.  There  ia  no  connection  between 
thia  didunatunce  and  the  abortemog  of  a  hempen 
atring  by  abflorplion  of  moisture.  The  porsdoi 
exilts  omj  ia  "  Caldemona's  "  imugination. 


REPLIES  TO   QTJEEIES. 


•mtN 


,*  In  tMr  dMiMTf,  CarrttponitnU  art  r«pMt- 
'tdl^  mmttoit,  M  «cA  iiuliaei,  th*  titlt 
of  tht  qiurjf  aik*i. 


[726850— Tew.— I  can  quite  endorse  what  Mr. 
Buiaon  Bf «  about  \kn  b«BD^  of  thia  wood.  We 
icnt  a  tree  down  at  Stamford- hiU,  where  there  was 
«  row  Doocealiag  the  approach  to  a  ■tructare  in  the 
OOrDBT  of  the  guden  of  the  house,  with  ao  alum 
bell  on  the  tup,  ataniiiiiK.  aj  now.  on  the  top  of  the 
■aid  hill.  In  thoyear  IH-ll  I  need  a  portion  of  the 
wood  to  make  the  sides  of  the  ongixud  flahing- 
wiuch,  with  revoliing  plate  in  lieu  of  a  crank,  and 
-with  a  conical  iustead  of  a  knobbed  handle,  wbicb 
*waa  dasigned  by  my  father,  and  by  him  submitted 
to  Alfr^,  tbe  tackle-maker,  then  of  Colemau- 
■tioet.  City  ;  and  he,  I  beheve,  eettt  it  oS  to  Scot- 
land, and  had  soma  made  to  it  ia  brass.  I  subae- 
qaontly,  on  going  to  King's  College  in  ISll,  made 
a  brass  one  for  my  father,  and  wheo  I  lost  his  old 

another,  which  I  liare  novir,  with  date  I84fi  stamped 
on  it.  AU  the  world  uses  them  now.  As  to  yew 
"bows,  I  do  not  know  muoh ;  but  my  belief  is,  that 
"adf"  bows  are  made  of  the  long,  siendei 
branches,  with  a  portiaa  of  the  sapwood.  which 
looks  like  lanoewood  or  box,  left  along  tha  hack  of 
the  bow,  imitated,  in  lam  expeiuive  goods,  by  a 
abip  of  lanoewood  glued  to  a  belly  of  yew  or  otber 
-wood,  the  kind  of  which  does  not  appear  (o  be  very 
■  J.  K,  P. 


[72951.]— PidffeoEi  EiikUhIi.—I  cannot  quite 
agree  with  Mr.  N.  Edwards- Rbbson  as  to  the 
■peUiag  of  "  Pigeon  English."  Certainly  my  ei- 
tieriancain  the  East  inclinaa  me  to  give  "  Fidjin''  as 
the  more  correct  method.  I  cannot  imagme  the 
oonunon  term  "  Jiiaa-pidjin  "  being  spelt  otherwise 
^Of  a  Chinaman  or  Tapanesa,  or,  I  think,  by  an 
raiglJshmaQ  out  in  the  Eastern  seaports.  Pidjiu 
English  is  the  nearest  anpioach  to  a  uniTenal 
'  language  that  wo  havo.  It  is  used  by  nearly  all 
natioiis  ia  aU  tjio  ports  ot  the  "East."  I  have 
lieud  Chinamen  and  Japanese  and  Malays  use  it 
amongst  themABlTBs, 'and  I  have  been  told  that 
Chinamen  (torn  different  parts  of  tba  "Celestial" 
Empire  use  it  in  preference  to  Chinese  when  their 
ro»moli»a  dialects  differ  too  greatly.  The  number 
of  Einglish  words  are  tar  in  excess  to  those  of 
Portuguese   or  Chinese  origin,  ti>ough  a  certain 


itofal 


"  Uakee    walkca 


'.  ."P.". 


d  Cluneae  words  thrown  ir 


■1^^6,-70911    Work  by  your  equation 


*  l'3307-l-!)06  X 


-  =  2004 


[73033.]— TelearapU  Line.— It  ia  rather  difh- 
cntt  to  give  a  direct  answer  to  this  question,  as  ao 
much  depends  upon  the  conditiona  under  which  the 
testa  are  taken.  Say  they  ore  taken  on  a  wet  day, 
the"eartbs"  will  make  good  contact,  offering  no 
aippreeiable  roaistaace,  and  the  insulation  resistance 
-wiL  be  lower :  therefore,  the  total  resistance  of  tbo 
lino  will  read  lower  than  when  tested  before 
erection.  II  on  a  fine,  diy  day,  the  "earths"  will 
-■ i:_v.i_  ui-i. 1 ■  jjjj  ijjg  jmuiation 


resistance  being  higher— i.e.,  leu  lealiage  at  the 
poles— tlie  line  will  show  a  highor  resistance  than 
it  did  on  the  wet  day  ;  but,  I  should  aay,  a  Irifle 
less  than  whan  tested  in  factory.  Thonrelically. 
with  perfect  "earths"  and  insnlation,  the  reaist- 
anoa  should  be  the  same  before  and  after  erection  ; 
but,  practically,  this  is  impossible.  Perhaps  Mr, 
Allsop  or  Mr.  Bottons  will  give  an  explanation. 
Ht.  Wii30s. 
[73021.]  —  Tin  and  Steel  Iron-Tork,  to 
Flanse. — Such  work  as  "  T.H."  wishes  lo  perform 
can  onlv  be  done  properly  by  ao  enperieacod  ^eet- 
metal  worker  ;  but  if  he  wishes  to  penerere  with  it. 
I  shall  be  happy  (o  give  him  what  assdstance  I  can. 
To  "  wire  "  a  pan  with  Jin.  rod  he  must  flrat  edge 
sheet  over  in  the  flat  as  shown  ;  of  course  taking  care 


block.  As  the  distance  i 
flange  is  greater  than  rouoi 
readUy  see  it  ia  uecessary  that  the  outi 


outside  of 
!e,  vou  will 
le  should  bo 


care,  practice,  and  patience,  I  think  you  will  get 
over  the  difficulty.  E.  A.  A. 

[73037.]— Wood,  to  SUoo.- 1  know  aU  about 
the  ordinary  microtomes.  I  want  to  make  very 
thin  and  perfect  slices  of  different  wooda  across  the 
grain  about  lin.  in  diameter.     Those  I  have  seen 


[73097.1— Sreenhonae  Conatractlon.— In  the 
tittle  manual  on  "  Ureenbonses ''  there  is  an  illus- 
tration of  a  small  house  auch  as  is  required  by 
"  Glasshouse."  It  was  built  by  an  amateur  who 
contd  handle  tools.  Full  particulars  ot  meaaure- 
manta,  roaterioISi  and  coat  are  given,  besides  several 
intelligible  plates  and  diagrams — aU  for  siipence  ! 
There  ia  an   account  also  of    the    flowats  grown 

thia 


therein,  besides  a  calendar  of  operations  for 
whole  year.  The  sooner  "OiaashouBe"  ^ts 
guide,  tha  better  it  will  be  for  his  time  and  hia  — 


[73009.1  —  Wieel- Grease.  —  Cannot  "Works 
Manager  experiment  himaelf  with  his  dirty  oil  ? 
He  seems  rather  helpless  for  a  "  manager,"  aa  he 
must  know  better  than  those  who  have  not  "  felt " 
the  oil  what  it  can  be  used  for.  Let  him  SIter  it 
through  canvas  or  calioo,  oi  something  tliat  will 
retain  the  mora  dirty  particles,  and  then,  it  neoes- 
niy,  wash  it  with  iMam.     Then,  if  bailed  with  a 


little  potash  and  quickiii  ., 
which  will  do  well  enough  for  spor-whi 
coarse  bearings.  Oil  that  drips  from  heavy  btst- 
ings  is,  as  a  rule,  full  of  dust  and  particla  d 
metal,  which  it  is  denrable  to  remove  before  onf 
ita«"greaae."  Ntrt.  Dot. 


be,  of  course,  altered 
80tt.  a  minute."  Th 
qnent  flguree,  which  i 


IXl'^' 


not  affect  the  intsp 
a  in  round  niuabai. 
A.  Q.  QBBEsaiLi. 

f73109.]— HoTBB  of  the  Fntare.— This  iit 
misleading  title.  There  are  plenty  of  maiAiiw  i 
the  kind  described  so  indefinitely  to  be  found  (a 
paper)  in  tha  "  E.M.,"  the  old  MKhaait/  JT^ 
:<iw,  and  other  papers.  There  are  very  few  wU 
have  run  100  nulas  on  ordinary  roads,  either  inbi 
country  or  in  America.  There  isnosecrettM 
petroleum  engiuea :  the  difficulty  is  to  ^thasg* 
work  well  when  you  have  tuooeeded  in  stutiB 
them.  If  I  were  a  sporting  mjui,  I  wonld  M 
1(0  rnn  against  any  patro -cycle  or  stasa- 
devised  for  any  diotance,  both  startifita 
Nm.BoL 

[73113.]— HlBotrio  I Koltlon.— Electric  ignSiia 
is  accomplished  by  passing  a  spark  tbroagh  Itt 
mixture  of  gases  or  vapours:  but  how  itiitoh 
arraogod  depends  roainly  on  the  design  of  the  psin- 
leum-engine.  Surely  we  ahould  have  some  idnol 
the  arrangemauts  in  question  before  being  ubi  k> 
St  it  wi^  what  is  only  a  detail.  U  I  ieoaf«t 
Lebon  and  Lenoir's  gaa-enKiDBe  were  ■'fired"  Ij 
an  electric  spark,  and  I  think  in  back  volDnal 
have  seoo  other  devices  for  utiliaing  tha  "^aii" 
as  the  firing  medium  ;  but  some  little  "  iavanliDi" 
is  required,  and  the  queriat  suy  get  impiraliri 
on  tbe  subject  from  Bobiiiaon'a  "Oaa  ai 
Petroleum  Engines."  puUiihed  tv  Sdod;  atM 
Clark's  "  Qas-Eugine,"  paUiahedbyXongmaBa 
Nui.  Dm. 

[73!18.1— Blaokontng  Zino  fliurfcoe.- 1  km 
just  examined  a  largo  salver  of  7SiD.  diamafa  ll 
Biddery  ware,  which  hsi  been  in  dmOruetDftB 
years.  Not  one  partiole  of  the  black  gnnmllM 
worn  olf,  though  boiling  water,  hot  tea  "~*  ""' 
milk,  beer,  and  spirituous  liqi ' — 


s  luTB  been  b 


iscb^ 


servants.    The  elaborate  gold  and 
Arabesque  designs  are  bright   as  orer, 
bigheat  class  of  that  metalhc  art,  and  was 
pensive.    The  common  kind  of  thia  work 
and  perishable  by  use. 

J73122.]— CompoelUon  ot  Oaa.- 1  thioktti 
}rmation  required  might  be  found  1  but  it  vooU 
need  mudi  laborious  research.  In  Newtagfng'i 
"  ijos  Managar'a  Handbook"  there  ia  a  tabti  cf 
the  analysis  of  various  ooal-gasco,  whidi  rf 
rather  surprise  some,  for  carbon  dioxide  vartc*  fitB ' 
'23  to  :iU  Sli,  and  cubic  ceatimetiea  of  gaifroBlM 
of  coal  from  24"(   to    23S— tboMfinM 


gramnu 
from  th 


show  the  querist  that  it  i*  not  aa^ 

question.  I,etheby's  table,  pnbliabvd  in  186B,ai 
give  the  average  oompositioa  of  Lotidon  na;  b1 
m  Crew's  "Trealiae  on  Potroleiua"  {.Saiipa 
Low)  much  information  will  be  found,  a*  tko  is 
some  dI  the  works  on  gas-enginee.      Ku:i.  Dm. 

[73130.]- Bteom  Lannoll.— If  the  laun<lsD> 
not  be  got  out  ot  the  water,  how  ie  the  bottoo  to  ts 
repaired?  Probably  sheathitie  with  zmc  vrodl 
suffice,  but  it  ahould  be  done  all  over  the  immoaj 
huU- "  failed  and  aheathed,"  in  fart. 

Momux. 
[:3137.]-PortableKIneral-OU8tova.— Ttai 
are  several  of  these  in  the  market;  but  irlMlte 
there  is  one  which  oosweta  to  all  the  reqniraaMtt 
of  the  querist  may  be  doubted.  For  instaMi,  Iks 
flame  is  to  be  adjustable,  and  yet  the  alove  isto  la 
"  absolutely  free  from  all  smelland  smoke."  Any- 
one who  can  oonstruot  such  a  slora  a*  "  B.  H.  P." 
wants,  will  niiely  protect  it  by  latten  patent. 


.]— OanoB. — The  centre-board  is  amly 
t  frame  about  the  centre  of  the  laiglhK 
1  or  boat.  Thereare  several  deaignaial 
"lySl,  1878- 


.._..,  _    ____t»m 

:  but  the  best  place  to  took,  I  fancy,  wosH 
be  Kemp's  book,  pabliahad,  I  believe,  at  the  fUf 
office.  W.  Mw. 

[73140.1— Wire*  farKeohaniealTdeplMasa 
— Oartainly  bronie  wire  or  the  liliaaiibranaesrilljt 
for  mechanical  telephones ;  tnit  as  to  ita  donbdi? 
in  any  position,  that  isa  matter  for  practlaaltHtisf, 
8.  P. 
[731AO.]— GlaB-Bnvine.- The  method  of  tabs- 
flnog  is  daaoribed  fully  in  the  textboc^  and  it 
speuflcations  of  patents.  The  priodpln  aiD  Is 
found  in  Clerk's  "  Oaa-Engln^"  with  nf«l 
illustrations;  but  briefiy,  it  eonairta  m  a  p>-M 
Imming  in  a  tube,  which  ignitea  the  «spki6iM  ^ 
ture  aa  the  valva  moves,  so  aa  to  admit  otaonnM^ 
tion.    There  is  nothing  \«tj  ^pedal  about  it 

Nra.  Dm. 
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—  Indian  JubkIst?-  ' 


^  ,_„ ,     "^  Wn   Udire 

.0  occult  loroe*  •«  required  to 
1  the  feat  of  raising  &  heaTy  mui  on  the 
of  tha  tore&nger,  u  mentioneS  by  D. 
ITQ.  I  b&Te  frequently  aniited  in  per- 
;  it  inynU  ;  only  u  we  wera  not  able  to 
n  Oriental  fuhioa,  one  of  the  pertormsra 

Ue  on  hii  back  acroaa  three  chain  in  luch  a. 
.  that  two  could  F 
t  hia  ihooldai^ui 
"le  of  Uie  thigh  . 

.  -le  proitrate  one  is  raiMd  moet 
of  the  ihoolder.  Although  we  frequently 
wa  foond  that  the  forB-£uger  of  the  right 
'aa  the  only  one  with  which  we  could  accom- 
.  Another  teat  we  and  to  perform.  A  man 
hit  back  acioa  U>ree  duira  lo  placed  that 
ebaokol  hia  head  reeled  on  the  edge  of  one, 
.  beeli  on  the  other.     On  taking  a  vary  deep 

ha  oould  raise  his  body  ao  that  the  middle 
lold  be  removed,  and  he  oonld  than  nutain 
ight  of  a  modsrate-aiMd  man  nttine  on  his 
h  for  a  few  aeooode,  or  M  long  al  he  could 
abrasth.  A.  D. 

•2.]  — FrtghtenlnK  Birds.  —  "Bemo" 
Me  my  word  for  it  tbe  wind-dapper  ia  of 

at  all  tor  the  Job.     I  have  made  many 
'        a  birdi  at  the  bottom  of  the  pole 


M.]— Bleotrio  Ballmty.— ToUb.  Bomnrc 
SKSW. '  '—Yes,  yon  eonld  maka  the  engine  31a. 
on  the  same  unes ;  but,  of,  conns,  the  trac' 
'   would  be  proportumally  less. 


'>4.1— Eleotrla  BaUirar.— If  yon  wish  to 
.  model  so  small  aa  yon  state,  I  should  advi  as 
■u^e  a  motor  on  the  Froment  prindple.    A 

baa  a  model  made  in  the  followinK 

worlEB  admirably.    He   purchased 


out  of  tl 
DOW  did  I 

ajid  il  ho  could,  I  fancy  ho  could  And  more  work 
in  hia  line  than  helping  two  or  three  naked  Hindoos 
to  extract  a  poaeible  aixpenoe  or  ao  from  na.  As  to 
the  other  occult  forces,  now  making  some  noiae  in 
the  world  under  the  name  of  hypnotism,  I  do  not 
at  all  beUcTe  we  were  under  that  inSusnce,  and  I 
know  eqjugh  about  it  to  enable  me  to  form  an 
opinion.  When  I  aee  anyone  throw  a  cord  In  the 
air  and  climb  up  it,  I  shall  believe— well,  I  ahall 
believe  I  am  hypnotised  ;  but  I  shall  not  believe 
what  I  see.  Meanwhile,  I  have  always  considered 
that  the  snake  waa  concealed  aomehow  or  other, 
and  waa  a  regular  member  of  the  jugglets'  party. 

[ 73312. ]— Skcobartmetry.  —  In   my  reply  (p. 

426),  for  "loBi"  per  barrel,  read  pounds  per  barrel. 

J.B.E. 

[73343.]— Problem  In  Geometry Snftta. 
— In  my  answer  on  p.  426  there  aie  aaveial  mii- 
takes.  In  linei  2  and  3,  for  "diagonals,"  read 
linei.  On  p.  427,  &nt  line,  for  their  aides,  road  Me 
tinet,  meamng,  the  aides  ol  the  quadrilateral,  not 
Ihoae  of  the  triangles.  J.  K.  F. 

[73350.]— Sheet -metal  Work.— I  expect  the 
canse  of  yoni  failure  ia  want  of  anfSdent  can  in 
tnrning  the  edge,  combined  withtlie  hardness  of  ths 
plates.  Your  best  plan  will  be  to  go  through 
several  suooeaaiva  operations  thus,  hammering  them 

/ 


prewons  to  sines  of  I,  21,  etc.,  lor  facility  of  calcu-  . 
lation.  Again,  as  n  is  a  vair  small  fraction  (I  find 
it  is  -0033),  it  would  be  uselns  to  oany  the  ssriM 
beyond  the  term  involving  n',  as  the  terou  fallowing 
would  only  affect  the  result  to  tbe  extent  of  a  fair 
luchea,  whidi  would  be  absurd  in  a  calculation  tor 
tbe   radius   of    the   earth.    Now,   in   the  above 


expression,  put  ti 


o.'i  ■•  - 


heap  motor  ssts, 
,  and  in  these  y-~ 
list  suitable  for 


a  advertised  a 


....     i 
laUUlng 


st  suitable  for  onrpnipoae.  The  wire  will 
tor  oouaection.  Yon  bad  better  boy  about 
S.C.  wire,  No.  24  gange.  Yon  will  have  a 
magnets  with  the  seta ;  bat  you  had  better 
anouier  pair,  as  you  will  need  four.  Yon 
have  no  difficulty  to  make  these,  as  yon  will 
he  bought  ones  tor  a  pattern.  Soften  the 
fore  you  make  them.  Pat  abont  an  ounce 
)  on  each  bobbin.  Next  mount  the  anuaturo* 
lindle  made  from  braes  rod,  and  taraed  and 
to  take  the  aame.  Now  acrew  the  bearinga 
to  the  baM,  and  mount  the  armatures  and 
I  therein.  Having  got  >o  tar,  we  can  &x  the 
ts  down  on  the  bi^rd,  and  so  arrange  the 
ires  that  when  one  pair  o(  magneta  Ore  active 
isr's  HiagnetiBin  is  practically  nil.  Now  fix 
intact  breaker  and  springs,  and  your  motor 
ilete  after  the  oonnections  are  made.  There 
eed  tor  further  description,  as  full  directions 
en  with  the  sets  aforesaid.  The  current  can 
;  along  one  rail  and  back  by  the  other.  The 
.  will  have  to  be  insulated  from  each  other,  as 
rrent  will  be  picked  ap  bj  tbe  wheels,  This 
will  be  larger  than  yon  wish,  but  not  too 

0  run  on  a  121t.  length  of  rail.     I  shaU  be 

1  hear  of  yoor  success.  F.  A. 
72.]  —  Bleotrlo  Uvhtlas  hy  Water- 
r. — I  am  at  present  working  on  such  a  job  as 
opose.  The  floating  arrangement  is  lamiohsd 
e  wheels  are  being  got  in.  What  the  power 
iremainstobe  seeo.  My  employer  thinks  it 
le  tor  many  purposes  and  places,  bat  I  am 

liberty  to  give  any  details. 


02.]  —  Occolt  Foroea  and  Indian 
l«ry.— "A.  W.  G.,"  p.  42fi,  asks  for  my 
Whcm  I  waa  in  Madras  Boads,  a  good  many 
ago,  the  three  furious  rollers  of  aerf  were 
1  for  .pBssengers  and  goods  by  Massoolah 
wotked  by  ten  or  twelve  men,  and  by  cata- 
a  cooaistiDg  of  a  tog  ot  wood,  in  which  the 
Lt  saddle-wire,  and  same  through  the  water 
e  diarks  in  some  tashiou.  On  saoh  an  affair 
came  off  to  OS  two  or  three  Indian  Ju^lers. 
costume  waa  a  string  round  the  waist,  aod 

J  Bid  of  calico  stretched  from  it  between  their 
leir  appliances  consisted  ot  a  neat  of  light 
■o  basketalike  waab-hand  ba^a,  some  biQis, 
hey    had    no    great    apparatus 


\      ^ 


all  round  the  root  A  ot  tbe  edge  with  a  flat-faoed 
hammer,  having  them  on  a  roond  bat  ot  iron,  as 
shown  in  sketca.    The  top  ot  tbe  edge  most  be 


knocked  down  with  a  mallet.    Aftffir  each  operation 

yon  may  edg( 

■  -  *he  top  rin(, 


anneal  them  by  heating  to  Uood-rad,  and  plunging 
into  water.  It  you  have  many  to  do^  yoa  may  edge 
them  by  the  aid  ot  two  rings,  driving  the  top  ring 


have  many 
down  by  the  aid  of  a  heavy 


After   the     usual   i 


.    baU- 


Dttmg  ahasSet  mouth  down  on  tbe  deck  (c 
passiugit  round  Qrat),  tbey  eoon  produced 
uiat  basket  a  strong  and  lively  cobra  di 
>,  who  uncoiled  himselt  and  proceeded  to 
to  their  piping.  I  do  not  know  what  else 
night  have  done,  becauae  our  chief  otScec 
'eutly  believing  in  occult  forces)  exclaimed, 
de'iliainit"  (he  was  a  Scotdusan),  and,  in 
of  feat  •nd  wrath,  drove  the  poor  oonjont* 


[73353.]-l__ _   

to  add  the  toUowing  to  my  reply  printed  on  p.  427, 
Jan.  9th.  I  have  now  found  what  the  eipreealon 
In  the  original  queij  waa  intended  for  (p.  408, 
Jan.  2nd),  it  should  be 

h  i.(l-fi)'tan.'(l 
I  have  found  thla  by  means  of  the  conic  sections, 
and  a  very  elegant  problem  it  ia.    Rstarring  to  my 
reply,  it  will  t>e  seen  that  I  have  naed  the  symbol 
y  instead  of  I,  the  two  are  not  qnita  the  same,  as 


degrees 

degrees  near  the  Equator,  and  the  second  method 
gives  the  degrees  JsMn-  than  those  at  the  Equator. 
The  latter  method  baing  the  oorreet  one,  I  shoold 
have  woAsd  by  it,  but  then  Is  httle  d^erenoe  fn 
the  length  of  the  radius  found  by  either  method. 
Now,  we  have  to  e^Nuid  the  above  ezpiBaum  in 
power*  of  f>,  and  rsduee  the  triganometiiaal  ex- 


equivalent  In  sfaiee,  then  dear  ot  fractiDns,  then  ex- 
pand (1 -n)' and  (1 -<t)',  and  as  we  do  not  require 
any  powere  of  n  beyond  the  second,  we  get 
■l-(4»-an')rin.'fl 
.   l-(2n-n'jain.'(  ( 

the  agoare  root  taken.  _ 

ible,  but  as  we  are  to  omit  all  powers  of  ii  beyond 
its  Bouare,  the  work  is  not  great.  In  this  way  we 
;et  Uia  aariea- 

B  -  A  [1  -  fi  sin.' /  +  3  n"  C«m.' i  -  «n.<  0  +  4c.] 
rhs  term  Involving  n*  ia  the  aame  as  j  »'  sin.*  3 1, 
and  thus  ths  serisa  agreea  with  that  which  waa 
correctly  given  in  the  original  query.  On  compuing 
this  series  vrith  ths  one  given  In  my  last  replyTu- 
will  be  found  that  the  two  flrat  terma  agree,  and  I 
and  that  the  length  of  radius  calculated  by  dthar 
method  will  differ  very  little ;  at  45°  latitude,  (or 
instance,  the  differenoe  is  only  about  180ft.  Aa 
regards  the  but  danseot  the  query,  take  the  logs,  of 
the  expreation  for  R',  and  devdop  by  the  tormnlk 
log.  (1  -  r)  -  -  a  -  ^- -  ^  -  4c.,  th«e  are  hyp. 

"Sith.  M.I.C.B.   *• 

[73363.1— Xzpanatou  In  Serlea.— Many  thanks 
to  "  MJ.C.E."  for  hia  reply  on  p.  427,  although  ha 
does  not  tonoh  the  real  question,  bat  assoniss  I 
have  made  a  mlit^e.  It  he  will  refer  to  SouoIkh)'* 
very  beantifal  "Aitionomie  Pratiqae,"  ed.  1B83, 
-   '"   '|U.I,C.E."  will  And  that  my  query  is  c»r< 


rectal 


t  atanda — vii.,  given — 


[i-f(i-.)'i.i."() 


■"T.-TI 

ahow  that — 

B- A(l-UBin.'f  +  ju'sin.<2;+ ) 

I  can  obtain  the  above  value  ot  B*  easily  enough ; 
bat  how  to  take  the  next  step  is  a  myate^  to  me. 
Eass  Oakuita. 

[73359.]— Tala'pho&e  Patenta.  — The  Blaka 
transmittal  patent  {No.  229,  1879)  expires  on 
January  20,  1893 ;    Hnnning'spatent  (No.  3S47, 


[73362. 1-CloB^  Olronlta.-In  my  hurry,  I 
wrote  multiple  "arc"  instead  of  multiple  "sariea'' 
in  my  idea  to  nse  a  high-reeiatanoe  bell  with 
Ledanoh£  large  esUs  instead  of  Dauiell's  gravl^. 
Will  Mr.  Bottone  or  others  kindly  give  ms  a  tew 
detail*  as  to  mie  of  fine  wire  and  oobbins  for  con- 


light 


strainbg  a  Leclanch^  battery,  composed  of,  say, 
18  largest  cells  coopled  3  in  multiple  arc,  the  above 
E.  magnet  to  act  only  aa  a  magnet  in  the  drcnit, 
whioh,  when  broken,  will  release  a  laver,  and 
thereupon  dose  aootbar  circuit  with  an  onunan 
resiatanoe  bdl  ?  Does  Mr.  BoUone  or  Mr.  AUsop's 
book  give  any  ladi  information  ?  Also,  what  is  a 
Daaidl  gravity  diarged  with  ?  I  have  read  ot 
crystals  siilph.  copper,  and  water  only,  wharsH 
others  gnote  snlphuric  add  solution  in  addition. 
Whidi  is  correct  1*  FiTlKtt. 

[73360.]— Xiao unerlnv  for  Bodateada.—Heat 
the  artidea  by  paaeing  steam  through  them.  If  roa 
cannot  do  that,  well  dean  off  with  some  air-slaked 
lime,  then  give  them  a  coat  of  transparent  Frenoh 
polish,  as  that  will  diy  brighter  than  lacquer  with- 
out heat.  Jack  of  Alt,  Tsij>xs. 

[73370,]— The  "  Mlaalnr"  Unk,~-In  attempt- 
ing to  answer  the  rather  narrow  questions  of 
"E.  P.  J." — namdy,  "What  position  doe*  the 
'  Hissing '  T.inb  hold  in  the  Darwinian  hypo- 
theds  f  and  "  Is  it  only  an  InventioD  of  the 
opponents  of  evolution  F  " — I  must  first  ot  all  point 
out  that  we  must  not  confuse  the  Darwinian  thec^ 
with  that  at  evolution.  It  is  a  part  ot  that  largm 
whole.  The  evolutionist  regarda  all  the  phenomsn* 
ot  the  anivarae  as  natural,  and  does  not  believe  in. 
the  intsTventiau  ot  the  supernatural.  Tbe  Dar* 
winian  t^potiusis,  however,  is  vary  differeat ;  it 
ha*  DotUiig  to  do  with  the  universe,  but  ot  our 
Httle  planefi  and  then  not  with  the  origin  of  life, 
butof  theongiu  of  species  of  animals,  and  otman. 
When  Chsiles  Daiwin  wrote  his  "  Daaoentot  Han," 


is  the  oSshoot  ot  the  old-wmtd 

Simian  sttim.  His  then  limited  knowledge,  bow- 
ever,  lad  him  to  believe  in  a  great  gw  intermediate 
betweao  the  lowest  ^pe  of  man  and  the  highest  ape 
—the  gorilla— and,  so  a*  to  fill  i: 
gap,  enabliahed  the  idea  of  a  "  mil 
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Whidi,  lie  ugaed,  iiirang  liadi  mui  and  tba  now 
QxJBtiDg  anthropoid  race  :  and  mto  that  it  had  a 
tail,  Darwin  nevsr  made  tnown  what  fona  hig 
taining  link  may  bavs  talcsn.  The  more  reoeut 
WMftTohea  in  the  fields  of  biology  and  anthropologr, 
however,  are  believed  bj-  many  lo-day  to  bavedone 
much  in  filling  up  the  tmagined  gap  of  Darwin's, 
thns  weakening  the  position  at  the  ''missing  linlc  " 
to-day,  which  ones  held  a  very  btgh  poeition  in  the 
Darmaian  theory  respecting  the  origin  of  man, 
.And  it  la  safe  to  say  that,  unleM  some  Darwinian  is 
»blo  to  eiplain  away  the  great  "diiHcnl^"  which 
ia  brought  about  liy  tba  idea  of  a  "  missing 
linkf"  and  which  waa  made  obvious  in  par.  3  of  my 
letter  (31802),  appearing  UewmbeT  19,  p.  3CG.  the 

evolutiun  of  man  from  lower  Tettebrata.  The 
second  qiieetion  may  be  answered  by  the  fact  that, 
Darwin  himsell  being  the  inventor  of  the  phrase 
■'missing  link,"  it  can  hardly  be  said  to  be  the  in- 
■venlion  of  the  oppooents  of  evolution,  by  which  I 
Tmderatand  "  U.  P,  J.,"  in  this  case,  to  mean 
"  sgecial-creationists." 

Walworth,  TnoMiS  SeOmteld. 

£73371,]— Slow-Combustion  Stova,— Anthra- 
jtioal  and  cinders,  broken  a  little  smaller  than 
waluuta,  will  do  well.  R.  H,  J, 

[73371.]— Blow- OombnBUon  Stove,  -Try 
anthracite  by  all  meani.  It  is  cleaner  and  bums 
longer,  and  a  woman  can  readily  break  it  if  jou 

Kvide  har  with  a  big  enough  bammer.    I  don't 
w  ot  any  other  mode  of  kijndling  than  the  nsual 
one  ot  paper  and  aticka. 

Plymouth.  B.So. 

[73371.]— Slow- CorobiiBtion  Stove.- An thra- 
dto  coal  is  better  for  slow-oambuation  stove  than 
Doke,  but  more  eipeneive  at  present  prices  in 
tiondoD  (28b.  per  (on).  It  ot  good  quality,  is  much 
ftletuier  bummg,  more  durable,  and  ia  tree  from 
BDj  lalphnroiu  tu«ea.  Would  be  best  to  obtain 
"  anthadta  nule,"  to  avoid  breaking,  aa  the  coal  is 
'rerj  baid ;  ia  difficult  to  light,  but  not  more  eo 
than  coka.    Beit  itart  fire  with  ordinary  coal. 

A.W. 

[73371,]— Slow- Oombnstton  Stove.— Coke  is 
the  most  suitable  fael  in  every  way  for  slow-oom- 
buBtioD  stoves.  They  should  be  flied  so  as  to  have 
a  powerful  draught  attaiuable  at  pleasure,  to  be 
ledaced  by  the  valve  below  the  bare  when  the  Are 
is  well  alight.  The  best  wa^  to  obtain  thie  is  to 
have  a  few  feet  of  upright  pipe  where  the  dianght 
leavea  the  stove,  and  to  have  as  little  horizontal 

Eips  as  poiaible.  Those  made  with  the  bottom  bus 
I  elide  out  are  much  more  easy  to  keep  clean, 
which  ia  an  essential  la  their  satistaotory  lue.  I 
liave  had  two  in  use  for  several  years,  one  of  which 
is  kept  burning  uight  and  day.  R,  R.  N. 

[73376.]— Small  Dynamo  to  give  1  Ampere 
6  Tolta. — To  Me.  Bottonb.— I  have  already 
described  and  given  sketches  tor  dynamo  of  thia 
BiEe  in  previous  numbers  ;  but  for  the  sake  ot  those 
who  may  not  have  read  the  articles,  I  report  the 
chief  details  in  the  construction  ot  one  ot  my 
i6e.  9d.  dynamos,  constrocted  for  the  above  output. 
Sue  at  armature,  lin.  diameter,  IJin.  long,  wound 
with  2oi.  No.  24  silk-covered  wire.  Field -magnets, 
4iD.  high,  IJin.  wide,  Jia.  thick,  wound  with  ISoz, 
Ho.  24  ulk-covered  oopper  wire,  connected  in  ehnnt 
with  bmshet.  Speed,  from  2,0(10  to  3,aO0  revs,  per 
minute,  accordiog  to  output  desired  ;  at  the  former 
abont  I  ampire  6  volM,  at  the  latter  as  much  as 
4  ampirea  and  IS  to  18  volts,  S.  BairoyE. 

[7337J.] -Battery  for  Blootrio  Llght.-The 
Buiiell  Dell  is  not  adapted  tor  electric  lighting, 
owing  to  the  great  internal  resistance.  Your  eight 
quart  cells,  it  freshly  mounted,  would  barely  tight 
one4-volt  lamp.  This  wauld  eibaust  the  battery 
in  about  12  hours.  You  ask  where  the  wires  or  the 
field  magueta  of  the  dynamo  lead  to.  In  the  series 
form  ono  wire  is  connected  to  one  brush,  and  the 
other  to  a  terminal  of  the  outer  circuit ;  in  theebunt 
form  the  endsot  the  wires  are  oonnecteilrespeotivety 
to  the  two  hmsbea.  See  my  book  ■■  The  Dynamo  " 
tor  fuller  explanation  and  engravings. 

S,    BOTTOBB. 

_[73378,]— Blowpipe.— Yon  will  find  a  note, 
with  description  and  woodcut,  ot  a  foot-working 
Uowripe  in  the  current  number  of  Scieiici  Goisip, 
which  will  suit  your  requiioment«.  It  ia  made  with 
an  ordinary  pair  of  bellows  and  a  football  bladder, 
sa  yon  denre. 

Plymoath.  B.Sa. 

[73379.]— Oompoaltion.  —  AitiSciat  teetb  are 
made  of  the  ground  alumina  of  felspar,  with  a 
little  kaolin  day.  The  alumina  of  felspar  is  fused, 
whiob  takes  place  at  a  high  temperature.  It  is 
then  hardened  with  more  beat  to  vitrify  it  by  the 
addition  of  a  Utile  kaolin.  It  "  Outlander  "  would 
give  more  details  o(  what  the  composition  is 
required  tor,  I  might  be  able  to  give  more  help. 

[73380.]— OBk  Stalna.— I  havamatcbed  old  oak 
liy  osing  solution  ot  bichromate  ot  potash  in  water, 
to  light  when  dry,  HoEO. 


[733S0,J-Oa]t  Slaina.- Stephens'  wood  staii 
LTe  sold  of  all  kinds- you  can  see  epecimeos  i 
rork.    Some  years  ago  a  lady  i 


:>uld  D 


ake    I 


look 


.  _  strong  "Goody's  fluid, 
applied  with  a  eoft  brush,  rubbed  on  the  surface.  I 
was  told  afterwards  that  it  was  suitable.  Oreeu 
shells  ot  walnuts,  boiled  in  rajn-wsterj  give  a  fine 
old  nut-brown  tint.  Cold-drawn  Imseed-oil  is 
rubbed  in  for  a  Snisb.  Oak  vamish  (sold  by  drag- 
gists)  is  also  used  for  a  shiny  surface.  Eos. 

[  73381. ]-01aB»  and   China  Bivetinw.— This 

is  an  art  not  to  be  self-acquired,  and  needs  appren- 
ticeship. Diamond  points,  drills,  and  higbly- 
flnished  steel  tools  are  used  in  considerable  numbere- 
The  rivets  are  made  of  soft  brass  or  silver,  as 
required.       No     book    instruction     can     teach    a 

manipulation,  or  be  will  certainly  smash  valuable 
materials.  Au  expert  workman  in  thia  line  travels 
annually  over  the  North  of  England,  and  having 
\xtn  trained  ss  a  mechanical  engineer  in  America, 
possesses  the  great  advantage  of  making  his  own 
appliances.  He  charges  rather  highly  for  bis  job 
work  of  restoring  fractured  porcelain.  I  have  at- 
quently  watched  his  delicate  operations — very  for 
beyond  my  imitation.  Eo3. 

[73382.]— Sehifbaner  Smalt  Aro  Lamp.— To 
Mb.  Born>:iE.— I  r^ret  to  say  that  the  fame  ol 
these  lamps  hoa  not  yet  reached  my  ears. 

S.  BoTTOira. 

[73383.]— Hong- Son ff.— Paradise  and  Purga- 
tory are  the  best  terms  I  can  find  tor  the  two  divi- 
sions of  the  year  into  good  and  bad  seasons.  Reside 
in  the  most  elevated  position  vou  can  obtain  ;  avoid 
Chinese  neighbours,  eat  and  drink  moderately,  shun 
the  sunshine  of  hot  months,  keep  your  feet  dry  and 
your  hood  cool,  and  never  sleep  in  the  open  air,  so 
tempting  and  so  dangerous  to  health  ;  wear  a  broad 
belt  of  flannel  over  your  stomach  next  lo  the  skin 
at  all  times;  be  very  particular  as  regards  your 
water  supply.  The  mora  elevated  is  jour  abode  the 
fewer  will  be  the  mosquitoes  ;  bnt  you  must  have 
game  curtains  everywhere :  chcapandobtainable  in 
the  plaoe.  The  expense  of  living  will  depend  on 
your  toate  ;  the  flesh  of  the  native  swine  is  a  source 

Hong-Kong,  being  an  open  port.  Uood  English 
'     ■     ■     Icl  be  Uki      -^  


boots  should 


No  outdoor  work  can  be  accomplished  tor  i 
period  by  any  European.      Moreover,  eiert 


w^^h 


,f  illne 


be  washed  away  ;  hence  the 
1  an  elevated,  well-drained  si 
sairabte  colony  tor  men  ot  sois 


Eos. 


[73383.]— Hong-Kong.-It  ia  believed  that  all 
Tropical  countries,  from  their  boat  per  it,  without 
reckoning  other  cauees,  have  a  tendency  In  produce 
or  aggravate  diseases  of  the  liver.  Sitnoled  between 
22°  1'  and  ^2'  9'  N,  lat.,  Hong-Kon^  ie  just 
....    _.__  northern  boundi — -'■>— t — ■ 


□nt  of  U  „ 

to  the  same  result.  Fever  is  prevalent  during  the 
rainv  season,  but  nothing  now  to  what  it  was  in  the 
of  the  oolcny,  improved  sanitation 
a  great  extent,  minimised  both  its 
frequency  and  its  vimlence.  Cholera  is  not  un- 
oomraon,  but  is  chiefly,  though  not  altogether, 
conSned  to  the  native  races ;  dysentery,  too, 
numben  many  victims,  and  ia,  perhaps,  more  to  be 
dreaded  than  any  other  disease.  QeneraJly,  the 
climate  is  euervBting,  and  unsuited  to  Europeon 
women  and  cbtldrea,  or  men  in  delicate  health. 
People  of  robust  constituUcns  may,  and  ia  foot  do, 
reside  there  for  many  ysaie  without  feeling  much 
the  worae, — especially  if  they  are  able  to 
afford  an  occasional  trip  home;  but  I  should 
certainly  advise  no  one  to  go  to  Hong-Kong  who 
ia  already  consdona  that  he  haa  a  liver. 
As  to  precautions,  it  is  not  very  ea^  to  give  adviue. 
The  ordinary  rules  of  hygiene,  if  carefully  carried 
out,  wUt  tend  to  prolong  hfe,  either  in  Hoiig-Kone 
or  anywhere  else.  Absolute  cleonlineaa,  both 
body  and  surroundings :  regular  and 
temperate  habits;  frequent  open-oirexercia  , 
ing,  at  the  same  time,  the  exposure  ot  head  and 
neck  to  the  sun  ;  boiUng  and  filtering  ol  all  water 
used  for  drioliing- thsee  are  all  I  need  name. 
Mosquitoes  veiy  largely  outnumber  the  human 
population,  and  will  ^j  spedat  attention  to 
"Snj,"  on    landing,     ■" —     -' 


,-S2 


Bxpenm^ 


aU  i 


all,  ( 


kecking  i 

per  day — 3a.  6d.  being  about  the  average  value  of 
the  dollar.  As  to  outfit,  "  Sm."  may  take  all  his 
clothes  that  are  in  good  condition,  it  only  a 
moderate  quantity  :  they  will  be  useful  in  the 
brief  winter  season.    Boots,  all  he  has  got,  and  it 


would  be  advi>able 


farther  supplies  by  paroel  post.      It  may, 
be  wise,  aUo,  to  gpt  his  tailor  to  book  hia  n 


sr. 


of  his  outer  garments  o 

,    _id    mora   in    acoordance  with  te 

fashion  ot  the  place,  in  Hong-Kong  itasU. 

[T33B4,]— Weather  Hoova. —A  cinr-boiBabs 
a  good  home.  Cut  two  holaa  in  bottom  at  hca 
about  Ilia,  between,  coming  down  to  near  Oa 
bottom  ;  twist  a  pieae  o(  oopper  or  brass  wire  mS> 
dent  to  be  above  the  height  of  Ggatea,  man  ni 
woman ;  turn  ends  up  on  which  to  place  figonM. 
To  end  of  twisted  Dort  attach  the  catgut,  whisk 
must  be  long  enough  to  fasten  to  wires,  learaig 
l^in.  to  operate  the  Sgnrea.  Another  piece  ofwin 
wilt  go  from  top  of  catgut  to  the  ouhude  tin  ol 
box,  to  set  it  by.  The  catgut  n  ordinary  SddlB 
string— medium  size.  All  the  above,  1  preama^ 
may  be  hod  for  asking ;  the  whole  albur  need  Ht 
coat  a  penny.  Decorate  the  front  in  any  »ay  M 
fancy ;  two  windowa  above  the  two  doors  gin  1 
nice  flniab.  Another  way  is  to  stretch  a  piece  it  . 
whipcord  at  the  top  of  eutrance-hall  (to  be  out  td  , 
Uie  way)  with  a  few  feet  of  oord  to  oome  dowatt  ; 
level  of  the  eye.  If  steeped  in  a  weak  tolntilB  it  ' 
salt  will  oaairt  it.  A  piece  of  sheet  lead  ii  iHiflaJ 
to  bottom ;  this,  it  properly  done,  wiU  liH^  M 
rather  deviate,  6  or  7in.  between  eztremM  of  Mlf 
and  dry  atmoaiihere.  Of  couna,  thera  mn^Bal  m 
a  fire  near  either.  Another  very  handy  latm  k; 
procnce  a  cbip-box  from  any  ohenmi'l  Adf. 
Fasten  to  inside  of  lid  the  catgut,  wiQi  a  dnf  rf 
sealiDg-wai ;  make  a  hole  in  bottom  of  fass  M I 
to  go  through ;  fasten  on  the  end  a  pHt»-bo«l 
pointer.     Any  one  of  above  ways  will  tell  lAaba 


1?.%" 


atmosphere  is  damp  or  dry.  To  foreoaut  pt>taMi 
weather  with  aay  degree  of  certainty,  tM  pns- 
sure  of  the  atmoepbere  and  the  point  the  wnlia 


north  or  east  than  when  it  ia  aoath  or  sovft- 
west  for  the  aame  olaas  of  weather. 

Sunderland.  Wu.  GbiXEU*. 

[73386  ]  — Speeding  Pnllsya.  —  The  ain  rf 
driving  and  driven  pulleys  ranat  bear  the  saiMpn- 


.__ the  epeed  ol  _ 

shafts.    Thus,  as  60  :   130 

'  example,  say  the  driven  pnltey  ■  Ht 

diameter,  as  60  :  130  : :  2  :  4j,  which  ia   diametarf 
"        ig  pulley.  R.  B.  N. 

335.]- Speeding'  PolleyB.- Let  r  ■>  rsdta 
of  pulley  OD  shaft,  r,  m  radius  ol  that  On  madiins,* 
thickness  of  belt,  c  ~  number  of  r«Tolation>iial 
'  '    '',  I',  number  ot  revs,  ot  machine;  tin 
,  be  aelected,  I  think  r,  may  be  baat 


min.  of  shaft,  I' 
it  f ,  A,  <■  -f  .  ■ 
by  formula 


in  ten  dent  of   t 


the  oth. 


r,  Ana 

.]— Speeding  Pollaya. — "Julias"  b^ 
-atio  of  fpeed  ot  the  en  gine  abaft,  and  tbi 
speed  of  the  machine  shaft,  '/,"  =  2-16;  lb»  bi 

___    .L_   u^  u(  Q^  machine   sheave,  a^ 

2-16  =  26in.  nearly.  Sheave  m 
mschioe  shaft  I2in.,  sheave  on  engine  shaft  26ii„ 
ill  give  revotutions  130,  which  ie  required.  II  ht 
oks  up  hia  back  numbers  of  this  paper,  hs  vil 
ad  a  book  advertised  oa  polleya. 
NewcoaUe.  J.  B. 

[73393.]-L.  and  M.W.  Bii»lnB«,  No.  S73.- 
There  were  only  three  enginea  of  the  elaaa  to  wUcb 
No.  373,  Delamere  (in  the  Bihibition  ol  IBH) 
'  etonged,  the  other  two  being  Caithness,  and  No. 
75  Maberley.  They  were  built  in  1862,  and  util 
1  work  on  the  northern  aeotioa  ol  the  line,  and 
believe  were  grand  engines,  and  greatly  hksd  by 

.-._   .(^^   Rsmsboltom  beooming  tarn- 

e  whole  Una  he  numbered  ths 
199  Caithness,  and  1200  Ifabsdsj, 
m  on  different  parts  ot  tba  liw 
Caithness  waa  stiU  running  in  the  year  l88S-tfcl 
ithen  having  been  scrapped — although  only  deist 
jiloling  and  branch-line  work,  and  I  bobere  is 
las  also  been  scrapped,  as  I  never  see  hor  now.  Il 
a  a  remarkable  fact— as  mentioned  in  the  EiKvur 
leks  back— that  although  drawian  of  all 
'  different  classes  ol  an^es  that  have  n* 
orth- Western  are  in  existence,  there  sew 
have  beea  none  kept  of  these  three  odelntil 
engines.  North- Whtkb. 

[73304.]— Olock  TraiaB.-It  I  andendand  tUt 
luery  angbt,  your  great  wheel  is  I'iO,  secood 
vheel  80,  piTUon  10  ;  pallet-wheel  72,  (onioa  3. 
varuiiig-wheel  5'J,  pinion  8;  chime-wheti  W. 
['ho  numbering  of  striking  and  qoarter  trains  ii<  f' 
1  great  extent,  a  matter  <3  fancy.  The  only  poinB 
which  must  be  obeerved  are  as  follows: — lit.  Tb< 
number  of  teeth  in  pallet-  wheel  most  be  a  multipli 
of  the  pinion  ol  womin^- wheel,  i.(.  in  your  do* 
pallet- wheel  (72)  is  nme  times  warning- whsel 
pinion  (S).  This  insures  the  waming-whNl 
always  being  in  the  same  poaition  wluai  palU- 
whedstope.    2nd.  Tha  pin>wheel  moat ooofita ■* 


W^J^ 
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'c 
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B-whoel  twio«  to 


oiftke  fiTB  raiolatiom. 

la  your  dock  it  raviitrea  t 
MOond  vbs«l.  uid  the  chirn 

the  »oi»nd  wheel,  which  oo ^ 

The  numboTH  of  great  wheel  And  sacond  whw 
dqwnd  lerj  much  on  thn  aviUable  "  drop  "  (or  th 
^rcighU.  If  the  drup  ii  short  thar  muat  behig 
DDinbered.  Sec  No.  13^,  pieeent  vol..  on  "Quulc 
Chiming  Clock."  T.  J.  Outsiso. 

(7J394.]-01ook   TrainB.- 


S^' 


■train  hw  tb 


uotioe  thkt  jonr  weight 


Tf^el 


implei.     In  the  flnt  plan 
:  burel  hu  aixteen  grootoi 


sight  da<;e,  it  boinff  an  eigbt-da;  clock,  f  hat 
•»j,  the  barroi  rotates  once  in  twelre  hour*.  tio», 
on  the  imall  clmnicig- barrel  jod  wilt  notica  fife 
rows  of  pirn ;  each  row  of  pine  ii  for  one  qoartar. 
There  are  ifa  quarters  chimed  eTory  hour,  tht;s  ; — 
Kt  the  quarter  1,  at  Ihelialf 'i,  at  the  three-quarters 
3,  kt  the  hour  4,  and  1  -f  2  -f  3  ^  4  -  10  ;  so  that 
lUa  Bnall  barrel  must  rotate  twice  in  one  hour.  It 
hiU  on  its  arbor  a  wheel  ol  40,— dockmaken  caU 
this  the"  ha]t-vrh«l,"beoauw  it  ii  one  half  of  the 
OThael  of  80,  whidi  drives  it.  This  wheel  of  80, 
then,  must  rotate  onif  in  an  hour.  It  has  on  its 
ktboi  a  pinion  of  10 ;  in  twelre  hours  this  pinion 
■rill  have  gone  round  twelre  times,  and  the 
■reight-line  barrel-wheel  once,  and  therefore  the 
smight- barrel  rotates  onlj  oooe  in  twelve  hours. 
Now,  this  wheel  of  80  also  drives  a  piaioD  of  S, 
■rhieh  latates  onci  tor  erer;  quarter -chime,  thu> 
luDDg  up  eight  of  the  halt-whed  teeth,  and 
sllowing  one  of  the  Are  rows  of  pint  to  lift  the 
tvammeri,  and  vou  will  notice  that  the  chiming. 
baml  will  make  a  complete  reiolutioa  when  dve 
qoaitats  have  been  chimed  lor,  V  '  o-  ^he  re- 
Buiniag  wheels  and  piniona  are  given  numbers, 
3«taimtned  bj  the  alnwness  at  which  the  quarters 
Bie  to    be  struck.     Your  train  would  be   a  •hut 

, )lfl  for 

3f  5«  and  < 

bells.  Bat  the  last  pinioa  but  one  must  be  con- 
Uiaed  an  equal  number  of  timet  in  the  wheel  that 
Iriveait,  if  it  is  to  "  warn"  ;  thns,  tu  TOUr  case, 
r2  -^  8  -  9,  but  70  would  not  do.  The  last  two 
•rbeels  are  numbered  to  suit  the  size  of  By  used 
kIso.  As  to  the  diacoeten  of  the  wheels,  that  is 
determined  bj  the  clockmaker's  own  experience 
ot  thesizsof  frames  aadmasBiTenass  of  movemeut 
nquired,  c.  A.  Johes, 

(7a39e.J~-W»ter.— One  of  the  most  important 
elcmients  in  ealculatiog  the  discharge  of  a  pipe  is  its 
Imgth.    II  tliii  is  given,  I  wOl  trj  and  amist. 

[73397.]— Keltlng  Braaa.— Tbe  skilful  brass- 
foonden  af  India,  after  charging  a  crucible  with 
brass  in  lumps,  shake  the  pot  and  cover  the  ooutente 
«rith  coanelj  pulverised  borax  ;  whea  this  substance 
is  not  procurable  tbej  use  a  rather  larger  quantit; 
-' imon  table-salt.     Their  work  is  very  cfeao  aud 


[73101.]  — Focal  Point,  —  " 
ascertain  tbe  focal  length  of  ai 
speoulnm  in  more  tban  one  way. 

the  solar  focus  ; 


Telesoope ' '   can 
L  object-glass   or 

»ill  be  formed  at 
at  IS,  the  ia;s  are  refracted  or 
some  potDt  where  tbe  diameter  is 
.  the  image  of  the  smallest  siie  clearest 
111  aetViition  and  ihariwst  in  outline.  If  we  take  a 
Hnjgheniau  eyepiece  and  focus  the  telescope 
sharply  upon  a  oeleetial  object,  then  measure  the 
distauce  between  the  o.g,  and  the  metal  stop  or 
diaphragm  between  the  two  lenses  ot  the  ejepieoe, 
W8  shall  have  the  solar  focus  of  the  o.g.  Or  we 
may  use  a  Rsmsden  (or  positive)  eyepieoe  :  but  in 
this  case  it  will  be  needful  to  know  the  focus  of  the 
eye-leus.  becaose  the  eyepiece  is  used  so  that  the 
iouge  formed  by  the  o.g.  may  be  viewed  in  tbe 
focus  of  the  eye-lens.  Tbe  solar  focus  of  a  specu- 
lum is  reckoned  from  its  centre,  and,  in  an  achro- 
matic o.g,,  I  sbould  imagino^from  the  back  of  the 


:fiee  from  flaws  i 


[73398.]— Leakiuc  Bynamo.— To  Ms. 
Xotiohe.  — Qreat  loss  of  current  would  ensue, 
Tiecauae  the  current  would  oertminl;  not  circulate 
mood  the  coil  to  magnetiae  the  magnets  if  it  oould  by 
Buy  means  makeashortdrcuit  in  the  iron,  ^herule 
ioT  the  angle  of  the  slit  on  tbe  commutator  ia  simple 
Bnough :  it  should  not  be  greater  than  Is  just 
■ofBdent  to  allow  the  brushes  to  reach  one  section 
of  the  ring  before  they  are  off  the  other. 

S.   BOITONS. 

[7}400.]~Kot.— The  wood  which  is  attacked  by 
the  fungus  most  be  removed  and  replaced  by  wood 
••riiich  Is  well  seasoned.     Free  ventilation  must  be 
given  by  gratings  or  air-bricks  beneath  tbe  floor. 
Su. 

I734O0,]— Hot.— CorroeivB  sublimate  (Kyan's 
naient]  or  sniphate  of  oopper  are  great  fungui 
killers.  A  kolabon  of  either  in  boiliDg  water  is  very 
affective,  if  you  can  reach  tbe  seat  of  the  disease. 
The  BUtdimate  is  a  most  daugerons  poison  to  the 
bumao  skin  ;  hence  be  careful.  Eos. 

(734O0.]—Bot.— This  cannot  take  place  in  a  dry 
Btmoaphere.  Secure  thurongh  ventilation,  and 
sipply  a  wash  of  corrosive  subbmate  in  metbylated 
niirits  to  the  damp  and  affected  portion.  Paiuling 
tba  affected  parts  with  tar,  or  carlnlic  add,  or  even 
■olphate  of  oopper  solution,  are  also  effective  niBans. 
But  the  only  [irerantive  is  plenty  of  ventilation. 

8.   BOITO.'JE, 

173400.1  —  Rot.  —  Tbe     dosing    aentanoe     in 
"  Ama's  "  query  suggests  the  remedy—"  it 
irom  a  damp  and  couBued  space."     This  I 


Admi 


it  springs 
-ugusia 


4oar,  and  aotonly  so,  but  provide  ft 

Stesoove  as  far  as  possible  all  affected  wood,  and 
zeplaoe  witfa  wood  free  from  sap.  Cover  fliior  in 
future  with  cocoa-flbrs  mattiug,  not  oitclutli  or 
&amptnlioan.  u.  T. 

tJSlOl.]— Fooal  Poiat.— A  teleecopo,  property 


speakiag,  has  no  focal  point.  According  to  the 
markings  on  lenses  in  my  possession,  tbe  focus  of  a 
telescope  is  rated  after  the  focus  of  its  object-glass 
-i.e.,  an  o.g.  of  30m.  focus  is  said  to  mats  a  i^Oin. 
telescope.  The  foci  of  tbe  eyepiece  and  erector 
lenses  in  a  properly  made  telescopB  are  governed  by 
tbe  focus  ol  the  e.g.,  and  as  their  position  constantly 
varies,  they  cannot  well  determine  tbe  focal  leugth 
of  the  tdesoopa.  A.  CtPtiWi. 

[T340l.]-FMal  Point.— The  focus  of  a  tele- 
scope, or,  more  properly  speaking,  the  locus  of  the 
object-^laas,  is  that  point  where  pirallel  rays 
impiDgiag  on  the  surface  of  the  lens  are  brought  to 
a  point,  each  point  being  meaaured  from  the  surface 
of  the  lens  nearest  tbe  focus.  Sit. 


J.  C.  LofBOOTT. 

— If  the  tube  is  too  long  to 


Itamsgate. 

[73402.1-Tolowiope, 
carry  as  it  is,  toq  might  out  it  in  half  and  aiEi  two 
flanges  to  be  bolted  together.  I  would  not  trust  to 
a  screw  eoapUni,  and  I  would  not  cut  the  tube 
unless  it  is  abeoTutely  necessary.  Of  conrso,  yon 
will  remove  the  leiu  and  carry  it  separately.     Sx, 

[T34D2.J— Telescope, —I  may  assure  Captain 
Ditteraby  that  I  have  seen  more  than  one  fairly 
Urge  telescope,  the  tube  of  which  has  been  made  to 
screw  toother  in  tbe  middle  of  its  length.  It  Is 
not  a  difficult  task,  but  is  one  requiring  great  care 
and   nicety,  and    the   operator  must  be  au  expert 


mandrel,  drawn  brass  tube,  ,  .  ._ 

dilR^ty  about  it,  if  the  cut  ends  are  trued  up  pro- 
perly and  made  to  butt  dose  together  when  screwed 
up.  J.   C.  LUC9COTT, 

[734D2.]— Telowope.— Optioliy  there  can  be 
no  objection  to  making  a  telescope  tube  in  two  or 
more  fart>,  seeing  that  most  small  telescopes  are 
made  m  this  way,  and  that  the  leading  midiers  of 
tbe  past  adapted  this  form  of  astronomical  tube  for 
customers  who  had  often  to  shift  quarters.  I 
mjBelfhavehad5ft,.6fl.,and  7ft.  tubes  by  DoUond, 
Tolley.  and  Harris,  which  screwed  in  halves  or 
in  three  parts,  without  the  least  detriment  to  their 
performance.     All  that  is  required  is  that  the  re- 

toiued  tube  should  be  perfectly  straight.  In  Captain 
tattersby'a  case,  the  beet  and  simpleat  way  ot 
attaining  that  end  is,  as  he  himself  suggeatet),  to 
bars  an  Bvliiie  collar  4in.  or  5n.  long  made  out  ot 
a  brass  tube,  slit  longways  in  halves,  and  then  re- 
joined on  one  side  by  a  binge  and  on  the  other  by 
two  mill-headed  screws.  If  a  flat  aeuidrcular  9t/e 
is  screwed  and  soldered  to  the  underside  of  this 
collar,  it  will  form  a  capital  dip  for  fastening  the 
telescope  on  to  a  I2in.  pillar  standing  on  wooden 
trip6d.  The  tube  is  cat  in  halves,  per/ectly  sauare 
with  its  ails.  Into  one  end  is  screwed  an  mner 
tube  or  linlug,  the  other  end  than  slides  in  over 
that  until  it  meets  its  fdlow,  when  the  collar  ii 
shoved  over  the  joint  and  tightened  by  the  screws, 
Tbe  Job  iaso  simple  thatno  brasd-SniaW  ought  to 
be  abaid  ot  taoldiDg  it.  A.  Cu'ls.tzi. 

[73404.]— Tboto-Kloroerapbr,— The  focuising 
glass  is  a  magnifying  glass,  and  tbe  cover  glaas 
IS  what  is  used  to  cover  the  object  on  microscopB- 
slides ;  it  is  very  thin,  and  Ii  cemented  on  to  the 
centre  ol  the  focussing  screen  with  4!'aoada  balsam, 
making  tbe  screen  transparent.  Tiy  it,  and  you 
will  flnd  that  you  can  focus  better  even  without  the 
aid  of  a  magnifying  glass. 
Plymouth.  B,So. 

[73400.]— Herpea,— In    reply  to  this  query,  I 


ODsiderable 
conclusion  that  local  treatment  i 
with  general  treatment  of  a  to 
this  way  I  have  succeeded  in  i 
maladies  in  remarkably  short 
remedies,  although  pursued  for  d 
aigiitUy  faOed.  1.  Apply  to  tl 
lotion,  to  be  frequently  wdl  rub 
Dally,  take  either  periodate  tonic, 


ic  character.  In 
itting  short  these 
ime,  when  other 
ii^y  months,  have 
s  purtB  penodate 
ed  in.  2.  Inter- 
I  dessert- spoonful 


—90,  and  the  volui 


three  times  daiJy,  or  altcmatoTy- 
tion  of  the  periodate  crystal 

For  brevity,  as  much  of  tbe  powder  as  liee  heaped 
upon  a  sixpence  is  sul&cieut  fur  a  pint  o(  water. 
This  solution  may  be  taken  plain,  or  with  milk, 
wine,  or  spirits,  evoidlog  tea  and  coffee.  Dr.  Alder 
Smith,  the  specialist  in  ringwonn,  sbowa  that  this 
troublesome  skin  disordpr  ol  the  scalp,  if  neglected 
in  the  early  etagea  so  that  it  becomes  chronic,  ia 
practically  incurable  by  medical  aid,  and  children 
either  out-grow  the  disease,  or  it  is  eradicated  by 
tbe  slow  process  of  plucking  out  each  diseased  hair, 
and  even  this  process  is  oflen  a  work  of  yean. 
Now,  by  the  periodate  treatment,  I  have,  during 
the  past  year,  cured  many  bad  cases  nud  of  long 
standiag,  by  the  method  advised  your  oorre- 
apondent  for  herpes  within  a  few  wealu.  In  par- 
ticular, I  have  in  mind  a  lad  who  wiu  almost  bald, 

vigorous  growth  of  hair.  A  F.C.S. 

[73^107,]— Snow- Bhoea.— These  articles  are  well 
described  and  illustiated  in  that  popular  periodical, 
the  Boy-t'  Ou-ii  Paper.     I  have  been  rummaging  in 

a  heap  of  them,   '—■  ■"■ "■— '- ' 

been  lost ;  it  ia 
gives  the  page. 

[T3108.]— Hametlam.— The  differenoe  betweoa 
the  best  malleable  and  ordinary  oast  iron  is  about 
40  per  cent,  ia  favoor  of  the  wrought  iron.  The 
number  of  Uues  generated  by  a  current  passing 
round  an  iron  core  is  independent  of  the  shape  w 
tbe  iron,  provided,  of  course,  that  tbe  wire  con  be 
laid  equally  near  to  the  oeutre.  Ferthis  reason  the 
drcolar  section  is  the  beet.  It  is  impossible  for  ma 
to  say  what  number  of  liaaa  yon  could  get  in  one 
sqoare  ceotimitre  section  with  a  ourrent  of  10 
amperes  without  I  also  knew  the  number  of  turns. 
But,  roughly,  you  ma^  say  yea  could  get  10,000 
Unas  to  t£e  square  oeutimitee.  For  further  details 
I  must  refer  you  to  the  eicellent  abstract  ot  Prof. 
Silvanns  Tbompeon'a  Cantor  Laatnre*.  which  yon 
wUI  flnd  in  the  ^'  £.  U."  for  Oct.  3,  IS90,  el  teq. 

S.  BffTTO«l. 

['73409.1—Kodal  iKMSomotlTe.— First  fli  azta 
slides  to  bamei,  then  fit  step  and  keep  together; 
bore  them  out  and  face  them,  and  from  tba  taoai 

scribe  the  edges  that  have  to  slide  on  the  frame*. 
J.  H. 
[73410,1 — Bonninr    Beaiatanoe   of    Anna- 
tare. — This  fact  is  fully  acknowledged  by  alt,  and 
is  meatioued  in  nearly  all  textbooks  on  the  dynamo. 
Tl..  •^. —  ;.  —n.^T-'j.-t       Since  in  a  ring  "■"-- 
«lf  eciually  betwi 

to  reason  that  the  resistance  ol  tbe  armature  when 
running  is  J  that  of  the  total  length  of  wire  laid 
on  iL  8.  BorrOHX. 

[73411.]— Eollpees  of  the  Son— The  last  total 

ecUpae  of  the  sun.  of  which  the  total  phase  wia 
visible  in  Engbind,  took  place  on  22ad  Hay,  1724. 
The  line  ot  totality  did  not  embrace  London.  The 
but  edipse  of  which  the  total  phase  was  visible  is 
London  was  nine  years  earlier,  on  3rd  Hay,  ITIS. 
As  to  future  edipses,  on  the  authority  of  Rev.  8.  J. 
Johnson,  tbe  next  total  eclipse  of  which  the  central 
phase  wil  be  seen  in  England  wiU  occur  on  29th 
June,  1927.  The  line  of  totality  will  extend  from 
the  Isle  ot  Anglesey  across  Northumberland,  the 
North  Sea,  and  so  to  Norway  and  Sweden.  Tba 
total  phase  will  last  only  a  few  ssoonds. 


Paisley 


John  Caouon. 


[73412.]— BelatlTeBfflelenTr  of  Bichromate 
and  Ohromto  Aald.— To  Ma.  Boitohe,— Even 
at  the  prices  you  name,  chromic  add  would  be  the 
better,  fortwo  reasons— I.  Because  the  bichromate 
contains  about  one-third  its  weight  of  potassium, 
which  is  paid  for,  and  which  is  uieless,  and  must 
ess  of  sulphuric  acid  to 


vedby  u 


make  tbi ..     _. 

ot  potash,  when  uned  along  with  sulphuric  add  In 
a  battery,  gives  rise  to  chrome  alum,  whicb  crystal- 
lises in  tbe  colls.  A  very  good  mixture  for  single- 
fluid  batteries  consists  in  chromic  acid  3  p^ta, 
sulphuric  add  3  parts,  watfir  20  parts  by  weight. 
It  to  this  be  added  1  part  sulphuric  acid  and  i  part 
chlorate  ot  potash,  the  solution  will  be  found  ex- 
cellent for  double-fluid  oells.  Unless  the  solution 
in  a  siDglo-fluid  cell  can  be  stirred  or  otherwise 
agitated  Irom  time  to  time,  tbe  duration  of  the 
ourrent  is  (if  tbe  cells  exceed  half  a  pint  in  capacity) 
about  three  hours,  iirespootive  of  eiie.  But  in 
double-fluid  cells,  as  also  u  single-fluid  cells,  if  the 
solution  be  agitated,  the  duration  is  proportional  to 
the  capadty.  S.  Bottoni. 

[73414.]— ElootrlDal.-In  meh  small  dynamos, 
and  indeed  in  any  ot  len  output  than  lUUc.p.,  a 
laminated  Siemens  will  be  found  more  satisfactory 
than  the  Paciiiotti.  You  can  easily  charge  a  qaart 
Leyden  jar  from  an  electrophorus  having  a  two-foot 
sole.  All  you  have  to  do  is  to  rub  tbe  sole  ol  your 
elei^tropborns  on  the  back  of  your  living  cat.  then 
place  the  shidd  over  the  sole,  teuch  the  shield  with 


hold    ol    t 


udls  at  furthest  eitiemity,  lift  the  sh 
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ofl  the  lolo,  and  appcrnich  It  quickly  to  the  knob  of 
the  Leyddn  jir,  30  ch&t  the  Rpnrk  rosy  pnaa.  Repeat 
tlii>  Dpentiou  aovaral  times,  until  tba  jar  ahoirs,  by 
tha  ■hortnBS<  of  the  spark  which  puaoa,  that  it  hai 
leooired  u  much  u  it  will  take.  The  series -sound 
dyn&mo  ia  the  better  for  arc  lighting,  for  magnetic 
eipenments,  and  for  thoae  piupoBBs  in  which  the 
condition*  of  the  outer  cironit  do  not  greatly  vary. 
^le  about  machine  U  the  better  for  mcandeaceut 
lighting,  for  running  motors,  end  ii  the  only  one 
oamiBoble  fot  plating  or  aocumnlator  charging. 
S,  BonoKB. 

[73116.]— Chaolt».—"Giiorino"  abould  look  up 
buknuniWa.     Vol.  X^XIV.  ia  very  rich  ia  the 
olMa  of  infomutioD  moit  likely  to  be  uteful  to  him, 
E,  R.  N. 

[73118.]— Chiiok»,— A'satirfactoTy  reply  to  thie 
quen  iiould  fill  many  eolnmn«  of  oar  "E.M.,'' 
Mddei  which,  nuuiy  explanatory  drawingi  would  be 
requi^te.  T  leo  mmeuo  you  to  tmy  that  chrop  and 
uaeful  liook,    "The  Amateur  Heduwic'a   Work- 


[73419.]— Plokle  fbr  Braaswork.— You  mast 
Tiot  use  nitric  add.  "Pickle  "is  dilate  mlphnric 
acid  1  :  10;  "dip"  ia  aquafoitU  or  ralphnric  acid 
3  paita,  Qitiic  acid  I  part.  Sn. 

[73421.]  —  Aatonwtlo  Orffan  Played  by 
HoaDa  of  Paper  Bands. —Mesns.  Metiler  and 
Co.  ahowed  me  an  or^on  in  which  the  last  key 
touched  remained  depressed  until  the  nect  was 
atmck,  thuB  pralonRing  notes  till  released  by  the 
following  action.  That  raperb  instrument,  the 
Muital  harmoninm,  by  the  some  firm,  ia  also  fitted 
with  B  ejmitar  amngeraent.  Although  my  player 
givei  ■  percaaaiTB  etroke,  it  would  perform  with 
either  of  the  abore-nomed  inatnunen^.  At  first  it 
gaTB  a  ataccato  I'fleot  on  the  riiano,  and  therefore 
needed  some  ajipltance  for  prolonging  notes  till  the 
next  action.  I  commenced  to  alter  the  meotsnism 
to  that  this  ahnuM  be  cllected  by  the  player  itself  ; 
but  on  account  of  the  complex  f ona  uiat  would  bo 
eiTen  to  a  very  simple  jiieco  of  mechanism,  I  pre- 
ferred making  the  addition  in  the  piano  by  which 
each  damper  was  kept  off  the  wiiaa  till  released  by 
■tiikiDg  the  succeeding  note.  This  gave  the  desired 
siDgiDg  or  luMaining  efleot.  This  apphcatjon  to 
the  piano  is  a  very  simple  one,  and  could  bo 
adipted  by  anyone  possessed  of  slight  mechanical 
skill.  I  thii]k  I  have  before  described  thisairange- 
ro«ntinthe"B.U.";  if  not,  I  will  do  so. 

F.  H.  WESnAM. 


[73423.]— Bait  and  Snow.— ^Vhen  any  body  is 
reduced  from  a  solid  to  a  h'quid  stalfi,  a  certain 
amount  of  beat  must  be  supplied  to  it.  On  salt 
beiag  added  to  ice  it  forces  the  latter  to  melt,  and 
■a  in  this  operation  the  salt  is  also  liquefied,  there 
ie  a  twofold  absorption  of  heat,  which  is  extracted 
from  whatever  substances  the  mlzture  is  in  cootact 
with.  AiKig, 

[73423.]— Salt  and  Suow.-'WIien  Ixidies  pass 
ftnn  tha  solid  to  the  liquid,  or  from  the  liquid  to 
the  gaeeoua  stale,  a  aondderabte  quantity  of  heat 
beoomee  latent,  or  is  absorlwd.  You  cannot  melt 
ice  without  the  a^ptlcatioQ  of  bent,  and  therefore 
when  ioe  melts  in  a  natural  way  it  abeurb*  heat 
from  the  sum un ding  matter.  The  quicksr  it  melts, 
the  more  rapid  is  the  abeorption  of  heat,  and  there- 
fore  the  RTeater  aooliog  effect  on  adjacent  aab- 
irtanoee.  Them  ia  ohemical  affinity  between  salt 
and  water  (ioe)  which  aooeleiatet  the  fuilon. 

Sv. 

[73424.]~?alDlaaa  Teeth  Eztraotlon.- 1 
thmhthU  ia  merely  a  bit  of  Celestial  brag:  for 
three  years  ago,  at  Hong-Kong,  my  son  and  his 
'~'~    '      '  imploded  a  pig-tailed  professional 

w  their  teeth  in  the  osual  manner. 
Eos. 

J[73ia6.1-To  Mr.  Bottone.— A  I2in.-plate 
unehumt,  with  Iti  secton,  should  nva  about  a 
Sin.  spark.  Cardboard  is  no  nae  tor  the  sole  of  on 
aleetropborus.  The  best  thing  you  can  nse  is  &  sheet 
of  ehouite  about  ii'tin.  thick,  on  the  underside  of 
whidi  you  should  paste  a  rather  smaller  circle  of 
tinfoil.  The  Bertsch  machine  would  give  a  2in. 
■nuk,  but  will  not  excite  itself  eo  freely  as  the 
Wunihurst,  which  is  the  best  fonn  of  induction 
machine  up  ta  date.  The  best  way  to  cast  a  lead 
ball  on  to  a  wire  is  to  get  a  bullet-mould  of  the  sixe 
desired,  and  put  a  rather  fine  wire  in  the  bole,  and 
then  pour  in  the  melted  lead.  Or  make  a  mould  in 
plaster  of  Paris  (in  two  halves)  from  any  ball  of 
the  desind  size,  and  cost  the  leaden  ball  in  that. 
The  wirr  can  then  be  inserted  by  drilling  a  small 
hole  in  the  ball  and  screwing  the  wire  in  i£ 

8.  BorroBE. 

[73127.]- Making  ICbkIo  tantem.— Do  yon 
intend  making  the  body  of  tin  or  iron  ?  Do  you 
intend  giviu);  it  a  mahogany  exterior?  Why  not 
make  it  3lin.  instead  of  Sin.  f  It  will  then  be  a  more 
aerviceable  thing.  I  suppose  yon  mean  to  buy  the 
leg  sea,  not  make  them.  The  transparency  may  l>e 
cloae  up  toonndeneer,  as  this  is  best  plaoe  far  it  it 
jon  with  to  taka  in  taa  whole  of  it.    The  dittanoe 


of  lamp  will  vary  as  the  sice  of  picture  on  sc 
should   be   movable  of    couria.    This  distance  is 

trindpally  governed  by  focal  length  of  condenser 
ms.    State  further  particulars. 

F.  G.  "WiLLiTT. 


latter.  ToumnBtti7  withaoandleso  ihat  theiraigf 
Kit  the  dame  falls  apou  the  spot  on  which  lens  of  th< 
lantern  is  to  l>e  fixed.  For  instance,  let  us  suppose 
that  the  light  is  Sin.  on  one  side  of  condensers,  and 
lens  9in.  on  other  side  ;  all  the  rays  of  light  should 
enter  the  lens.  Ttie  light  must  be  adjustable,  and 
not  filed.  The  correct  position  is  ascertained  by 
the  appearanoe  of  the  illuminatad  disc  on  the  screen. 
It  tha  edge  is  blue  withdraw  the  light  from,  and  if 
brown  opproach  it  towards,  the  condensers.  The 
shde  is  usually  placed  close  to  condensers;  but  if 
the  slide  is  smaller  tbaa  the  condensers  it  may  be 
advantageously  removed  nearer  the  focussing  lens, 
io  that  it  is  just  oovered  by  the  cone  of  rays.  It 
will  be  the  more  brilliantly  illuminated  the  neoroc 
it  is  to  the  focus  ol  the  rays.  Ssi. 

[73428.]- OoU  BoUor,— Has  "  H.  B.  3."  seen 
Mr.  Cam's  description  of  the  abova.  which  appeared 
In  the  "  B.  M."  in  two  letters,  about  March,  1SS9  ? 
If  not,  he  had  better.  I  suppose  ho  means  by 
"  piping  !!n.  thick,"  pipe  of  {in.  bore,  which  would 
be  a  trifle  over  lin.  outside  diameter.  I  don't  think 
that  such  a  short  length  of  pipe  of  that  diameter 
could  be  coiled  into  a  satisfactory  shape  for  a  boiler. 
It  should  be  iu  the  shape  of  a  lieehive,  having  the 
Iwttom  diameter  about  Biinal  tfl  the  height.  For 
his  en^ne  I  should  ndvlso  him  to  use  2oft.  of 
copper  pipe,  Jin.  outside  diameter.  This  must  have 
a  soparalor,  for  the  steam  will  sometimes  carry  a 
good  deal  of  water.  For  the  separator  I  should 
gat  a  piece  of  Sin,  iron  steam  pipe  about  lUiu.  long, 
screw  a  flange  on  top,  and  Itolt  cover  to  this.  Lead 
the  lower  eed  of  cod  into  top  of  this  (it  must  be 
vertical),  letting  it  come  through  fiin.  01  6in.  Have 
a  connection  for  engine,  safety-valve,  and  pressure- 
gauge  also  on  top.  Cloaa  bottom  in  same  way  as 
Inp,  fittiug  a  small  cock  so  as  to  blow  off  the  water 
from  time  to  time  as  required.  Lag  separator  «ith 
two  thicknesses  of  boir  felt.  A  special  pump  is  not 
necessary  ;  but  if  "  H.  B.  S.'s  "  is  lin.  stroke,  it  is 
too  large.  Work  above  at  401b,,  aad  it  not  satis- 
factory advertise  your  address,  and  I  will  try  and 
help  you.  Londoii  Hivsb. 

[73l31.]-SolderinsTlja  Ttibea.—lTse  a  blow- 
pipe, a  tallow  candle,  a  fine  itiii  of  sottsolder,  and 
a  little  powdered  rosin.  No  particular  instructions 
are  necesairy.  You  are  not  so  liable  to  melt  the 
tube  by  using  a  blowpipe  as  you  are  by  a  hot  Inlt. 
Sk. 


BuUdtnK  Stonee  and  Froat.— Experiments 
on  "The  Fivst- resisting  Power  of  Natural  and 
Artificial  Building  Stones"  have  been  made  by  Mr. 
Bauscbinger  ^Journal  Soc,  Cbem.  Ind.)  with 
twenty-one  difilerrnt  kinds  of  natural  buililiiig 
stones,  3— G  test  pieces  of  each  l>eing  nsed.  Their 
tensile  strength,  wet  and  dry,  their  capacity  for 
abeorlnng  water,  alteration  m  volome,  tensile 
atrttigth  and  behaviooi  towards  water  aftor  freezing 
and  ^wing  twanty-Bva  tinea,  and  their  speoific 
gravity,  were  determined.  Oat  of  this  nnrobar  of 
samples,  ranging  from  limaitone  to  sandstone,  only 
six  wera  found  to  redst  repeated  freasing — viz.,  one 
of  dolorite,  one  of  dionte,  and  four  sandstones. 
Four  other  samples  were  found  to  resist  freesing 
fairly,  but  not  absolutely  ■  ■  ■  •  ■ 
pies  of  artificial  a' — -  ""■ 
ware  found  thor 
proved  fairly  raaiatant. 

Locomotivea  for  the  St.  Olalr  Tunnel,- 
The  Baldwin  Locomotive  Works,  Philadelphia,  are 
buHdiog  four  decapod  tank  locomotives  for  aervice 
in  the  new  railway  tunnel  onder  the  St.  Clair 
river  between  Port  Huron,  Mich.,  and  Samia, 
Canada.  These  engines  are  to  have  cyliiiden  22!n. 
liT  2Sin.,  fire  pairs  of    driviag   wheels     "^'~'     '" 


ir  outside  of  lij 


■d  win  wi 


n  working 


diameter,  carrying  H>01bs.  steam- proasure.  The 
fini- box  is  lift,  long  by  ajft.  wide.  There  will  be 
about  2S0  tubes.  2{in.  in  diameter,  and  13ft.  Gin. 
long.  The  cab  is  placed  oentrolly  over  the  luilor  with 
foot-plate  and  coal-boi  at  the  rear  of  the  boiler. 
The  wheel  base  is  ISft.  3in.  As  the  track  through 
the  tunnel  is  straight,  the  engines  are  not  reqaired 
to  pass  curves  on  the  main  hne,  and  are  only  re- 
qnired  to  enter  ordinaiy  sidings.  Additional  play 
will  bo  given  the  tires  ol  the  citreme  driving- 
wbeelt.  The  second  and  fourth  pairs  of  driving- 
wheelg  will  be  fianged  with  the  usual  play,  and  the 
dietaece  between  thaii  centres  is  8ft.  Om,  The  tires 
aifl  to  bo  secured  hy  Mansell  relaining-rings,  sud 
each  engine  will  be  fitted  with  two  sandboxes  and 
two  he^tights,  a  Cooke  steam  bell  ringer,  and  the 
Westinghouse  automatic  broke,  with  equalised 
Hriver  brake  fiiturea  acting  on  all  the  wheels.  The 
fuel  will  be  onthradle  coalor  cijke.  The  load  which 
time  angiinea  are  intended  to  haul  is  about  7(J0  tons, 
and  the  gndee  are  lOS'Sper  mile. 
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7S11<.    Tnction  Powe 


QPEEIES. 

[73«a.)-Siirface  CondanMra.- 1  naa  lUh 

>nd  »)ft.  long,  and  hv-p  twelve  tnilea  of  InH  tiAab 
naling  BorfKW.  Bf  what  mnos  ue  the  taJk  <t  h 
abei  mode  tight  in  tutw  piste  t    An  Ukt  faniM  iH 

ran,  wood,  rubber,  or  fli-    "    ""- ^' 

"      "Lkp  thorn  to_i 


,  and  the  same  msgr  b>  all  1.. 
a  theoTT  bowlbiim 


tione.  —will  some  one  kjadlv  kft« 
ling  ipcciil  about  the  loaniifsaBid 
maiLtkH'i  transmitter  I    Ihsn(nrt 

n'thuj  poliahed'l— Ti 


fertiliRd.  why  the  onlcs  shootd 

l7SlH.1-BlectTa-MaKnBt.— I  shall  bs  obUgrfB 
loms  qaslifled  naJer  wiU  tdl  me  bow  to  eoMnaB 
at»ve  to  get  the  beat  attnctive  result  tmm  m.  lat 
Ledanchi^  culls  I    The  battoiy  will  be  dose  to  ite  *^r- 

i7SI3a.]— Telephone.  -Will 

mBiflherclss— "■■ '-'  -' 

the  dorboo  butt 
down  ordinary 
what  ouinn  ■ 

[ratw.l-Blootrlo  Lirttin*-— I  ,         , 

ospabls  ollighlingtwoic.p.  lamps.     Could  yon  glis  as    I 
sny  iDfrimution  oi  to  what  iDDlar.slio  what  battsTf"* 
I  would  lequiie  to  drive  it  at  about  tl.MO  reva  paao.! 

173137.] -Faulty    Sawiar-Kachlne.-I  hsn  s 

Wheeler  and   WilAWn's  s^wing-mactaiiie     whkh  sttan 

stitches  at  inlcrvslii,  the  work  betwBso  tieiog  pah*! 

good.    OiO  aJty  reader  tell  me  the  oaute  of  this !  -Ao^ 

r  7343a]— Acoaota  in  Oreak.— Con  any  nsdstA 


[7M3».1  'Maniifaotnre  of  OhinKuad  Bajthaf 
ware  Platea.  -Is  it  usual  u  mould  or  ton  duusi  ai 
t«spl»t<al    A  few  hints  would  oblige.— H.  D.  S. 

[JW 10.] -Heating  Water.— WUI  some  reads  ■* 
if  water,  say,  in  il  large  dye-pan,  cBQ  be  beotvd  W  Itr 
or  BS  hot  as  by  Ore,  V  tnaans  of  a  jaeketed  pan,  wk 
steam  piping  omled  round  tlie  bottam  of  the  psD  !  I  tos 
that  loon  steam  blowa  inCal^  water  will  not  give  Iks 
heoL  ^laUbe  glad  of  some  of  your  ws den'  opioiassos 
this  matter.— Ju.  Moos. 


■pail  the  harmoar-  l^ls  f  suit  la  oonaaed  to  Ois  tntlt. 
There  is  also  n  general  loss  of  power.  I  am  afrsUHs 
'  utrument  hu  bwn  damaged  by  beiag  kept  la  a  an 

[7SMa.)— ElBotricaL— What  Isnmuitl^  "T^^ 

».  What  ia  s  choking  roil  <oot  a  shcwkiog  coil)!  toata" 
stand  that  it  has  •omethjug  to  do  with  the  suppiierins  4 
sparking  in  alternate  eorrent  working.  A  akrtih  wll 
oblige.  3.  WbstaHtbs  coontotiona  nooeasary  inisa«i 
loable-current  circuits  and  tour  Mlngle-oarrent  eiicnits  iB 

0  be  worked  from  Ihe  klisd  battety  1  A  sketch  niH 
>bligB.— Uic. 

r7Ml3.)-Flald-KametWlndJns  of  DyntBoa 
-Suppoae  it  is  calculated  Chat  S,0UO  amp^  tumsnir 
mired  in  a  putiealar  dynamo  to  five  a  oertam  «>n 
lod  ;t  Is  deddsd  to  eoaip<nmd-wiiia  the  maddne,  msII 
i  B  series  and  shnnt  together  give  th*  8,000  amp*n  Wna 
IT  should  thse  be  S/MaamptntDraaotflach  at  AAV 
hat  when  no  lamps  an  on,  the  shant  win  ladulic  eUm 
'uitalion,  and  i^ea  full  load  Is  OD  ■hamfadossfttn' 
'J  there  is  some  propoitieD  between  the  tm  10  liie  the 
lenwary  eicitatloo,   please  say  what  it  is,  aod  iitill{i. 

(7,1141.5 -Modloal  Ooila—ToMa.BoTvoia.-Ihs'V 

1  friend  who  ir  auffehog  funs  an  affeeUco  af  the  ttnli 


ig  eoatW  batti 


batteries,  which  SI 


lEuoI  friend  if  be  w< 
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m>  iMe  of  tbtBapnoalr,  ukd  pot  dmiringa 
...  _  ..  .._>aDHpiin(cpleecsotiiapsr.  t.  PnttiUa* 
to  qmiia,  ud  whB  tamnBrng  ODMiM,  pot  the  aambcim 
M«<UMthe  IMlM  or  thaqnotai  to  vklok  the  tt^lim 
Tsfv.  S.  Vo  ehuje  it  mkd*  tor  iaHHliwIelMn,  qoolei, 
at  ivjiUm.  4.  lAtiam  «  qimlei  aakliig  f dt  ■ddri—  ol 
mmnfiiiitniTre  or  Biin««p«nJ»atii,  n  wb«M  tooli  or  Dt 
Ktloln  ou  be  pnnbiued,  at  repUa  ginng  neh  lufon 
b*  loMrted  except  h  lA^BtiiaimtM.    S. 


Sejvoenl  food,  and' 
fiidlTidua  iDlomt,  ud 


VUli  to  p)«r  Mid  ante  Is  ti 


1.  0-Etr.  1.  Snunrca  (a). 

S.  0-E«(di).  l.PorQt^eiQu>le, 

(a)  1.  O-Staq  (»). 
l.KtbkeiEBP{<li).  >.Otak«)St>wto. 

W  1.  OlakttQft). 
l.KttekaQB7(di).  I.  S take*  Kt  B»te. 

(•)  1.  Any  other. 
I  Qt^ksBIeh).  1.  BorOtakeaaiutov 

HOnOBS  TO  GOBRXSPONSIMTB. 

GomoT  BlatiaH  to  ins  bj  W.  L.  IIutiB,  W.  aieen, 
BeoetW.  A-dai-k,  C.  P.P.  (nir  nioe  indeed)  i  (olist 
br  Bqall*,  V.  I.  Kutuu  lisnt.-CoL  Bnn,  V.  Jef .  D. 
MmIut,  ud  K.  Peniu. 


TTwilWtjiiirlnni  i 
thav-    Bmia  oi  i 


their  fliieet  piodnctlona  wL.  .„  ,..^..  ^ 

old  TOlnmei  of   the   /tiuiraud  Lndm   jnnFi    "Cbeei. 

~     "ih  ChM  ProblnaiL"    Ui " 

Q  pxoblemiift,  alto  died 


TXBm  or  siTBsoRipnev. 


4alrtl>^*£lMH<U^LH«bHrf7Su  tar  IW  .    

fc«>>l  teOUlBJfCmMlC,  U  tk>  nU  if  •  dsh.  Be,  (M,  ■ 

«ta<n  to  HiU  Sa  lk>  nuUlju  (aw  U  LsUn.    in  nlnalg- 

VUT'JUUT,    IXS,    XUn,    SXITl,  KXZIX,    XL,    ILU  , 
XLtll,     n.[T,     Tlt,T,     llTl,    Xttll,     ILfril,     XLII. 


OHASaXS    f  OB    ADTXRIISne. 


^^i'^!?-^^'^""'^  -*  "^ 


HallowaiT'a   FlUa  iire  ipedallT  adapted   For  thir 


AirSW£SB  TO  CORBESFONDENTS. 

i>/iA<£aaM«BUmcaii[icm«,filni«f,  W.O. 
BINTS  TO  COBBEaPONDENTS 


lapUea       puti 


I)orcelaiQ.)-'W.  O.  (To  pnnni  eUbWi^lM 
th«g«iermlli™iUi,  and  do  vhat  iapa«U(taiM« 
t  piclRinitiee  beoointiis  clillled.  Veri  tec  gMW 
bbfd  orer  ch.ppBd  han^^  a  aimpi^ryelyih 

<tr;i>uIulUi  nuke  tlia  BLanB-«1aaa  b«aat|al> 
itgnthr  riifbt  n;  to  work.  The  naaal  »*«*■» 
tde  of  camphor,  t  diucbma  -,   vitn,^  ]|  dndH;i0> 

iihMw  aboDt  IflD.  loag  by  tliB.  diuaNnk^at 
ifllledwith  the  MluUoo   ana  cloeed  wilkalM 


U»-aaDutottiDie  D«up>ed.}-Q.  a  W.  ^ii^ 
by  dipping  paper  (ihm)  into  eulnhDiie  and  aikkid^ 
nibMilticBllr  wa^iag,     (tee  ioduva.     So  dtnMSK 


.*  AUntlDO  <e  eqieeially  drnra  to  hint  Na  L    Tie 


jtjali,  £«.,  of  lettentobandUB 
Jaa.  It,  aad  naaekDowledBeil 


_  ,._,  ._.  .. - -L whi<Qi expire 

■taortlr,  wheo  we  mar  expect  a  derelopmoic  of  the 
tdepbone.  Bee  the  aitiiilBa  on  Teleph  jocl  oomDeaoed 
Ifa)'  IS,  \sao.)-3<,aii  HoHiaa.  (Hr.  O.  Werting- 
booae,  ins.,  inTeated  tlie  biake  whioh  bean  kii  Dame. 
Ttw  uiapanf'i  pRmiaea  an  In  York-mad,  London,  V. 
We  do  not  kooir  hii  priTata  addreea:  but  the  Weiting' 
honae  Oo.  hat  exlflialire  worka  at  Pittabni^,  PpnoHyi- 
TSaia.  eee"Hlota"ahoTe.]-BiaaTXDHiii.  lYoDoan 
find  full  partieolan  about  the  aoniUoDtiiin  and  fl(tin|[- 
no  of  elecGrle  belli  in  leoenC  Toluoua.  and  you  tanit 
t     for     jouraelr     whether     it     woiUd     be 

' ■  lithographo'i 


See  the  diacoHO 


L4chni]Dati[]:  but 
IB  either  nth  tl 

TOa.    (Borne  cury  <uuu] 
,  and  otJiarfl  a^ain,  ae  yc  .  _ 
ler  ie  a  prerentiTa  of  rhei 
li  bla  belief  aa  to  the  sfBcar 


,B  hypotheaia.l-OaiaaTia.     (Thani 
lea  an  all  wall  known,  and  haTa  be 


know  that  no  battny  jet  deriaed  anil  '-llKht  a  t-Tolt 
bleyele  Lvnp  for  &  boiue  '*  at  what  ia  genttallv  Qoder- 
itoodby  "nominal  oort."  We  ean  quite  undentand 
(hat  yonhaTe  "looked  is  Ttia"  for  a  deneription  of 
■nehabatterylnouraolnmna.)— NiBu.  (Why  make  a 
aylinder  machine,  when  a  Winuhuret  it  no  tnorv 
tnnhlel  See  the  lodieei  of  baok  vDlumca  for  fiepIiM 
aaloilHof  ipu-kiftii.  Dntch  metal  ii  not  aa  fo^  ae 
gold  leaf  tor  the  eleotmaeope-  in  faot,  Ic  la  pnctioaUy 
of  UtOe  uaa,  being  mooh  too  etiff  tor  tbe  pnrpoaa.)-?. 
(Yea,  many  "aniLlatiea"otthe  kind  eiiil,  aad  maay 
papeia  hare  been  pobliehed  oa  the  mbjeot  ot  the  nniw 
of  the  Ki-<»Ued  aoieneei.)— Woi-aia.  [Buhber  aolu- 
tioa  to  be  bought  at  an;  indiarobber  or  leather  ihopie 
uaed  to  oemeot  the  leania  of  a  watcrproal  coat.  Z.  No 
onra  for  real  oolour-bUodnea.  It  it  a  defaet  of  the  lye. 
3.  We  do  not  know  \  bnt  the  amlataot  aesretary  of  the 
Boyal  Initttation  may  be  able  to  teU  yon.)— S.  W.  L. 
(She  aaycae  proTed  that  the  aatallitea  niUte  on  their 
_.. •-' "Itheydot  Thalalter 


•ranldbetaty  U 


tioaad  hot  not  Tended.    Whei*  did  yi 


aftAT  beiog   pretaed. 
bowerer,   very    dead. 


ring  quail tiea.    Bomeare, 
'  pniiMbly  been  injured 
uwn.uic.^^rL.1111.   ^Very  mdefloite  alill ;  but 
large  dmu  ean  eujiply  you  with  giant  that 


(ira<sking,)-P,  J.  W.    IA  diffi 


™  put  oo  properly ,  enpeaialLy  nnaporce- 
i«rvoir,  it  will  be  very  difllsidt  iud««l  to 
plaater,  at,  if  good,  it  bitae  iaW  the  glaaa 


yon  to  aworfconmateondogy,  oskaamaeoaidaktt 
haok  lolumaa,  wbtte  tka  whole  nilijert  haateaAi 
«natad.)-B.  d.,  Kalloiik  Balli.  |T1iankaftiTlka|ta 
of  yew  aad  Mtat,  lAleh  oonflmi  pnTiooa  nnUii,  Vi 
think  enoDgh  haa  been  aajd  ddw.!~-J.  K.  (Tic  ■*! 
part  or  a  eartwheel  doaa  nBdoubtadly  aot*  Kan  i4 
than  the  bottom,  whaa  uiiiag  alOM  the  mad.  Uila 
bKn  aaawend  many  Hwiaa )— Pwtb.  [Tkenaa 
book  that  we  know  ot,  hot  ia^ntstloBa  art  ta  to  tal 
In  back  TOla. )— E.  B.  (If  ueli  ohnpIeT  thing*  ha<«Bik 
patenleea'  loitnnee.    ConniK  ft  paUnt  onit  a  kto 

.,. ..__,     „-     (Weha™  BO  faaShaayB* 

fl  are  all  diu  to  fancy.  Qtlilt, 
Bditorof  the  WtMf  n^ml 
.Eefv.  ana  give  dm  rational  ayatgfliof  diet  eovito 
tiial-l— Hiaai  Howiao.  (The  eircnnfen — -*' 
earele  Tin.  in  diameter  ia  ll'^iho.) 


applianoM.  't)i 


"ha  Ii^rMBt  BleatTO-Tli«rap«atlo  iMttbto 

''Bonk  Df  trttlmnBla]^    piA^kUb,    tad 


VOnOS    TO    BTTBSCBIBIBS, 


OUR   XXCHAHGB    COLinO. 


Telssoops  Bqaatartal.lt|ia.'mthndaela(,d« 
TrSiiiait     InBtrameDt.     H    o.g.,    ailis 
Baromstsn  two  uierold  i   pattema  lor  Bjato^ 


Ship  ponnolaaaora.—For  digpaeal. 
What  otfen  for  handnma  wlre-haind  Irlib ' 
^iTO.— Poor  hundred  yarda  d.e.ft.  tO  Wb%  ttt', 
Hand  or  quarter-pUta  a&m«i«  StAnS.  wJHf 
Wanted,   Coleoptfln.      Excbaaga  wit 


Wanled,  Uagie  Lantern  or  Biunh]  and  aid*  >F 

Exchange  ■mall  BnsttM  andBollarfeeiuulMI 

"  Atoktonr  Work,''  lait  three  Tolmw 

,"tV,  7l,»^,^°...",;C'l^•~>■■ 
"  Smith's  Bloyola  Homa  TiAlnar." 


OalTantaed  Iroo    OlMaTii,    itnng,  waD  to*k ' 
Cyllndrioal      Frlotion&l      X&eblna.    •* 
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TO   OONSTETTCT  A  ftVASTER 

CHiHnra  cloce.-tiu. 

B7.->-Tli*  CmUiod  nmlon. 
3  Caimoii  Hnion,  Hhown  in  Fig.  60,  ii 


lin. 


diameter  and  j'liD,  tluck. 

.  40  teeib.    Its  arbor  is  of  braae,  and 

thronghoat  it»  entjre  length.    The 


own  centre  i»  f&pered  to  fit  on  centre- 
arbor  easily,  but  without  side  play, 
heel  ia  iivet«d  on  to  the  biass  centre 
I  same  manner  as  some  ot  the  train- 
I  were  riveted  on  to  collets. 
Qie  extreme  end  of  arbor  a  small  Bqnare 
ned,  aa  shown  in  Fig.  60.  Thiieqoare 
be  Ain.  deep,  and  about  ^in.  square. 
inute  hand  fits  on  this. 
Qsting  the  centre-wheel  arbor  (No.  4), 
I  be  Been  that  a  shallow  square  was 
i  fluah.  or  naarlj,  with  the  front  plate. 
iTTOOe  to  Fig.  23  (p.  240),  will  ahow  it. 
ia  square  ht  a  small  bia^  spring  (Fig. 


jid  curve  it'  upwoids  at  both  ends 
It.  This  epring  is  to  exert  a  constant 
d  pressure  on  me  cannon  pinion.  To 
the  latter  down  a  brass  washer  is 
1  (A,  Fig.  62),  and  k  small  hole  drilled 
{h  the  end  of  centre-wheel  arbor,  into 
B  tapered  steel  pin  is  Gtted  tight, 
K  it  all  down  aa  shown. 
Morenos  to  Fig.  62  will  show  that  the 

0  pinion  is  thus  held  friction  tight  to 
mtre-wheel  arbor,  and  at  the  same 
an  be  turned  to  set  the  hands  when 
ary. 

88.— Tlia  Slnnta-WheeL 

1  is  exactly  the  same  size  as  the  cannon 
,  aa  a  reference  to  Fig.  1  will  show.  It 
inted  upon  a  pinion  of  six  leaves  (Fig. 
td  held  in  position  by  a  brass  cock, 
4,_  wsrewed  to  the  plate  in  the  position 

in  Fig.  l,and  further  held  by  two 
-pins.  The  chiming  "  snail "  is  fixed 
I  wheel.  It  ia  maSe  from  a  disc  of 
&in.  thick  and  l^in.  in  diameter.  In 
itn  of  this  snail  a  braaa  boss,  }in.  in 
U.  IJX.-VA.  U4B. 


# 


"I'll' I 'W' 1^1™ 

'ill    '  '  ftATZ 


SffA  It.     ^ 

1 

rjciiiiiii       :       liWHiii 

H  1 

fii 

,i:;'" 
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1  iTi 

1 1  linll 
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TLATi: 


diameter  and  {in.  thick,  uBoft-soldoied.  The 
centre  hole  is  then  opened  ont  to  pass  easily 
over  the  pinion,  and  the  whole  is  fixed  to  the 

minute-wheel  by  two  screws.  The  cutting 
of  the  anail  will  be  left  tiU  the  <dujuing-rack 

Fig,  64  shows  minute- wheel,  snail,  and 
cock  in  position.  The  tour  jiins  for  dis- 
charging the  chiming  mechanism  mnst  be 
fixed  in  minute-wheel  aa  shown,  and  must  be 
of  a  hardened  and  polished  steel,  about  iVin. 
thidc. 

S9.— Tne  Bridse. 

This  is  a  brass  casting  of  shape  and  size 
shown  in  Fig.  65.  It  is  fixed  to  the  plate  by 
a  couple  of  screws  and  steady-pins.  The 
centre  pipe  must  be  bored  for  the  cannon 
pinion  to  pasa  through  without  touching 
an^here.  Oare  must  De  taken  in  fixing  the 
bridge  in  position  to  keep  the  pipe  perfectly 
central.  The  positian  can  be  seen  from 
Fig,  1.  The  mii^dt  of  the  pipe  roost  be 
turaed  qnite  straight  and  smooth,  and  a 
shoulder  left  at  the  bottom  for  the  hour- 
wheel  to  rest  upon. 

80.— The  Hour- Wheel. 

The  hour-wheel  ia  1  jin.  in  diameter  and 
I'tin.  in  thickness.  It  is  driven  by  the 
minute-wheel  pinion,  and  has  72  teeth,  and 
consequently  revolves  once  in  the  hour.      It 

rries  the  hour- hand. 

Fig.  66  shows  dimensionB,  Ac.      A  refer- 

loe  to  Fig.  6  (p.  1S9)  will  show  the  general 
arrangement  of  the  entire  motion  work.  Ffg. 
6,  however,  is  not  drawn  to  scale,  and  was  not 
given  as  a  working  diagram.  >  It  was  only 
given  to  shoT  the  relationship  of  the  various 

lie  hour-wheel  is  mounted  on  a  pipe- 
centre,  which  rerolvee  easily  on  the  pipe  of 
the  brua  bridge  jiut  dascxibed.    This  oentie 


had  better  be  made  from  solid  braaa  and 
bored.  The  wheel  can  be  riveted  on  to  it  in 
the  usual  way.  3ome  dockmakers  key  this 
wheel  on 'to  ita  centre,  much  after  the  same 
manner  as  the  great  wheels  were  keyed  on 
to  the  fusee-arbora.     But  riveting  mafcea^ft 
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ncator  job  and  does  not  entail  ho  much 
labour.  This  wheel  need  not  be  "  crossed 
out"  Uke  the  train-wheels.  At  the  end  of 
the  pipe  centre,  a  shoulder  about  I'^iin. 
deep  IS  tamed,  to  receive  centre  of  houi- 

3I.-Tbe   Star  Wlieal. 

The   star  wheel  is   shown  in  Fig.  1.     It 

oarriea  the  striking  anail.     The  best  docks 

are    uaually     provided   wiQi     star    wheels 


f^y 


say  Uut  all  d04±8  are  not 


isi 
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made  alike.  Ereii  docks  of  Uie  eame 
geueral  class  diSer  considerably,  and  these 
difiereoces  are,  perhapH,  more  noticeable 
in  the  case  of  striking  and  chiming  clocks 
than  auy  othere.  Every  maker  almost  uses 
his  own  particular  arran^ment  for  bringing 
about  the  nocessaty  notiooH,  and  this  clock 
villbe  no  exception  to  the  rule.  It  is  very 
possible  that  the  exact  combinatioTi  to  be 
described  in  connsotian  with  this  clock  will 
not  be  found  ia  those  of  any  other  maker ; 
but  it  has  been  selected  as  being  the  most 
easily  made,  and  probably  the  most  reliable. 
A  greit  many  chiming  clocke,  and  perhaps 


the  I 


hour-wheel.  This,  I  admit,  doee  away  with 
tlie  neceeaity  of  having  two  separate  pieces, 
but  is  not  so  certain  in  its  action  as  a  star 
wheel  and  flirt.  The  snail  and  rack  both 
have  to  be  made  smaller.  The  shake,  or 
backlash,  oF  the  tostb  render  the  exact 
ipoeitiou  of  the  snail  a  matter  of  uncertainty. 
The  hour-wheei  also  is  not,  aa  a  nolo,  eo 
■t«ady  on  its  centre — that  is  tosay,  it  usually 
has  more  pUy  than  a  sepaTat«  star  wheel 
would  have,  and  it  ia  evident  that  if  the  snail 
is  not  fairly  rigid  upon  its  centre  a  false  hour 
jnay  be  sbTick,  "Diis  last  fault  would  not 
show  itself  so  much  in  a  new  clock  as  in  — 
which  has  seen  some  years'  service.  I 
then,  often  a  constant  source  of  trouble,  both 
to  the  owner  and  the  watch  or  clockmaki 
^trusted  with  its  repair. 

Figs.  GT  and  GTu  show  the  star  wheel.    It 


tri 


'Is  mounted  on  a  pipe-oentre  as  shown,  and 
revolves  upon  a  steel  stud  screwed  into  the 
plate.  Fig.  08  shows  such  a  stud.  A  small 
tapered  pin  holds  the  star  wheel  down ;  but 
must  leave  it  quite  free  to  revolve.  The 
stu4,mu9t  bo  nicely  turned  and  polished.  A 
flquare  shoulder  is  left  at  the  base,  by 
means  of  which  it  is  screwed  tightly  into  the 

The  star  wheel  is  IJin.  in  diameter,  and 
need  not  he  much  more  than  Ain.  thick. 
It  has  12  teeth.  It  gears  with  a  pin  Hied 
upright  into  the  cannon  pinion  about  ''" 
from  its  edge,  as  shown  in  Fig.  1. 
depth  to  which  the  wboel  engages  with  this 
fin  miut  be  such  that  at  every  reyolutioii  of 


cannon  pinion  the  wheel  is  advanced 
nearhj  to  the  extent  ot  one  t«oth. 

A  reference  to  Fig.  1  will  show  that  it 
revolves  above  the  cannon  pinion,  and  just 
free  of  it. 

In  scoring  oS  the  position  of  the  stud  upon 
the  plate,  care  must  be  taken  that  the  wheel 


A 


HOW  BOOKS  ABB  BOITND.- 

By  "  PaiCTic*!.  BootBcsimu" 

CLOTH-BOTJND  tooks-that  is,  book 
have  been  sent  out  by  the  pabliahai 
les,  by  reuBon  of  the  demand  for  chea] 
■-,  at  Uic  beat,  but  very  im perfectly  booi! 
a    conaeqiience.    after  the  fii^    resdi 
[uire  to    be   repnired^in    mjuiy    caaea 
book  ia  worth  it,  ra-bouod.     Thia  is  not  i 
of   the    publisher's   binder;    ho    munt  ^ 
cheaply  becanse  the  public  demand  a  chei 
These  books,  during  the  process  of  1 
pass  through  from  ten  to  twenty  difieren 
tionB,  and  the  price  which  the  binder 
bis  complete  voib  would  hardly  cover  thi 
sewing  in  other  circiunatances  ;    and  yi 
'  idge  is  trJDil  to  make  them  as  strong  ai  i 
id  to  wear  well  in  the  hands  of  the  puW 
Whenever  they  begin  to  show  signs  of 
ose,  or  if  a  leaf  or  a  sectioa  comes  Bi 
beat  plan  is  to  take  them  to  pieces  and  re-a 
and  put  them  into  tho  case.     We  call  th 
caeing,"  and  if  done  properly  the    book  ' 
very  much  longer  than  it  -wonld  hare  dor 
-'-ottl  binding.      To  do  this  saccenfuL 
in  the  following  manner  : — Openbotl 
back  ontil  they  touch  each   other,  allow 
book  to  stand  upon  one  end,  as  shown  at  1 


revolves  quite  free  of  the  winding  square  of 
the  going  fusee,  and  ot  the  hour-wheel 
teeth.  Fig.  1,  I  regret,  is  not  quite  correct 
in  this  respect. 

For  the  snail  itself,  turn  a  disc  of  brass 
i'lin.  thick,  and  the  same  diameter  as  the 
star  wheel,  aolder  a  boss  to  it  in  the  same 
manner  as  the  chiming  snail,  and  fix  quite 
centrally  by  means  ol  two  small  screws. 
The  snail  must  revolve  bflvw  the  hour-wheel. 

To  hold  the  star -wheel  in  position,  and 


forward  motion  when 
.  .  !annon  pinion,   a  steel 

piece  (10,  Ftg.  1)  is  screwed  to  the  plate, 
measures  2jia.  long,  and  is  ^in.  wide.  The 
whole  forma  a  epnng,  and  presses  lightly 
against  the  teeth.  It  must  be  hardened  and 
tempered  to  a  blue,  and  the  actiug  faces 
nicely  polished.    To  save  trouble  ia  making, 


'w  T^g.  J  a 


a  piece  t 


it  may  be  built  up  as  shown  is 

spring  can  be  riveted  into  an 

which  is  screwed  to  the  plate,  ,      - 

steel,  fi,  can  be  riveted  or  soldered  to  the 

free  end.     I  have  even  seen  these  springa 

bent,  as  shown  in  Fig.  70. 

When  made  and  screwed  into  position, 
must  be  adjusted  carefully.    The  pressure 
the  stor-wneel  teeth  must  bo  as  light 
possible  to  insure  at  the  same  time  certainty 
oi  action. 


F  I  Q    -<-6   - 

insert  a  sharp  knife  ut  the  back  between  t 
and  the  book,  and  cut  carefully  down  a 
through  the  lining  (and  tapes  or  cords, 
then  down  tho  other  side  ;  this  will  i 
the  book  from  the  case.  The  case  mj 
be  laid  aside  and  the  hook  taken  te 
Begin  by  laying  the  book  upon  the  beni 
the  front  up.  The  back  will  thus  be  at  t 
haud.  Lift  the  ball  of  the  end-paper  wh 
adheres  to  the  book,  and  gently  hut  fin 
move  it,  laying  it  over  to  the  left-hand,  • 
face  down.  Do  not  throw  it  away ; 
meantime,  it  will  keep  the  title-page 
Now  turn  over  leaf  by  leaf  until  you  co 
aignaturo :  tills  is  a  letter  or  a  numbei 
bottom  right-hund  page  ot  every  bbcUoo 
Gist  which  you  will  come  to  is  Likely  to 
2,  and  thii  likely  on  page  IT.  When  yi 
found  this,  give  it  n  gentle  pull,  first  fi 
head,  then  from  the  toil :  this  will  eip 
thread  with  which  the  book  has  been  sew 
this  atl  the  *av  down  with  a  knife,  and  • 
rate  the  sheet  from  the  rest  of  the  book- 
open  this  aboet  at  the  contTS,  and  lemc 
threads  which  will  be  found  ;  then  scrape 
glue  from  the  back  of  the  sheet,  and  lay  i 
upon  the  end-paper  faa  davm  at  the  left 
Qo  through  the  book  in  the  same  way.  1 
always  for  the  signaturee,  which  wjllfd 
olpliabetical  or  numerical  order.  If  div 
any  other  place  the  sheet  will  be  torn, 
■houid  be  carefully  avoided.  It  may,  bo 
happen  that  a  sheet  has  been  torn  even 
the  "taking-down"  was  eommenced;  i 
case,  "tip  the  leaf  or  leaves  with  pus 
1^  it  oaretnll;  along  the  hack  ot  the  <4ii 
of  the  section-  Leavee  thus  pasted  do  m 
op  to  the  back  like  the  other  leaves  of  tiu 
and  this  may  be  an  abjection  to  aome  peo] 
narrow  sCHp  of  tissue-paper  will  joiatwc 
tugether  nicely  :  the^  can  theo  be  placed 
book,  and  will  open  up  as  well  as  anj'  oth 
If  a  leaf  is  torn  across  tho  pace,  take 
paate  apon  the  finger  and  paste  the  edgM 
torn  put ;  place  a  strip  of  tissue  along  tl 
both  sides,  and  leave  it  to  dry.  It  van  t 
torn  away,  and  in  doing  bd  the  tiasne  ■ 
or  split ,  and  leave  suEGi'ient  sticking  alonf 
it  waa  posted  to  thoroughly  mend  th 
Mudc  is  mended  in  this  way,  but  it  will 
to  pagle  the  tissue  all  over,  and  leave  it  a 
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1  be  tttkeft  out  of  the  leaves  of 


nomer  with  tlie  Soger  and  tbomb. 
len  the  book  has  been  liU  Uken  down  tlie 
U  brnnmered  of  it — i.e,  ;qu  will  find  Bome 
I  BecdaDB  bent  nt  tho  back,  hammer  tbese 
When  thia  is  done,  it  ia  knocked  □[!  stmight 
iwn  in  for  three  bands,  and  sewn  as  already 
ed.  Thecase  should  now  be  defined  inside, 
a  old  lining  should  be  stripped  off,  tho  back 


lut  into  the  cose  ;  the  directions  for  which 

alread}r  been  given. 

I  cloth  cose  is  torn  at  the  joint,  do  not  at- 
to  mend  it  by  sciciny  if,  or  even  gluing  a 

of  cloth  on  the  outside  of  the  cover.     Tnke 

the  book,  and  insert  a  flat  knife  along  the 

Q  part  to  nuse  the  cloth  from  the  board ; 

strip  of  binder's  doth  as  near  the  colonr 
case  as  posBitile.  GLao  it,  and  slip  it  in 
the  part  you  have  raised,  slued  side  to  the 

,  of  coorae  ;  allow  it  to  be  broad  enough  to 

into  the  hack  aboal  half-way,  rufa  it  down 
Now  glue  the  part  which  was  raised  of  the 
with  Sie  finger,   and  lay  it  down  neatly 

the  new  piece.     The  dotted  lines  in  Fig.  47 


low  the  position  of  tho  patch,  which 
ween  the  board  and  tha  cover.  A  corner 
)e  patched  in  the  same  way  by  lifting  the 
and  Blij^ing  the  patch  under.  If  patohee 
th  are^  put  on  the  top  of  the  cover,  they 
)el  oS  in  ao  time,  and  will  require  continaal 
ig  down, 

ii  cases  which  have  become  faded  or  spotted 
in  or  otherwise,  may  he  freshened  np  by 
ig  with  dilated  glair,  about  half  and  haLF 
ind  water.  A  iarga  sponge  should  be  used, 
le  gilded  parts  avoided  as  well  as  possible. 
[lair  dims  the  gold  ;  after  the  book  has 
e  thoroQgbly  dry,  it  should  be  rubbed 
y  all  over  with  a  piece  of  pure  rubber^ot' 
ilcanised   stuff  that  is  used  for  clear ' 

;  this  will  take  away  remaining  dirt, 
«n  up  the  gold  a  little, 
tber-bound  books  are  treated  much  the 
It  will,  however,  aeldom  be  necessary  to 
'these,  because  they  will  have  been  sewn 
stronger  than  cloth  books.  If  the  board 
n  away  at  the  joint,  treat  it  eiacUy  as 
)d  for  the  cloth  book  :  Take  away  the  case 
itch  it  with  apiece  of  leather  aame  colour 
I  original  cover,  putting  it  between  the 
and  the  board  ;  if  both  boards  are  torn, 
B  them  and  tho  old  back  ae  carefully  oa 
le ;  raise  up  the  leather  along  the  back  of 
I  boards,  put  on  a  new  piece  (bringing  it 
a  both  Bides),  tarn  it  in,  and  lay  down  the 
VBT  npon  the  top,  pasting  it  well,  and, 
aioroughly  dry,  paste  on  the  old  back  upon 
w  one.  The  bimk  will  also  require  now 
ipers.  These  can  be  put  in  from  the 
ons  already  given.  Instead  of  waaluDg 
■  covers  with  glair,  use  paste-water.  When 
coat  ol  thin  shellac  varnish  will  improve 
pearance. 
,  unfortunately,  impoaeible  to  rogild  them 

they  are   taken   to  the      

one  has  the  necessary  too 

3O0*,    however,    may    bo 

s,  the  cost  of  which  would  only  be  a  few 

and  put  on  over  the  old  one,  or  the  old 

ty  be  removed  entirely  and  the  new  one 

^graphic  albums  are  a  source  of  much 
I.  The  cheaper  sorts  are  after  a  few  weeks' 


usage  very  much  dilapidated,  and  although  we 
may  feel  proud  of  our  collection  of  photographs, 
yet  we  feel  ashamed  of  our  album,  and  fail  to 
bring  it  out  when  our  friends  call  upon  us,  and 
thus  deprive  them  of  a  pleasure  and  ourselves  of 
a  means  of  entertaining  them. 

Albums  may,  however,  be  patched  and  mended 
to  look  as  good  ae  new,  and  may  even  be  mado 
stronger  than  they  ware  at  fint.  Tho  point  ol 
weaknessuialbumBis  the  joints.  Each  leaf  has, 
or  ahould  have,  a  joint.  In  the  better  kinds 
these  joints  ore  mode  of  cloth  or  leather.  Voi 
will  observe  that  these  jointa  are  placed  under 
neath  the  paper  formmg  the  leaves.  When 
patching  a  leaf,  remove  the  paper  carefully,  or 
rather  raise  it  from  the  joint,  take  out  the  old 
one  and  put  in  the  new  one.  whether  it  is  leather 
or  cloth,  and  paste  the  paper  down  again,  do 
over  every  leaf  carefully,  and  pnt  in  new  joints 
where  required.  I  ahould  have  told  you  to  take 
the  album  out  of  the  case.  This  is  easily  done, 
as  the  end  paper  is  thick,  and  only  sticking  to 
the  board  at  the  edges. 

If  there  has  been  a  lining  on  the  back,  take 
it  oB,  and  stisighlen  every  leaf.  You  will  find 
them  shift  about  in  all  ways  if  moved  by  the 
Bngera.  Olue  the  back  well  with  good  strong 
glue,  not  too  thick,  and  cut  a  piece  of  strong 
lineu  the  length  of  the  back  and  about  ^in. 
broader  ;  glue  this  and  put  it  on  the  back,  allow, 
ing  lin.  to  come  on  each  side.  Take  care  tt 
make  thia  stick  well  ,to  the  back  by  rubbing  il 
closely  with  a  folder  or  the  handle  of  a  tooth- 
brush. Strengthen  the  back  of  the  case  by 
gluing  a  strip  of  brown  paper  inside.  Place  tha 
album  into  the  case  again,  glue  the  end-papers, 
and  put  it  in  the  press.  Leave  the  back  open, 
for  if  glued  to  the  album  it  will  not  Open  freely, 
and  the  leaves  will  stand  up  instead  of  lying  dut. 

The  loaves  art,  often  slit  where  the  axcSa  ore 
put  in.  These  can  be  mended  as  the  leaves  of  a 
book  are  mended  ;  description  already  given. 

I  have  tried  to  be  as  complete  as  poaaible  ia 
these  remarks  upon  repairing  or  mendmg  books ; 
but  I  will  always  be  pleased  to  answer  any 
special  question  through  the  "  Uuery"  column 
at  any  Ume. 


WHEZLEE'S  fOBTABLE  SHEDS. 

THE  methods  of  constructing  portable  sheds, 
kennels,  fowl-houses,  iirc.,  shown  in  the 
annexed  engravings  have  been  patented  by  Mr. 
¥.  Wheeler,  of  Brixton,  and  may  he  suggestive. 
The  patentee  says  that  bis  invention  relates  to 
improvements  in  portable  houses,  sheds,  and  the 
like,  and  refers  more  parlicularly  to  wooden  or 
metallic  structures  applicable  for  dog-kennels, 
fowl-houses,  rabbit -hutches,  bicycle  or  peram- 
bulator sheds,  and  othtr  similar  houses  or  huts, 
capable  of  being  promptly  taken  to  pieces 
or  erected  for  cleaning  and  transporting  pur- 
poae».  Figs.  1  and  2  show  the  application  of  the 
uvention  to  a  dog-kennel.  Fig.  I  being  a  side 
elevation,  and  Fig.  2  a  cross-section  of  the 
kennel.  A  A  are  the  sides  of  the  kennel,  and  are 
hinged*  to  the  under-frame  F,  the  hinge  being 
formed  of  a  short  longitudinal  rod  terminating 
thaccotralpin.  ThiBpinent(!rsabarrol,fl,aied 
the  frame  F,  as  shown  in  Fig.  1.  ITie  sides 
are  secured  to  tho  front  and  rear  ends  B  and  C 
the  manner  shown  in  Fig.  2 — ^that  is  to  say, 
by  meuiB  of  hooks  A  A'  eatcnag  a.  couple  of  eyes, 


;  f  e',  fixed  one  to  the  side  A  and  one  to  the  front 
end  B.  A  similar  fastening  is  used  for  the  rear 
end.  Tho  front  and  rear  ends  B  and  C  are 
secured  in  position  by  inserting  the  pins  fixed  to 
the  bottom  thereof  in  ccrre spending  openings  of 
the  under-frame  F.  The  roof  R  of  the  form 
showninFig.2  is  formed  iu  one  piece  with  the  ridge 
n,  and  is  provided  with  sleeves  I  b,  which  ue 
passed  over  the  two  screws  ^  f',  while  nuts  dfT, 
serving  likewise  for  the  purpose  of  ornamenta- 
tion, are  screwed  on  as  shown  to  secure  the  rool 


HABTIN'S    TRICYCLE 

Ftbis  machine,  patented  by  Mr.  F.  Martin,  of 
Forf    "        ■        "  ■■     -    ■■     " 


mechanism  is  designed  to  prepet  tha  machine  a1 
high  speed  with  minimnm  power.  Pig,  1  is  a  front 
view,  and  Fig.  o  is  a  plan  view,  with  the  seat 
romovod.  Upon  the  huh  of  each  oJ  the  large 
wbetis  ore  attached  tn-o  spaced  discs,  and  npon  the 
periphery  of  the  discs  a  collar  is  held  to  slide, 
covering  the  space  between  the  disc  plates,  aa  shown 
in  the  lectionBl  view.  Fig.  3.  A  bos  ooUar  is 
loosely  mouuted  on  the  bub  between  the  discs,  and 
within  this  cotJar  a  ratchet  casting  is  attached  to 
the  outer  face  of  the  hub,  pawls  pivoted  in  one  side 
of  the  collar  being  adapted  to  engage  the  ratchet 
teeth.  Between  the  peripheries  of  the  discs  and 
the  outer  surface  of  the  box  collar  are  plaosd  a 
series  of  spaced  friction  rollers.    Foor  straps,  each 


attached  by  oi 


I  to  the  box  collar,  are  carried 

with  the  friction  rollers,  their 

inter  ends  being  attached    to  the  sliding  coUai 

overing  the  peripheries  of  the  disc  plates.     These 

straps  are  brought  into  oparatiou  by  the  back  stroke 

of  a    lever    attached  to  the    outer    surface  of  the 

collar,  and  extending  within  coavcmeol  reach  from 

B  seat.    A  return  strap  a  also  attached  to 

surface  of  the  box  cellar  and  the  sliding 

collar,  and  makes  contact  with  a  frictioa  roller  on 

the  side  opposite  that  with  which  the  other  straps 

— Jto    contact    with    their  rollers.     One    of  these 

les    coDtaining  driviug  mechanism  is  located  at 

ii  side  of  the  rider's  seat,  and  provided  with 

upwardly -eiteading  lover.     Fig.   1  is  a  sectional 

view  through  the  driWng  mechanism,  illustrating 

the  position  of  the  parts  at  the  termination  of  the 

forward  stroke  of  the  lever.  Fig,  i  showing  their 

poation  at  the  termination  of  the  rear  stroke,  the 
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A    HTTPT.T     JST^^'EBJSBCE 
EXPERIMKHT. 

Bj  Al.HEBT  A.  HiCBSUON. 

rpHBBB  ia  probably  no  oiperiniont  oonne 

JL  irith  the  irave  thaoiy  of  light  of  RMtar 
fosdammita]  importwioe  tluui  the  justly  oalebr^sd 
•DekDown  H''Fregn«l'l  nurroTsipeiimait,"  and 
acooiduiglT  manj  find  it  necoMuy  to  rgwat  tho 
sipenmenl  for  their  own  ediflcabon  or  for  clan 


Withont  the  me  of  rathar  elahomte  and  costly 
apparatiu  svso  skiUed  experimenten  fiudaomadiffi- 
oafty  in  prododng  the  dadied  effect— the  intar- 
Jenooeof  twopsooilBof  light  m  manifeeted  br  the 
•ppeannoe  of  ooloQied  fringes  on  aecrean,  or  is  tho 
toiu  of  aa  obMning  lana ;  and  nndilled  otaarren 
And  it  almost  imposAle,  area  idtt  thttt  aids, 
nndar  Qis  most  faTonrabla 
oomplioated  and  often 

A  Tery  coniideiabte  improTement  is  effected  br 
tliA  iBbetitiiUon  of  Fmsoal's  "bi-prlsm,"  thongb 
m  this  case  one  of  the  diirf  point*  ca  liitiuVBt  is  mH 
— oaady,  the  ohsnga  of  breadth  of  the  bands  with 
allemation  of  angle.  Theph«DOmenonis  also  com- 
yliratai  by  tiie  di^xnion  of  the  glue. 

*  'lawiw  method  has  the  adTaotage  of  bail 


yUte  riais  will  answer,  though  sextant  glass  it 
mneb  better),  to  a  rigbt-angled  prism  of  wood,  d ; 
Susipresa  rf  against  a  saaond]  ' 


«  of  plane  giaa. 


a  ri^t  angle.    If  the  ligbt 

m  lamp  be  allowed  to  tall 

on  the  gluTCS  (which  ibonld  be  nlTered 


tiOBi  a  distant  eleetric  arc  lamp  be  allowed  to 


flKit  niriac«) ,  two  raji,  >,  i,„  startiiig  in  the  same 
phan,  after  reflections  at  /,  j,  and  h,  k,  re- 
roeetiflely,  will  meet  somewhere  in  (he  line,  4  «,  in 
aie  same  phsse,  the  two  paths  being  exactly  eqaal. 
Aeowdingly  thie  line  is  the  locas  of  the  central 
bright  friasa  and  the  system  ot  fringaa  may  readily 
be  observed  through  a  lens  of  aboat  an  inch  focal 
lenglh  whose  axis  is  anywhere  along  ttils  line. 

The  figure  is  drawn  tor  deanaei  in  the  veitica] 
plane  containing  the  sonrue,  and  if  the  inleneotion 
of  the  two  Burfaeee  (piojeoted  at  *)  waw  at  right 
ingles  with  i  b,  it  would  be  naosaaiy  to  deflect 
■ut  of  the  ight  to  one  aide  by  a  tranaparcDt 
nimiT.  But  the  appeannce  of  uie  fringes  is  in 
nowise  changed  if  tlie  uuiatus  be  rotated  throngh 
a-hdizontal  angle,  a.  Tlieline  A  sis  then  rotated 
throadi  2«,  and  there  is  no  difBcnl^  in  obaarrinR 
the  ttfugas  directlT. 
It  wMba  noted  that  no  adjnttmmt*  whatever 

All  that  is  required  is  that  the  surfaces  be  fairly 
true,  and  the  angle  lUghtly  lea*  than  90°.  This  last 
condition  eao  be  readily  fulfilled  by  making  the  two 
ioMgrs  of  a  diataot  object  oeadycoindde. 

The  following  may  torre  ai  aoidde  to  the  ganeral 
in  of  tbe  apparatos.    ^.  2. 


_._!  betiaamnat,  nimthetwomiTrora, 

/  ^  biugea  in  the  foons  of  Uie  lens  I,  the  eye 
baiu  at  an  equal  distance  on  the  other  side  ot 
tha&na.  Lm  may  be  lUO  m^trea  and  m/ one 
Mibeor  more. 

Tbe  fringes  onder  these  conditions  appeal  as  a 
laria*  of  fine  linea  parallel  to  the  intersectton  of  the 

If  the  souree  be  diatant  and  the  angle  between 
tbeMilron,  90  -  a,  and  the  wave-langth,  X,  thm 
it  maf  nadily  be  shown  Oiat  the  width  of  the 
Macti  h\Ha,—Amer,  JoiiT.  Bcimft.' 


fii-i. 


Li|tt     curve  of  X  Ojitt«*K\  ^ 


W^r. 


FBACTICAL    WOBK    WITH  THE 

TELESCOPE. 

idebted  to  the  conrte^  of  the  Bev 
John  Bone,  F.KJ.3.,  of  LancastOT,  for  i 
.>y  of  the  Trantactiotu  of  the  Lancaster  Fhilo- 
sophicfd  Society,  of  which  society  he  isbon.  sec.. 
containing  the  Ukper  on  T>raotiou  work  with  th( 
talescope  by  the  Bev.  T.  E.  Espin,  from  which  wi 
make  the  following  axtracle.  After  some  intro- 
doctoiy  remaiks,  Mr.  Bspin  said : — If  we  look  al 
soma  of  the  greatest  astcDnomiaal  achierementa,  w( 
aea  it  is  realW  the  skill  and  unwearied  patieooa  and 
dauntless  spirit  of  orarooming  obataolai,  nbtoh  has 
bean  the  ultimate  cause  of  snceeaa.  Take  one  of 
our  ablest  modem  obeerreTa  ot  variable  stan— Hr. 
Oore,  of  Ireland— what  dcee  he  obeerre  with? 
From  the  work  he  turns  out  we  might  anapaot  that 
be  bad  large  and  powerful  insbrumeuts  at  his 
command.  Not  at  all !  Every  Sne  night  Hr. 
Qore  takes  his  station  outidde  hii  house  and  obsetras 
—what  with?  Why,  a  simple  and  ordinary  biao- 
colar  fleld-glass,  costiug  not  u  many  riiiUings 
perhaps  as  the  big  glase  of  your  telesoope  oorts 
poan^.  And  this  leads  me  to  a  teoond  point,  and 
that  is  that  there  may  be  someone  in  Xancastm 
whose  interact  in  the  subjeot  is  sniHciently  great  to 
take  up  systematic  work  with  the  telescope.  We 
owe  a  very  great  deal  ot  our  knowledge  to  the 
amateur  astreuomer.  While  the  professional  is 
engaged  in  the  rwulat  routine  ot  obenratory  work, 
the  amateur  i*  at  libmtr  to  direct  bia  attention  to 
any  one,  or  to  several,  braochaa  of  astronomy. 
The  great  danger  which  I  find  besets  the  amateur 
is  the  too  lan»  prosramme  ot  work  he  plaoe* 
btOoo)  him.  In  thu  soenoe  it  ia  the  same  aa  in  all 
others:  if  a  man  is  to  make  anything  ot  it,  he  moat 
2t  one  branch,  and  neglecting  all  otti«r*,  slick  to 
It  will  be  my  endeavour  to-oigbt  to  indicate 

I  ot  reaeuch  aa  sessn  aapedally  calling  for  more 

attention,  and  which  If  followed  out  wilL  I  think, 
lead  onr  amateur  to  interesting  and  valuable  teanlta. 
1  wii^  to  emphaaisa  one  thing,  that  1  assnme  him 
to  be  devoid  of  anything  man  than  a  distant 
acquaintance  with  maxhematica.  Astronomy 
naturally  falls  into  two  branches,  mathematical 
and  praolical.    It  is  with  the  last  oikly  that  I  wish 

We  natuiO^  start  with  tie  sun.  Considering 
that  in  many  observatories  tha  ann  is  photographed 
eachday  when  It  is  visible,  this  may  not  saemat 
first  a  hopeful  aommanoamant.  But  Tather  Pern 
and  Miaa  Brown  have  shown  otherwiaa.  Detaib 
which  have  been  Hiiiaed  by  tbe  photographs  have 
bean  detaotad  by  Uiam  notn  their  obaervatioDa. 
Aa  this  is  a  leotnre  not  so  much  on  what  we  see, 
but  how  we  are  to  see,  I  shall  not  delay  yon  by 
daacribing  at  length  the  a^act  and  phanomma  ol 
sunqiota.  It  will  suffice  to  say  that  from  time  to 
time  large  black  spots  appear  on  the  sun.  That 
these  spots  vary  In  aiaa  and  extent,  and  also  in 
their  poiition.  Hare  are  copies  of  the  drawings  ot 
a  group  of  Bunanita  made  by  Miss  Browu  on  April 
24tfa  and  2eth,  1SB4.  Tou  would  hardly  recogmsa 
tha  second  day's  drawing  as  of  the  lume  group. 
Miie  Brown,  indeed,  showed  that  even  in  twenty- 
four  hours  eitnordinaiy  changes  had  taken  plaoe, 
a  result  which  othcc  observers  have  arrived  at 
throngh  observations  ot  other  spots.  Than  is  no 
doubt,  too,  thattheee  variations  in  shape  and  aiie 
an  oouatantly  occurring,  and  some  ohaerren  have 
been  so  foriimata  aa  aetually  to  wltnasa  anah 
changes.    The  careful  divwing  of  sndi  spota  li  then 


a  line  of  work  which  ia  snre  to  leAd  to  inl 
results.  The  spots  may  be  obeerved  directl 
dark  glass,  or  what  is  tor  better,  they 
obaarved  by  projecting  the  image  of  the  i 


tha  additianal  adva 
IS  the  whole  ot  the  sna's  diao  at  ona 
by  day  drawings   and  c 


aeeins  the  whole 

day  by  day  dra-     ^.     ._  .    

made,  which  after  a  year's  ivork  will  gii 
a  more  exact  kuowfedge  ot  aolar  ■u:tiri>j 
that  year. 

Then  there  is  tbe  moon.  Althon^  m 
been  done,  yet  it  has  been  toj  titmrlj  d 
ISr,  Elger  and  others  that  much  remains  to  1 
Careful  drawings  of  the  numntains  and 
shadows ;  careful  aketchea  of  each  faint  ] 
streak— theee  things  require  artistic  skill  a 
severance,  and  open  a  wide  field  for  the  eata 
amateur.    Hour  by  hour  aa  tbe  ann  riaeao 


tiiali 


anoots  come  out  undv  the  side  il 
ritfngor  setting  sun. 

As  r^ards  tha  planeta,  there  are  sc 
observers  already  engaged  upon  them  that 
hardly'  at  preaant  wortli  the  whik 
lur  to  devote  time  to  them.  I  may.  Is 
passing,  that  in  this  line  the  vaty  lar 
,  1 00  not  have  'it  all  their  own  way.  Tl 
drawings  of  planetary  detail  have  tor  tbe  n 


the  object,  and  so  lo 

det^ls.  To  mv  own  eye  planetary  wed 
lar^^artnre  is  hqpelaaa,  bom  the  brilli 
the  image,  and  I  find  that  if  I  wish  la  gat 
telcacopa  ft  is  n 


work  out  of  my  telcao... 

ligfaUv-tinted  gMm,  aither  gr«an  or  bine, 
tmtad.     Especially  in  "-*  ——    -'  "- 


a  on  V 


Especially 
__  that  the  nu_ 
with  a  tinted  i 
thia  aMdy  to  the  dii 
"ievreB%aiiat. 

Comets  of  any  siis  an  such  rare  vlsitontl 
may  be  dlstnliaeil  with  the  rsnark  Uut  wl 
does  turn  up  oarafnl  drawinga  and  obaM 
should  be  mads  of  it  at  evay  oppoitnmt] 
guide,  I  will  fluow  upon  the  aoeen  a  visa 
great  comet  of  1S61  from  an  axqiiirite  drMrii 
by  the  late  Bev.  T.  W.  Webb  on  July  3 
oopiad  from  bis  obaarvolion  book.  itr. 
custom  was  to  make  a  drawing  of  the  oon 
ni^t  it  was  pooibla,  and  side  ay  mde  to 
dfiKription  giving  a  sksletoD  figora  like  tl 

place  on  the  screen.    Hen  yon  will 

detail  is  carefullv  lettered,  and  ao 
described  and  oompared  night  by  nighL 
must  now  pan  on  totheii 
,  isa  our  teleacope  for  o' 
double  stars.  However,  as  lu  miHiy  dubh 
are  already  engaged  in  this  work,  paabaps 
better  turn  our  attentiou  to  smbb  otW  is 
sidereal  aationon^.  The  one  that  it  really  t 
profitable  ia  the  obaarvalion  td  VBilahle  a 
wish  to  take  yon  shutly  into  tte  me 
□bservins  them,  and  to  do  ao  will  ibow  yt 
of  two  of  the  variable  stan  found  in  theo 
other  work  at  my  obaarvatory,  ••  yoa  m 

beet  see  how  they  came  to  be  dii • 

night  of  April  26th^  ISS6,  while 
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is,  tha  back-lull  will  aUo  be  tskea  out,  bottba 
■TO  Tsry  avkwatd  wa;s  o[  uljaituig  cote.    It  ka 
be«n  quite  a  nhile  dace  I  saw  mc^  &  tolMrttte^    I 
moot,  and  I  maks  thi*  plan  from  mcmon,  tutl 
lielisTettaebarC  fuam  quite  eloaB  to  thatoalMad. 
It  Menu  to  ma  a  damp  can  be  ptovidsd  tmjwJi, 
wjthatwltaitbeoat  isadjiutod  tha  barCtnh   I 
damped  to  the  tool  block.    The  proper  wrtolm 
a  tapei  attachment,  I  think,  is  in  conlinMieava   ! 
a  compound  nrt,  ao  tlie  lowai  alida  a-  "-  — 


FARASOLOir  Oil  LIGHT  LAHTEBH. 

1IHE  optical  lantam  ai  a  msani  of  initractloi 
and  amiuement,  aod  at  an  advutiaing 
medium,  ia  becoming  more  and  more  populat  ai 
the  Untem  ii  improyed  in  qualitj  and  rondered 
man  mjuunable.  One  of  the  objecti  sought  by 
makorv  and  umtb  of  lantemi  ia  tm  inejcpenaiTO, 
-<afe,  and  efficient  means  of  iUominalion ;  some- 
Ihing  alwajs  ready   and  capable  of   beins  oied 

■  anjwhere. 

Tbe  Untem  ihown  in  the  annexed  aograTliig;, 
Myithe  -Vcimfi/Sc  Aiierisim,  nsmi  to  have  these 

'  Qualities,  bendes  being  optically  and  mechuically 
complete.    It  ia  not  prewnled  as  the  equal  o(  the 

■eleotnc  or  oirhydrogan  lanlem,  bat  great 
•aperioritrii  claunod  for  the  oil  ti^t  used  in  this 
lantern.    The   manktacturen  hav«  named  it  the 

IParaboloa  Oil  Light  Lantern,  on  account  of  tha 
peculiar  conatruetion  of  the  lamp,  which  permit! 
of  the  use  of  a  highly  polished  parabolic  mfisotor, 
1 r__   ...,   eJ'ootitBness   o(    the 


01  tue  use  01  a  highly  pol 
^us  greaUy  incrttuiog   I 


This  Iant«ra  baa  a  pair  of  4)in.  oondensera,  an 
fu  achromatic  objectiTg  of  flna  qoality  moooted  i, 
liraia  tack-and-pmion  tube,  with  mitled  head  foi 


to     run     in     machine-^ .   .„,    „„. 

fooasaliig.  At  the  back  of  the  objective  stand  ia 
Sutened  the  smaU  end  of  a  bellovs  hood,  having 
its  large  and  fastened  to  another  movable  stand, 
m  conoectioD  with  which  iaalever-actuaiing move- 
ment to  extend  the  bellows  evenly  back,  and,  if 
neoeaaaty,  close  agaioat  the  front  condenser,  thua 
preventing  the  escape  of  light.    In  this  lantern  the 

V_J :-. 1^  jj^^   jj  J,jir,l,'         "■ 

I  for  the  introdu 
Y  size,  vertically  i 


M^rirj.''B.'coit*B^^  c" 

the  manutactoren,  and 


lODtaliy. 

.street.  New  York  City, 

4riU  f  unuah  additional  particulars  to  any : 


LATHI  IKTSOVIHIIITS* 

ran  old-time  shop  where  Iserved  an  apprentice- 
ship there  were  two  awivel-hnd  I^es.  I 
believe  these  aie  the  only  onee  of  the  kind  I  have 
'  ever  seen,  and  I  muat  aay  that  I  did  not  fall  in  love 
with  thcae  two.  Mr.  Sweet  aaya  that  a  awivel-head 
lathe  caa  be  mora  eaaily  kept  in  line  than  others. 
Tb,eta  two  were  got  approximately  in  line  with 
great  difficult;.  The  trouble  we  foond  was  thia  : 
we  could  never  tell  whan  theee  latbes  were  set 
right. 
Itiim 

■ment  of  .      ,  __, 

slander  boring  tool.  A  great  man j  men  will  bother 
'  along  lime  trying  to  get  a  atnight  hole,  and  at  last 
will  sat  the  bead  over  a  little,  when  really  the 
tool.     •*   '-- ■    "■ 

'  stock  that  they  had  the  bent  luck  with  for  the  next 
•iob,  they  make  theii  owe  private  mark.  The  next 
■auB  dose  the  same  thing,  and  some,  when  borins  a 
teper  hole,  make  a  mart.  It  ia  a  fine  job  to  set  uie 
head  oorrectlj  enough  for  common  work,  even  when 
we  have  fine,  well  made  hues ;  but  when  we  have  a 
hundred  lines  of  all  grades,  from  a  flue  line  to  a  cut 
with  a  dull  cold  chisel,  and  a  bruise  of  aromidpene 
hammer,  and  when  we  do  not  know  which  are  tbe 
correct  ones,  and  if  we  did  know.piobably  we  could 
not  set  to  them,  the  difncultisg  are  great. 

•Sj  A  Mecd^kic,  id  the  Amiriean  JTaai'ju'i.'. 


the  bed  was  about  26ft.  loni 

made  to  slide  over  in  the  ormnarj  way  for  turning 
ta[>en,  and  thia  had  the  usual  numbn  of  acratohes. 
Thia  lathe  was  not  so  eanly  handled,  whOe  experi- 
menting to  get  things  in  ImtL  as  a  small  one  would 
be,  and  there  was  anrdj  trontde  at  eath  end  aome- 
timea.  A  good  suggestlMi  might  be  to  have  a  blank 
book  and  lead  penoQ  hanging  In  a  coovoilent  place, 
with  a  request  that  when  a  new  mark  is  made  it  ha 
numbered,  and  the  number  be  written  in  tha  hook, 
with  name,  any  and  experience  of  the  workman, 
and  under  wuit  oonditions  this  mark  was  mads. 
Of  contse  some  of  these  (Ufflculties  with  Mes  might 
be  overcome  in  a  well-reffolated  shop ;  but  I  have 
nerer  seen  anything  diasrent  bom  what  I  have 


described,  and  I  think  I  have  worked  in  some  of 
the  representative  shops  in  thia  oountry.  I  do  not 
we  tbe  need  of  a  swivel  head,  if  ws  havs  to  have  a 
t^Mr  attadiment  heeides.  It  ia  getting  to  be  pretty 
— "  Tecogniaed  that  setting  the  centres  out  at  line 
b  a  good  way  to  turn  tapers ;  it  ia  also  getting 
recognlaed  that  a  compound  rest  is  needed! 
U  we  have  also  a  swivel  head  we  will  have  too 
man^  ways  of  boring  tq)er  holea. 

It  ia  true  that  there  have  been  a  great  many  taper 
ittachments  designed  that  an  not  good,  Imt  it  ia 
possible  and  perfectly  practicable  to  make  one  that 
~  ~  f anlt  can  be  found  with.  I  ihow  in  the  sketch 
._>  of  the  oldest  plana  of  arranging  the  taper 
attachment.    We  can  eliminate  most  ol  the  back- 

■     n  this  one,  if  we  work  right.     The  back-laah 

J  crosB-acrew,  in  its  fit  in  the  nut,  ia  the  greateat 

louroe  of  trouble.  The  looeeneaa  in  the  beuing  B, 
')f  oourse,  can  be  taken  up.  When  turning  a  taper, 
imall  end  to  the  tail-atock,  if  the  cut  ia  adjusted 
by  drawing  the  tool  out,  the  back-laah  in  the  nut, 
marked  P,  will  be  taken  out. 

In  boring  a  taper  hols  in  the  usual  way  (laige 
end  out),  il  tbe  cat  ii  ad  jotted  by  pushing  the  tool 


lUf^ufor  wus  uiv  iHii  ^na 

and  BO  gat  tha  tWDSaoda 
d  ttti^ng  tt  iaO&nr: 
hat  Me  c£eaper  aal  mm 


head  up  on  blocks,  but  I  balieve,  nsoaUy,  thatal 
"    nsvor   disturbed.    I   always  tbon^  Oallbi 

.  eon  why  the  head  is  made  *  aeparate  saatiif  ■ 
because  it  can  be  planed  together  with  the  tall-riad 

on  an  arbor,  to  fit  w —   "  ' »••-- ■ •-"- 

in  line.  There  ia  no 
there  an  other  ways  that  a. .  .  , 
accurate,  and  can  he  naed  wifli  tha  head  eastea.  . 
made  the  remark  to  a  shopmat*  aooM  tiiDa  Bgg^  aa 
I  thought  the  head-atock  might  «s  wall  baesitM. 
He  said  if  he  were  buHdiag  fathM  ha  wooUnslte 
to  nuke  any  radical  changaa,  for  it  wxwIdtakilN 
long  to  convioce  people  that  the  changes  wan  gasL 
This  is  very  true.  A  man  may  step  boldljoarf 
the  well-tiodden  backs  by  making  soma  ttdlod 
change;  other  will  quietly  look  on,  andUhisBafa- 
takingis  successful  they  will  oopj;  if  nat,itiitla 
usual  "  I  told  you  so." 

I  have  thought  it  mi^^t  be  a  good  plan  Id  <U 
tbeontaidawaysin  themotild,  and  flavhbypM-  ; 
ing.  I  am  not  pcepared  to  lay  if  thi*  wnaU  ka 
practicaUe,  but  I  think  if  done  in  thia  way  it  woril 
Ma  great  improveintat.  Soma  makan  vrmm^ 
a  long  carriage.  I  balieve  it  would  be  an  iaafan^ 
ment  to  moke  the  carriage  longer  &aB  2  ii 
ever  made  now.  It  need  not  Tnalntala  th*  MM 
siie  all  tbe  way,  but  might  be  mad*  ia  Hs 
form  of  a  good  heavy  guard ;  this  wmH 
keep  the  cons&uUy  dropping  (Up*  and  Mid  <■ 

the   ways,    and    the  lai^    wearing  •i~* ' 

bard  ways  would  well  rssut  wear,    nia 
bora  would  be  good,  if  w«  naka 


ia^Gtli(« 

WDM  Is 


har&SDsdM 


The  apindle  should  be  long  and  stiff,  aad  Wtl 

,       ...  '  ■        "Uv      ■      *      '-' 

ppad 

iraas  boxes,  and  abonld  anucik 

- kMlfNI 


hardened  ateel,   or  at  least 
beaiinga,  well  ground  and  lappad. 

I  ahould  nae  oraas  boxes,  and  i 

have  the  end  throst  in  each  diradion  takea 

point,  and  ahoold  use   (here)    haidapad  bIhI  asl 

~  do  not  see  the  need  ol  flm'Aing  Qu  wholeles 

>ed,  but  believe  if  flie  waya  alooa  wen  BasM 

and  the  spacv  between  was  well  ronndad  oat  aal 

painted,  it  would  be  Juat  m  good,  and  biok  bstta 

" to  me  that  the  nsnal  wi^  of  haibfttt 

'est  on  ways  the  same  aa  Uie  canisat  il 

tn,  for  it  sots  a*  an  additional  lie  te  Mf 

the  bed  together.    I  think  tha  taO-M 

ought  (unlike  the  carriage)  to  bear  onths  lofrf 

the  ways  as  well  as  the  tiaet. 

Would  not  tbe  Bailers  planer  motiom  (a  rack  at 

She  a  better  motion  for  the  canisga,  mI 
be  more  even  f    A  tack  and  pinion  motbah 
>t  good  when  we  want  to  make  a  flna  adjiataarf^ 


cutting  can  be  made  to  throw  oat  tta  «ani,W 
vice  versa,  so  there  would  be  no  poaJMHty  othrtt 
amash-np  by  getting  both  in  together. 


, J,32Stau. 

I  the  preceding  year.  The  impoita  ol  i 
.000,000  heotolitMa  more  thanln  I8S9. 
Wa*pa.— lie  common 


discovered  to  possess  sn  inmHabla  giaad  ha  WW 
Thia  sitraordLiary qipetite  does  notaa^taks* 
the  least  ohaokad  n  aa  oooaskaia)  stiaf;  Ht 
proteoting  oolonr  of  the  frog,  whiift  rits  malkriM 
upon  leaves,  no  doubt  delndM  tha  tnoat  waiy  iw* 
into  a  scDsa  of  ssouri^.  Hie  was,  IwasH^ 
'  [isting   to  its    foimidaUe  iiB«l«tl«_  *1U  k 

ily  published  and  advertisBd  to  tl 

worid  at  large  I^  bright  and  oonanlt 
■'■  ---'  -  ^ ■.     Thta 


&og  at  tha  Zooiogioal  Oardeau  baathagnUA' 
of  its  proteoting  green  oolonr  iatnttacad  wMlf 
numerous  white  potehea  and  marks.   FcaikiT  ■ 


tying  iViB 
»  be  mwalyalaaf;  latarai 


)  longer  needed  to  m  ooDoealad. 


tfl^^ 


HBCM&ITIQ  AND  WOBLD  07  SOIENOB;  No,  1348. 


'  iO 


4^ 


SCIENTIFIC    SOCIETIES. 

lUEKBTT    MICROSCOPICAL    CLtTB. 


.  inuMT  lOth,  at  'Ifl,  Haaoisr- 
,-.->,  Mr.  A.  ».  MicliMl,  F.L.S.,  yice-preaidoot, 

The  minntsg  of  the  preoeding  meeting  ffsre  read 
nd  conSrmed.  BaUot  for  tour  oew  members  wai 
kken,  and  they  were  duly  elocMd. 

A  list  of  t£e  noulnationg  for  preaidsat,  lice- 
faaideats,  and  other  oflicon  made  bj  tbe  om- 
ciittM  wai  read  by  the  secratary.  llie  meating 
h«n  piooeedcd  to  Dominate  membBni  to  sarre  on 
he    committee  in  place  of  the  four  aeniors,  who 

iSi.  E.  M.  Nelaon  eihibitad  a  mlcrofloope  to 
rhiob  he  bad  bod  Btted  a  telaaeoijic  draw-tube  in 
"   "'■  '     "      '■'     vary  eamly.     Ho  said 


hat,  sitboagh,  of  couna,  thia  waa  not 
t  would  be  found  a  miist  useful  a~" 
ictirea  ndjunted  to  virion 
ir  tbe  purpose  -*     "-'--- 


t  (or 


toalf  to  difFareot  thiokneHes  of 

ma  Tery  eeaential  that  the  moTemant  should  be 
■mQ;  worked,  and,  at  the  saiaa  time,  not  liable  to 
Moome  loose,  and  this  wai  effected  by  maHog  the 
lUdea  the  aame  aa  thsy  were  in  the  beet  daaa  of 

Ths  Chairman  said  that,  besidee  the  purposes 
ftated  by  Mr.  Nelson,  such  an  arrangement  aa  now 
ihown  was  invaluable  (or  miorosoopic  drawings 
irben  these  had  to  be  done  to  acate.  It  was,  of 
xmrea,  for  easier  to  regulate  the  siza  of  the  image 
ly  lengthening  or  aborteoing  the  draw-tube  than 
^  <diaoging  the  objective  or  eyepiece,  as  by  the 
InnuT  method  it  coold  be  made  with  the  greatest 

ill.  C.  J.  Pound  read  a  paper  "  On  Spirochteta 
fiam  Brent  Water  at  Keaaden,"  and  "  A  Tetraooc- 
ni  torn  Pond  Water  atWolcing,"  I£b  described 
Im  method  of  making  pure  cultivations  of  these 
Htd  dmilar  organisms,  and  tbe  preparation  of 
iMiliiii  il  natrient  media.  Mr.  Poand  alaa  made 
mw  rsmarics  on  the  permanent  preaervatian  of 
plate-col tu  CBS  of  certain  chromrigeaic  bacteria,  aod 
IB  impreaaion  preparations  for  use  with  the  lantern 
W  inioroecnfie.  Tbe  subject  wk9  illuatratod  by  a 
MMitifal  aeries  of  plate- cultivations  of  B.  flgurans 
Did  o^er  spocies  o(  chromogenic  bacteria,  tube 
padmana,  and  photographs. 

A  eoniial  vole  of  thanks  to  Mr.  Pound  tor  hts 
JDtaresting  paper  waa  proposed  by  tbe  Chairman, 
who  laid  that  membera  would  look  fortrard  to 
Aar  papers  from  one  who  was  evidently  qnite  at 
MoMUi  this  difflault  but  most  promiainB  study. 

The  annaal  general  mcstmg  will  be  held  on 
nSday,  February  aotb,  for  the  electiou  of  oflioers 
■d  other  husineas.  The  Presidential  Addreaa  will 
M  given  by  Dr.  Dalhoger,  F.R.S. 


THE  LANTERN    SOCIETY. 

ON  January  12th,  E.  M.  Nelson,  F.R.M.S., 
delivered  a  lecture  on  "The  Lantern  in  it« 
Belalion  to  Pbotography  and  the  Microaoope." 
Ineaking  of  the  fittings  of  a  lantern,  the  lecturer 
>taBrTed  that  no  matter  what  kind  of  jet  was  used, 
it  •  eertaia  preasuie  they  will  always  kis«,  and 
kia  oannot  possibly  be  avoided.  As  regards  limes. 
be  conventional  ones  with  a  hole  through  them 
Ineared  to  bo  specially  conBtrucled  with  tbe  view 
H  making  tbem  easy  to  crack,  and  he  adrooated  the 
mof  a  djsc  of  lime,  the  jet  playing  on  a  point  near 
ha  mrcumference,  and  the  disc  being  revolved  as 
K  got  pitted.  He  strongly  objected  to  the  use  of 
■any  taps  as  being  likely  to  lead  to  ooufusioo.  and 
KKplainad  a  simple  arrangement  of  tapa  of  his  own. 
[paafcing  of  condensers,  he  described  various  forms, 
■dnting  out  that  for  oil  lamps  having  a  large 
□minaiit,  a  condenser  o(  long  toons  waa  required : 
iaa  oTplainiDg  tbat  the  ettective  diameter  o(  the 
mA  lens  waa  vcn  much  leas  than  the  diameter  of 
liB  lans  itself,  ^mc  very  interesting  eiperimente 
'■TO  oanied  out  with  condemers  of  various  forms, 
ka  beat  shown  beinir  a  triple  one  which  showed  a 
■narbble  superiority  iu  the  brilliancy  of  the 
(etore  over  all  the  others.  Speaking  of  the  lantern 
L  its  r«latiou  to  the  microscope,  the  lecturer 
riiscred  to  Abbe's  researches  with  apochromatic 
I,  and  pointed  out  the  superioiitr  of  photo- 


Tk«  l«otat«  waa  iUiutn(«3  with  micro- 

qpm  and  other  alidea.  The  dlacaaaion  a(tei  wards 
logad  mamly  oa  the  experiments  which  had  been 
0wn  with  toe  aondetuers,  which  appeared  to  have 
xjtod  general  Interest. 


B  Cold  ahlaala.-— Heat  ths  chisel  at 
■-  boat  so  as  not  to  raise  a  soaie.  Dip  in  a  brine 
ulnar  aalt  and  water.  About  one  quart  of  salt  to 
1  ot  water  is  the  right  proportion.  Leave  heat 
pngti  in  the  tool  to  run  the  temper  down  to  a 
n^rsd  bordnen,  which  is  shown  by  the  pigeon- 
Ib  oolour.  Take  care  to  make  the  chisel  stout 
ragb  thMt  jt  wua't  tpiiug  iu  the  laiag. 


SCIENTIFIC    NEWS. 

THE  Manlhli/  Xalicc-  of  the  II..VS.  contain 
a  note  on  "Ifind'a  Variable  Nebula  in 
TsuniB,"  by  llr.  Dumhara,  in  which  he  Bays 
that  tbe  nebula  is  easily  found  from  the  3*7  mag- 
star  D.M.  +  I9^  7C4,  which  ia  los.p.  and  I'S. 
Neither  Mr.  Barnard  nor  Mi.  Bumham  could  on 
any  occasion  see  the  slightest  trace  ot  Otto 
Struvo'a  nebula  (observed  at  times  by  D' Arrest, 
Tempol,  and  others,  but  invisible  in  tbe  Roaae], 
nor  any  nebula  in  the  immediate  vidnity. 
Nothing  Boems  to  be  known  of  the  variable 
T  Tauri,  which  seems  to  have  been  as  mnch 
neglected  as  the  nebula. 

An  ahatract  ot  the  ohservatiooe  ot  Spectra  ot 
Sunspots  in  the  region  B— D,  made  at  Stony- 
hurst  by  the  Itev.  A.  L.  Cortie.  8.  J.,  is  given  in 
the  M.N.,  and  the  paper  will  bo  published  in 
Vol.  L.  o(  the  ' '  Memoirs. ' '  The  observations 
are  divided  into  two  perioda-the  "  distarbed" 
period,  from  ISH2  until  the  autumn  of  IS36,  and 
the  '^quiet"  period,  (rom  the  autumn  of  ISSC 
until  June,  18S9.  There  are  some  notes  on  this 
important  paper  on  p.  37il. 

Ohaarvationa  made  at  Turin  give  the  mag.  of 
U  (nova)  Orionis,  according  to  Sig.  Porro,  as 
varying  from  3-Sl  (Nov.  21,  1889)  to  a  mini - 
mum  of  6-80  (Ja.a.  21,  1890).  Mr.  S.C.  Chandler, 
ot  Harvard,  gives  the  period  as  371  days,  with  a 
maiimam  on  Dee.  7,  ISSS  ;  but  Sig.  Potto  gives 
it  a«  378-3  days  from  the  epoch  Dec.  7,  1885. 

The  death  is  onnounced.ot  Sir.  Uenry  Bowman 
Brndy,  LL.D-,  F.R.S.,  in  his  fifty-fifth  year. 
The  son  ot  Mr.  H.  Brady,  a  well-known  surgeon 
of  Gateshead,  Dr.  Brady  early  developed  a  taste 
for  Eoological  and  biological  studies,  and  sooo 
became  known  aa  an  expert  microscopist,  while 
his  intimate  knowledge  at  the  Foraminifera 
pointed  to  him  aa  the  best  man  to  do  the  report 
on  that  branch  ot  the  dredgings  made  during  the 
voyage  of  the  ChnUmgee.  That  is  hia  magnum 
opus,  (or  it  eitends  over  8D0  pages,  and  contains 
more  than  lOOpIates.  He  was  also  the  author  or 
joint-authop  with  Dr.  Kitchen  Parker  or  I'rof. 
Rupert  Jones,  of  many  important  papers  con- 
nected with  natural  history,  CirefuUy -selected 
aerioa  of  epevimens  set  up  by  Dr.  Brady  himseU 
are  in  the  Natural  History  Museum  and  in  the 
Univorsity  Museum  at  Cambridge. 

Mr.  George  Gulliver,  MA.,  M.B.,  F.R.C.P.. 
ia  another  victim  to  acute  pneumonia  from  the 
ranks  of  the  medical  profession.  Too  young  to 
be  widely  known  to  the  public  [he  was  only  40J, 
he  had  uttained  such  positions  as  senior  assistant 
physician,  lecturer  on  comparative  anatomy, 
and  demonstrator  ot  morbiil  anatomy  at  St- 
Thomas's  Uoapibtl.  The  only  son  ot  the  late 
George  Gulliver,  F.E  S.,  he  inherited  hia  father's 
love  of  natural  science,  and,  in  1874,  went  to 
Rodriguez,  as  naturalist,  with  the  Transit  of 
Venua  expedition,  hia  report  on  the  zoology  o( 
the  ialand  earning  him  the  thinks  of  the  Royal 
Society,  Dr.  Gulliver  also  visited  Sgypt  during 
the  last  cholera  epidemic,  and  contributed  a 
paper  on  the  etiology  and  pathology  of  that 
disease  to  the  Epidemiological  Society. 

IkL.  Claviiud,  protesaor  ot  Botany  at  Bordeaux, 
is  dead.  Hia  work,  the  "  Flora  doU  Oitonde," 
is  incomplete,  but  such  parts  aa  ihave  Iwen  iisued 
are  all  that  could  be  desired. 

The  death  is  also  announced  of  Horr  Ignaz 
Rejachor,  the  founder  of  the  Meteorological 
Observatory  on  tbe  Sonnenblicb,  overlooking  the 
Itauria  'Valley.  It  is  the  tughest  weather- 
observing  station  in  Europe,  and  for  several 
months  in  the  year  ia  shut  off  from  all  com- 
munication with  the  valley-  Uerr  Rcjacher  was 
a  great  promoter  of  scientific  purauita  in  Austria- 

The  medals  and  (unds  to  be  given  at  the 
anniversary  meetiog  of  the  Cceologi^  Society  of 
London  on  February  20  have  been  awarded  by 
the  Council  as  followa:— Tbe  Wollaston  Medal 
to  Prof.  J.  W.  Judd,  F-R-S. ;  the  Murchison 
Medal  to  Prof.  W.  C.  Brogger,  of  Chriatianiu  ; 
the  LyeU  lledal  to  Prof.  T.  McKenny  Hughoa, 
F,R.S,  ;  and  the  Bigsby  Medal  to  Dr.  G,  M. 
Dawson:  the  balance  of  the  Wollaaton  Fund  to 
Mr.  R.  Lydekker ;  that  of  the  Murchison  Fund 
to  Mr.  R.  Baron  ;  and  portions  ot  the  Lyell  Fund 
to  Mesara,  C.  J.  Forsyth  Major  and  G.  W. 
Lamp!  ugh. 

The  Council  of  the  Royal  Meteorological 
Society  have  arranged  to  hold  at  25,  Great 
George -alTEt I,   WeitniiMter,  on  March  17lh  to 


'IWn  next,  an  exhibition  of-EBin^tages,  ov^pc'<('- 
tion  gauges,  percolation  |i;a^;f'B,  aWf  l(i  mired 
instruments.  The  committee  will  also  be  glad  to 
show  any  meteorological  instruments  or  upparatiu 
invented,  or  first  constmrted.  aince  last  Nfarch, 
as  well  as  photographs  and  drawings  pos^aaina: 
metaorological  interest.  Communioationa  should 
be  sent  not  later  than  Feb.  10. 

The  annual  general  meeting  of  the  Institution 
of  Tlfechniiicnl  Engineers  will  bo  held  on  Jan.  29 
and  30,  Mr.  J.  Tomlinson  in  the  chair.  After 
the  routine  business  has  been  transacted,  the 
following  papers  will  be  read  and  discussed  as  far 
as  time  permits: — "On  Some  Different  Form* 
of  Gas  Fumacea,"  by  Mr.  B.  Dawson;  "On  the 
Mechanical  Treatment  of  Moulding  Sand,"  by 
&lr.  W.  Bagshaw  ;  and  the  Fourth  Report  of  tbe 
Research  Committee  on  Friction — "Eiperimenta 
on  the  Friction  of  a  I'ivot  Bearing." 

It  may  be  ot  interest  to  note  that  the  lowest 
temperature  recorded  at  Greenwich  during 
Decirmber  laat  waa  on  the  SSnd,  when  the  ther- 
mometer regiaterod  IS'*".  There  are  only  three 
inatancoa   ot    lower  temperatures  in   December 

iring  the  lost  fifty  years,  singularly  all  on 
Christmas- day —viz.,  1880,  »" :  1870,  9'S';  and 
■178,  12-r. 

Canon  St.  Vinoottt  Beechey  sends  us  a  sketch 
of  the  snn  as  it  appeared  from  Hilgay  Rectory, 
Jan.  18,  4.15  p.m.  Unfortunately,  we  cannot 
reproduce  the  sketch  with  proper  etfect.  but  to  ose 
the  Canon's  words — "  the  stiongly- marked  per- 
pendicular ray  ascended  to  a  great  height,  and 
seemed  to  rise  in  front  otadark  stratum  of  cloud- 
It  waa  at  first  of  a  bright  yellotr  colour,  the 
setting  aun  being  redder.  As  the  sun  went  down 
it  assumed  a  rosier  hue."  Ujis  any  other  corre- 
spondent a  note  of  such  an  appearance,  aa  tbe 
Rev.  St.  Vincent  Beechey,  in  his  long  Ufe,  has 
never  seen  anything  like  it  before  ? 

The  announcement  that  a  parcol  of  tea  from 
the  Gallobode  Estate,  Coylon,  waa  sold  by 
auction  nt  the  price  of  87a.  a  pound  will  catua 
some  astonishment  wherever  the  nowa  reaches, 
especially  when  it  ia  mentioned  that  the  tea  wu 
reaold  at  1  lOs.  per  lb.  It  ia  stated  to  have  been 
a  "  perfectly  wonderful  and  previoualy  unheard- 
of  specimen  of  tea,"  of  most  extraordinary 
quality,  "  the  leaves  being  of  the  brightest  goldea 
colour,  in  appearance  almost  resembling  smiil 
pieces  of  gold."  Some  ot  our  readers  who  are 
engaged  in  tea-growing  will  no  doubt  hear  more 
of  this  wonderful  tea. 

A  section  of  the  Manchester  Field  Naturaliats* 
Society  are  endeavouring  to  set  on  foot  a  move- 
ment for  investigating  the  air  of  Manchester  and 
Salfoid  in  relation  to  Wu  effects  on  animal  and 
plant  lite.  The  section  of  the  sodety  to  which 
the  work  will  be  intrusted  will  pursue  their  in- 
vestigationn  in  unison  with  simibir  sectioos  ia 
London  and  elsewhere- 

At  a  meeting  of  the  Photographic  Society  of 
Great  Britain,  Mr.  E-  W.  Maunder,  F.R.A.S., 
delivered  an  address  on  "  Photographv  applied  to 
Astronomy,"  and  exhibited  some  eicdient  photo - 
granha  which  attracted  much  attention.  In 
clonng  the  discuaaion,  the  chairman  [Capt.  W 
de  W.  Abney)  aaid  he  was  pleased  to  notice  that 
Mr-  Common's  reSector  bad  done  work  so 
excellent,  and  expressed  the  opinion  that  it  was 
a  great  mistake  on  the  part  of  Uie  Paris  Congress 
to  insist  on  the  use  of  refractors  for  the  photo- 
graphy of  the  general  chart  of  the  heavens. 

A  bit  of  taat  steaming  was  done  by  the 
rmhna,  of  the  Cunard  line  recently,  aa  ahe  suc- 
ceeded in  landing  passengers,  with  the  aaaistance 
of  the  railway  at  Euatoii,  iu  seven  days  two  hours, 
from  passing  Sandy  Hook,  The  run  from 
Quoenatown  waa  acoompliahed  in  10  hours  -<0 
minntee,  high  speed  being  kept  up  in  order 
to  "  save  the  tide." 

Some  experiments  with  a  vessel  called  the 
Ecelniioa,  built  by  Mr.  W.  M.  Jackson,  of  New 
York,  may  shortly  create  great  interest  for  tbOM 
who  think  much  of  hydraulic  or  jet  propullion. 
According  to  some  writers,  the  system  will 
' '  aupplant  the  dde  wheel  and  the  screw  wherevar 
ipeed  and  economy  ^re  estimated  at  their  fall 
importance."     We  shall  see. 

What  would  the   British   or  Irish  fanner    not 

va  for  an  acre  of  laud  wbich  would  produce  971 

ubelsof  potatoes  !     This  is  the  amount  ac<7edited 

,.'  a  tanner  in   Wyoming  on  virgin  soil,  rich  in 

potash,  and  irri(iated  by  water  largely  impregnated 
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LETTESS  TO  THE  EDITOR. 
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iWt  do  mot  keUI  OMrilwM  rmpamnbU  for  Ab  epimiotu  oj 
Mr  apnwi^twrfwlj.  Tk^  MdUar  rnpeet/ittw  requuti  tikmt  oii 
mmmmdeatiemt  §keidd  b€  dramm  i^f  oi  bri^g  a»  pouibU.] 

JM  MnaMmieoKofM  cfcouM  te  oMruMJ  to  At  Xoitob  v 
Oi  SwouM  Htcbaiiio,  882,  AtoimI,  W.O, 

Att  Oktqme§  and  l\ut^fiot  Ordon  to  ht  wuido  pmgdbU  fe 

J.  PaMMOUI  EoWABOfc. 

%*  /ft  order  to  faeilUate  r^ftnno$,  (hrmpondtmUt  wJUn 
apoaking  of  any  UUer  previojUljf  inaeried,  toiil  obUgg  bf 
wumtiomnf  tha  numbor  of  (A«  JMitfr,  oa  «mU  m  IA«  jm^  oa 
wUeA  i<  appattr9m 

**I  would  kaTv  erwyone  write  what  he  knowe,  and  «> 
mndb  as  he  Iniowa,  but  no  more ;  and  that  not  in  thu 
(Hily,  but  in  all  other  aubjectH :  For  such  a  penon  may 
hare  eome  XKulicii&r  knowledge  and  experience  of  the 
natoxe  of  lach  a  person  or  aodb  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  eyerybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physieks,  a  vie* 
from  iriience  great  Lnoonveniencea  deiiTe  their  originaL" 
— JfoaloifiM's  Xaaayt, 

•  $• 

SPBOTBOSOOPIC  MEASXJBBS  OF 
STELLA.B  MOTIONS  ~  THB  VBBT 
LA.TBST  MA.BB'S-NBST  FBOIC  SOUTH 
KBNSINaTON  — COKPABISON'  OF 
PLACES  OF  THE  MOON  —  LXJNAB 
BATS  —  COMETS  —  LENSES  AND 
MIBBOBS— MEASUBINa  THB  FOCAL 
LENGTH  OF  A  TELESCOPE -PAOKINa 
TELESCOPES  FOB  TBAVELLINa  — 
LIEUT.  WINTEBHALTEB  ON  EUBO- 
PEAN  OBSEBVATOBIES  —  SOABING 
BIBDS  —  GBBEK  ACCENTS  —  DIA- 
GONAL PBISM— A  PBIME  MEBIDIAN. 

[oli^OT.] — Bekork  reading;  the  immediately  suc- 
ceeding ])iira<3;ruph,  I  would  beg  everyone  uliout  to 
peruse  this  letter  to  turn  back  to  p.  11(3,  aud  make 
uimself  tLon)ughly  acquainted  with  Prof.  Young's 
Tery  ablo  aud  iuteresting  article  ou  *'  SpectroscopLC 
Measures  of  Stellar  Motious,"  which  you  there  re- 
produce. 

When,  some  couple  of  years  ago,  I  commented 
unfavourably  u[x>n  what  passes  for  "astronomy** 
(Ileaveu  save  tlio  mark  !)  at  Suuth  Kensington,  I 
was  accused  in  these  columns  by  a  gentleman  named 
Armau  (letter  2«J7i)2,  Vol.  XLIX.  p.  110)  of  having 
•*no   love    for    Prof.    Xurmau   Lockyer,"    being 
actuated  by  **  spleen,'*  and  so  on  and  so  forth.    A 
very  recent  painful  experience  ac:^uired  b^  the  Boyal 
Astronomical  Society  may,  perhaps,  suflice  to  show 
what  utterly  irredeemable  trash  may  be,  aud  has 
been,  **  communicated  '*  by  the  somewhat  amply  ro- 
munerateil  head  of  the  "  .Ajitronomical  *'  Department 
at  Brompton  to  a  learned  society,  and  may  suflice 
to  convince  everyone  capable  of*  viewing  both  sides 
of  the  question  in  a  judicial  spirit  that  my  assaults 
upon  the  *'  astronomy  '*  of  that  region  are  by  no 
means  without  warrant.    Ou  November  14,  then, 
at  the  meeting  of  the  lioyal  Astronomical  Society 
(vide  p.  288),  a  paper  entitled   **  A  Preliminary 
5rote  ou  the  Duplicity  of  a  Lynr,*'  by  A.  Fowler, 
was  **  communicated  by  Prof.  J.  Xorman  Lockyor, 
F.K.S.,"  but  was  read  by  Mr.  Fowler  himself.    lu 
it  (as  may  be  soeu  in  your  own  report,  luc,  cit.) 
there    was    an    account    of    the    dupUcatiou    of 
the   K    line   in    tlie   spectrum   of    a    LyriD,    in 
certain  photographs   of   a    scries,    tliat  line  re- 
maining sensibly  single  in  the  rest.    A  table  of  the 
sejMiration  of  the  K  line  in  tenth-  metres  on  succes- 
sive occasions  was  given,  together  with  the  (alleged) 
**  Kflative  Velocity  in  the  Line  of  Sight  *'  deduced 
from  them ;  in  connection  with  which  I  may  say, 
incidentally,  that  aritlimeticians  are  eagerly  await- 
ing an  ex]>lanation  of  the  method  adopted  m  calcu- 
lating these  rcbults,  evcu  attsuming  the  accuracy  of 
the  data  on  whicli  they  were  founded.     Moreover, 
to  give  a  more  distinctly  mathematical  flavour  to 
the  paper,  a  wonderful  diagram  was  appended,  in 
which  tlie  variations  are  supjiosed  to  be  "  repre- 
8cute<l  by  the  curve  of  sines  '*  (with  which,  as  wor 
orally  remarke<1  at  the  meeting  on  the  9th  inst.,  they 
had  as  much — or  as  little— t^  do,  as  with  the  law  of 
hky-signa  which  is  being  enforced  by  the  London 
County   Council),    the    final    conclusions   reached 
b4-ing  that  u  Lyni'  was  a  doublo  star,  the  c^jmpo- 
nt^nts  of  which    dc.-cribed    a  circular  orbit  whose 
plane  ])ASf<cd  nearly  througli  the  Sun,  with  a  period 
of  revolution  of  'iV'OS  hours.    This  paper,  I  should 
o^se^^'e.  was  read  at  the  end  of  the  meeting,  and  no 
discussion  took  place  upon  it.     Fortunately  for  the 
cause  of  poientiiic  trutli,  but  unfortunately  for  thu 
'T(.«lit  of  the  lioyal  Astronomical  Society,  it  w.ii 
]>nntedin  the  November  numlier  of  the  MiuUh!>f 
X-itufy^  where  it  at  once  attracted  the  attention  oif 
H  very  much  grenlcr  man  than  Mr.  Fowler  or  Mr. 
Lockyer  cithpr— I  mean  our  dietinguishe<1  foreign 
Associate,  Prof .  Vogel,  of  Potsdam,  who  had  him- 
Helf  lieen  phofogra])hing  the  spectrum  of  a  Lym- 
assiduously.    His  absolutely  crushing  expoi^ure  oi 
T'l  ■  latest  South  Kensington  mare*s-nest  given  on 
Friday  week  must  )»e    read    in    its  entirety  to  bt* 
appreciated.     I  do  hope  that  our  Eilitor  will  Hud 
room   for   it   in    these   columns   when   the  next 


number  of  the  Monthly  Xuticr*  is  issued.  As 
for  poor  Mr.  Fowler,  he  is  profoundly  to  be  pitied. 
How  he  got  his  double  K  line  goodness  only  knows. 
Perhaps  someone  shook  his  camera.  I  think, 
thongh,  that  he  has  received  a  salutary  lesson.  It 
is  rumoured  that  he— or  someone  in  the  *'  Depart- 
ment"— ^has  photographed  triple  lines  in  another 
bright  star.  If,  so,  thev  will  doubtless  be  sup- 
prMsed.  The  moral  of  all  this  is  not  far  to  seek. 
It  should  teach  every  astronomer  who  grasps  the 
significance  of  the  facts,  the  salutary  lesson,  never 
to  accept  am/  "  discovery  "  supposed  to  have  been 
made  at  South  Ken8ingtx>n  until  it  has  been  corro- 
borated by  entirely  independent  testiinony  of 
Bufilcient  weight  and  importance.  I  think,  too, 
that  our  own  Council  of  the  II  A.S.  may  learn  from 
this  ttie  absolute  necessity  in  the  future  of  referring 
every  single  paper  from  Brompton  to  an  expert  or 
experts  before  allowing  it  to  appear  in  our  publica- 
tions. It  may  save  us  from  becoming  a  laughing- 
stock in  America  and  on  the  European  Continent. 
By  the  bye,  the  fruit- salt  and  skm-soap  style  of 
pufHng  a[dverti8ement  of  "  the  Meteoric  Hvpo- 
thesis  "  and  its  author,  which  appears  in  the  Times 
of  January  10th,  reads  oddly  m  connection  with 
such  an  expose  as  that  of  which  I  have  been  speak- 
ing, following  as  it  has  done  so  swiftly  on  those  of 
Dr.  and  Mrs.  Uuggins,  Profs.  Liveing  and  Dewar, 
Mr.  Keeler,  &;c. 

It  may  be  worth  while  to  mention,  in  connection 
with  the  second  paragraph  of  your  Scieutitic  News, 
on  p.  418,  that  it  was  the  cost  of  computation  of  the 
tables  to  which  you  there  refer  that  were  defrayed 
from  the  Government  grant.  The  very  consi<lerable 
expense  of  printing  them  was  borne  by  the  lloyal 
Astronomical  Society  itself. 

Premising  that  the  absence  of  any  sensible  atmo- 
sphere on  the  moon  would  of  necessity  render  the 
fall  of  meteoric  dust  at  once  morn  easy  and  more 
abundant  than  it  could  be  upon  the  surface  of  the 
earth,  I  will  just  say  (in  connection  with  letter 
31911,  p.  420)  that  Mr.  Pears  ''homely  illustra- 
tion*' supplies  me  with  exactly  wliat  I  want.  Accept- 
ing it  for  my  present  purpose.  I  will  venture  to 
pomt  out  that  aUhough  one  of  his  scraped  off  lines 
would  (unless  the  room  were  tv  ry  dusty)  show  as  a 
streak  Lighter  than  the  rest  of  the  globe  at  the  end 
of  the  week,  it  might  reasonably  be  expected  to 
appear  homogeneous  with  the  rest  of  the  surface 
after  the  hipse  of,  say,  211  years  I  Did  Mr.  Peal 
ever  hoar  of  a  Polish  nobleman  named  Hoveliu^ 
who  produced  a  work  entitled  *' Suleuographia" 
about  the  year  1017?  Or,  coming  down  to  more 
recent  times,  can  he  be  unfamiliar  with  t)io  seleno- 
graphical  researches  !of  the  Klder  Her-ichel,  of  the 
cUssical  work  of  Schroter,  and  of  the  sulMetiuent 
one  of  Beer  and  Miidler  'r  Will  ho,  can  he,  show 
that  the  very  slightest  change  has  taken  place  in  the 
Tydionic  ray -system  since  Galileo  tlrst  onserved  it  y 
\Vhy,  if  the  colouring  ou  the  mo()n*B  surface  has  its 
origin  in  meteoritic  dust,  either  sucli  rays  as  Mr.  Peal 
postulates  mnit  have  been  covered  up  many,  many 
years  since,  or  fresh  electrical  discharges  must  con- 
tinue to  take  place  along  tlieir  lines  from  time  to 
time.     Ctrinn  hurinn  uuivui  turipr  ! 

1  cannot  give  a  cat^orical  reply  to  query  733So 
(p.  423),  for  the  simple,  but  suiheicnt,  reiison  that  I 
have  no  means  of  access  to  Guillemiu's  **  World  of 
Comets*'  at  the  place  whence  I  write.  But  lean 
say,  at  once  and  definitely,  that  Henry's  comet  of 
18/3  did  not  divide,  and  that  hence,  in  this  case, 
Proctor  is  certainly  right  and  Guillemiu  wrong. 

And  I  am  practically  in  the  same  condition  with 
reference  to  query  73390  on  the  same  ptigo,  as  I 
have  oidy  Heath's  smaller  **  Optics"  hero,  and 
page  09  of  that  does  nut  contain  the  reference  fur- 
nished by  '*  L.*'  As  for  auHweriiig  the  last  part  of 
liis  very  modest  question,  I  can  only  say  coimdontly 
that  there  is  no  one  human  being  living  who  could 
do  so.  There  is  a  list  of  all  the  largest  refractors 
in  the  world,  '«vith  their  apertures  (but  not  their 
foci),  by  Mr,  Herbert  Sadler,  on  p.  180  of  your 
XXXIXth  volume.  I  know  of  no  corresponding 
one  of  big  reflectors.  Finally,  if  **  L.'*  requires  the 
practical  details  for  which  he  concludes  by  asking, 
he  can  only  obtain  those  from  the  actual  makers  of 
the  objectives  themselves.  He  can  ascertain  the 
names  of  the  greater  number  of  them  from  Mr. 
Sadler's  letter  {ioc,  cit.  uttp.)^  aud  write  to  thom 
seriatim  himself. 

The  focal  point  of  a  telescope  (concerning  which 
"Telescope"  puts  query  7'*»l«)l,  on  p.  428)  is  that 
at  which  the  rays  from  the  obj  .>ct-gla.ss  cross  aud 
form  an  image  of  the  sun,  moon,  or  an^  other 
celestial  object,  aud  the  focal  length  of  the  instru- 
ment is  the  distance  between  this  point,  and  one, 
one- fifth  of  the  thickness  of  tlic  combined  lenses  of 
the  objective  from  their  exterior  surface.  Hence, 
to  obtain  very  approximately  indeed  the  focus  of 
any  given  telescope,  wo  may  pniceod  as  follows : — 
Taking  out  the  eyepiece,  we  place  over  the  open 
end  of  the  instrument  a  piece  of  very  finely -ground 
glass  (such  as  used  for  cameras)  with  the  ground 
side  inwards,  or  next  to  the  object-glass. 
Then,  tuniing  the  telescope  towards  the  sun 
or  moon,  we  move  the  eye -tube  in  or  out 
until  the  image  of  the  object  viewed  is  de- 
fined sharply  on  the  ground  glass.  Evidently, 
then,  the  open  end  of  IJ^e  eye- tube  will  be  at  the 


focal  point  of  the  obiect-gUM,  and  we  on 
the  distance  of  this  from  the  back  of  the  obiaetm 
by  a  straight  rod  pushed  up  the  tube,  and  add  {Oi 
of  the  thicknen  of  the  oomuned  leiuea.  Bqkahodi 
"  Teleecope  "  possesa  a  very  finely- paduatedwh 
and  a  book  of  UUei  of  logarithma*  be  m^  Ibc  fti 
focal  length  of  his  instroment  more  accuratily  tto- 
in  thiswise:  Let  him,  ae  before,  get  Mi^Mohlih 
sharp  image  of  the  sun  on  the  ground  pa^jM 
measure  its  diameter  with  all^  poanble  aocusKyfa 
tenths  and  hundredths  of  an  inch.  Kow  ha  Mi 
turn  to  the  XautiaU  Almanac  and  find  tha  Mpte 
semi-diameter  of  the  son  for  the  day  on 'wlua  ftt 
measurement  is  made ;  and  then  do  this  nu:  li 
sin.  of  sun's  angular  semidiameter :  radiat— LCi^  I : : 
the  measure  of  such  semidiameter  in  decimaliflf  a 
inch  :  focal  length  of  telescope.  We  will  workoit 
a  concrete  example.  Suppose  that  on  the  24th  ai, 
we  find  that  the  diameter  of  the  «un*i  image  oatht 
ground  glass  is  just  0-4in.  Tamin«  to  p.  3  of  fb 
Xautieal  Almtinae,  we  see  that  Jthe  son's  Mi- 
diameter  on  that  day  will  be  16'  1 7\  Hence  ws  M 
that  16'  17",  or  dlT,  measures  0-2in.  on  our  mni 

Slass  screen ;  so  that  we  have  nothing  to  do  Dstt» 
ivide  0*2in.  by  the  sine  of  IG'  17'  to  getthsfocil 
length  we  are  seeking.    Thus — 

0-2  log.  1-3010300 

lG'17'8in.   7-C754679 


42-2243.   log.    1-0255622 

So  that  the  focal  length  of  our  teleacope  woildb 
42-2'243Ln.  Now  in  the  case  of  a  Bamsden  or  poa- 
tive  eye- piece,  the  field-lens  is  placed  just  mMt 
of  thu  focal  point ;  but  in  that  of  the  ordioi^ 
Huvghenian,  or  negative,  eye-piece,  the  fisU-Mi 
is  placed  within  the  focus,  intercepts  the  rays  Won 
they  form  an  image,  and  itself  forms  one  i&fti 
focus  of  the  eye-lens,  or  the  place  whsa  ftt 
diaphragm  is  inserted  in  an  eyepiece  of  thii 
description. 

Though  not  in  accurate  sequence,  j)erhy  ttt 
compositor  will  iuBCort  this  paragraph  minieniiti^f 
after  the  one  above,  with  which  it  has  mora  dc 
less  connection.  I  would  say,  then,  in  nplji» 
'*  Wega"  (letter  31973,  p.  442)  that  even  the  ictflf 
the  observer  enters  as  an  element  into  the  ditti^ 
mination  of  the  accurate  focus  of  a  telescope  for  ft 
given  object.  The  youug  eye  poasesses  a  ponef 
accommodation  wh'ich  diminishes  with  advaaiui 
life ;  BO  that,  to  take  a  familiar  instance,  wHk  ft 
man  of  five- and- twenty  will  see  a  high  stsjraadMi 
near  the  horizon  with  practically  equal  shaipnM 
wiUiout  change  of  focus,  another,  past  middle  ]ii% 
will  have  to  move  the  focussing  tube  to  dp  sl 
Another  consideration,  too,  cornea  in.  If  we  M 
lookine  at  a  faint  star,  the  pupil  of  the  eye  ii  a- 
pauded  to  the  utmost.  If  we  are  ▼iewing  the  noajj, 
the  glitfe  of  light  contracts  the  pupil,  andtoaHilv 
but  appreciable  extent,  changes  the  focus  of  them 
This  18,  so  far  as  I  am  aware,  not  a  subject  wtia 
has  been  discussed  in  any  of  the  textbooks.  3Ii^ 
say  half  -  a  -  dozen  words  in  connection  vm 
"  \Vega*s  "  concluding  sentence  Y  I  am,  as  s  nl^ 
"  miles  away  from  my  library  '*  once  a  year,  ^4| 
I  take  a  mouth's  holiday.  Surely  my  qoarist  M 
not  regard  me  as  a  salaried  officor  of  this  paper,  kp 
in  a  back  office  by  you,  Sir,  expressly  to 
questions ! 

I  do  not  thiuk  that  Captain  Battersby  (  , 
73102,  p.  428)  need  fear  that  the  deflnitioBolH 
telescope  will  suffer  if  it  is  properly  dividsd.  it 
all  events,  I  remember  a  Doliona  of  abont  the  aa 
of  his  which  was  centrally  divided  (one  hettplf 
the  way,  screwing  into  the  other,  withoetij 
oxtemal  collar),  for  convenience  of  package^  m 
which  left  nothing  to  be  desired  m  TB^td^ 
defining  power.  But  the  division  will  have  teM 
made  in  a  lathe  of  which  the  mandrel  roas  vtf 
true.  As  for  packing  a  telescope  for  transit,  IkM 
known  a  pretty  big  instrument  travel  safely  m» 
hold  of  a  "  trooper,**  slmplv  packed  in  a  stowtjig 
case.  But,  of  course,  the  object-glass  wasosiMf 
done  up  in  cotton  wool,  etc.,  and  carried  hw 
owner's  cabin.  I  do  not  tliink,  judging  M 
personal  experience,  that  my  brother  FJLAjj 
need  be  the  least  nervous  as  to  his  tube,  if  hevB 
only  have  its  box  strengthened  a  bit. 

Among  the  leading  observatories  in  the  wonl 
that  of  Ilarvard  Cofioge,  at  Cambridge,  ia  tti 
United  States,  occupies,  as  is  well  known,  a  foraao' 


the  Harvard  CoUege  Observatory  duriag  0* 
period  1840-90,*'  originally  written  by  Mr.  Dtm 
\V.  Baker  as  a  series  of  luticles  in  a  newipu^ 
the  Jhuiton  Ecening  Traveller^  and  now  colleMv 
a  book  form.  Mr.  Baker-s  instructive  UttlshoA 
though  nominally  confined  to  a  record  of  the  btf 
lifty  years  of  progress  at  Ilarvard  (its  organisstiB 
having  had  its  inception  at  the  beginning  Si  tbeyitf 
1810)  shows  us  how  the  interest  in  astrooMf 
manifested  in  the  (then)  province  of  MassachMtt^ 
prompted  the  fitting  out,  at  the  public  cost,  of  a  doV 
owned  by  it,  to  convoy  Prof.  John  Winthrop  esl 
others  to  Newfoundland  in  1701,  to  observei  At 
Transit  of  Venus;  whUe,  mafyrv  the  fiaeadH 
straits  entailed  by  the   war,    a*  "  galley  **  (■■' 
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>f  war-»hip),  waa  deepatched  to  c^Qnobeoot 
rSO,  to  take  Prol.  Samuel  Vriluaina  and 
I  to  observe  a  total  eclipae  oi  the  Sun. 
lie  history  of  the  obserratory  proper  really 
I  with  William  Craoch  Bond  m  1840^  the  per- 
f  tiie  aooount  of  whose  connection  with  it  may 
16  commended  to  all  those  who  can  appredalie 
•hearted  devotion  to  science  and  an  exalted 
of  duty.  Let  any  Enelishman  read  of  the 
loes,  both  personal  and  pecuniary,  that  this 
American  made  in  the  cause  of  sdenoe,  and 
lit  his  behaviour  with  that  of  the  wretched 
f  cadgers  in  this  country  who  have  damoured, 
re  damouringj  for  '*  the  Endowment  of  Be- 
I  '*  (which.  li«mg  interpreted,  signifies  payinff 
exorbitantly  for  advertising  themselves),  and 
I  be  strange  if  he  does  not  bluah  at  the  con- 
To  Prof.  W.  C.  Bond  succeeded  his  son  Mr. 
Bond,  who  was  succeeded  in  turn  by  Mr. 
Ii  Winlock,  on  whose  death  the  present 
nt  director,  Prof.  E.  G.  Pickering  was 
ited.  It  would  be  filling  space  for  filling's 
rere  t  to  attempt  here  to  give  any  detaifed 
at  of  the  work  which  has  rendered  Harvard 
vator^  famous  wherever  astronomy  is 
ated  m  the  civilised  world.  The  Harvard 
metry  and  the  part  wliich  the  observatory  has 
in  celestial  photography  and  spectroscopy  will 
»  occur  to  every  reader  of  these  lines.  Any 
>r  details  must  be  sought  in  the  pages  of  the 
book  of  which  I  am  speaking.  Perhaps, 
h,  in  these  days  when  the  photography  of  the 
ns  is  making  such  rapid  strides,  it  may  not  be 
ut  interest  to  note  that,  iu  1S50,  daguerreo- 
of  Vega  were  obtained  by  Prof.  W.  C.  Bond 
Ir.  Whipple. 

ft  matter  of  equal  scientific,  if  of  less  popular, 
St.  I  may  mention  that  Vol.  XXIV.  of  the 
lals  Y  of  the  Harvard  College  Observatory  has 
een  issued,  containing  the  results  of  observa- 
with  the  meridian  photometer  during  the 
1882-88.  The  nature  and  value  of  the 
sal  work  of  which  this  forms  a  portion  are  so 
Aown  as  to  absolve  me  from  the  necessity  of 
g  anything  to  this  mere  mention  of  its  appear- 

gret  my  inability  to  give  an  absolutely  definite 
jr  to  "  5^.  A.  F.**^  (letter  31979,  p.  443),  as  the 
lean  Grovemment  do  me  the  honour  to  present 
ith  their  Official  Astronomical  Publications ; 

should  think  that  the  volume  to  which  he 

would  hardly  be  procurable  under  a  guinea 
enty-five  shillings.    Messrs.  W.  Wadey  and 

28,  Essex-streetj  Strand,  London,  W.C., 
.  doubtless  obtain  it  for  him,  and  would  also 
e  to  inform  him  at  what  price  it  is  published, 
en  Mr.  Vinicombe  recommends  '*01d  Jack 
s's  Boy  "  (in  reply  73252,  p.  447)  as  a  bird- 
,  does  he  not  rather  ignore  the  39  and 
St.  c.  79,  and  43  and  44  Vict,  c  23,  s.  4  ? 
f  Master  Hodge  must  now  be  learning  decimal 
»ns,  freehand  drawing,  and  geography,  at  the 
hen  he  was  formerly  skllowea  to  earn  a  little 
^htening  birds ;  by  the  time  he  is  emandpatod, 
a  now  at  much  higher  game. 
"Aktis"  (query  73438,  p.  450)  gets  on,  he 
id  that  the  Greek  accents  have  very  little  to  do 
le  pronunciation  of  the  words.  The  (so-called) 
itus  asper  "  is  the  principal  one  he  need  trouble 
If  about  in  the  beffinniug.  It  is  equivalent 
r  aspirated  H.  Thus,  *A6tjc  is  pronounced 
I. 

eply  to  "Junior"  (query  73474,  p.  451),  the 
lifltance  between  the  object-glass  and  the  eye- 
nust  remain  invariable,  whether  a  diag^onal 
be  interposed  or  not,  so  that  it  resolves  its^ 
.  question  of  measurement  with  a  two-foot 
rhether  the  focussing- tube  of  his  telescope 

require  cutting  or  not.  Of  course,  a  prism 
he  eyepiece  simplifies  everything  rearj  much 
I,  though  at  the  cost  of  a  somewhat  contracted 

e  fs  yet  another  illustration  of  the  igpnorance 
Qoe  displayed  by  Gk>yemm6nt  officials,  and  of 
inner  iu  which  we  are  tied  and  bound  by  the 
>f  red  tape.  I  cut  it  out  of  the  paper  on 
Iav  morning,  the  17th. 

t  uie  weekly  meeting  of  the  Balloon  Society, 
ist  nii^t  at  St.  James's  HaU.  Piccadilly,  Mr. 
.  Lef evre,  President,  in  the  cnair,  a  letter  was 
rom  Sir  James  Fer^usson,  Under  Secretary 
'oreien  Affairs,  wnting  on  behalf  of  the 
lis  of  Salisbury,  with  regsjd  to  a  resolution 
sabject  of  the  prime  meridian,  paraed  at  a 
meeting  of  the  Society.  Sir  James  said  he 
structea  by  Lord  Salisbury  to  acknowledge 
iteitt  of  the  Society  against  the  adoption  of 
lem  instead  of  Greenwich  as  the  prime 
m  of  the  world.  The  resolution  had  been 
ded  to  the  Science  and  Art  Department, 
was  the  adviser  of  the  Gk>vemmeutinti[ie8e 
s.  The  President  added  that  he  was  bi- 
.  that  the  Goverment  did  not  intend  to  be 
nted  at  the  Conference  on  this  subject  to  be 
;  Borne  during  the  present  year.  A  more 
>iiB  idea  than  the  alteration  of  the  prime 
A  from  Greenwich  to  Jerusalem  could  not 


Islng    tiutt  I  wholly  fail  to  see   what  a 


"Balloon  Society*'  (whatever  that  may  be)  can 
have  to  do  with  the  question  of  prime  meridian, 
I  would  invite  particular  attention  to  the  mere 
idiocy  of  referring  such  a  question  to  "the  Science 
and  Art  Department."  God  help  Her  Majesty's 
Government  if  they  have  no  better  "  adviser  '*  than 
that!  This  is  pre-eminently  a  matter  on  which 
the  Boyal  Astronomical  Society  and  the  Astronomer 
Boyal  soould  have  been  consulted.  Any  informa- 
tion the  Foreign  Office  is  likely  to  obtain  from 
South  Kensington  upon  this  subject,  will  be  about 
as  valuable  as  tiiat  which  tiiey  could  procure  from 
the  Manchester  Unity  of  Odd  Fellow8-~there  or 
there  about. 
A  Vellow  of  the  Boyal  Aetronomloal  Soeiety. 

PBOCTOB*S    "OLD    AND    NBW 
ASTBONOKT.*' 

[31998.]— Ox  arriving  in  England  only  a  few 
days*  since,  I  took  up  a  copy  of  the  Enqusk 
MBOHAzno— as  an  old  favourite  of  my  husband's— 
and  in  the  report  on  the  "  Progress  of  Astronomy 
in  1890  "  I  was  sorry  to  find  the  followinff :  "  The 
*  Old  and  New  Astronomy '  of  the  lato  Bichazd  A. 
Proctor,  which  was  to  have  been  completed  by  a 
gentleman  currently  reported  to  be  of  Mrs.  Proctor's 
own  selection,  seems  to  have  come  to  an  untimely 
end  fdtogether."  I  am  glad  to  be  able  to  say  that 
this  is  not  the  case.  Eleven  parts  have  now  been 
published,  and  the  last  part  (XII.)  will,  I  hope, 
appear  in  the  course  of  a  month  or  six  weeks.  I 
was  aware  when  I,  with  others,  pressed  Mr.  Ban- 
yard  to  undertake  the  completion  of  this  work,  that 
he  had  other  and  pressing  duties  which  would  delay 
its  completion;  and,  though  the  delay  has  been 
longer  than  Messrs.  Longmans  and  I  .expected,  I 
trust  that  the  EDglish  public  has  not  forgotten  my 
husband's  work,  and  will  welcome  this  book,  whicn 
he  had  long  prepured  for,  and  had  intended  to  make 
his  most  important  work. 

Your  readers  may  be  glad  to  hear  that  some  of 
Mr.  Proctor's  friends  in  that  most  astronomical 
State  of  the  Union,  California,  are  proposing  to 
found  a  "Proctor  Memorial  Observatory"  near 
San  Diego.  It  will  be  made  a  teaching  institution, 
open  to  the  public  every  night  from  eight  till  ten. 
llie  ground  has  already  been  given,  and  an  I8in. 
achromatic  ordered  from  Messrs.  Alvan  Clark  and 
Sons.  I  hope  that  before  another  year  has  passed 
sufficient  money  will  have  been  collected  to  enable 
us  to  put  up  the  necessary  dome  and  buildings.  I 
have  come  over  to  England  to  lecture,  and,  if 
possible,  to  interest  the  English  public  in  the 
**  Proctor  Memorial  Observatory." 

S.  D.  Proctor. 
(Widow  of  the  late  Bichard  A.  Proctor.) 

5,  Montagu- street,  Bussell-square. 

THE  MOON'S  ATMOSPHBBB  AND 

WATBB. 

[31999.]— EiTHEB  I  must  have  expressed  myself 
badly,  or  Mr.  Kanyard  (31968)  must  have  read  my 
first  letter  hastily  and  carelessly,  to  justify  his 
arrival  at  the  conclusion  that  I  am  one  of  those 
who  "  have  spoken  of  the  height  of  the  moon's 
atmosphere  as  if  it  was  quite  indeterminate,  and 
depended  upon  the  amount  of  atmosphere  or  gas 
surrounding  the  moon."  What  I  said  was  pre- 
cisely the  reverse  of  this.  My  words  were: — 
"  Gravity  is  the  power  which  restrains  the  indefinite 
expansion  of  an  atmosphere  into  space.  This  being 
lees  at  the  surface  of  the  moon  than  that  at  that  of 
the  earth,  the  moon's  atmosphere  (if  it  has  one,  and 
whatever  may  be  its  density^  shomd  extend  further 
into  space  than  does  that  of  the  earth."  I  really 
do  not  see  how  I  could  have  more  clearly  expressed 
my  opinion  that  the  extent  of  the  moon's  atmo- 
sphere does  not  depend  on  its  amount,  unless  I  had 
indulged  in  prolixity.  Oorthis  point  Mr.  Banyard's 
views  and  my  own  are  identical,  and  of  course  I  am 
gratified  to  find  my  anticipations  confirmed.  His 
calculation  is  precisely  what  I  had  made  at  the  out- 
set for  my  own  giiidance,  although  I  have  seen 
occasion  to  modify  it,  so  as  to  extend  rather  than  to 
restrict  ite  significance. 

In  one  respect  Mr.  Banyard  and  I  do  not  agree. 
He  assumes  that,  neglecting  differences  of  tempera- 
ture, all  the  strata  of  an  atmosphere  are  of  the 
same  thickness.  He  overlooks  the  fact— a  most 
important  one  in  respect  to  an  atmosphere  on  the 
moon— that  the  super •im{>osed  strata  undergo  an 
ever- decreasing  gravitetional  value.  He  argues  as 
if  pressure  and  density  were  convertible  terms. 
They  are  so  at  the  surface  of  a  globe ;  but  they  are 
not  convertible  in  a  comparison  of  the  lowermost 
stratum  of  an  atmosphere  with  ite  upper  strate,  nor 
are  they  convertible  when  comparing  one  atmo- 
sphere with  another.  In  regard  to  the  strate  of  an 
atmosphere,  Mr.  Banyard's  proviso,  "  neglectLog 
differences  of  temperature,"  should  be  amended  by 
adding,  "  and  neglecting  also  differences  of 
gravity."  This  latter  difference  should  not,  how- 
ever, be  neglected,  because  it  is  a  rapidly-increasiDg 
difference,  whereas  the  difference  of  temperature 
proceeds  in  a  diminishing  ratio,  being  greater  in  the 
lower  stratum  than  in  the  higher  strata. 

Keeping  these  oonsideratioiia  in  view,  I  am  pre- 


pared to  maintein  that  (1)  the  quantity — that  is,  the 
number  of  molecokt— of  the  ear&'s  atmosphere 
below  tile  datum  line  of  Zk  miles  is  less  than  the 
quantity  above  that  line ;  that  (2)  the  correspond- 
ing datum  line  in  a  lunar  atmoq^hereis  higher  than 
21  miles ;  and  that  (8)  the  height  of  a  lunar  atmo- 
sphere must  be  enormously  greater  than  six  times 
the  height  of  the  earth's  atmosphere.  Taking  the 
gravity  at  the  surface  of  the  moon  at  one- sixth  of 
that  on  the  earth,  it  appears  to  me  that  the  gravity 
of  the  molecules  of  a  lunar  atmosphere  at  a  height 
of  about  1,000  miles  above  the  lunar  surface  can 
only  be  one  twenty-fourth  of  their  gravity  at  the 
earth's  surface,  and  that,  therefore,  it  cannot  be 
right  to  assume  that  the  gravity  of  a  lunar  atmo- 
sphere averages  so  much  as  one-sixth  of  gravity  at 
the  earth's  surface.  I  say  nothing  here  of  another 
element  in  my  favour— namely,  the  growing 
increase,  with  elevation,  of  the  gravity  of  a  lunar 
atmoqthere  towards  the  earth  and  sun. 

The  oondudiag  sentence  of  Mr.  Banyard's  last 
communication  requires  to  be  supplemented.  It  is 
perfectly  true  that  the  presence  of  water  in  any 
form  on  the  moon  implies  the  existence  of  an  atmo- 
sphere with  a  pressure  at  least  equivalent  to  the 
pressure  of  aqueous  vapour  at  a  corresponding 
temperature ;  but  he  might  take  another  step  and 
tell  us  what  the  density  of  a  lunar  atmosphere  at 
that  pressure  should  be. 

I  am  glad  to  find  that  the  differences  between 
Mr.  Monck  and  myself  are  reduced  to  mere  matters 
of  opinion,  and  do  not  call  for  further  argument. 

January  19.  Ja.  Ha. 

THB  KOON'S  ATMOSPHBBB. 

[32000.]— If  matter  above  the  absolute  zero  of 
temperature  evaporates  even  to  exert  a  pressure, 
then  there  must  be  an  atmosphere  around  the  moon, 
though  possibly  of  a  vastly  different  character  to 
our  own.  S.  H.  B. 


QLACIATION  OF  THB  KOON. 

[32001.J— In  reply  to  "  W.  J.  S."  (letter  31969)» 
who,  on  page  441,  refers  me  to  Prof.  Tyndall's  ^ 
statonent  as  to  the  amount  of  thic  iness  of  ice  that  ^ 
the  solar  heat  is  able  to  melt  at  the  earth*s  surface 
in  a  year,  I  wish  to  draw  attention  to  the  fact  that 
Prof.  Tyndall  assumed  the  ice  in  question  to  be 
already  at  the  freezing  point  (32"*  Fahr.),  and  the 
solar  heat  is  thus  expended  entirely  on  melting  the 
ice,  whereas  on  the  moon  it  has  first  to  raise  it  to 
the  freezing  point,  if  Mr.  Peal's  theory  is  correct, 
which  makes  all  the  difference. 

Does  "  W.  J.S."  believe  that  thisstetement  of 
Prof.  Tyndall  necessarily  implies  that  100ft.  of  ice 
is  melted  on  the  earth  in  a  year  over  all  those  parte 
where  ite  surface  is  perpetually  glaciated  ? 

I  ^ould  also  like  to  point  out  that,  although 
"  W.  J.  S."  stetes  that  "  Without  an  atmosphere  &e 
solar  rays  must  be  more  powerful  on  the  moon 
than  on  the  earthy  and  therefore  melt  more  ice 
there  .  .  .  .,"  yet  it  is  a  curious  fact  that  on  the 
earth  perpetual  glaciation  existe  chiefiy  in  those 
high  altitudes  and  latitudes  where  the  terrestrial 
atmosphere  is  more  rarefied,  or  clearer,  or  both  of 
these  combined,  than  elsewhere,  which  fact  seems 
tome  at  variance  with  "W.J. S.'s"  conclusions, 
and  to  support  the  theory  of  Mr.  Peal. 

Shanklm,  I.W.,  Jan.  18.  H.  G.  Dixon. 


IS  THB  SUN  A  SOLID  BODT  P 

[32002.1— The  following  ideas  have  occurred  to 
me  in  reading  the  late  numbers  of  your  paper,  to 
which  I  have  recently  become  a  subscriber,  is  it 
not  possible  that  the  sun  is  a  mass  of  energy 
(excuse  the  phrase,  for  the  want  of  a  better  one) 
which  we  know  in  the  various  forms  of  electricity, 
heat,  and  motion  ?  That  these  forms  bear  a  similar 
relation  to  the  parent  (the  sun)  as  colours  do  to 
solar  light  ?  That  this  energy,  after  fulfilling  ite 
mission  in  the  Solar  system,  is  not  destroyed,  but 
percolat^  into  space,  to  ultimately  find  ite  way 
back  to  ite  origmal  source?  That  the  mass  of 
energy  (the  suu)  has  the  power  of  gravity,  and 
reduces  matter  which  finds  ite  way  there  into  an 
incandeeoent  envelope  ?  If  the  sun  is  an  immensd 
fire,  where  does  the  supporter  of  combustion  come 
from?  S.  H.  B. 

TBLBSOOPB  FOOXJS. 

[32003.]— Takkt  literally,  "  Wega"  (LetAer 
31973)  may  well  bd  astonished  at  the  statements  he 
quotes  from  Webb  and  the  Fuotographic  Journal, 
They  seem  unwarranteble  conclusions  drawn  from 
abttrMct  theory  f  rather  than  from  actual  observationf 
and  in  that  sense  they  are  true  enough.  To  satisfy 
the  law  of  conjugate  foci,  the  rays  coming  from  an 
object  in  the  sun  must  come  sooner  to  a  focus  than 
those  from  the  same  object  placed  on  the  moon. 
Mow  much  sooner,  or  how  much  shorter  a  focus  they 
will  produce,  perhaps  some  mathematical  corre- 
sponoent  will  tell  us,  and  we  shall  then  see  whether 
the  difference  between  these  two  foci  is  large 
enough  to  be  appreciated  by  our  instramente. 
Lucky  would  be  the  observer  who  powewod  aa  tj% 
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or  k  telMeopa  o^irtJe  ot  daaling  with  muik  minnto 


I  do  not  think  that  optical  ut  can  u  jet  ao 

itfiinMg  fix  the   fod  of  a  i^atem  of  louea,  nor 

Utat  tiie  Bgbt  of  man  i>  ■ufficiisnt]7  kmn  to  jadg« 

of  Uurir  iijnitity,  and  azaet  apoli,  to  aatiafy  theoiy. 

A.  Caplktmt. 

THx  -axVoj^Tosa  mrr— ovai.  ohtjok 

RIKGh-SKABPXHIHa  CBILLS,  fto. 

[320IM.]— With  ragaid  to  thB  mohing  nut. 


handls   ^   >  60tani>,lalnDg,  ny,  haUamJnnta. 
In  th«t>.Ii.  and  T.Co.'i  laths  yon  Teqnlra^—  96 


th«  qiuation  of  nmning  into  the  cnt  again,  and,  I 
thbdf  if  the  nut  ift  to  ha  bronght  back  to  an  index 
ma^  whibd  the  BUndrel  and  ecreir  Temoin 
rtaUmarr,  that  it  most  be  moved  filin.,  or  lonie 
mnUJpte  of  SUn.,  which  would  be,  foi  24iD.,  2Tlin. 
bthuMmetr 

I  eangntalate  "  lUuhlight "  on  his  laooan  with 
bit  dmple  ami  thtak.    I  think  it  wu  proliably 


e  bed.    Hine  has  Mrem,  bj 


-B^ 


tuoal,  In  the  sail,  bnt  I  doobt  whether  it  ii  neoat- 
■aij  to  hare  them,  provided  the  eole  of  the  ling  ii 
gmded  by  the  front  ot  ihe  headitook,  aa  a*  to  keep  it 
paimllsl.  It  ia  of  ooune  just  as  eaij  to  maik  the 
diTiuuu  on  the  slide*  of  the  chnek  aa  on  the  ring  in 
the  orthodox  way.  I  got  my  caatingB  from  Idnea. 
I  ihoold  advise  "  Budilight''  ta  ^A  a  good  flna 
ring,  and  the  rest  of  his  chuck  he  can  ranew  aa  it 
weaisoat. 

I  was  daliehted  to  see  the  kind  reply  of  "  Eaits~ 
wood  Park,*'  and  have  -very  much  appreciated  his 
axosllent  article*.  I  should  mach  like  to  see  the 
Iwigthening  spindle  of  the  spherical  rest,  and  the 
way  to  combine  the  spherical  rest  with  the  change 
wheels.  I  should  also  much  like  to  read  a  good 
article  from  "E.  P."  on  the  sharpening  of  cma- 
mental  drilli,  cmttan.  and  slide-rest  tools  for 
ornamental  turning.  The  aide  tool,  tor  inatanoe, 
in  which  the  edge  should  be  panillel  with  the 
(hank,  the  pointed  drills  V-shaped,  of  which  I 
wrote  last  week.  Feihapa  I  may  say  I  have 
fosnd  I  oonld  get  the  points  trne  by  puttjng 
«  null  emery-wheel  between  the  oentisa,  to  drive 
bom  the  oT^ead,  and  then  flxingthednlUr  with 
drill  to  be  sharpened  upon  the  toM-plate  at  reat, 
•0  that  the  point  prenota  at  the  correct  anvle  to 
tha  wbe^  and  th«i  taming  the  poUoy  of  driUiar  t^ 
the  hand  as  tha  drill  i*  Itooght  up  to  the  rerolTing 


wheel  by  the  slide.  This  untrn  the  point,  and 
equalises  the  angle.  Of  course,  it  prodooes  a  point 
ihaped  likea  haU-cone,  which  wonld  notcat;bat 
then,  it  is  easy  to  apply  the  drill  to  the  smeiy  wheel 
to  bnna  np  the  edge.  The  little  sketch  at  Fig.  2 
shows  Qie  arrangement.  Fig.  3  shows  tha  effect  on 
the  drill  point  at  (a),  where  the  drill  is  TOppoeed  to 
have  got  ground  to  one  side  and  been  rwAifled  by 
tha  emery  wheel;  at  («)  the  cutting  edges  have  been 
backed  off  ou  the  wheel  by  hand,  and  are  i«ady 
for  the  oilstone;  at  (»)  the  aide  of  the  driU 
ia  seen  to  ahow  tha  importance  of  grinding  to  a 
sharp  enough  ansle,  dbe,  else  the  heelof  the  drilly 
will  rub,  and  fstnrb  the  poaitioa  of  the  point, 
making  it  impOKble  to  get  the  bottom  of  a 
V  groove  ont  sharp  and  clean. 

As  to  the  neoessity  or  otherwise  for  the  binding- 
screw,  a*  advised  1:^  "C.C.  E.,"  I  widi  Bomeoae 
accustomed  to  the  ase  of  the  American   millinf 


traced  to  bad  fitting  P  I  gather  from  areceotoorre- 
■pondenoe  in  the  Am.  ifeeh.  that  they  do  work 
loose  lomatimee,  and  1  wonder  some  kind  ot  binding 
screw  has  not  been  used  there. 

T  am  delighted  to  find  the  artioleg  on  "Lathe 
Applianoas"  are  to  lie  eoatinued.  Let  meaaore 
"£.  P."  that  one  ot  his  readers,  at  any  rate,  ia 
"  sufficiently  intareated." 

I  thank  tlx.  ICadean  and  ■'  a  C.  E."  for  kindly 
answeringsoroa  of  my  aperies.  I  have  seen  one  at 
the  little  drillers  referred  to  by  Mr.  M. ;  it  woold 
not  throw  out  very  far — not  more  than  {in..  T 
think — and  it  most  reqniie  great  aire  to  get  the 
point  true  that  way,  and  would  take  as  long  as  to 
grind  it  true.  I  Uiink  it  wan  partly  because  it 
seemed  so  difficult  that  I  wanted  to  get  the  groove 
out  quite  sharp.  I  thick  the  little  facet  at  the  end 
ot  the  point  ia  juat  the  thing  to  do. 

I  am  not  sure  whether  my  plan  of  forming  the 
tittle  cutters  like  drills  ia  quite  understood.  Surely 
the  drill  shape  is  the  proper  oue  where  inter- 
changeability  is  required.  I  don't  see  that  it  need 
snlajl  greater  length.  The  square-shaped  shanks 
will  never  be  mad*  ao  ezant  that  will  go  in  withoat 
•hake,  whOat  it  is  easy  to   do   it  with  the  oone 


JIB.  ±  nave  ai»  vtvu  row*n  nsuwvoa,  ^m 
ndi,  thongh  It  wQl  *imly  stand  cntmaM 
irhen  rathec  bold  and  on  tha  ^A  |tifa; 
nit  is  vary  apt  to  hnak  wm*y,    QaiM 


hlnnt  tools.    I  hate  alao  tried  'b 

liVa  it  mn<^  tboug" 

outtiiig  when  nj£\ 

aide  grain  it  is  vary  apt  to  hnak  vm.j. 

'--  vaiT  MMind,  can  be  had  ot  laisB  aiae  ~ 

jry  llae  scarist  red,  somatlung  Uka  i 
red,  and  about  as  hard  as  boxwood. 


OBaAHXTTB& 

[3200.5.]— HiTnra  dealt  wiflitiie  componvlpsfe 


biiiatioa.*  He  Brsl  example  i*  one  in  whicli  ttc 
tune-band  iteelf  acts  M  the  valre,  and  iu  wiiitii  Oa 
reeds  are  Bounded,  as  in  a  harmonium,  by  fBrai|- 
the  air  oatwarda  by  maani  of  prMMra  bdknn.  _ 

Fig.4showsa  arosa-teotion  t<Aanvtv< 
end  of  the  initmiBraiit.    Kg.  (^  la  «  *~~ 
section;  bntneithcs  is  takanoxMtlyaa 
Older  the  better  to  show  the  onutiaetion  «f  8 
parts  simultaoeoody. 

In  Fig.  fi  tha  back  of  tha  windchsst  hw  hi 
partly  ranovad  to  thaw  tha  Intwior.  A  A  it  I 
windchesl,  which  Is  shown  abont  ISin.  hag  H 
about  51b.  laoad,  being  soitAUe  for  reads  tp^ 
and  arranged  aa  in  Fin.  1, 2,  and  3.  The  tr 
the  front  and  hack,  and  the  anda  are  peniL_ 
fixed  togathw,  and  may  ha  ot  tin.  stolt^fl 
glued  np  so  aa  to  be  perf  ecQ^  ^-tight.  Us  <f 
edge  all  tonod  is  oovered  with  aidt  laaflkv,  ■i' 
glued  on  in  order  to  make  %  tight  joint  wT 
upper  board  B  whan  the  lattv  ta  actuwd  i| 
its  place.  To  the  under  aid*  of  tMa  oppac  V 
attached  the  reed  pan  wiA  tm  ckaaneblM 
already   deecrihed.     Hiou^    Om    widOi  < 


theiTSDStkT 


of  tha  reed,  the , 

with  the  end  ot  the  opeaiiuf  in  Qie  fcane  dl  m 
reed.  Hie  depths  aln  vary  ftom  about  )in.  stl* 
lower  end  to  a  bar*  )in.  at  tfce  UglMet  ?a«d.  1» 
channel  block  maybe  either  sawn  out,  andhsvei^ 
the  and  atripa  attached  separately,  or  may  bs  tail 


instead  of  pladug  thox  in  tka  mual  tnba-j 
th^  are  find  over  the  ■*«—"'■  nearly  Uk(  |0- 
monium  reeds.  The  ahannwla  are  covond'  iawft 
a  veneer  (shown  too  Uiiok  tat  tha  sake  of  dialW' 
neaa)  in  which  the  opeuIngB  moft  be  nsstly^' 

■avetl--- 

board.    As,  however,  the 
all  alike,  no  great  nsflnemvit  la  poesiUB, 
point  ot  taat,  Qie  reeds  are  somatimee  Sied  diiacllj 
on  the  channels  without  any  Taneei  at  all. 

-organ  reedi   have  uo  ccrcv-bola 
tMds,  they  most  bo  iiiid  SiSa-   I 
■BSninaeclioainFig.  f.sal    I 

_.^,    ., its  uudersiJe  car^   j 

which  the  roondod  ecda  ot  the  TMd   \ 

slipped,  whila  the  other  awh  el  lla 

bames  are  seiniTed  by  dumlder-haadad  aann  h 
small  notches,  which  nave  to  ha  fUa<  oat  g<  ■• 
hramwoA.    Care  most  be  takmi  to  bad  «•  ■■<> 


i^2j«h 


HXOHANIO   4ND  WORLD  Ot  SOUtNOB:    No.  IMS 


erenly,  and  tbat  it  flU  airtight  to  the  Tsneei 
laimgl  edge*,  if  no  Tenser  u  lund).  I  hays 
■i  little  cement  nm  ronsd  to  nuke  all  gecore, 
ood  work  ii  iKttei  than  oamant.  The  con- 
tioD  of  the  bellowi'ieMm^  Bod  the  feeder  ii 
Tident  to  need  maeh  deaoiptjon.  Thar  mty 
theii  folding  Bidet  made  of  itont  millboaid, 

the  joints  ooTered  wiUi  veij  thin  leather. 
[«  dlrectiOD*  for  thii  kind  M  wotk  may  be 
t  in  back  Tolumea,  and  need  not  be  repeated. 
e  tune-band  a  dnwn  forward  by  the  two 
im;  roUen  B  and  D.  Theae  nu;  be  both 
-ea  with  indiambber  tnbing,  or  one  maj  ba  of 
i.  I  have  Been  one  initmment  in  which  the 
r  Toiler  wu  of  metal,  and  Ur.  Wenham,  I 
re,  uaet  a  pair  of  ateel  roUen ;  but  hit  plauo- 
puyei  requiies  a  comparatiTelT  small  poll  on 
and,  ai  the  friction  of  the  working  parts  il  SO 
.  I  show  /mlh  rollers  coTered  with  indiambbcT. 
lore  of  these  nllan  conuets  of  tin.  TOnnd  iron, 
ad  to  lin.  where  It  reata  in  ita  bearingi.  The 
bearing  doee  not  >how,  as  ootr  half  the  Isagth 
dler  ii  shown.  The  opper  roller  i>  a  plain 
U  bar-  the  lower  one  u  cranked,  M  e&)wn 
k  has  l|in.  throw),  to  work  the  feeder  G,  and 
longed  dtrongh  the  cose  to  allow  the  handle  to 
resred  on.  H  ii  the  Sied  middle  board,  and 
le  reeerroir,  with  its  apiii>ga  underneath 
iga  not  ihown).  Referring  ta  what  has 
nid  aa  to  the  relative  ipaed  of  the  tune-band 
Df  the  handle  (and  therefore  of  the  wind- 
T),  the  rollers  are  about  jin.  diameter  over  all. 
Be  turn  ot  the  handle  movea  the  band  forirard 
|in.,  which  seems  rather  too  fast  for  the  wind 
J  from  the  bellows. 

Uw  organette  from  which  the  iketuhes  are 
,  the  tuM-bsmd  is  held  down  by  a  bniad  bar 
lod,  KTOOTsd  OTei  eadi  note  to  let  the  aonnd 
e.  As  this  causes  much  friction,  I  hare  shown 
4  a  matal  rdlei  (formed  of  discs  fixed  to  a 
d  axis}  held  down  by  ipringi.  It  has  28  notea, 
two  rseds  to  each  note,  arranged  otmoute  each 


ID  the  same  channel ;  but  the  w 

think  2fi  reedi  airanged  as  in  f^gs.  'i  ani 
I  be  far  better,  and  this  la,  thertfore,  whj 
in  Fig.  6  the  ihortened  reed-pan  L.  Appa- 
',  too,  the  bellows  might  adTaotBBeoaaly  ba 
lie  oilier  way  up,  so  as  to  haie  the  '— '  — 
wssth,  and  ihua  secure  a  longer  oonne.^^^ 
id  avoid  the  "skew"  action  ot  the  present 

A  lets  "throw"  ot  the  crank  wonld  then 
I.  In  tact,  though  I  ^Te  this  as  bsing  the 
dmple  form  I  know  of,  it  should  be  oonaidered 

■  M  an  example  of  -        -  " — '-'  '- 

tilij  copied. 

Bome  organettea  one  or  the  other  ot  the 
Dg  rollera  has  a  little  vertica] 

1  le»ar,  to  aa  more  easily  to  L 

,  bat  I  hare  in  this  example  shown  fixed 
gt  for  both  of  them.     Of   courae,   if  eniiUu 

are  to  be  uaad,  one  of  the  rollers  must  admit 

ire  ramoTat  and  replaoemeut. 

.ve  said  that  the  original  inatroment  haa  S6 

iu-B  (m  each  channel,  to  that  we  only  get  in- 
i  power  hut  no  Tariaty.     If,  howeTar,  wa 

t£e  wind- cheat  tongitudinaJly  down  the 
,  and  DM  a  aepsrats  i^anoel  for  eadi  reed, 
1  have  two  "Stopa"  to  admit  the  wind  to 
or  both  sets  ot  reeda  at  pleajmre,  and  thna 

afittle  variety,  ^vided,  otcoonw,  the  reeda 

"~  "    '  danoe  widi  a 

ly  ihown  ot  a 

td-cknt  i(M{/ haa  Seen  retain^  of 'the  full 
Qm  origtDBl.  The  "gripping"  roUen  are 
awa  at  one  sod  of  fuUloigdi,  but  the  "  disc  " 


With  the  two  distinct  seta,  the  reeda  most  be  side 
by   aide,  instead    of   alternately.     This   in* 
having  the  holes   farthsr  apart,  and  theret< 
wider  tune-band  is  naoaaaary — a  point  to  be  boms 

-" -"-■ •  '-  '"• — ' ■-  an  arrangsment. 

ot  the  bellows  and  the 

_„ _,  ..e  can  ohrioualj  alter  Uie 

to  one  on  the  American-organ  prindi^ 
without  altering  the  otlier  details. 

The  next  wUTbe  an  organette  of  quite  a  differmt 
detcn'ptiou.  A.  S.  Ii. 

{To  be  contiiued.) 

SNOW,  THB  SCAVBHOBB  07  TKB  AIB. 

S 006.1 — It  may  be  interesting  to  yoorreadera 
ow  the  tanituy  value  ot  a  heavy  inowttoim 
in  filtering  the  setra^  ot  the  air.  We  read  ot  "  the 
pure  riven  snow  "  ;  it  etrtainly  ii  not  purt.  Melted 
anew  is  more  preindidal  to  health  tlun  the  worst 
well-irater  in  worceatanhire.  On  the  night  of 
December  ISth,  1890,  anow  tell  in  ray  garden  to  the 
depth  ot  6in.,  wind  N,,  baromettr  29*4S,  ther- 
mometer 2S*  Fahr.  I  skimmad  a  aampla  from  the 
■nrfaoa,  about  2in.  in  depth,  aw»  from  the  house, 
and  in  the  centre  of  the  lawn.  The  following  is  an 
analjsiaof  that  aample  melted,  and  eipreaaed  in 
parts  per  100,000 :— Total  tolid  matter  1'-'" - 
organic  matter  3-21,  mineral  matter  8'2S,  1 
free  ammonia,  4'36 ;  oigaaio  ammonia,  6 
oxygen  required  to  oxidiie  organic  matter,  L 
ameB,  at  Sl^  Fahr.,  none :  amell,  at  220°  Fahr.,  like 
burnt  leather ;  colour,  dirty  brown ;  aedim 
opaque  black  deposit.  Owing  to  the  amoun' 
orguiic  matter  and  ammonia,  the  melted  snow 
lifter  than  pure  diatilled  water,  having  a  spe 
gravilyof  0S9996.  It  ia  evident,  therefore,  t_... 
me  anow,  in  falling,  collected  from  the  air  Boot  and 
greasy  matter,  aa  welt  as  germa  and  microbes,  and 
may  tmly  bo  called  "  a  filter  of  the  sewage    ' 


manarial  value. 


iw  the  land  is  benefited  by  it 
1  have  no  doubt  also  that  mani 
which  ao  grievoualy  affected  tl 
will  have  been  ou  "  '  ' 
brought  down  to  ba 
followed,  there  having  been  34  degrees  of  frost  the 
next  night,  with  the  barometer  at  30-7. 

HoniiOe  Sirete,  U.D,,  D.P.H., 
Analylst  to  the  City  and  County  ot  Worcester,  etc 

Worcester,  January  19tb. 

PHOHOGKApaiC    RBOOSBS    OS    DBZ.!- 
OATB  SOUNDS— TO  A.  R.  KOI.ISOK. 

[3200T.]— The  part  of  letter  319S2  (page  443l  re- 
ferring to  myself  may  be  thus  paraphraaed.  "  What 
*A.S.  L.'  Btatea  doea  not  agree  with  my  own 
theories  and  experimenta,  theruore  he  cannot  hav<~ 
experimented  with  a  phonagrsph." 

It  happena,  however,  that  I  have  had  n  phono 
graph  almost  from  the  time  of  their  invention,  aru_ 
have  experimented  with  it.  both  in  ita  aimple  form 
"id  as  a  transmitter  to  a  distant  telephone ;  alao  in 

le  form  ot  a  phonautograph  tor  obtaining  a  record 

.  ink  on  paper.    I  gave  aoma  of  the  rasutt  in  the 

E.M."  a  tew  yeara  ago. 

Moreovar,  I  haw  heani  and  closely  examined  the 
phonographs  made  by  Ediaon,  both  in  the  original 
and  in  the  most  recent  forma,  and  possass  one  M  the 
wax  oyllnders  with  iti  impreaied  teoord.  Mr. 
Molison  will  therefore  see  how  far  his  conclusion  ia 
from  bong  correct.  Hy  own  conduMOD  is  that  we, 
"Ht  o/tu,  are  able  to  tallow  out,  either  by  theorT 

fllMlogJ,**—    "" '    *■■ -" " ■" "^ 


the  telephone  and  phonognph.  I  myself  should 
have  expected  that  in  repeating  the  comet  solo,  the 
pitch  would  have  varied  coHiideTably  as  the  spaed  ol 
the  oyUndar  was  dianged  ;  but  such  did  not  seem  to 
ba  the  ease  (so  tar  as  I  oonld  judge),  the  only  effaet 
being  to  repiodttee  the  alt  aa  slowly  aa  if  it  were  « 
funwalmwdi,  m  at  a  rata  that  not  even  the  moit 
ipid  player  could  posBUy  have  achieved.    TIa 


^ hear  what  uvhM  be  the  eSeol. 

I  noticed,  too,  another  onrions  thing.  uuu«>  us 
"ahlus"  reached  the  impressed  raoord  it  was 
rubbing  againat  the  imaolh  anrtace  of  the  cyliudac 

Sind  the  imaothness  was  so  psrfect  that  the  cylin- 
er  appeared  highly  polished),  yet  the  noiasthat 
__  t___j  ... ..  .t_  .,_  L^-i^  ,j^  (In, 

,_, ,   however,    that  t 

stilus"    fell  CQ   the  impreasion  the  "barring" 

noiee  entirely  ceued,  and  the  irordi  (a  apaeoh  tA 

^.  Z\-—'- b'i).  Bounded  clearly  and  d— "— *'- 

How  does  Mr. 

cytindi 

Let  us  look  at  the  ,       _ 

have  one  of  the  Zigang  eleotrical  trompeta,  vnth  a 
disc  a  little  lesa  than  IJin.  diameter,  which  gives 


for  the  fact  of  a  h 
tar  louder  BooDd  than  the 
the  impreaaed  portion  1 


a  predaely  aimilar   disc   as   the  diaphragm  o 

phonograph,  and  sonnd  before  it  the  note  C  (for 
mstance),  what  theory  can  trace  the  ooupoiuid 
effect  ot  what  I  may  call  the  conflict  ot  vibcativft 
tendencies  ?  Is  it  not  probable  that  this  conflict 
between  the  disc's  own  individuality  (if  I  mn  to. 


call  it)  and  the  sounds  forced  upon  it  m 

the  peculiar  "  Pnndi  and  Judy  "  tones  wsi  are 

always  noticed  when  targe-aized  metallic  discs  ar« 


uied  in  ani^  iustmmeutsr 

Again,  Mr.  Uolison  probably  knowa  that  in  tha 
new  phonograph  a  very  small  diso  of  glaaa  ia  used- 
instead  of  the  larse  metallieone.  luyit  not  be 
that  what  I  may  call  the  natural  note  ot  thta  is  so 
high  pitched  (and  so  tv'nt)  that  the  aar  tails  to 
recognise  its  (meet  in  modifying  the  toundt  whi<^ 
it  moeire*  and  repeats,  and  that  we  thus  get  ths- 
lotter  without  the  former,  and  to  lose  the  un^riMMtiit 
'  twang  F 

seems  also  quits  contrary  to  theory  to  make 
the  recording  atylua  and  the  reading-off  one  of 
different  ahapes,  yet  the  toimar  is  a  temidrcular 
cutter  and  the  taitor  a  minute  ball.         A.  S.  Zi. 


a  Tftmting  dlsosfn 


BTSBR  AND  BI.Ea^TBIOITY.- 

n' point  out  to  "O.  J, 


■Til. 


his  letter  31936,  p. 

theorem,  that  energy  per  » 

provaa  what  I  said,  that    energy,    m  aii  lorma,  u 

related  to  propertiet  ot  different  forms  of  matter. 

For  instance,  his  iron  ring  and  centrifugal  force, 

which  ia  ri^y   energy   (£tuved   on  the  iron,  tha 

quotient  would  be  entualy  diScMnt  in  equal  else  or 

3ual  weight  ot  cait  iron,  ateel,  £c. ;  that  is,  th« 
ation  is  not  to  space,  but  to  matter. 
Then,  "  a.  J.  B."  ought  to  see  that  it  cannot  be 
called  argument  to  dismiaa  on  aaaential  tact  by  the 
mere  ip»  dixit,  "It  ia  not  relevant."  M^.point 
that  w^ar  and  many  other  aabstancea  dinnnish  In 
volume  with  incsease  ot  cootained  energy,  appeat* 
to  be  very  relevant  indeed  to  tha  queation  whether 
energy  ittdt  occupies  apace. 

Turning  to  letter  31966,  p.  421,  it  ia  obvious  t*- ' 
the  explanation  about  "the  energy  is  convey 
the  wire  by   a   serial   ot   ring-sbued  con"- 
waves"  ia  all  mere  imaginatiaa,  like  all 
ta^  :  Hiere  ia  no  single  evideuae  to  prov  .< 

what  is  worse  Btm,  it  doea  not  prove  C 
c  tnaet  my  objection. 
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Jak.  23,  18ftl 


Let  Qi  admit  the  inooming  rixi|p  of  energy,  and 
that  they  aooount  for  the  mtenmt^  of  magnetism 
being  inversely  as  the  square  of  distance  from  the 
wire :  it  follows  that  the  Imear  transmission  parallel 
to  the  wire  most  oconpy  indefinite  Bpax»,  which  will 
be  awkward,  as  I  shall  show  in  due  time,  when  we 
oome  to  explain  the  action  of  coils  of  wire.  Bat  it 
lands  ns  in  an  absurdity  as  osoal,  when  these  ima* 
^inationi  are  followed  out.  These  rings  of  inflow- 
mg  energy  extend  all  along  the  wire ;  they  are, 
according  to  '*  G.  J.  B..*'  positive  at  one  end  and 
negative  at  the  other ;  that  is,  the  energy  flows  out 
equally  at  the  +  and  —  ends  of  the  circuit ;  but 
ther  i^oduoe  magnetism  of  the  same  order  at  both 
ends.  The  energy  in  each  of  these  parallel  rings 
depends  upon,  and  varies  with,  the  resistance  of 
eaioh  part  of  the  circuit,  yet  the  magnetic  effect  is 
«qual  at  every  part  of  that  circuit,  while  the  one 
fact  we  know  as  to  such  rings  is  that  the  field  of 
force  along  the  wire  lowers  from  a  maximum  to  nil 
as  we  laravel  to  the  middle— not  of  the  circuit,  but 
of  the  resistance  of  that  circuit,  which  we  are  told 
does  not  conduct. 

As  to  opacity,  we  have  now  a  new  property  of 
this  chameleon,  the  ether ;  **  in  all  good  insulators, 
the  etiier  must  be  elastic'' ;  the  converse  is,  of 
course,  that  in  bad  insulators  it  is  not  elastic.  That 
is  something  like  Dr.  Lodge's  two  sots  of  wheels. 
But  surely  uie  definition  of  the  ether  is  an  infinitely 
elastic  and  incompressible  medium.  Does  it  freeze, 
or  what ':'  in  order  to  be  not  elastic,  when  elasticity 
will  not  suit  a  theory  ? 

I  must  enter  strong  protest  against  the  two  last 
pars,  p.  42^,  "When  we  say  matter  exists,  we 
mean  uiat  we  perceive  it  by  ourselves."  We  mean 
nothing  of  the  sort ;  that  is,  if  we  employ  common 
sense.  This  is  the  old  metaphysical  fallacy  which 
confuses  existence  and  cognition.  Cognition  is  the 
basis  of  our  "  concepts,"  and  our  concepts  may  be 
representations  in  our  minds  of  true  natural  things, 
or  of  abstractions  necessary  to  understanding  these 
things ;  but  existence  is  independent  of  perception 
or  conception.  We  have  all  heard  of  the  flowers 
that  Uush  unseen ;  were  the  flowers  the  less  true 
existences  ?  Things  do  not  exist  because  we  per- 
ceive them :  we  perceive  them  because  they  exist ; 
except,  of  course,  those  things  which  philosophers, 
so-called,  invent  and  insist  upon  other  people  per- 
ceiving. 

But  the  quotation  from  Ferrier  is  the  worst  of 
all :  it  is  positively  criminal  to  teach  that  it  is  more 
important  for  a  system  '*  to  be  reasoned  than  that 
itshonld  be  true.*'  It  may  pass  in  metaphysics, 
because,  there,  absolute  truth  is  absolutely  out  of 
reach  ;  but  in  experimental  science  the  sound  law 
is.  Prove  all  things— hold  fast  that  which  is  true. 
A  well-reasoned  false  theory  maj  prove  a  curse  to 
generations  of  students ;  in  fact,  if  false,  the  better 
reasoned,  the  more  noxious  it  is. 

Now  is  it  true  that  **  matter  and  ether  are  merely 
names  that  each  connote  a  bundle  of  co-existing 
properties  *'  P  No !  The  word  **  matter  "  connotes  a 
mass  of  natural  obvious  records  of  our  cognition ;  the 
word  *'  ether  "  connotes  nothing  but  our  difficulties 
of  defining  some  of  those  facts^  What  an  influite 
difference  this  is ! 

Let  us  consider  now  some  of  the  facts  of  what  we 
call  matter^  and  the  g^radual  development  from 
cognitions  mto  "concepts."  The  flrst  general 
recognition  is  that  it  affects  our  consciousness 
through  several  of  our  senses.  Then  we  flnd  that 
whatever  its  differences  there  is  one  ^reat  property 
— ^viz.,  ituu9,  manifested  to  us  as  weight :  it  offers 
resistance  to  motion,  and  it  occupies  a  measurable 
space.  We  can  do  a  great  deal  with  it,  and  wo  find 
that  the  fundamental  general  perceptions  can  be 
sub-divided  into  a  vast  number  of  different  forms, 
all  possessing  the  general  properties,  but  each 
having  distinct  properties  of  its  own.  So  we  pass 
from  matter  to  substances,  though  in  more  cogni- 
tion, of  course,  we  really  ^  by  the  other  road. 

We  find  that  we  can  divide  these  substances  into 
smaller  and  smaller  masses,  without  change  of  their 
specific  properties,  till  the  limit  of  mechanical 
power  i&  reached,  and  even  then  can  extend  tiie 
process  very  greatly  under  the  microscope;  then 
our  reason  tells  us  we  can  extend  this  process  till 
we  reach  a  limit  which  neither  perception  nor  direct 
reasoning  would  indicate,  had  not  the  process  of  in- 
vestigation called  chemistry  given  us  new  modes  of 
perception:  that  limit  we  call  the  **  molecule,"  the 
smallest  particle  of  the  substance  which  we  can 
conceive  as  existing  without  change  of  substance 
and  properties. 

By  chemical  investigation  we  discover  that  appa- 
rent substances  are  really  built  up  from  a  small 
number  of  definite  primary  forms  of  substance, 
which  we  call  *'  elements,"  merely  because  no  means 
at  present  at  our  command  enable  us  to  sub-divide 
them  into  different  constituents.  So  far  we  are  in 
observed  probable  facts;  but  we  can  form  *' con- 
cepts "  which  may  or  may  not  correspond  to  truth 
in  existence;  wo  can  imagine  that  the  60  or  70 
known  elements  are  really  complex  substances, 
themselves  built  up  from  a  few  simpler  ones,  or 
even  from  one  substance,  the  primordial  *' matter.*' 
But  if  we  may  imagine  this,  we  have  no  right  to 
asMrt  itf  or  to  base  any  reasoning  on  the  imagina- 
tion, bedMif§  it  is  a  mere  imagination,  not  a  fair 


deduction  from  observed  facts ;  for  this  makes  a 
fundamental  distinction  between  two  classes  of 
hypotheses  or  imaginations— 1,  hypotheses  whicdi 
becomes  '*  theories" — ^i.e.,  reasonable  explanations 
of  real  facts,  derived  step  by  step  from  wider 
f^eralisations ;  2,  hypotheses  which  are  purely 
imaginaiy ;  dreams  about  the  unknown ;  mere  leaps 
into  the  darkness. 

Chemistry  tiien  reduces  the  elements  to  the 
conditions  of  "  atoms,"  which  are  really  hypothetical 
existences,  though  so  very  high  in  the  ranks  of  the 
first  order  that  they  may  rairly  be  considered  as 
natural  facts  perceived  by  the  intellect.  They  are 
the  smallest  quantities  of  each  element  which  we 
can  recognise  as  taking  part  in  chemical  actions. 
But  they  are  not  of  necessity  the  smallest  or  ultimate 
particles  existing.  The  facts  presented  to  us  by  the 
spectroscope,  as  well  as  many  we  meet  with  in 
science,  may  well  lead  us  to  believe  that  the 
chemical  atom  is  really  a  complex  structure,  and 
itself  composed  of  several  or  many  sub-atoms,  not 
necessarily  of  different  ultimate  material,  as  in  the 
other  hypothesis  of  structure  of  matter,  but  as 

giving  nse  to  some  of  the  properties  of  each  element 
y  the  various  energies  which  the  parts  may 
possess.  Still,  this  is  a  hypothesis  of  much  lower 
validity  than  that  of  the  atom.  It  is,  however, 
rendered  highly  probable  as  relates  to  our  now 
recognised  chemical  atoms  by  the  fact  that  the 
atoms  which  we  should  conceive  from  the  electrical 
functions  are  not  those  derived  from  chemical 
actions  and  relations  to  space  as  gaseous  volume. 
If  the  now  recognised  atoms  really  exist,  as  these 
relations  indicate,  we  must  recognise  something  in 
them — that  which  chemists  call  valency — which 
indicates  subdivision ;  the  electricail  current  does 
most  certainly  distribute  itself,  not  according 
to  atoms,  but  according  to  valencies.  The  various 
motions  revealed  by  the  spectroscope,  which  shows 
each  element  as  having  each  its  own,  and  often 
many,  distinct  specific  rates  of  motion,  become 
intelligible  if  we  thus  extend  the  sub-division  of 
structure  of  matter  to  sub-atoms. 

But  our  consciousness  rec.>;;uises  an  existence 
acting  on  our  senses,  yet  not  having  the  properties 
of  matter,  which  we  call  "  energy,'^  and  which  we 
can  trace  in  its  passage  from  one  mass  of  matter  to 
another  througa  many  many  transformations  of 
form  (or  forces),  and  can  conceive  as  **  motion  of 
matter."  This  motion  furthermore  is  clearly  sub- 
divisible in  exactly  the  same  order  as  the  structure 
of  matter.  We  faave— 1 ,  mechanical  motion,  that  of 
masses  of  matter ;  2,  molar  motion,  that  of  internal 
structure  of  substances,  such  as  vibration  of  solids. 
3.  Molecular  motion,  imi>erceptible  as  actual 
motion,  but  presented  to  our  senses  as  heat,  &c.,  as 
also  in  the  various  states  of  matter  as  solid,  liquid, 
and  gaseous.  1.  Atomic  motion,  as  manifested  by 
the  ene^^  related  to  chemical  action ;  and  prob- 
ably (5)  sub- atomic  motion,  such  as  is  revealed  by 
the  spectroscope. 

Now,  what  I*  cUctricity  ?  Where  and  how  is  it 
manifested  ?  Is  it  in  matter,  or  must  we  invent 
something  which  is  neither  matter  nor  energy,  and 
of  which  our  consciousness  gives  us  no  evidence  r 
As  a  matter  of  simple,  indisputable  fact,  we  have 
no  single  instance  of  the  existence  or  action  of  elec- 
tricity except  as  related  to  the  known  structure  of 
matter,  ana  as  measurable  in  terms  of  energy. 

But  we  are  told  that  electrical  action  and  elec- 
trical transmission  involve  wave  motions  of  such 
velocity  as  matter  is  not  cipable  of,  and  therefore 
we  must  fall  back  on  an  *' ether"  whose  very 
existence  is  imagined  in  order  to  explain  one  fact : 
the  transmission  of  light  across  space,  but  of  which 
our  consciousness  tells  us  nothing  whatever. 

Is  the  assertion  true  ?  It  is  not  true.  We  actually 
knoWf  if  we  can  be  said  to  know  anything  not 
directly  testified  by  our  consciousness,  that  matter 
in  not  merely  capahle  of  such  mot  ions  ^  but  that  it 
is  constantly  making  them. 

The  ethereaUsts'  confine  their  ideas  as  to  the 
motions  of  matter  to  mechanical  and  molar  motions. 
They  omit  to  consider  that  if  the  ether  transmits 
undulations  across  space,  it  is  because  it  is  itself 
shaken  and  set  in  motion  by  a  primary  motion 
oecnrring  in  matter.  Throw  a  stone  in  water  and 
you  have  waves ;  jes,  but  the  stone  was  moving 
first,  and  gave  up  its  energy  to  the  water.  Sound 
reaches  us  from  a  distance  by  undulations  in  the 
air ;  yes,  but  those  undulations  were  set  up  and 
carry  the  energy  of  a  similarly  vibrating  solid -Hi 
wire,  a  bell,  or  a  man's  mouth.  Light  from  the  sun 
reaches  us  by  undulations  in  the  ether.  y«»ry  well ; 
why  does  the  ether  undulate '"  Because  the  matter 
on  the  sun  is  itself  making  identical  motions  and 
shakes  &e  ether.  These  motions,  not  of  ether, 
but  of  common  matter,  analysed  by  the 
spectroscope,  actually  enable  us  to  say  ;what  forms 
of  matter  exist  in  distant  stars,  and  tne  motions  of 
those  stars. 

It  just  comes  to  this:  We  know  nothing  of  elec- 
tricity, except  as  manifested  by  matter ;  we  can 
trace  its  actions  in  matter ;  we  know  that  matter 
possesses  all  the  powers  needed  to  explain  electrical 
actions.  Which  is  true  science  ?  To  examine  those 
functions,  and  if  we  have  for  the  moment  to  carry 
our  imagination  into  action,  should  we  employ  it  on 
the  possibilities  of  atomic  motions,  which  we  know 


exist,  and  sub- atomic  motions,  which  we  hwa 
much  evidence  of  P — or  shall  we  go  whollj  isk 
imagination,  and  attribute  any  convenient  p&>< 
perties  to  a  thing  of  which  we  know  actoal^ 
nothing,  and  can  only  say  that  its  eTistsnci  ■ 
probable? 

This  last  is  what  the  ethereaUsts  are  doing;  tsd 
they  call  those  who  follow  the  reoo|pused  lav  of 
Boienoe,  heretics  and  sceptics  for  lef asmg  to  d}  the 
same.  Sigma. 

AXJXILIABT  POWSB  X*OS  TBICTOLK 

[32009.]— lUvisro  read  the  renaarks  of  "Jsckol 
All  Trades,"  in  which  he  suggests  an  expeasift  sal 
troublesome  piece  of  apparatus  to  work  for  thi 
generation  of  00,  under  pressure,  I  think  "  Jaok** 
would  not  have  troubled  his  brain  to  the  extsalki 
has,  had  he  have  known  that  liquid  CO,  wu  ob- 
tainable—and  in  the  market— at  a  j^rice  par  paad 
which  it  would  cost  for  the  chemicals  aloiis"ta 
generate  the  same  quantity  of  gas  ** — vis.,  SI  p« 
pound.  This  gas  is  now  being  collected,  liquefied,  airi 
stored  in  steel  cylinders  at  a  pressure  oz  70  ata> 
spheres,  at  the  extensive  brewery  estabUahinsBt  d 
Messrs.  Guinness's,  Dublin,  and  is  now  being  nad 
for  many  useful  purposes,  such  as  cooling  purpoM 
in  refrigerator  machines,  in  place  of  eth«r  sad 
ammonia,  in  restaurants,  &c.,  for  forcing  the  beer, 
«Scc.,  from  the  barrels  to  the  bar;  al*)  for  tke 
manufacture  of  mineral  waters,  as  there  is  as  mo^ 
as  30  tons  of  CO^  produced  per  day  from  fermeati- 
tion,  which  was  formerly  running  away  to  warte. 

Dabiiu,  Jan.  17.  P.  O.  & 

LATHE   UATTEBS— VSJCOOIPXDB 
TBBADI.B8. 

[32010.]— I  SAID  that  my  need  for  an  oval  duick 
was  another  question,  and  as  it  rather  bean  on 
"  Phederick's  ^  letter  (31977),  may  I  teU  it?  A 
year  ago  I  bought  a  Yankee  lathe  with  velodpsAi 
(Iriving  gear,  hoping  that  it  would  give  me  exadn 
comparable  to  that  got  on  a  tricycle,  for  I  find  tbc 
one-leg  action  of  the  ordinary  lathe  nnsatisfadoiy 
as   exercise,    besides,  when    tired,    it  is  a  gmt 
comfort  to  work  seated.    From  this  point  of  view 
the  velocipede  lathe  is  a  complete  success,  and  ft 
has   completely   solved   for   me    the   problem  of 
exercise,   so  difficult  for  the  •  prof eeuonal  man  la 
Loudon.    It   has  mechanical  advantages  as  wriL 
One  can  start,  and  stop,  or  reverse  alnuMt  iartiB^f. 
and  there  being  no  dead  centre,  one  is  indspnndwr 
of  tiie  momentum  of  the  flywheel,  and  out  tomii 
slowly  as  one  likes.    It  is  the  only  screw-cattiig 
lathe  I  ever  had  as  a  "  home  pet,"  so  I  am  not  a 
good  authority  on  its  general  merits  ;  but  it  apDon 
to  me  a  yory  ingeuious  and  convenient  tool  for  lighl 
work.    As  I  said,  I  have  had  the  tool  for  ayeu; 
and  have  passed  th*)  stage  at  which  I  fooadft 
amusement  enough  to  turn  up  odd  ends  of  iron  tA 
and  make  bits  of  apparatus  on  the  chance  of  findaf 
them  useful  some  djiy,  and  find  an  urgent  need  oC 
work  that  I  can  fall  straight  to  every  evening  wheal 
come  home,  and  got  my  nonr*s  exercise  wilboat  too 
much  scheming  and  standingabout  fiddling  with^eK 
which  is  fatiguing,  and  not  exercise.     And  thM^  I 
take  it,  is  *' Pheaerick's "  position,  only  hs  ifis 
omamentalist,  and  I  am  not.    Now,  the  first  mai 
I  have  come  across  is  for  small  platters  to  pot  ondr 
hot  milk- jugs,  flower- vases,  and  other  destroyenef 
French  polish^  and  there  seems  an  unlimited  denuDd 
in  the  home  circle  for  running  sizes  of  those.    Ate 
a  time  we  find  it  a  dull  job,  but  it  is  just  a  doD  jok 
the  brain- weary  man  wants,  and  if    he   hasaaf 
tendency  to  fall  asleep  over  it  (which  is  nnhealthfoft 
the  lathe  soon  makes  matters   lively  enough,  sat 
that  is  why,  since  I  last  smashed  a  thumb-Bsfli  I 
like  to  have  a  rubber  fetlock  ring  round  the  jtfn 
of  the  scroll  chuck.    But  the  family  teapot  is  sML 
not  round,  and  sooner  than  own  myseu  beaftel  I 
had  to  rig  an  oval  chuck.    The  said  ehack  Aook 
itself  pretty  well  to  pieces  on  the  next  job,  lAUk 
was  an  oval  napkin  nng  of  tough  sycamore,  lo  tint 
was  somewhat  of  a  failure,  and  the  chuck  ii  novh 
for  reconstruction  with  a   brass  ring  instsad  oil 
wooden  one,  and  sundry  other  improvementa  I 
hope  the  omamentalists  will  take  up  **  Phederick'i" 
challenge:  the  gear  of  an  omamentaJ  lathe  bv 
beautiful  to  behold,  that  one  always  hopes  to  IN 
something  pretty  made  by  it.    One  nes  ver^  piat^ 
geometrical  studies  in  black  and  white  pnnt;bB 
cut,  say,  on  a  wooden  box,  the^  are  not  ai  ont^ 
mental  as  Swedish  carving  cut  with  a  shilling  knifii 
and  that  is  dull  enough  considered  as  carving.   9y 
the  bye,  have  you  noticed  that  the  bdxwood  mUoi 
of  rink  skates  at  one  penny  eadi  make  exedWt 
binall  chucks?    I  screw  them  to  a  piece  of  ^lak 
and  hold  them  in  the  scroll  chuck.      Aoahllglit* 


[32011.1— Ox  page  422  "  EarUwoodPark"  - 

an  offer  all  lathe-men  will  be  glad  to  aoospL   Tki 
only  difficulty  is  what  to  ask  for  first.    Tlw   "^^ 
are  keenly     ^       -^    -    '     - 
for  more. 

spindle  asked  „  ^ ^ ,   ,_, 

interpolating  index ;    (3)  compensating  index  iK 
equal  division  of  the  ellipse  ? 


3,  1891. 


m<^^ 
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UtdMs  (31976)  give  soslB  ^kwing  ol 
double  eoceatrio  chuck"  ? 
bedsriok"  (31977)  avei  tried  "  aandki- 
9t  Indian,  had  "baitord  ebOiiT"  tram 
II  not,  let  him  try  them,  uid  he  won't 
Indioos. 

BCTaosaopio  qoublbs. 

— Ir  appears  thai  Mr.  Fuwior  waa  wrong 
ig  that  the  duplication  of  Iho  «peetri3 
Ljruj  in  hia  photuj^rupha  was  due "" 
'lo.  What  ta  the  eodnnce  that  aomi 
'truniontal  imperfeutiuD  ma^  uijt  havo 
JIt  effective  with  Vogel's  apectro- photo - 

Virginia  f  W  tbe  atara  are  really  clo« 
■uld  not  BViiienca  be  gat  bf  photograpbina 
i  image  of  the  atara  theaueliea,  formed 
19  oyapieca,  much  in  the  same  way  aa  E 
«tioQ  image  of  the  auh  is  produced? 

knowtho  exHct  detalLi  of  tbe  apectro- 
H  method ;  bat  it  sosma  poiaible  that  E. 
I  of  linea  might  be  produoad  by  the 
id's  rate  Bicillatinf  pretig  regiilaihi 


(jnally  falladous 

COTrVES,    AND    I.0C01(0TI7B 

BONNINa. 
— EnCEiT  in  one  point,  Mr.  Stretton 
imply  re-italo8  what  I  bad  already  8»- 
Couplinff-roda  ate  known  to  be  an 
(  "ri»fc^'  (hetler  word,  perhapa,  than 
nd  the  aingle  euginos  on  the  Midland  are 
."  I  admit,  but  not  more  splendid  than 
era  on  the  Q.N.,  which  have  bean  illos- 


gical.  or  not  too  much  to  the  poiu 

t,  when 

and   yot  hinU   or  eaja  that  « 

npUng- 

itial.    But 


The 


ia  the  bettor  ay . 

hout  coupling-roda  dnving  on  two  ajdea, 
□ponnd  which  driTss  on  one  axle  without 
•?  Than,  aa  to  oou^ling  rodg,  what  is 
sctioo,  [i,  O.ocI,  via  whyt  The  I  ia 
5y  loma  desienars,  and  not  without  good 
hiak.  Ab  Ur.  Stretton  saja  that "  oigbt- 
upled  eagiuea  are  not  requued  in  thig 
that  aettlee  tbe  matter,  and  yet  I  often 
nd  aii-coupled  (aa  good  aa  they  are 
UBBlfag  along.  Mr.  Stretton  doea  not 
inich  railvay  hia  reading  of  the 
[a  appliaa,  and  I  suppoaa  I  moat 
TDistakcn  wheQ^'two"  meant  "itop^* 

Ltional  lafeguard, 

>  ngaal  ?  A»  to  what  Mr.  Stretton  aaya 
en  running  with  tbe  fire  door  open — th4t 
raTEut  sm.ika"— I  woniiur  how  locoroo- 
en  like  that  refloclion,  for,  apart  from 
bat  you  can't  lee  the  "  danae  amoke" 
amotive  ia  going  at  apaed  with  aleam  on, 
"-9  deaiguera  about  that  they    do  not 


■ail     right' 


It  ii 


«  fire  lightly 
there  ia  a  great  temptatfou  to  leave  the 
;  but  if  Mr.  Stretton'a  atatement  it  to 
leit  queation  will  l>a~What  Is  the  uaeof 
at  all?  But  practical  men  do  not  hoid 
isws  aa  Mr.  Stretton.  Thua,  Mr.  Sinclair, 
'comolive  Engine  Itunoing  and  Manage- 
MCiibiqg  one  type  of  fireman,  aaya,  "A 
iag  fire,  ichieh  heala  the  platoa  and  9uea 
.gheat  temperature  is  continually  being 
1  by  the  auddeu  cooling  from  a  haa^ 
npcosl,  or  a  chilling  current  of  cold  air." 
flaoribiDg  tbe  model  (the  MiButifia)  fire- 
.ja,  "  When  he  opt.ii  thi-  door,  bit  loaded 
c  Seems  to  me  that  tha  fireman  must 
be  door  doaed;  but  it  waa  in  America, 
and  "  denae  amoke  "  don't  count  Uiare. 
■  this  I  aee  in  Michael  Reynolds'*  ' '  Looo- 
jlne  Driving"?— "The  interca!  between 
(  of  firing,  which  should  consiat  of  aii 
only,  each  liiae  Me  dony  in  oprruit,"  Jto. 
door  must  have  been  closed,  loo  !  Now 
Mr.  Poruey's  "Catechiam  of  the  Looo- 
nd  I  Slid  him  aaying  "  that  the  air  wbicb 
1  above  the  Qre  ahould  enter  the  flrettox 
sail  jeta,"aad,  further,  "  it  the  feeding 
sent,  there  ia  more  losa  from  the  cooling 
b  results  from  the  fraqui 


a  Bs  to  tha  numbcra  of  engines  aud 
or  less  accurate  alcetcbes,  set  U>  work  to 
notice  designers  how  V>  supply  a  proper 

■egulating  the  snppiyj,  and  thus,  while 
the  ILfa  of  the  fuma/»  plates,  do  some- 
event  eo  awtul  an  aifair  aa  that  which 
one  tioM   ago  on   the  Soath-Wntern 


loaated  him  to  deaUi .     

aboDt  locomotives  and  their  r 

discuued  with  advantage.  "  Hon.  Dor. 

SHABPBNUTQ    ANQLK    TOOLS    FOB 
BCOBHTBIC  CUTTBB, 

[:i20H.]— Mr.  N.  MicimEAN  (^SiarfiJ  very  kindly 
ahowod  me  hit  ingeniiiua  eccentric  driliing-apindle  a 
wtiUe  ago,  and  though  doubtlets  in  hia  eiperieaced 

centring  a  tool  are  far  mora  than  coDntarbalancod 
by  complication,  overhang,  and  consequent  ini 
bility.     Made  in  its  beat  form,  and  with  the  1 
wurkmanahip,  the  ecceutric  cutting  frame  ia  all 
weak  for  much  of  the  work  it  b&a  to  do,  and 
addition  of  an  eccentric  alide  would  greatly  limit 
iu  utility.     My  friend  "  F.  A.  M."  would,  Itnow, 
be  able  to  ahorpen  and  centre  hia  cutters  to  per- 
fection in  a  very  short  time,  it  he  would  only  try. 
I  have  seen  schoolboya  re-cut  an  eccentric  pattern 
without  a  miatake.   Mr.  Maclean's  eccentric  spindle 
wiinld  doubtleaa  produce  some  highly  complicated 


SEFLIES  TO  QUBSIEa 


*•*  In  Uiiir  antvtri,  Oorruptndtutt  an  rupttl' 
fulfy  ntuuitd  ta  mmivm,  m  «uA  ituttittt,  IAj  titU 
■h/mwmm-  tf  tht  gufy  atk*d. 


the  origin  of  this  pidgin  or  j 
a  of  Chinese  for  "businss 


work  in  the  hands  of  ai 


though  Tilaable  (or  many  purpoaea,  it  bad  Uie  i 
fatal  objection  common  to  all,  save  box  and  eocua- 
viz.,  it  is  (nil  of  ailUa,  which  (orbids  its  lue  fo 
omameniAl  tuminjt.  0.  O.  BUiaon. 


produced  by  tbe  deoxidatiou  of  cartton  dioxide  by 
means  of  red-hot  coals,  with  that  prodncad  by  salt. 
Tbe  one  is  a  pole  Limbent  blue  llame  not  pouoeaing 
any  characteriatic  spectrum ;  tbe  other  u  rich   it 
violet  rays,  and  ahowsa  aeriee  of  double  bands  in  th< 
irreen,  bine,  aud  violet,  the  lesa  refrsHgible  ol  each 
.  being  tha  broader.     How  does  "  W.  T.  N." 
iw  that  tliere  is  no  hydrogen  present  when  coals 
cease  to  Damei'       I  should  say  there  was  a  good 
deal  left  in  combination  with  the  carbon.    The  faut 
that  the  spark  spectrum  of  hydrochlorio    acid  ia 
lacking  in  Uie  four  poira  of  violet  bands  ia  no  proof 
that  tbe  fiame  ipectrum  is  not  due  to  the  aome   "'" 
stance,  Iwcauao  the  oouditione  under  which  thej 
produoedare  markedly  different.     Another  poii 
that  I  touod  great  diMculty  in  comparing  tbe 
spectra.      The  light  from  the  apaik  apectrum 
very  feeble ;    that   from   the  Same,   brilliant,    but 
transient,  and  the  one  would  outline  the  other, 
rendering  meaourementB  exceeding  hard  to  obtain. 


1  placed  in  a  cual  S 

ible,  or  on  wire  gs 

pure  hydrogen,  produc 


A.  Pero7  Smith. 


SoiCE  nickel  ateel  plates  recently  lasted  at  the 
Carnegie  Works,  the  apeaimens  being  out  from  a 
Jin.  plate,  gave  excellent  reaulta.  The  elastic  limit 
--  aaid  to  have  bean  from  .19,(K)0lb.  to  00,000lb..  and 

,e  ultimate    strength    lUO.OOOlb.    and    IWi, 0001b. 

he  reduction  of  area  waa  2^i  per  cent,  and  2G)  per 

int.  reapectively. 

The  AlBnity  of  Metals  for  Bnlphnr.— The  in- 

duble  snlphidea  oaa  precipitate  the  lolutioiis   of 

la  aalta  of  other  metala  as  aolphidea  of  these 
metals.  Thua  the  sul[ihide  of  copper  givaa  a  pre- 
^pitate  of  sulphide  of  silver  iu  a  eolntion  of  nitrate 
if  silver:  CuS  +  2,  Ag  NO,  -  AG^  +  Cu 
(NOj),.  showing  that  silver  has  a  greater  affinity 
for  Sliver  than  copper.     In  1837  AuUion  publiahed 


it  tl 


uatala  arranged  acoordiug  to  their 
lulplinr.  Silver  is  at  tbe 
',  followed  by  lead,  cad- 


irftaeiDg  atRnity  for  suli 
head,  ther   * 

minm,     iron,     nickel,     cobalt,     and     manganese. 

According  to  the  Monilrur  Scifn/i>/«.  E.  Scbnr- 

taken  up  M.    .\iithon's  investigation  and 

carried  it  further.     His   list  enumerates  the  metala 

follon-ing  order  :  Palladium,  mereur^,  silver, 

copper,    bismuth,  cadmium,  antimony,    tm,  lead, 

'no,    nickel,  cobalt,  iron,    Btienlc,    thallium,   and 

inganese.     The  salt  solution  of  any  metal  in  this 

rica  can  be  decomposed— at  least  to  a  great  extent 

by  the  sulphide  of  one  of  the  subsequent  metals, 

it  the  aulphides  of  the  preceding  metala  cannot 

be  decompoaed  by  that  of  any  aubaequont  one.  Tho 

■'""■"""■''■■on    is  tha   more  complete  the  further 

-letala  are  placed  from  one  another  on 

the  list.  The  metals  at  tbe  head  of  the  series  have 
the  greatest  aHiuity  for  sulphur,  and  tho  affinity 
ilficreosea  inaenaibly  up  to  manganese,  which  has 
but  very  little.  'Tbe  sulphide  of  manganese  is 
decompoeed  by  tha  salt  solution  of  any  of  the  pre- 


a  corruption  of  cEiinsse  for  "^usinsas'  t  What 
doea"joiapidjin"mBaDi-  lam  told  thatthreeor  four 
years  ago  the  Carnliillbad  on  article  on  this  dialect. 
Can  any  one  supply  the  date  'f  A.  C.  G. 

|;729Sl.]-FldKeaii  Bngllah.—All  the  diction; 


me  at  present  spell  thia 
,      .  „  ^ilvie,  inhislatf  " 

Dictionary,  spells  it  in  this  way ;  but  p 


word,  "pigeon.' 


Dr.  Ogilvi. 


pell  tha 

his  latest  Imperial 

but  perhapa  our 
ig,  and  if  BO,  Ihar 
ike  to  i 


English   lexicograDbers  are 

should  be  put  right.     I  ahoi 

Dr.   Murray   intenda   to    spell   the   word    m  um 

dictionary  he  is  now  compiling. 

N.  EOWABOS-KCBBOH. 
["29i)0.]— Equation.— "Q."  is  in  error  again. 
The  molecular  weight  of  KCl  is  74-11,  not  74-11. 
On  making  this  correction,  ttie  number  obtained  tor 
K  is  30'o.  To  insure  greater  accuracy,  yon  roust 
work  the  decimals  out  to  lix  or  aeven  places.  Let 
matakethia  opportunity  of  pointing  out  to  '""'<■ 
the  difficulty  of  this  method  of  analysis.     A  m 


-.  mistake 

I  result  of  4 
error  of  about 0-1  percent,  in  tb» 
lighing,  &C.J,  would  make  a  diHer- 
«nt.  in  tho  result.       Assoo.N.S.S. 


[73037.]— Wood,  to  fll 
occur  to  you  to  co  to  a  joL 
you  the  flaost  shavings  he 

woods  I  could  lay  hands  on 


10. — I  wonder  it  did  not 
ir,  and  get  him  to  mak« 
in.  1  wanted  lately  to 
lal  sectiona  of  all  the 
so  I  asked  a  nei  ghbooT' 

off' lovely  ahavinga,  from'whitji  I  picked  out  lota 
of  pieces  thin  enough  (some  too  thin)  to  mount. 
To  get  good  cross-grain  shavings  o(  wood  only  lin. 

or  eight  pieoea  together,  so  that  they  would  form 
an  end  of  a  plank,  and  Uien  they  can  be  eaatly 
planed  crosa- groin. 
Plymouth.  B.Sc. 

[73lt>7.]— Splnninr  Metal.  —  II  thia  querist 
really  wonts  information,  I  would  suggest  (he 
advisability  of  his  saying  just  what  he  wnnta  to  do, 
for  it  ia  difficult  to  ascertain  hia  meaning,  and  thosa 
aud  possibly  would,  reply  onghl  not  to  bo 
solve  conundrums,  fa  tho  disc  (>i<-)  to 
«,  or  what  ia  it  he  does  wont  'r  Brass 
properly  asnealed  can  be  spun  into  any  desired 
shape :  but  the  qneiy,  as  stated,  is  incomprehenaible. 

[73190.]- Fret-Saninc  Machine.- A  sewing' 
machine  treadle  frame  can  be  made  Dsefnl  in 
designing  a  fret-saw  arrangement :  but  how  can 
anyone  aay  what  device  ahould  be  adopted  without 
some  idea  of  tbe  arrangement  of  the  "table," 
which  is  not  given  ?  There  are  many  designs  for 
fret-BBWB  in  back  volumes,  one  of  WMoh  may  anit 
querist ;  but  all  be  need  do  ia  to  aecuie  to  me  mean* 
of  getting  on  up-oad-down  motion  ot  the  saw. 

T.  L. 

[73300.]— Cell  of  Specnlnm.— "  C.  D."  asks 
why  oak  or  ash  is  not  as  good  aa  mahogany  tor 
speculum  to  rest  upon.  Weu, 
I  snppoee,  because  mahogany  ia  oheap  «n 
is  •rell  known  to  be  dorable  and  not  ukal' 
Probably  either  oak  or  ash  would  answer  as  weU. 
Might  as  well  ask  why  cup*  and  saucers  are  not 
made  ot  glaas.  Seb  T.  J. 

[73205.]— Troave  Motor.— For  what  poipoaeia 
motor    wonted   in   a   "rowing"    boat,   or   ia 

rowing  '^  merely  intended  to  give  an  idea  of  aiza  ? 

3  work  for  "  eight  or  tan  houra  at  a  time "  if, 
however,  a  cautiou.  Better  tc;  Bunsou  cells,  and 
"ook  through  back  indices  (or  electric  launches.  I 
luppose  the  20ft.  boat  ia  required  to  do  at  leaat  10 
nilee  an  hour.  It  can't  be  done,  except  at  heav^ 
txpensr ;  but  a  launch  can  be  fitted  with  an  electro- 
notor,  plenty  of  deeigna  tor  which  can  be  loond  ia 
lack  volumes.  Ncx.  Dob. 

[73218.]  —  Aspbalte.- The  beet  asphalte  te 
I^loridge'a,  but  how  long  that  or  any  ouier  weai^ 
lopends  on  the  amount  ot  traffic.  Prom  the  Citr 
Engineer  information  could  no  doubt  be  obtained 
OS  (o  the  wearing  qualities  of  Val  de  Travera,  whicli 
cartainlj  sBenu  excellent  both  tor  loadwayi  and 
tootpathi.  Nm*.  Dob. 

[73261.1  —  problem.  — I  shall  be  obliged  if 
"M.I.C.G,"  will  give  any  other  solution  to  thi« 
problem  than  mine  On  p.  -lOfi,  for  he  will  find  that 
the  firat  nine  onl^  of  my  aotutions  have  a  oonunon 
difforeace  of  unity,  and  the   remaioing  14   hare 

'-ig    from    2    to     6.       Again,     asaumioK 

^E."  doea,  (hat  the  amount  ezpeudad 
Iw  each  is  SO  pence,  it  will  be  found,  of  doutm, 
that  there  ore  still  the  25  solnlions  given  by  ma. 
For  Inatanoe,  take  solntion  (3).     It  will  bawmd 
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Tar.  33,  lEIl. 


Cu-ali 


and  6  ol  tbo  aooond,  maiing  80  pan™ ;  B  buys  3  ot 
fint  kind  and  27  □(  the  aacoad,  making  80  pence ; 
C  buys  2  ot  erst  kind  and  4S  al  the  secoud.  TnakiHK 
80  pence,  and  ao  on,  tor  ajl  the  other  Bolutiona, 
Again,  "  M.I.C.E.'e"  only  two  resulta  are  both  the 
same,  being  my  aalutioD  (I'l).  Tot,  iu  liii  flret,  A 
baya  7  eggs  at  1 1  pence  each  and  '.i  eggs  at  1  penny 
■eadi ;  and,  in  hit  second,  he  bnjs  3  eggs  at  1  penny 
each  oad  T  eggs  at  11  pence  each,  and  nmilarly 
with  B  and  C.  Parhapi  "  M.l.C.E."  will  (or- 
fllve  me  if  I  point  out  that  his  x  and  i/  need  not  be 
integral,  though  they  mngt  be  positive;  for 
inrtajico.  one  can  frequently  see  eggs  quoted  at  5 
toe  a  shilling,  which  would  give  -f  =  *2; 
.Also,  auppoaiiig,  as  be  does,  Iliat  the  nuc 
eggi  booglit  by  each  muat  be  integral,'  h< 
Doareot  in  saying  that  there  are  no  end  of  a 
to  the  question,  as  be  will  Bad  that  whate' 
price  Bpent,  there  will  bo  ajwaya  25  anewert,  neither 
lea  noc  more. 

[73370.]— The  Uteein?  Llnk.- 
iog  "  link  is  not  by  any  meooB  "  only 
of  Che  opponenls  of  evolution."     The  missing  links 

bi  the  "Darwinian  hypotbeaia  "     " " '" 

true  that  when,  in  ordinary  pari ,      ___      

JDg  link  is  spoken  at,  one  particular  gap  is  referred 

to — namely,  the  Buimat  which  shouU 

■with  the  must  closely  allied  living  ,  . 

words,  we  have  not  yet  found  an  anim^  which 


,    s  the  ; 
uid  living  ajie 


jict  that  w 


iffledge 
implete  enough  fijr  us  Ui  pre- 
lis  missing  liuk  is  discoveied, 
it  probably  will  not  be  a  form  now  hving,  buto 
ioesil.  When  discovered,  it  will  almost  certainly  be 
faund  in  the  Old  World,  and  when  we  consider  how 
LtUe  is  known  of  the  foisil  remains  of  Central 
Africa  or  of  Central  Asia,  we  need  not  yet  despair 
of  some  day  fluding  it.  It  we  take  living  forms 
onlyj  we  find  many  and  great  gups,  many  links 
missing  from  the  chain  ot  "evolut' 
Teptiles  have  certain  characteristic  , 
which  seem  to  indicate  a  blood- relationship,  but 
the  links  missing  are  numerous  between  the  two 
gtonpa.  One  great  liuk  is,  however,  supplied  by 
the  iuterestina  fossil  form  known  as  the  Archoio- 
pleryx,  found  in  the  Secondary  rocks  at  Soleabofer. 
This  creature  was  certainly  parti(dly,ii  notentirely, 
covered  with  feathers.  Its  fore-limbs  bore  long, 
strong  feathers  and  formed  wing^.  The  tones, 
however,  of  this  wiug  resemble 
limb  of  certain  reptiles  more  than  those  of  the  wing 
of  any  living  bird,  the  digits  being  mure  complete 
and  bearing  claws  as  in  reptiles,  but  in  no  hving 
bird.  The  beak  was  not  homy,  but  the  jaws  were 
set  with  teeth  ;  and  instead  of  the  stumpy  toil  witb 
bunch  of  feathers,  the  Archmopteryi  had  a  long, 
liiard-like  tail,  with  a  pair  of  qudl  leathers  to  eacti 
vertebra  thereof.  Many  other  intermodiatBcharao- 
teri  might  be  mectioaed.    I'erhaps  no 


le  of  01 


missing  link  .i 


<  ufTiuity  between 
ee  that  a  great  gap 


being  much  the  largest.  In  the  more  recent  beds 
still,  the  Pleiocene  deposits,  a  stage  nearer  again  to 
the  horse  bos  been  found  iu  Hipporioa.  Here  the 
three  toes  ore  eiistent,  but  the  central  toe  is  very 
while  the  two  outer  toes  are  greatly  reduced, 
1  not  nearly  reach  the  grouail.  In  the  horse 
present  day  these  two  small  toes  are  reduced 


itiUfi 


«the 


that  betwi 

tiom.     Hany  features  in  tbe  oi 

pointed  to  a  comparatively  closi 

and  the  tapir ;  yet  anyone  con  t 

eiists  between  the  two— «  for  gi 

between  msn  and  the  most  muu-hto  ape.     At 

time  at  the  publication  of  the  "  Ucigia  of  Spocit 

■earches  of  Uarsh  in  the  Tertiary  depouts  of  Xorth 
America,  this  link  has  been  fouud.  For  tbe  sake 
of  brevity,  a  descriptiou  of  one  part  —  perhaps 
the  most  striking — must  suffice.  From  tht 
depoaits  of  Lower  Eocene  age  have  beea 
obtained  skeletons  ot  a  form  to  which  the 
name  of  Eahi)>pus  has  been  given,  iu  which 
the  "toes"  of  the  fore  limb  are  iive  in  number— 
four  well  developed,  and  the  litth  merely  a  rudi- 
ment. Frum  about  the  same  geological  horiiou  the 
Ocohippus,  with  four  toes,  only  three  of  which 
reacbed  the  ground,  and  the  middle  ot  these  three 
larger  tbsn  the  others.  Then  tbe  Uesohippus,  in 
whtoh  tbe  fourth  toe  is  reduced  to  a,  splint.  In  the 
Wocene  deposits  is  found  the  Miohippus  and  An- 
chltherium,  in  which  all  trace  of  the  fourth  toe  is 
goaa,  40  that  od/  three  reauin,  the  oentnl  one 


casual  observer,  and  are  only  lepreseiited  by  tbe 
spliut"  bones.  The  subjoined  sketch  (after 
Uareh)  of  some  of  the  above  •mentioned  forms  will 
serve  to  illustrate  the  point  better  than  words. 
Thus  the  liuk  which  was  missing  between  the  eUte 
living  Tapir  {which  is  very  similar 
to  Orohippus)  and  that  in  the  living  horse  is  sup- 
plied by  the  series  of  fossil  remains  ot  animals  which 
[isled  during  early  Tertiary  times.  I  have  here 
iven  two  instauoes  of  once  "  missing"  links  which 
ave  recently  been  found.  Many  are  being  found 
_  lery  year,  and  many  hundreds  remain  yet  to  he 
searched  tor,  the  majority  of  which  will,  no  doubt, 
"ever  be  discovered.  Ric.  A. 

[7^370,]— The  MIuIdk  Link.— As  nothing  but 
larwin'a  famous  book  lor,  as  Huxley  teems  it, 
the  Devil's  Gospel '')  drove  mo  out  of  its  theory, 
rhjch  I  had  jireriously  held  for  many  years,  into 
hat  of  "special  creation,"  it  may  int^^eet  some  to 
know  how  I  superseded  it.  and  what  a  more  im- 
portant part  "missing  links "  boar  in  this  than  in 
---form  ot  Darwinism.      I   stiU  believe  in  evolu- 

I,  the  coming  of  all  new  species  from  earlier 

ones  :  but.  instead  of  theft  surviving  by  "  natural 
iribe  this  to  their  birth  by  "super- 
natural creation  " — superoatural  in  the  exact  sense 
that  tbe  New  Testament  makes  the  birth  ot  Christ 
mpematural.  Throughout  the  ages  of  r 
iiat  ended  at  the  Flood,  I  suppine  that  wl 
there  was  occasion  for  a  new  species,  Divint  ^ .     . 

irfered  exactly  as   when  the  Yirgin  Uary  was 
ordered  to  bear  a  son,  some  virgin  ot  the  ror' 
iDteodad  one   was  ordered  to  bear 
>7ben  Luke   calls  Adam  "the  eon  i 

_   _  jmot  hold  him  to  mean  he  was  mo 

directly  and  mirocnlously  a  son  of  Ood  than  tl 

--- ofMoiy  was.     IfCbristhad "— 

'    '      "    'lad  every  earlier  pri 

Jier  toiled  or  taillc,  ._   ...    . 
haps  as  the  skull  of  Neanderihal,    would 
"mining  link."       So  were  tbe  earlier  men  and 
women,  "in  Qod's  image,"  mentioned  in  Ui 
27,  to  create  or  make  a  man  "  of  the  dust  of  the 
earth,"  or  of  an  earlier  dust-created  mother,  being 
equivalent.  So,  again,  wasEve,  it  having  parents 
or  a  parent;  and  there  is  no  Scripture  agamst  h— 
having  them.      The  phrase  that  Ood  caused  a  a1( 
to  tall  on  Adam,  and  took  away  a  rib,  and  mad. 
a  woman,    may  only    mean    that  in   his  sleep 
broke    a    rib,     and    it    was     providentially    I 
means    ot   bringing    him    the    maid    of    anotl 
tribe,    who    became    his    wife.      Fourtblj,     her 
tempter,     the     speaking     being     who      is    called 
IIi!~ni!ha.j)i.    because    of    the    hideous    doom    in- 
Hicted  on  ium,  of  crawling  prone  and  eating  dust, 
was  yet  another    possible  missing  liak.     Fifthly, 
those  called  in  chap.  vi.  the  "dau^htersof  men" 
were  oC  one  or  more  races  inferior  to  the  Adamite, 
or  "sons  ot  0'0d,"'whD  seem,  as  a  Brahmin  ic  oai 
to  have  kept  separate  from  then  till  Noah's  tii 
When  they  began  to  intermarry,  in  bis  youth, 
children  were   "  tbe  mighty  men  of  old,  men  of 
nown,"  and  none  have  beeu  of  greater  renown  than 
Sbem,  Ham,  and  Japbet.    The  phrase  that  Noah 

begat  these  does  oot  imply  they '"' 

•-   the  only  three  of  >■■ 


:  I  hope  sn  W 

,      ItBB&t—^-' 

my  reply  has  been  chaoged 
ter,  both  mean  the  same  thiag- 
e  1  and  J  are  the  Equatorial  and  Ftdai  BaKd 
larth,  or  if  the  diameton  be  repressotrf  if 
I  h,  the  result  wUl  be  Uw  aaiiie.  I  And  tti 
_  J  to  be-O0S337.  Moorfingto  th«laQ(tt»pm 
by  Lockyer.  The  two  series  wo  hava  ban  didnf 
Tilh  in  my  two  replies  hava  so^^rtsd  to  me  a  maw 
jf  calculating  the  length  of  a  deme  of  lititgdi 
measured  on  any  meridian.  The  difforBntal  al- 
also  required  to  find  the  radius  of  Ot 
I  at  any  latitude  ;  it  may  be  of  intHlia 
quote  the  result,  as  it  is  on  instance  of  tha  ifrfsa 
-*  — --—  -'  — ,ultiplo  area,  ahortening  tb«  »«* 
[f  we  represent  the  lengtk  d  i 
degree  of  a  meridian  by  D,  and  the  length  of  s 
degree  of  longitude  measured  along  the  Eqoitor  ir 
E,  the  result  for  any  latitude  I  will  bo— 


.   . .  icendonts 

could  bo  persuaded  to   believe    him.     Their 

and  so  were  Oieir  wives.  Thus  the  book  of  Gruea 
alone  gives  ua  at  least  Eve  different  specimens  i 
"missing  links,"  to  any  one  of  which  we  m!_ 
ascribe  our  tail-muscles,  ear-muscles,  or  any  other 
iesthat  have  never  been  of  utility,     "' 


births ;  but  nrnther  have  wo  any  trmtworthyla^ 
of  one  species  begetting  another,  wkmaa,  il 
Virgin  prodnoing  a  birth,  wo  have  a  groat  kittnl 

— •■-1,  the  base  ot  our  religion.  

EVOLtmOS  AKD  SFSCIil.  CuKiltaBB. 


_  baobtainodf     It  a 

of  book  I  shouhl  like  to  h»»a 
reply  was  oonsidared  aatisf  aotoiT- 


-H5 


uil 


•)i' 


ibjeot  I 
fixed  I 


The  value  ot  E  is  69'166896  miles.    Whifacnfta 
I  should  like  to  ask  why  the  Admiralty  ktf 
it  6,080ft.,  which  I   find   in  a  3«i(ril 

^.    Hob  this  any  refotooco  to  the  leagttd 

egreo  ot  a  meridian  at  any  partioilar  loSl^' 

73374.]- auda'a  UniTeraal   KieromrtB.- 

luld  "  Areturus'"  kindly  say  how  histelemspii 

mounted?    I  have  not  tried  the  gbus  retiodsn- 

pcaod  to  direct  sunlight.      Will    oiperimeDl  iM 

-iporl  neit  week.  Slu* 

[733S1.]— aiaai   and  China  BiToting.-Fiil 

details  with  illuatratioos  of  the  method  ol  riv*ii( 

china  and  glass  will  be  toand  in  tha  Dumlxn  ft 

Aug.   IH,  andSept,  22, 1882;  also  in  Oct.  ■»,  IU 

There  is  nothing  very  difficult  in  the  work,  ui  a 

lligent  youth  would,  with  a  little  prartic*,  wa 

)mB  export.     Except  as  a  "  fiU-np,"  ths  ■«« 

at  worth  making  one's  self  competent  ia.  it 

trade  price  is  only  Hd.  a.  rivet,  thoa^i^ 

may  get  ad.,  which  pays  wall  enough  «h<D  Oai 

is  plenty  of  Work  to  do.  Ntm.  Dw. 

[73383.1  — HonB-KoDR,  — The  effect  nt  Ss 
climate  of  ilong-Koug  upon  Eoropeaiis  wiD  iifc 
vastly,  owing  to  the  great  range  of  dtmataiatt* 
particular  quarter  of  the  globe  referred  to.  Tk 
effect  of  so  great  a  heat  as  that   ol  Boac-Sat 

Sn  an  Englishman  is  to  cauoo  him  to  4[^« 
te  linen  or  very  light  flannel,  cotton  sodcs,  sit 
ight  shoes.  The  town  is  healthy  and  raj  ^• 
t  you  possess  a  liver,  as  you  my,  mind  it>  bv  Mt 
taking  strong  drink,  as  many  do  out  there.  Soda- 
water,  Boss's  beer,  Goinness'  stout,  and  all  the  i^ 
of  the  English  drinks  may  be  had  there,  and  of  a* 
very  best.   Mosquitoes— thBrearemtllions,aDd»)« 


icesdingly   painful. 


liketl 


.cs-.— ■■■", I**?  '"■y  clear  yon;  bolil 

inEuropeanstyle,  then  £300  a  year  may  be  ip^, 
Chinese  dollars  are  at  the  present  time  at  a  disconBJ. 
and  English  gold  at  a  preoiium  ;  therefore  yon  sffl 
make  well  with  your  money.  Outfit— Tohn  Ckias- 
man  can  sup[)ly  you  with  Banuel,  while  linai.  bo* 
and  shoes,  umbrellas,  spectacles,  furniturs,  ui 
clothes,  such  as  you  need  out  there-all jwi 
They  are  excellent  tailore,  and  reaMmable.  Drop 
are  dear,  therefore  take  them.  Barben  art  ii» 
dear ;  but  that  must  be  put  up  with.       StudST. 

[73333.]  —  ae-aUdlng  Old  Framei.-Tki 
burnish  ia  obtained  by  giWing,  on  burnish  goIJ  "f 
with  water,  and,  when  dry,  burnishing  oat  ™ 
aaate  burnisher  ;  but  as  it  requires  a  lot  of  p»»" 
to  get  a  good  burnish.  I  think  E.  E.  Baltey  woiH 
and  iteipenaive.  He  dofle  not  say  bow  he  isgildii| 
other  parts  of  frame.  MotJjre  Ctfmt 

[73391.]— Olook  Tralna.— Much  obliged  for  rs- 
plies.  What  is  the  arrangement  of  hammen  fix 
striking  on  tubes  (instead  of  gongs)  ?  What  put* 
tube  should  hammer  strike  ?  Are  the  lattex  fta* 
with  lealber?  What  are  the  tube*  made  ot  ?  WM 
is  the  lowest  price  these  can  bo  bought  for? 


I  outlet  is  3o[t.    Thanka  for  yovr  n 


Sbem,  Ham,  and  Japhet  we  have  at  least  three' 
quarters.  We  can  barely  reach  theeigbth  of  on 
Adamite's  age,  for  similar  reasons.  Now,  Darwiu'a 
and  Huiley' a  theory  ot  apes  producing  menis  juat 
as  supernatural  as  this  Biblical  theorj—j''*'  "  un- 
iootra   to   oatnre  oiouud   aa  Tiigma  producing 


r7:>3S7.]— Preaiore  Oaii»o.^' — - 

of  this  instrument  will  be  easily  understood  l^t 
glance  at  the  iketcb,  and,  with  a  Uttle  ears,  Ml 
could  be  made  well  in  steel  or  brass  tot  a  "Xw 
The  gauge  is  screwed  into  eomo  pait  ot  tbabu 


■NQLISH  HEOHAma  AND  VOBU)  OV  80IZN0B:  No,  IMS. 


jAir.  23jJMl. 


iptioiaa  who  aappllM  tham.    Yoa  will  piobably  Dot 
;<t  all  t)i«  taquued  akea,  but  BometbiaB  nau  thsni. 
A.  Caplitzi. 
[73123.1  — Salt   and   Snow.  — When  a   bodr 


,_.-H  from  the  solid  ttate  into  the  liquid  it  Btuoi 
B  Imtga  quantity  of  hut.  B^lt  haa  s  peculj- 
bow^ful  affini^  for    water,   ■'■-   — '■'  '     "    '- 


...  e  Utter 

IT  puticlM  to  melt,  atuorbiiig  a  great 
Dnantltf  of  heat  in  their  chiuge  from  tlie  lolid  to 
Uie  liquid  itate.  Wheo  Fahreohsit  invooMd  hii 
theimomater  he  mixed  salt  and  anov  together,  uid 
in  this  mode  produced  the  moat  inteiue  cold  known 
ht  that  time.  He  therefore  made  thia  the  iitartiaff 
point,  or  sero,  of  his  thenaomater. 

O,  D.  Tbsdeoab. 
r734a8.1-CoU    BoUer.— I    should  lito    to   ask 
■'LiMidoa  Hirer"  how  it  is  poniblo  for  water  to 
ciioulsle  in  a  coil,  "the  lower  end"  of  which  i 


atho" 


op  "  of  rerarvoir  or  ieparator  'i  Ha 
eridantl;  thioksbe  is  going  to  obt&m  ateam  from 
the  bottom  end  otooil.  He  does  not  eaj  what  ia  to 
be  done  with  the  top  end  of  coil.  If  it  ia  to  be 
oloaad  up,  the  water  will  soon  be  driven  out  of  the 
ooil.  The  coil,  as  the  water  oaunet  return  into 
!t,  will  soon  become  red-hot  and  collapse.  Ha 
QTideDtty  doee  not  ioteud  to  c&rrj  the  top  of  coil  to 
lower  end  of  separator,  or  it  would  not  be  neces- 
iary  to  put  a  cock  there  to  draw  off  waste  water. 
How,  aixi,  doee  "London  Eivar"  propose  to 
aioutain  whether  there  is  any  water  in  the  coil  or 
Dot?  Ha  mdcee  do  proTtsion  for  a  water-gauga. 
Bnd  there  ia  do  plaoe  on  his  arraugement  to  Q!i  oue. 
■w.  ..r,  T>  e.  „  _.. ._  _.i—  jj  |,gj]  jjuijaf  [pom 


I1"H.  1    . 

"London  Eivi 


,   luB   < 


.   will 


ooil  baQer  for  amoll  powera,  and  when  1  havB 
obtained  perfectly  aatufactory  results,  n-ill  forward 
Nuns  to  the  "  E.M."  Sos-sin. 

[T3133.1— BotanioaJ  auery.- The  tuinmma 
ionuiH  of  horticalture  oonnats  in  iminvving  the  eiza, 
AaTOor,  aad  edible  portiou  of  all  fruits  aud  esculent 
iDota.  Thia  has  been  largely  accompliBhed  by  the 
artifidal  procMeei  of  selaction,  hybridisation, 
manuriDg,  and  pnuiiag,  thereby  augmeuting  the 
dapoeit  of  cellular  tissue  [pulp)  by  the  ohliteratiou 
of  OTules.  After  tiie  usual  stage  o(  fe^rmeutatiou 
ha4  elapsed,  an  abnormal  Sov  of  CDuceutrated  sap, 
doe  to  the  stimulating  oporatioDi  of  tliH  gardener, 
il  Uie  primary  cause  oi  the  juicy  and  bulk;  derelop- 
ment.  It  such  a  (ruit-beariog  tree  or  kitchen  rega- 
table  be  neglected,  the  produce  eoou  reverts  to  the 
OligJDBl  seed-beariog  species.  1  know  no  bettor 
oraDgee  in  aDV  part  of  the  world  1  have  visited  than 
those  ol  Natal,  Thoy  are  very  large,  thin  rinded. 
dark  ooloured,  juice  nlled,  and  usually  seodloas,  or 
with  a  few  elirivelled  seeds.  Here  a  coogeiiial 
climate  has  aBsisled  the  horticulturist  larg^.  The 
SaltBua  raisios  of  Singena,  as  loDg  uo  aa  I  cao  ro- 
member.  have  perpetuated  their  seedleM  character : 
so  have  the  closely- alliod  Kiitmiieh  o(  Afghanistan, 
so  abundant  in  that  coantn  that  even  beggars  eat  it. 
Over  40  years  ago,  at  PoahawTU',  when  annexed  by 
the  British  Qavemment,  about  three- farthiogs  a 
ponud  was  a  market  price.  I  huve  seen  the  small 
flkpse  leaved  vines  of  this  variety;  but  they  would 
not  bear  fniit  io  Hindostan,  though  I  have 
grown  and  eaten  other  delicioiie  kinds  raised 
Rom  imported  seed  by  myself  and  others.  I 
will  now  give  an  example  of  a  favourite  garden 
Menlent,  the  "  globa  artichoke,"  requiring  a 
warmer  climate  than  Englaud  to  attaiu  perfection 
as  a  delicacy.  When  I  was  residing  in  the  Korth 
ot  India  I  obtained  aeeda  from  America,  said  to  bo 
of  a  superior  growth.  I  raised  many  planta  rapidly 
in  the  deep  saudy  alluvium  of  my  garden,  eveutnall  ~ 
exhibiting  bBode,  each  one  of  wliich  coverEd 
cheeee-plate  \  moreover,  they  became  seediosH,  bo! 
"acalee  and  ttotloms"  running  very  thick  and 
fleshy."  1  need  hardly  aay  that  attentive  tbluning 
of  the  flower-buds,  special  manures,  and  frequent 
irrigation,  combined  in  the  prodaction  of  a  t^pc 
odVt  to  be  propagated  in  future  hj  oif iihoots,  wnicb 
I  diitributed  among  my  friends.  Dr.  Baitooc') 
"Classbookot  Botany,"  with  over  1,000  illustra- 
tiont,  I  strongly  recommend  ta  all  who  take  an 
istereet  in  the  secrets  of  vegetable  life.  Eos. 

[73131.1— Bleetro-Hasuet.— "8am"  gives  nc 
sues;  however,  let  him  i^lect  a  wire  which,  when 
wonnd,  shall  incroasa  the  diameter  of  the  magnet 
from  1  to  1|,  and  gives  rciistBoi^e of  about  20  ohms. 
This  will  give  about  as  strong  a  pull  as  ho  will  bt 
able  to  get  from  his  six  No.  2  Leclanchcs,  but  I  must 
warn  him  it  nill  not  last  long.  If  he  wanti 
oontinned  pall,  60  ohms  is  the  very  lowest  resist- 
ance, and  with  the  best  known  Leclancht-s,  it  will 
drop  50  per  cent,  in  about  150  hours'  continaous 
work.  J.  W.  Vf.  B. 

— YoQ    do   not  Bay 

J  _ rt  your  magnet,  nor  the 

approximate  size  ol  armitura  you  wish  to  attract. 
In  the  following  reply  I  have  reckoned  for  a  magnet 
made  ol  Jin.  inm  rod,  'i^Hii  Inu^,  bent  tu  the  shape 
of  a  horseshoe,  with  parallel  liinbe  ubout  jiu.  apart. 
1  na  ftlvo  *-"'™j  it  lor  ^laatod  tL^  you  uteaa 


[73131.] -Elsotro. 


mend  a  suitable  battery. 


greatest  attractive  power,  and  not  greatest  snitain- 
ing  power.  Wind  each  limb  of  the  above-named 
}in.  rod  with  abonl  SO  yards  or  six  laven  of  No.  21 
single  cottoD- covered  wire,  previou^^  well  basted 
with  melted  paraffin  wax.  Let  the  wire  extend  for 
ibout  Gin.  op  each  Umb-  In  crossing  over  from  one 
limb  ta  the  other,  remember  to  reverse  the  winding, 
thna  CO.    Work  this  with  the  six  c^s  in  series. 

8.  BOTTONE. 

[73435.]  — Tolophone.  — Your  difHculty  is  no 

doubt  in  polishing  the  carbon,  which  must  be  highly 

polished  so  u  to  give  it  a  hard  umooth  surface.      X 

—  ft   button   is  useless,   as  the   surface   is    soon 

om  away  by  the  platinum  point 

P.  C.  AlLMP. 
[73135.]- Telephone.— The  carbons  of  the 
Blake  tianemitter  are  made  from  electric  light 
iMn  rods  about  ^io.  diamatw,  sawn  off  about 
.  long.  They  are  polished  on  several  grades  ol 
try  paper  glued  on  to  a  flat  piece  ot  board ; 

with  the  finest  tUl  a  semi-lustrous  polish  is 
lined.  It  sometimes  happens  that  the  texture  of 
carbon  at  the  centre  of  the  rod  is  not  dose,  or 
shows  a  small  star-like  ccmck  ;  in  either  case  it  is 
useless  lot  this  purpose.  ADOther  important  thing 
is  to  sua  that  the  small  piece  of  carbon  is  firmly 
burnished  into  the  brass  mount.  J.  B.  E. 

[73433.]— aieotrio  LiRhtliiff.— II  "Amalaur" 
will   give   speed  of   machine  when  running  as  a 
Ijnamo,  voltage  of  lamps  be  uses,  and  what  power 
tors,  I  can  recom- 
J.  W.  W.  B. 
[7313<1.]  —  Blactric     Lighting.— How    many 
ore  times  is  this  question  going  to  be  asked?    Can 
Amateur"  not  see  the  abeurdity  o£  using  hitt- 
ries  in  counection  with   a  dynamo  for  lighting, 
se  one  or  the  other,  giving  yreferonce  to  the 
tEar,  if  you  bavQ  power  to  dnve  it.     You  could 
-ive  it  from  the  foot-whcel  of  a  Inthe  for  short 
experiments,  but  it  will  soon  tire  you  out  if  used 
for  any  length  of  time.    Supposing  that  your  motor 
took  20  ceDs  to  drive  it  with  the  dynamo  to  light 
two  lamps,  the  batteries  oloua  would  light  throe  or 
four  ;    thus   the   absurdity    of    using   an  electro- 
motor for  driving  a  dynamo  lor  lighting.       F,  A. 

[73138.1— Elootrlo  LiKhting.— Two  jo.p.  lamps 
require  3b  watts  to  light  them.  Thirty-five  watts 
equal  ,'i  of  a  horse-power.  Suppoeinij  your 
dynamo  were  of  00  per  cent,  effloiency,  which  such 
small  dynamos  seldom  are,  you  would  need  I'uH.P, 
to  drive  it  to  give  this  Lght.  Now,  on  electric 
motor,  more  especially  a  small  one,  wastes  quite 
one-third  of  the  energy  put  into  it,  in  oonveraioD, 
so  that  to  work  four  electro-motor  by  battery  to 
drive  the  dynamo,  to  give  this  amount  ol  light,  the 
battery  should  give  at  least  ^  of  a  horsa-powBt,  or 
53  watts.     Now  S3  watts  would  light  threo  6c. p. 

lamps.    So  you  see  this  would  be "— 

buying  a  penny  to  bi'-  -  "- '" 

absolutely  necessary 
tainod  by  using  a  small  Siemens  motor,  with  arma- 
ture about  2in.  by  6in.,  wortod  by  VI  chromic-acid 
cells,  quart  size,  connected  in  series. 

S.   BOTTOSE. 


'Die  English  UBOgedilTersvacy  muchfrom 

that  obtaining  in  Greece  itself.  The  rules  followed 
in  Eeglish  schools  are  minute  and  perplexing ;  but 
the  general  taw  is  that  the  Bocents  as  written  do  not 
affect  the  pronunciation  of  the  words,  but  that  all 
words  ore  accented  on  the  penult,  or  last  syllable 
hut  one,  when  that  syllable  contains  a  long  vowel, 
and  upon  the  antepenult,  or  last  syllable  but  two. 
whan  the  vowel  of  the  penult  is  short.  Diphthongs 
are  generally  long.  Greeks,  however,  maintain 
that  their  pionnnaation  of  their  anLieut  language, 
which  ia  tho  same  aa  that  of  modem  tiroak,  is 
correct,  and  it  is  highly  probable  that  they  know 
better  than  Englishmen  hew  their  own  tongue  was 
pronounced.  The  pronunciation  adopted  in  modem 
Greek  (or  neo-Hellaaic)  prevaUad  at  least  as  lor 
back  as  tho  davs  of  Xenophon,  aud  it  ragnlatos  tho 
accented  syllalila  entirely  by  the  written  accent. 
Ibo  ancient  Greet  articulation  was,  however,  more 
nicely  ragulatcd  than  the  mt>dem,  for  it  distin- 
guished between  the  several  intonations  of  the 
varying  accents— acute,  circumfloi,  and  grave. 
The  Greek  pronunciation  of  tho  letters  of  tho 
alphabet  is  also  entirely  dilTorent  from  that  taui;ht 
in  English  schools,  tho  vowels  reaemhiiDg  those  in 
Italian  (except  'j,  which  has  the  Enphsh  pronun- 
ciation), and  the  consonants  ji  and  i  having  the 
sound  ol  "  V  "  and  '"  th  "  rtHpectivoly. 

J.   M.  WiGSTATT. 

[73)10.] -HoatioK  Water.- 1  have  a  tank 
holding  some  030  gallena  ot  water,  which  is  heat«d 
as  high  aa  211^  by  means  ol  a  coil  in  about  out 
hour  and  forty  minutes.  The  coil  oonsists  of  about 
30ft.  of  2in.  iron  tubing,  fed  by  a  tube  from  boilei 
same  size  as  coil,  the  same  having  an  outlet  of 
quarter  tubing.  Steam  pressure  oOlb.,  turned  oi 
lull  at  boiler,  and  allowed  to  pass  oniDtenrnptedly. 
Q.B. 


[73140.]- H»»tiiiK  Wfttap.— Toheatwitssk 
jacketed  pan  wQl  dspeod  npon  Uis  presnin  el  t 
Mm.  TonvrillbsawaTBtliBlieaaf  tfssjsviii 
proportioD  to  the  prsanue.  So  tar  as  n  e 
licence  goes,  a  ooil  of  pips  in  pan  wooU  iMilks 
water  to  boiling  point :  loose  eteain  bkrwa  isM  tj 
water  at  snfScinit  presoure,  wooU  heatbawri 

SuudeflaDd.  W.  OsmuT. 

[73440.1— Heating  Wator.— Tos,  a  risaa  a 

in  Wtom  of  dye-pan  will  hsat  the  waterts£l?I 

and  a  fire  under  the  pan  will  not  make  the  aat 

any  hotter— that  is.  tf  the  top  of  the  pan  imh 

n  to  the  atmosphere.     Loose  steaia  blown  ia 

bottom  of  the  pan  will  aJsa  prodnos  thiiRnI 

1  if  von  have  not  found  it  ao,  it  is  becaaia  ;i 

'e  either  not  anough  staam  or  too  snail  a  pips. 


the  tamperatuis  to  the  boiling-point,  providsdys 
have  enough  steam.  Of  coutbb,  if  the  ka  otM 
by  conduction  and  radiation  is  greator  thai  III 
increase  by  steam,  you  will  fail  in  yoor  o)}iA 
TheoretictJlr,  lib-  ol  steam  will  raise  ab.  <rf  Mk 
Io  boiling  if  there  is  ns  loss.  In  a  jsokebdpa^* 
ateam-coil,  everything  depends  npon  tbstHf» 
ture  and  pressure  of  the  steam.  It  can  bsoij 
you  have  pressure  enough.  tk 

[73111.1- Faulty  American  OiraiL-Ib 
cause  of  the  fault  complained  of  ia  due  to  i  lafaa 
of  air  between  the  under  portion  of  the  tnluM 
and  the  mortise -board.  If  the  fault  isrenh^l 
should  reoommend  a  new  tubeboard.  lu  mt 
reeds  would  no  donbt  do.  A  new  tubeboaidnd 
not  exceed  10s.  or  I2s.,  if  a  three-few.  If  is 
fault  is  only  a  alight  one,  take  off  pallets,  kt-M 
run  in  a  little  hot  thin  glna  wham  the  Issk^a 
Write  again  if  you  don't  succeed.  Be  ven  EwrU 
with  the  glue.  It  requires  care  and  sDme  iifftii 
judgment  to  make  the  Job  succflsaful.    Q.  Ftilk 

[73413.]- Fiold-aragnet  Winding  «(  Bf 
namoB.— Prof.  SilvanUB  Thompson's  rale  *»■• 
pound  winding  is  as  follows:  "Theciuititri 
aariea  turns  most  be  to  the  number  ot  ghmiL  tUK 
as  the  sum  of  the  redsloncea  of  the  inutunoi 
aeries  coils  ia  to  the  sum  of  the  reiistaiica  ol  b 
armature  and  shunt  coils."  Since  the  luiitiuad 
the  seriea  coils  is  generally  about  two-thirdiMd 
the  armature,  while  that  of  the  shunt  coOi  ii  K 
times  that  of  th  a  armature  it  wiL  be  tesntUb 
number  of  amp^'re  turns  m  both  Is  atnuttqid: 
but  since  in  no  case  doesall  the  current  pssitlinv^ 
the  series,  or  through  tjie  shunt  ooilB,  bet  ''''<''£ 
both,  in  varying  proportions,  it  follow*  tliat  il  M* 
ampere  turns  are  required  in  all,  it  will  ut  Is  1 
necessary  to  put  quite  8,000  ampere  torsi  ia  «^  { 
S.  Bomai 

[73113.]  —  Field  -  Uamet  Wlndtac  ' 
Dynamos. — If  S,000  ampvrs  turns  are  rtqiinl* 
give  a  certain  output,  it  means  that  both  toia  al 
shunt    combined    are  to   give    the   above  *f^^ 

Swer.  The  proportion  between  the  two  viodjap 
pends  entirely  upon  the  design  of  the  uiai.iml 
i.e.,  upon  mass  of  iron,  point  of  magnetie  lumt 
which  iron  is  worked,  and  the  number  ol  fai>ai< 
wire  on  the  armature.  I  have  known  djsaafl 
where  the  No.  of  ampere  turns  in  seria  ■^'^ 
equalled  tliose  in  shunt ;  but  such  a  mochisevM 
be  very  costly  if  made  efftdent.  The  nun  *■ 
proporfjon  is  series  to  have  30  to  50  per  csaL  rffc 
total  BmpiTe  turns  required.  Aa  aneximpli,  i>t 
-lOO-tight  dynamo  we  recently  sent  out,  the  uf!* 
turns  on  shunt  were  lA.OOO,  those  on  seiitsMl^ 
If  "Unsettled"  will  give  exact  dimenuca  of  til 
dynamo,  particulars  of  winding,  I  can  tdl  Us 
apuroiimately  how  to  compound. 

J.  W.  W.B. 

[73441.1-Modloal  aoll«.— I  oncekneiTBlIr 
Hay,  who  used  a  nnmber  of  Qrove'a  oella  (iM 
30  to  50)  for  the  appUcatian  of  ths  dinct  rairUlk 
medical  purposes.  Si. 

[73111,1— Medical  Oolla  and  Batt8rlea.-T< 
Mb.  BoTTOME.— No  ooil  can  posaiblj  giv(  a  tar- 
tinnoua  current.  Tho  corranl,  if  aucb  itaiH 
railed,  is  intermittant  and  altemateindirectioa.  * 
battery,  such  aa  tho  "Spamer,"  which  oooMfj 
30  or  40  compact  chromic-acid  csUa,  is  the  on*  Ml 
by  medical  man  when  a  oontinuons  cmnst  1 
doKred.  Tho  current  from  such  a  battery  tsa*' 
interrupted  when  a  "shocking  "  effect  is  calMta 
by  the  uso  of  a  tapping  key  m  circuit.  The  w«l 
.. — j:..i  battery  are  vary  loosely  used,  s^ecblt 
iff  coils  furnished  wifti 

^ .  ,  OS  "  medical  battsriH" 

but  the  phyoiolagical  effect  of  the  altefsal^ 
currents  or  shoAs  given  by  the  coil,  is  ijOj 
different  from  the  gentle  and  bardlj  apprKuU 
aanaation  ft  up  by  the  "direct"  or  contiasji 
current.  Both  are  nsaf  ul  in  their  way  :  but  neiibi 
should  be  Bsed  except  under  the  direction  lA 
medical  man — no  advertising  qoack.  mind.  1  ali 
not  possibly  say  whether  the  application  of  ^ 
tricilj  would  bMiefit  your  friend.        9.  Borrffirt- 

[T3111.]— SEadlcal  OaUs.- 1  ima^e  that  "A 
Boliona  will  find  sonu  difficulty  in  anavaiaf  H 


'medical  battery 


ork  th« 
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OU  jriila  &nd  eittmation  at  the  CI.  C&n't  say  moie 
Without  knoidng  ciicuinstancea.  A  bit  of  poroe- 
bun.  (neb  u  a.  broken  crucible,  i«  ths  beat  aubstitute 
for  Pt  foil  in  tlie  CrMo  teat.  Sx. 

["3476.1— Lathe.— It  no  doubt  "could  bs  a 
pouible  Uung"  for  "Fitter"  to  fit  up  a  3im. 
■crew-catting  lathe,  bat  if  bs  only  doei  K)  in  hii 
■pare  time  benill  not  want  another  job  before  next 
Uiiiitntaa.  If  yon  buy  the  catticga  in  the  rough, 
you  will  want  a  pLoniiie  nuchina  for  the  bed  and  a 
ptanei  01  Bliaper  tor  Blide-reBt  fittings,  &a,,  ai  you 
voold  have  an  immeDae  smouat  of  work  to  finiah 
them  with  a  file.  From  persnuat  experiaace  of  this 
•ort  of  thing  I  would  lay  to  "  Fitter,"  Don't  attempt 
{tin  "  an  ordiouy  fltting  shop  "  ;  the  toali  to  be 
found  UiHTe  are  not  Aufficiantly  accurate  to  tura  out 
a  Biet-claaa  job.  Soi.Ein'. 

[731T7.]  — Brazinv  Iron  Banda.  —  In  auch 
a  MM  my  natire  blackemitlis  used  to  secure  the 
''  lapa  "  with  light  liTala  before  bnuiiig.         Eos. 

[73479.]- Watar-Power  for  Elootria  Liffht. 
'Wuer-powei:  U  the  cheapest  way  of  obtaiaing  the 
eleotrio  light,  uid  turbinaa  are  eminently  luited  for 
driving  dynamos,  ae  from  tbeir  high  speed  they  can 
Ike  coupled  direct.  You  would  re<)uire  approii- 
watelj  lOH.P.  (or  yonr  100  16c,p.  lamps. 

F.  C.  Arr^op. 

166,  Queen  Victoria- stieet,  E.C. 

173479.]— Water- Power  for  Bleotrlo  Llg-ht. 
— The  turbine  that  I  have  in  my  charge  (ur  eleclrio 
Itghting  is  a  21iQ.  one,  that  is,  the  revotving  put, 
and  ia  13H.P.,  with  8ft.  htad ;  Gft.  head  it  is 
8S.P. ;  but  with  5(t.  Gin.  head  the  dynamo  has 
~     a  off  3,600  watts,    or    enough  to  light 


flOvolt  It 


The  flood  is  said  not  to  make 


mack  diSerenoe  if  the  head  rem: 
*,  turbine  with  Sft.  head,  if  you  count  ten  lamps  per 
H.P.,  10  X  1'2  =  120  Iflc.p.  lamp*.  I  oaonot  give 
Sib  q^uantity  of  wator  it  takes ;  but  there  are  21 
oi)enmge  around  it  lin.  wide  by  l'2in.  high. 

J.  VlSlCOlDlE. 

[73480.1 -Oaa-LiKhtinff— Core,  7in.  by  Jia., 
and  wound  with  lib.  of  No.  13  double  cotlou- 
ooversd  wire.    Tou  require  special  burners. 

[73480.]— Oaa-Liffhtlng  by  a.  Coil,- A  woU- 
Boade  coil,  with  iron  core  about  Sin.  long,  ^in.  dia- 
meter, wound  with  two  layers  of  No.  24  dlk  for 
primary,  and  2oz.  of  No.  40  silk  for  eecoudary, 
weU  insulated  between  each  layer,  will  give  aatia- 
factioD.  Tbe  coil  should  be  provided  with  a  proper 
Oontact  breaker.  For  full  directiooa  for  making 
mail  a  coil  I  must  refer  you  to  my  book,  "  Elec- 
trical Instrument  Maldiig  for  Amateiirs." 

S.  BorrosE, 

[73483.]— Drnama-'WiadinK.— In  my  book, 
"liie  Dynamo:  Row  Made  and  How  Used'' 
(•erentJi  edition),  I  give  the  calculatioiu  required 
lor  winding  dynamos  of  aU  kinds,  and  I  specially 
point  out  that  in  small  machines,  Sir  William 
Thonuon'a  mle,  that  the  reaiatance  of  the  shunt 
coils  should  be  400  times  that  of  the  armature,  is  not 
applicable.  I  may  mention  that  in  practice  I  &nd 
that  in  a  Sep.  maohiue  the  ratio  roust  not  eieaoil  1 
to  4,  in  a  20c.p.  machine  tba  ratio  may  ba  1  to  8, 
and  in  a  lOOc.p.  machiue  I  to  12,  or  even  more,  if 
tiheiron  is  soft  and  good  ;  but  the  reaifltancc  of  the 
■hunt,  even  in  a  lUOc.p.  machine,  should  not  eioeed 

'" "■-  -  — ture,  otherwise  the  field 

smselves  at  all,  unleaa  the 

._ .._  _.    _  vary  high  speed.     The 

teuoD  of  the  diacrepaiicy  between  the  different 
•iiithoiities  named  ia  that  some  are  purely  theoretical 
men,  while  others  give  the  results  of  actual  practical 

work.  S,   BOTTOi-B. 

[73484.]  —  Secondary  Battery. — Lead  grids 
can  be  purcliased  from  thp  patentees  and  their 
afents.     Twenty-Qve  cells  will  give  a  very  good 

light.  S.    BOTTOSK. 

[734S4.]— Ssoondary  Battery.— Certainly  yoa 
ouipuTchaie  them.  You  can  get  them  of  almost 
■ny  mannfaoturers  of  accumuiatora.     By  — ■' 


fiO 

magneta  will  not  € 


[73480.]- Motor :  Winding  with  Pinor  Wire. 
—To  Ma.  BoiTONB.— You  would  not  get  better 
remit!  except  uuder  two  circumatonces :  First,  if 
the  batteries  were  distant ;  second,  it  the  bat- 
teries were  increased  in  numlwr,  and  placed 
in  leriee.  If  the  motor  it  near  the  batteriea,  it 
would  be  better  to  leave  tba  winding  aloue,  and 
add  a  oeli  or  two,  ooupled  in  parallel. 

S.  DonojiE. 

[73487.  J— Paint  for  Batb-Sooni.-I  think  the 


"■  liquid  gUas  varnish. 


1  for  I 


n  a  cleaa  level  surface  vroulci 
wcceed;  possibly  ■' Ruhinaou'a  iiateut  cement,"  so 
mnoh  uaed  for  lighthouses  nowadays.  This  consiats 
of  calcined  alabaster,  looks  very  like  plaster  ol 
Forii.  and  dries  very  hard  and  quickly.  I  thiiik  it 
DOuld  be  coloured  with  any  suitable  mineral  pig- 
ment kneaded  into  the  cement.  I  have  some  of  the 
latter  work  round  the  inside  of  my  front  bow- 
wlndowi,  done  three  yean  ago,  and  painted  white 
— then  is  not  a  crack,  Eoa. 
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QUERIES. 


Iisiss-l  —  Armature  PnnohinBi.  -  Will  Mi. 
Bottoaefcndly  jive  the  dimenaiona  of  Pacinotti^fl  punch- 
ini^-that  is  breadth  of  tooth  and  bivadth  of  apace, 
di'ptb.   thiokoeM,    Ac,    from    liu.    upwards   to  Jtrgaii 

risisg.]  —  Ftxskat  OalTBiiometer.  ~  'Will  Mr. 


ihidl  b»ve  loX°tolhe 


fl»l80.', 

Auhii  or  >b.  Bottooe  kindly  Inforai  u 

mjH  of  makiiw'.a  pocket  nivanometer.  vatcD  sue,  wim 

quantl^  and  sue  (rf  wiM  forordlHUT  «D-«ark,&c..ijH 

sketch  wonld  obUge,— Cokbtint  Bxtoiia. 

IIMflO.l-To  Mr.  Bottone.— PleiiM  frive  numb™  of 
]4pa  and  siie  of  wire  for  priraajT  and  ssrondary  coil,  ss 
dlmetulobed  ia  four  book  on  "  Electrical  IiutrumeTit- 
M^ing"!-Coii.. 

(IMSl.l-Wlmahorat  Uachlna-I  am  told  Ibat 
the  ptata  fui  one  ol  [hws  nudiin«  mn  b>  mml<,  ln>in 
pasteboHrd.  and  to  oc' 
'■ourB"t«Ua  b«inn< 
boaidsl    ahallxEave 

and  it  not.  with  what  am  I  to  coat  tham  ?    AIho 
coating  (whalavBT  it  is)  be  put  over  the  i-niall 
foil  en  the  plates  or  not,  and  also  the  distanw  t 
should  bo  apart  from  eodi  other  t    1  propow  ou      „  .  . . 
plates  with  a«in.  radius.— A.  U, 

[7311W,]-To  Mr,  Bottone.-Will  you  kindly  tell  mo 

of  cdl  la  7i  depth.  ^  iHOglh,  width  3i.  HKed  with  IS 
plates,  S  bf  S,  lead.  And  what  quantity  of  oulphurio  add 
iholl  1  wont  la  char^ the  cell  tn^loip  fittmg  vllh  s  droanio 
of  ISO  volljT  What  oandle-pawsT  lamp  will  this  txtll 
llgbt,  and  how  manv  hours  will  it  bum.  and  vrhat  wiU  the 
time  tie  filUng  the  same  with  the  conent  before  it  ia  reaJ; 
for  lighting  T— Avliottj  IsqiiiHita. 
[731ia.]— Cli»r»lnB  AcomnnlatorB.— I   want  to 

tbemochioc-ia  thupoMibleT  'if  au,  hom  Hhalll  arrange 

What  size,  and  bow  maDy  oelle  eball  I  rciuire  to  light 
M  Sfl-valt  lamps,  IHcp  ,  for  H  boun  I  Drnaao  gives  MO 
amp^r«e  at  1C6  foils,  aad  ii  aoorda.  from  ooaumulatorB.— 
Et-ecTBic. 
[7M»(.]— Bapidly  Botallnar  Spindle. ~t  wish  to 
,.  __._..,.  ..  . i.jgt  Tcfiioiti.    The  iplndla 

epced— friHS  CM  to  WO  s  HvoudT   Ii  tid*  meed  poailble, 
and  am  I  going  the  right  way   about  itf  How  abont 

on  the   subject  of  high-apeed  machinetj  wSU  greatly 
oblige, -C.  li.  T. 

[73495,1— lo  a. —What  i"  the  beat  method  to  adopt  to 
eoDUOiolaq  iaa  when  large  blocks  are  uaed  piled  round  a 
cold  chamber  I  Baqnlred  to  be  kept  at  tneiing  jiolnl,  or 
aa  near  that  aa  possible  for  months.  We  have  tried  piung 
the  ice  by  itself  in  places-from  Ztt.  cnbsa  to  ■!*«  of  Sio. 
cubes,  and  alati  by  sunoundlDg  the  piecee  with  sawdust, 
and  incline  to  thhik  the  former  lew  waatetnl ;  but  wcold 
be  ^lad  of  ao^  experienced  opinion  en  the  matter.  The 
com  cellar  it  bedded  in  a  sand-hill  coveied  with  turf,— 


L  BTdoll  BpiDdle  at 


[T3499.1  —  Ferretypa. 


-  CoalA  any    of  your  kind 

^  ._  -lion.  lalL^nbrau,  fie.  oOlud 

OHO  backed,  bodied,  or  tinted  chocolate,  black.  <kc.,  aa 

ream  coIudts,  to  appear  clear  yet  not  nbtrudcl,  so  ai*  to 

thor  big  mural  tablets  at  the  railway  stations  T— Cos- 


reader  ssolst  n 
each  t    Also  con  it  be  moiled  in  a  comma 

l«  proceed.— BuAB9£v. 

[7 MBS.]— Plaster  of  ParU.— Can  plaster  of  Vi 
which  is  rather  weak  from  a^,  "" — -■- ' — ■-  — -'  — 

mlh  plaster  of  Paris  li  make  tl 

dors.if  ootfmixed  with  walerf    HdwchoI  ■oflenplostei 

of  Pari*  where  it  boa  been  used  f-  -"-  '-  — ■-' '-  •- 

glua,  so  a*  t«  sepaiate  themt-Ci 


[rstffl.)- White  BnwB.-Will  i 
ritb  particulari  of  whittf  bnua,  ti 
luoatitjefl  of  each!  Also  con  it  be 
Lrv!    A'  


id  Diefal 
led 
lUy 


:b  metii-work  t 


[T3IM,]  -  SUTei^platlns-  —  Can  any  of  "SB- 
reodeix  juminh  me  with  a  rSlable  method  ol  An* 
BilTer-platiag  some  goull  biasi  aitioles.  so  chat  it  iaaSi 
come  oS  very  cooily !— AKaTEUa. 

[73SX).l-Oiindtne  Lttwn-lCower  O^ladsa 
and  Platee.— Will  some  reader  pteaae  give  ne  ali 
particularawith  diafram  of  method  for  grmdrngtheiiw 
— fiomaln.  up  to  llin.!  I  havo  ■  lathe  I  aaaiigfr 
ratusto.  Do tbey  mrdre  grinding  taeethB with oq 
and  od  after  being  ground  ia  (och  an  appaiatiist  Ihw 
»U  makem'  machines  to  repair.- Finaa. 

i73«>l.]-Ejdiaurt  Valvs.- Would  any  lateM 
me  what  to  Joint  the  eihiiuat  ralve  ebaM  ci  mtOZ 
Dltogaa-engioewitbl  I  bare  tried  MbeanaaookedfatsU 
on.  also  ub«ios  with  whit^  and  red  lead.  alnielU 
and  lad  wlr",  sad  fall  to  keep  It  tight.  U  stasfeA 
right  fora  abort  time,  until  aome  moniiBS  ^a>I|sk 
atartlOnd  the  cyliDder_p>rtly  (Uled  witfawalBliAB 
thmnrh  fmn  loekeL  llie  (oca  of  Joiata  onfaat.  I 
eogine  wnrka  veryweU.  UltMs 
--'  -  of  soft,  of  gaspethas.-fi» 


1^p!*otI 


4rt.  long,  Ul 
abere  the  ts 


wide,  and  9ft.  deep  ;  fiQai  a  BalW,i> 
_  tank,  water  ia  delivnvd  ta  the  tankJiAtt 
euaeoaithe  top]  through  aa  inch  piH  KowIsbH 
that  the  preBma  on  the  bottam  of  the  teokistla^ 
oaif  the*id«  of  the  tank  were  aa  high  aaOtkaWri 
the  small  pipe— that  is,  osit  tbe  tank  wasatd^^a 
aectianal  ma.  i*  that  of  the  bottom  of  the  task,  nIIi 
bcigbt  82tt.  Ihl>  appeals  to  mo  to  be  qnite  atenrd,! 
yet^  lannot  prove  it  to  be  eo.  However,  I  sMII- 
tliaakfal  if  anr  of  "ours"  would  kindly  w«st  o«fe 
preaaure  in  each  com.- Hvdbo, 

[73608.1- Phoaphoreaoent  Tube*. —Bo* ■* 
enough  li|;ht  to  dialinguiah  type  T— laraii 

[JSS'l.]— Watch.  Kay-holea.— Aa  the  nbjialifi 

new  invention  for  drilling  square  holes  V "-'- 

deacribed  in  these  oolomna,  I  aboold  liki 

of  wau^i«  and  decks  ore  made  ordinarily.  An^ 
codt  or  punched,  or  drilled  by  aome  proce^.  aadif  M^ 

173«)B.]  —  Eleotrlo  Olocks.      _  _ 

clucka  labelled, -Pati^iit  Diaon  and  OuBey."  Ctad 
a  pendulum  is  osed  to  drive  the  other,  whlcb  InM 
pusaible,  t'jdx  a  abort  diataoee  from  my  house  RrcliiB 
time  to  villagers  who  have  no  pahlie  dadL  Ik 
pendulum  clock  wants  udjuatment,  and  I  ihall  be  <M^ 
if  you  could  refer  rue  to  any  ailkla  OaX  ma  ha 
AppiAred  in  your  paper,  or  if  aome  good  fri^  aMlpI 
meahiatregordlaf  It.  TheolDckWf"-  -  ' -■— 
with  two  Leelaneb^  cetia    Aa  the 


a  inni'alad.    It  Aaril » 


and  appeal  to  yqiir 


Laavf  pendllll 

^ 'wSiiB 

Eoglond.  — Qoi  s  Di  j>  11. 
[I3wa.]-aoyaI    EuKineers.— Is   thve 

.^...  _,..__.     ■■  to  what qi 

wili  be  fi*StfmM 


173007.] -Olatanoea  of  Stars  m  Klaln'iAlkt 
— 1  have  Utely  purehoKd  EClein'e  star  a^  sslka 
found  it  moat  useful.    Theonaiblag  w'-'-'-'— "'^** 

poiBllaies  f  or  the  distanoee  of  the  at 
the  diatanoe  of  SU  Coiaiopelie  la  11  bil 
Huitof  Polaris  hr     -        -      -  •-■■ •■ 


ir  (Alpha  Oenfaaii) 


ilUoni,  and  WBB_perfeot 

Mt  37  bUliOBL     WoDld  I 

an  have  happened,  and  what  tb 

'erbaps  tJiB  tniabtkea  have  been  n 

Lon,  and  have  been  overlooked.  — Ji 

[TMae-l—BBftaotlno'  Hloro 
tierearenooeof  thnef  Has  it  e 
n  object  hi  focus  of  elliplteni  apeet 
aa  thii  failed  l-RarLscTo  a. 

[73K1B.]  —  Bleotrlo    Light. 


n^Slirtf 

HariB* 

ITow  liSim 

It  81  on^^i 

naderiarbaia 


'Harii«  M**' 

iU  be  atmat^ 


"Mfp. 


od   thsrvby   driving  bl 
making  the  dycoma  p 

Qpnl    If  reaia^ ''■ 

be  df^amo  w 


icb?wouldi^> 

nay  have  a  guod  moAiiie. 


fjS 

What  Tohsft  •! 


r'va  ^tch  c 
rou-t  bav 
current  wonld  be  required  T  -ff . 
[T351I.}— Oilof  Bersamot.- Howis  tbisoade.a'  I 

from  BhatI— Laamio. 

[73513.]— SpinninB  Top.- Thoc  la  a  bollDw  xW  I 
lop  with  two  nquote-cul  openinga  each  atds^  «hk±.4> 
^an^  released  from  epring-woirad  shaft,  oalls  a  w^ 
going  from  a  high  to  low  tone.  After  a  few  aaaaK** 
tone  suddenly  nees  again,  thon^  sDttalfaeforDKM^ 
note,  and  then  dsteeada.  What  liifliii  iiiiilsiatiiilirflT* 
second  sctlou  I— A.  C.  Q. 

[73613.]— Be ooTerlng'  Zijxo.- 1  have  a  ^auSU* 


IDIOHAHIO  AND  TTOSLD  OT  BOIXNOB:  Ho.  1U8. 


Altand  BQ  Ai  to  be  uad  ia 


— Sardenlnr  Toolafor  Ohllled  KoUa.— 

iD«cb>alc  teU  ma  Iha  bsit  nj  to  haiden  tbe 

nad  Cooli.— &OLL-Tiruu. 

I-Tinnad  Stool  Plato.-Will  HnuioDs  in- 

wimmglit  with  oidijiuT  tioiofm*!  tools  f  If  h^ 
[«■  ue  the  plat«  abtkin&ble  1— DuCToi  UtD. 
I -Dynamo  to  Uffht  68  SOo.D.  lAinp*. 
It.  boCtoim  kiodlf  give  ma  tbe  dimeiiuDU  of 
-via.,  liis  and  qtwntity  of  win  on  F.U.  ud 
'  FJS, ,  Bdiaon^Hapkiiuoa  tfpt.  Bin  of  bm^ktnxv  I 

inal    Alu  vhit  ii  the  niul  TDtt«g«  ofxM.p. 

I— HaT-ItBkeB.'-Perlupi  lome  »do  vimM 
lima  if  there  ii  lay  tool  for  tumliut  tha  teMh 

:  I  And  it  alow  work.  I  hsTi  a  luja  plane  mtn 
am  Iha  huidles.—B.  A. 
}— Sabnutrlns  Tslerraphy.— 'Wbitt  [•  tbe 
■ode  of  tmumittiDK  TmuatluitiB  nuaauaa  I  I 
■at  the  cnmnt  amplored  ia  of  voy  •nudT  qqan- 
high  iDteiudtT.  leittraothiitM  anuUaqiiaB- 
ft  amix^ra  ii  luedT  li  it  obtained  direet  from 
alia  or  bf  indnetioa  1  Is  the  ut«tic  gnlvaoDmetei 
.orad  aiamaiTal— Cull 
I'Bleotilo  Batlirar,— Con1d  ut  di 
bdlT  glTB  me  a  Aetoh  or  whan  I  Miiifd  « 
lof  howtlMi  looonw''"  ~' 


power  i«  ntj  emit ;  in  fact.  I  eiu  buelf 
mot  with  it.  Ho-  —  ■'  •^-  -" — ■"  --  ■ 
obeerrijig  Bqrupot 
[TSSSl.]-To  Hr.  Bottono  or  Kr.  Aakaw— I 
aDt  to  oonetmot  iboDt  font  batlaiiea  (pint  aiia)  for 
Lighting  a  4-Tolt  lamp  for  tampotarr  pmpoaea  (abont  Ave 
—  "^-ee  minntM  M  a  time),  and  lor  ooQa  aiid  genetal 
1  haTo  heapa  of  old  eariiaii  nda.  <v«u  T  nm* 
■  b*tterr  thai  T   Hate  a  plat  jar  aad 


ine,  u  deaoiibed  in  jma  book,      . 

Malting"!    I  want  the  battwjF  to  laat  a  piettr 

long  (ime  (w,  one  month)  with  a  good  ouneat  when 

[736S1.I— ToHr.  Botton*.— WniTOkUadlrt^me 
iw  madi  MB.W.6.  wirelnyuda  tOr  a  telapbose  with 
manet^bylT  I  am  oonitnioting  It  aooardiiig  to ronr 
bMk,"Zleetarieali:nitrDm>at  Kel&g.''  AlnlamooB- 
Jr  of  tattpbonra  with  magneM  oiastlT  the 
itated  tn  jma  boolc    How  awdi  of  So.  M 

.. , I  put  OB  them  alao  Ift  yardaf    You  ateted 

eo  gralna  but  I  ahoold  like  to  knov  whtf  it  eanab  in 


I,  and  how  l»  the  eomot  laksn  off  br,  each 
:  aee  thvn  Moatenited  by  Hither  and  Hate 

otor.uLi 


1e  atandaid  woik  on  beet- 


a  Undlf 


whTibindiE 


1-Fiulbla  AUer.-Wm 
"ha  ivilpe  fof  an  allor  to  malt 
IBDP  Abr..  ot  leiil    1  beUere  moat  of  tl 

bnft   WhencaaltbapnNiiindl— 0.  a.  T. 
t-Wli7Mi "  VamitlsfttadNiUMiim'*  P 
■^artiwood  Park  ■'  ktadlj^ — '-'-  -■■-  -  '-^-■'— 


]j-pa«tlnB  KadKls.— I  wiiih 

itiiing  pnipoaai,  aa  I  am  a  g 

tPuianuBtdebuiiilablel    Any 

Jie  TwWwg  of  the  monld  and  caatiDg  would  be 
iTiOMirea.  Ou  "Boa"  halp  mat-FuziLiD. 
]— doldflah  Breadlnff.— EaTe  kmt  a  few  of 
luge  bell  gUiB  HjOBiiDm  tor  about  tnlTa 
^era  aze  pLantn  and  mailfl  to  keep  the  vat 
lODt  four),  and  two  nlniiamare  heavy  in  nawi 
my  chanoe  of  them  bietding  1    ShAlt  be  gfld  i 

.}— lAttarlnr  on  aiasa.— To  "Bilii."— ] 


It  pint*,  hilf-pmta,  ftc  Would  yon  idao  M 
■  oBthiianbjeoCwitbwbliih  you  an  aoqnaint 
idi  bo<^  ue  they  wiittoi  In&gliihT-N'iTW 
.1— Blootro-ICaKnat.— I  wiah  to  oombnot 
lagaet  to  lift  141b.    Wonld  yon  kindly  ny  .  _ . 

M,  (UiUDelar  of  bobbin  head,  aite  of  wae,  and 
uth  diataniw  between  the  pole-pieiiea  T  what 
■owai  will  be  laqidnd  II  ohmmio-aold  oelli  at  one 
uity  arc  oaad  t— JtioiD*. 
.1— IndnotlMl  OoU.— Wonld  thiee  Uyen  ol 
I.D.  win  wound  upon  an  Ina  flora,  aiie  Sin.  [in,, 
an  and  lib.  o(  No.  M  ae.  win  foi  aeamdaiy,  be 
i  UK  a  lin.  ipaA  I    Would  It  be  beat  to  wind 


.J—nahlJW  BtooklSKa.— Wonld  any  nadei 
aoagb  to  tdl  oa  bow  to  waterproof  a  pair  of 
dtlngi  (auda  of  linen  or  salieo)  fot  wading  in  I 


I  beliar*  U  tafcea  a  eeuldanble  Ume  when  Died 


rtadeaaitOBtibnt  it  got  to  tight  that  leonld 
■mH  <Uhac  way.aBdlSnd  aoma  bnlletedeapi 
wHh  tbe  Idea  Out  it  wonld  Mow  out,  but  I  am 
aay  I  aaaaot  moreitUn.  Would  wmwnadei 
lell  ma  how  to  get  it  oat  t  Iconldbnm  th - 
ti*  wedged  Id)  out,  but  I  do  not  know  bow 
the  banal  agun.    Boring  te  not  anilabla.— I 

]— Astro.  Talasoopa.— To  "F.II.AB." 
eleampe,  of  which  the  o.g,  ia  tin.  plano-^nni 
omatle.  Thebodytubelalltin.  long.andint 
a  enplaoe,  whieh  eoniiati  cA  two  plaooMioni 
need  in  a  bnaa  tnbe  at  the  dlilann  apart  ot  I'l 
eat  ot  tbeae  lenaea  Ii  banly  lin.,  ana  Ibe  emal 
diuneta.  Tbe  anangemeBt  of  the  Ihne  len 
.g.  eonTn  eQifaiia  outwaida,  eyetnbe  (wbMh  c 
'*ed  at  ptaaannl,  both  eoOTei  aurfacea  away 
t  eya.  Whea  the  tnitoument  ia  in  fociu.  the  tot^ 
aoiovkidaato.g.to<TelilllB.    nia magaif yiog 


rTSHe.]-.lCaUa>bla    Oaatincs. —Wonld  aByone 

satingi,  lay,  f 
home  with  tik  i 
the  ilnipleat  reqiiItonteL_  ___ ___„  , , 

it  ordinary  a^^ore  aand  or  rinf  land  would  do  for  the 
monldg,  or  if  there  ii  any  gnat  diSeraua  in  the  qnaUty 
''  .-.'L  ff^f  f;^[  pofpofle.  The  oaatings  would  want  to 
and  faiily  tough,  io  aa  not  to  bnak  caay,  for 
furniture,  &e.— Miiicoa- 

[T3H7.1 -Initials  on  BlBiikata.-PlaaHi  ear  how  I 
oan  bisub  mr  initlali  on  a  pair  o(  good  Whitney  blanket* 
blankata  dyed  all  orar  infanoy  itnpeat-J.  K.  B. 

[7S&ia.]-njaiaUt  WIimI  Spok«B.-The  oil  hia 
worked  out  of  the  hub  Into  the  aoewi  of  ibore  through 
the  holea  being  drilled  right  through  hub  to  the  ban. 
,1 ...  — V Hewed  md  t."  —    —- 


Ltt  flhonh  I  attend  aj 


[7»SW.]-H»rmoninm.— wm  ■ 

rd«-th , 

Hide  and  tbe  eeltata.    What  I  wiih  to  know  1 


wayt  ^^Mta  of'iAeda 
jOMin^      (onraeo    a    ew  man       m  lamswsy. 

[T»«B.1--Bpeeda  of  DrUIa.— Would  any  of  you 

--■ —  kindly  gin  me  a  rule  or  table  for  riadirff  the 

■"     rtlla  ought  to  run  todrShoUa 


owing  I    Thml 
r  whieh  thieeireout  of  i^er— tluiGli.  ^e  atopem 


aad  If  that  would  be  aa  ImpTOTemant  ot  othe 

iBwrare  It  p  but  ahoald  Ilka  the  opinion  at  aooM  oobi- 
petent  penon  baton  T  begin  to  altar  1^  ^le  Inatmment 
u  nMify  halt  a  tone  Sat.  ud  the  new  reada  iroald  ha*e  to 
— '  to  it,  1  iuppoaa.    Could  an  oetire-coupls  be 


d  llkeadrlM, 


iddod,  or  even  pedalal 
10  ai  to  get-Mou  Nam. 

JrseSS.]  -X.atha  Bed.  -I  am  making  a 
le  for  A  Tillage  oliaL    A  wood  he*  !•  tt__. _,. 

'al  one  beyond  my  powan.    Chn  i  Job  be  nude  by 

ingle  hm,  aay,  lin.  by  to.,  ———•-' •  >— 

■==-'••^-.1    Would  f--- 


— ^ r.  but  do  not  know  bow  to  get  at  the 

pltAoinkeofthethnBd.    Badnff  the  enltala  not  far 

rnMnthadiametoTot  the  wheela,  T  pcopoae  to  uaa  it  to  out 

and  pnaing  it  Into  the  edge  of  the  wheel,  dlndiog  by  me 
dinilDn  pUt«.  What  would  be  the  pioper  angle  T— 
F.AM. 

{msr.l-Ohamloal  AoUon  of  Ught.-!  ahoald 
be  oblind  If  any  roadar  could  Ibrorrn  UH  of  the  rvaeon  at 
tte  IdUntOMia  bataeeu  the  ehemieal  aetioa  of  light  on 


tilth*  red  nyi.~6. 
[rgua-l-Switehbaok.  -  Would  any  reader  Hndly 
rlTemethe ' -^ ^  ■-•<- ' ..,_,....__!.. 


_.^-  . _Le  the  charaotoifltida  of  ibe 

ta  temper,  courage,  Ael— <1a»Hi 


elaoga^an.    Vilteo 


d  beyond  metal  opening  in  tube.    !nic 


bmltand  wc 

autent  that  It  oia  «oai«te,~innatnia  carrying 

wit*.    Thia  maehlne  u  aappoaed  to  giye  about  K   

afpndnaingt  Maahtna  drlTic  by  aa  fglac.  How  oao 
an/OS*  know  befona  maahiaa  la  boHthav  nany  amptaa 
TOO  can  get  out  of  ltt  Ton  may  eatlBata  the  t^  by 
the  yatdi  os  inattun ;  but  what  datamlnaa  the  onnent 
obtainable!    I  do  not  nndwitasd  at  alL— flrainR. 

ITMU-l— Aplt«iii«soopa  fbr  ]CftKlo-t«nt«m.— 
I  naTi  a  magloJantem  and  a  eameta.    Oao  1  niaka  an 
._.  __.         .....      oaniBml     It  haa  raakwocfc  Ilont 

body.  If  any  aoleatUle  reader  will 
olng  10,  they  will  obUge- — Biiii#on- 

[TSMAI-aiTiDr  Kotlon  to  Wat«T.-Oan  any 
rndai  kiodlT  nfer  om  to  uy  axpaimantB  or  inform  me 
U  anything  hai  been  dona  in  the  wi7  ot  giTing  motiaD 
to  a  large  body  ot  water  by  neaaa  ot  a  anuU  anrrant  ol 
wilat  mating  at  a  high  nlod^  doe  to  a  high  Bnamn, 
la  aw  aenae,  anroathing  on  tba  priiulpla  of  the  Injaotor  I 
Any  paitleDlm  will  muah  abUgaaad  becateanad  at  a  gnat 
Ibtoui.— Waraa. 

l7»U.^-Bnow  ftnd  Vr«st.-It  wu  aaevtad  to  bu 
leontly  by  a  gantleman,  who  laid  that  hk  intonnatkm 
WBi  meiTad  from  a  thoroughly  wiantilb  mtB,  that  It  ii 


Impoolble  tor  aw 
iphen  would  be  tc 
'.bin  mutt  be  a  t< 


hiTe  never  tested  the  tempeiatuje  dnrinv  the  nunnTiIl 
Can  any  reader  inform  me  what  groondi  there  are  for  thi 
theory  adranced,  and  whether  there  ii  any  tiuth  In  it  I- 

ClLT. 

[IMU.]— Slnimnm  Bffrlatlon.-U  a  b«m  o 
ptualleliap  li  iBtideU  on  a  prum,  doe*  not  tbe  eai««eii 
beam  alao  consiit  of  parallel  nya,  whether  the  prum  b< 
in  minimum  darialjon  or  not  t  If  it  doee,  why  u  it  im 
pottant  to  plaee  th*  priim  in  miaimnm  deruUion  In  u 
ordiniry  iHUtloacope  when  a  oollmiAtor  ia  uned,  aoc 
therefcre  whece  the  uwidcnt  beamk  paiallall— U 


ht'^ca,gay. 


from  jin.  to  lii 


[TSaw.l-Oaa  Oonanmptloo.  -1.  Wh*t  Ii  the  nnm- 

MOpli  In  London  pec  ananm,  aad  the  avsage  prioa  pv 
i,auu«.tt.  t  t.  What  li  the  number  of  enbie  feet  ot  gaa 
MHumad  by  the  88  ni"li<lni  ol  paopla  in  tha  Dutetd 
glngdom  par  annum  t— Oii. 

[Tg»1.1~Btainpod  UotAl'Work.-WIIliome  kind 
nada  gtn  a  sheap  and  effective  method  of  rduratlsg 
]h6  BtaiQped  matal-wmk  on  photo,  itandi,  allTeraolonrT-^ 
AD. 

l73U3.]~Hannonlnm.-WlU  wma  friend  kindly 
initmot  me  how  to  make  a  harmonium  aonndboard  for  a 
'  laet  otnedal— OLikaiiT. 

[T3S(».]-Mlofa*ooH.— Would  Kt.  Darii  be  good 
■nough  to  tell  ma  whleh  aort  of  miooaeop*  ha  opniidare 
■--bMt  for  gaoamlaBalyR'i  work,  loi  th*  -"■■'"«™ 


CTHBLl-Zdak  Xatlon.-Wlll  *oinebody  kindly  la- 
lorm  me  how  to  ftnd  what  throw  eoBinUa  ilwan*  riwold 
hava  Mm  oatd  with  llnkiHUOtloB  to  gin  a  gittn  tnral 
otnl**t  aay,  tin.  1b  toll  gaul  I  mean  wbai  tha  link 
haa  Ita  hole*  at  top  and  botton,  aod  BOt  log*.  Alaodott 
not  th*  ainwat  o^oalta  motion  of  the  one  iheava  take 

lot  Itl    Una  rule  to  detarmlna  thia  wonld  oblige.— 
».J.  B. 

[mes.]— Iienaos  for  Telaaoopa.— I  hay*  three 
iMna  whlah  I  bonghtfor  maUng  a  taleieope.  Tha  objeot- 
glati  hai  a  fooal  length  ol  toin.  The  other  two  ar*  ItB. 
aad  lin.  npectiTBl  J.  Both  douUe-eonyex.  I  cannot  gat 
1  therply-dsflned  image.    Will  aome  reader  kindly  ta] 

me  exactly  how  the  leaeea  muit  be  tRaagsd,  dial 

apart,  fts.,  md,  if  poaeible,  a  littlo  about  the  i^ 


lUthe  nppo' nut  with  Ui  hand!  at  bat  at  tbaiaBetiiu 
eniBmeoabg  to  draw  long  and  darphraathi.    Altar  abost 

h*  wfll  tb«a  plan  b£nd.hlm  or  fnan  othsporiHoa 
dealrod-    Tim  iWrik  mmiiKiitanitiac.  tiw  any  fmit  tiI  fhtr 

eudlenaanuiypaMhi*  hand  Ixtaaau  th ' * 

tha  Minding  atiak,  lAld"- • *" 

aad  Inwaid  with  tba  lu.  ..    . . 

parlOrmv.  At  the  nd  of  tha  parfacmmae  tha  atldt 
iuuaadlBtety  hasded  round  f  or  inapfoUoa.  I  hin  ■ 
of  eaiptt-lododlng  a  thick  Turkey— with  Tirbnu  itlokL 
and  with  any  itiek  ehoaen  or  pndiued  by  the  lodleoe^  it 
not  a  rOT  heary  on*,  and  I  hars  aeai  tha  parfixma' oalud 
upon  to  do  it  quite  unaxpeotedly.  Ota  aayoae  *ay  hav 
tUi  trick  b  Joaet  I  am  oectain  it  la  not  dm*  with  a 
halr.'CnT. 

LTWST.I-BAiil.— Ia  air  fr«a  IHm  aay  dut  paitMa* 
■.^ij..A^^.i-1-g  ~ri.h—  I-  —p-iUnni  What  li 
th*  eauM  of  rain  I  Am  I  right  In  aosuilng  Oiat  irid* 
th*  dettrkal  eoiraat  i>  paamg  fiam  the  earth  into  tha 
all  that  the  partideaat  nsonr  float  aad  rig*  Hral  that 
they  fill  ta  the  earth  a*  rab  I— J.  H.  B. 

pI«8.1-To"P.B.A.fl."-Traiyou  help  meootof 
a  aifiknltyt  On  paao  IM  ol  Olatebrook'*  "Opdea" 
(eeooad  edition)  li  the  pmhlim  of  flnding  the  dMnrbinee 

at  a  point  F  by  the  light  panlDg ~  ' 

dlatorbeooe  dnxndi  on  a  cartain  m 

eurra-    In  flnding  thia  by  the  mmiL  .  

nine  of  B  contalni,  I  think,  a  mlnrint  (oMala  doti  ia- 
dleatlngtermiomitcad}.  Enn  it  thli  i*  oorraet,  I  wnwt 
uodennod  what  foUowi— the  iiniiiaaliiii  for  the  aaqril- 
tud*.  What  nlue  la  to  be  aiTea  to  the  tarn  («)  wbldi 
oOBUnt  ItakeittobediManoaFF.  I  think  I  undntand 
the  ggieral  e^linatlon  giwa  ot  tha  light  and  dart  baadi. 
AgiJn,  at  the  bottom  ofpua  in,  ought  not  waTe4a«th 
mui.  0  to  behalf  «aT»%n«th  onr  ain.  S  t-f .  P. 

msu.]— AppArktna  fbr  Oold  Boom.— I  ihalt 
feel  obliged  for  an  idea  ot  tha  beet  ipparatna  It  mut 
be  oapable  during  nmmar  montha  of  keeping  a 

chambEr  about   IM  ^        ' ' — 

freeaing  point,  lo  i 
Oltiio. 

[TSfiao.l— Kloroaoopa.— I  am  thinking  of  itarting  a 
atmrt  tihibilton  with  four  miooKop™  (two  by  Beck  lad 
two  by  WabMu).  Will  aoDie  kind  reader  plea«  tell  ma 
whicli  DbJFctliei  I  should  dm  to  pIcaM  tha  public  nuxt— 
i.  I,  1,  ».  or  Sin.  I  Aim  pleiae  tall  ma  ol  a  few  good 
mounted  objMt.  that  will  pToue  than  aa  well,  and  whlah 
objecUTu  I  ihauld  use  to  get  tha  beat  reanltwhao  ez- 
Ainiiiing  1  frog's  foot.  Anddoyon  think  there  ii  a  living 
of ,  uy,  saa.  pa  week  by  going  from  town  to  tows  I  Any 
intonnaUon  on  the  above  will  be  gladly  receivad  by— 


0  preaervs  penshable  utlclea.— 
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b  Appeu  in  tha 
iU  UHur  >t  St. 

riSBO.l  -  ToleBOope,  -  ■ffill  "T  nnder  ot  Uh 
-tlf."liiiidJyijiformino  of  a  good  l«t  for  b  lalwnopa 
-witha  SllB.  Dbj«ct«Iua  IdUni.)!  Vbit  object*  Dnght 
Ilo  be  ible  to  Kef  I  hue  powen  128,  W,  udSS.— 

tT3B«a.]-TelB»00p«-— The  vrmOmr  ie  tot  cold  bire, 
Wog  nuar  dtfiHi  belo*  iso.  Wken  I  teka  d; 
M««i»  onlMld*,  till  o-B.  bBtuDin  dinunad.  Can  tnj 
isdaoblinawbrfaifotniiog  mehonltxiToiaitl  Tha 
■jUihiHi  uo  baBDDlH  dioiined.  ud  it  ii  ■  Tez7  giwt 
taindda  to  kaap  daning  iL— AiuTiim,  St.  Prtenbtorff. 

CnMt.]— Hlstit  Aioanalon  imd  DecUiuiUon.— 
In  thw  UIT  WH7  bf  which  1  dab  And  tbe  Tight  fefloCBaion 
and  daolinatlaii  withont  hanng  ui  equtoiiiil  t  Any 
lalbRSatloa  will  obbee.— Amiudi. 

[T«S».]  —  Blootrio  OiJlB. -'WTl!  «ime  piastioal 
nada  glTC  >■  gpininD  ub  tira  lyBt^mi  (Ifaebitt«Tl>i 
nvBtto  iviBatacJ  to  liBg  «0  Sim.  beUi  >t  intarralr 
alDD*  li  Itilim  of  broDiH  or  copper  Una  wtie !  Tba  call 
to  In  avt  fnan  tba  middle  of  wire.  U  not  uking  too 
rnnih,  ^TC  bM(  war  *o'  wiring  up  ol  ru^nMo :  alio  the 
powv  V  daa  raqoind.  Tba  mB^neto  balU  wonla  i»  mare 
eavaHtre.— OCR  (UToa. 

[HUM.  VTo  "  Bob-"— Will  "Em"  bengoodaato 
■aybnrthoaa  flat,  RaDnll)'  tziannlai  is  ihap*,  gcnga 
an  mad*,  toced.  and  ot  what  mataTt  Tbay  an  importad 
boa  India,  and,  I  believe,  alH  from  Bnnnah.  Therlook 
aa  if  ther  WBre  cait  and  tban  Kiapad.  and  the  metal 
■'-■Tg  between  "- ■ '      '  " 


AttlDganr  Ball  dTnaoio>  reedy  for 
liana  of  whlsli  *n  u  follon:— Arn 
bitflt  nn  of  ahBTOoal-iroQ  el^iopinn* 
NH.  a&oMtT.  P.V.'!  Bib.  tflcb  (alTuj 
lo^,  SJD.  by  lin.    Will  you  kindly  tel 

tha  ni^fat  ouiput  &t  a  prneurv  of 
meny  seotiona  ehautd  I  wind  armator 
■luHud  it  run,  and  what  power  wiU  be 


innnand 


St.; 


[TUSe.]— Micro  scope  Bpot  Lens. 
ona  for  mj  microKopc.  and  nhall  h — ' 
will  be  tlia  b«t  dimmeter  and  focui 


ihaU  be  glad  to  know  wi 


[T3«M.]-PorouB  Cell. -What  el 
testa  of  a  poroun  cell  Ed  compariFOn  t 
that  both   liqulda  are  tihsiiited   at 
What  I  mesa  in.  if  a  o.c.  holdj.  hv.  hi 
how  nneb  atiaold  lb 
ha  plaoaT    lb  la  for 
»j  it  the  mis  holi 
Onaomo, 

CTSSro,]-Diiiii]eiiBerfor21it.  Spatk  Coll.- Will 

Ut.  Bflttone  kindly  aay  whett ' " 

IDOtfaTCa,  auh«ltiyH'  "O"! 

tended  to  giro  a  Sin.  eparkT    ' 

con.    Tba  reel  la  fiia.  aoroii  II 

of  7hi.  betwasn  the  inaide  faun  of  »eL    The  primuy  it 

donpoaed  of  two  lajaa  of  No.  18  d.r.c.  wire,  which  ia 

tbciiHighly  Babzzat«d  In    '    " 

with  BfB  Of  aia  lawa  of 

ta  afaallao  Taniab.    Tb . ,  _ _,    

Mb.  (f  M  lilk^orered  wire,  whkh  haa  been  tfaoraogbly 
•MtBd  fai  paiaSa  wax  prerlona  to  windiDf  — ■^--'-  '-— 
baadona  In  two  .  -  ■ 


paraifiBad  de . ,  ,   , 
how  mUij  blduotnat*  mUi, 
BapoaadsfgattTBtnTfaaa.  wmi.- 
lia.naitr  ImayiBy.tliaBgh,!] 
saean&T)  whan  It  u  jobu^,  ia 


Itlaaoeaallr  ohilfcd,  and  will  n 


[t^Ua'f. 


rTsm]~Plloto-lClcTOBTaphy.— Can  any   ol  our 
ucroKoplcal  fiiendi  kindly lelp  me  out  of  the  rollowtng 


aifflcnltleal  I  want  to  photagraph  aomc  opiqne ulidee, 
andhaKbesi  tiTiDalonie  a  1-a  oblmUre,  tUnmlnatlng 
tbeilldetr  mAOeaiathlneaTci^gliaiplaeedataa  ang!- 
of  tb'  inaida  tba  microKope  tube,  the  latt«  baring  a 
wettnre  to  admit  the  light.  But  there  are  lo  many  n 
Ontiooa  fjom  Iho  back  loni  of  thi:  obJEctiya  and  othi 
parti  of  appentui  that  tlie  philfs  are  fogged  at  erci 

with  puaboiic 


oie  tho'ayaploee,  J  cannot  get  a  iharp  Ima 
,,  ■  Mwwwi   no  matter  how  Tadiiiat  tha  draw 

Banjooa 

[n5ra.1-BlBotrioIilrlitliis.-How  BHD  I  hope  lo 
neeeed  m  hghUng  up  two  roonu  with  eleetrie  l'->-'  • 
Hays  been  yery  aaoceMful  willi  a  battery,  bat  Hi 

plyetb*tiip,aalhatnniblal*ta>DiDob.  Tleenglne' 
ba  below  groDCrd  iloor,  lay  BDft.  away  from  the  f 
of  oeilimr.  I  ahould  daaiia  to  ba  aUa  to  nee  the  ex 
duDdal&n  for  the  mfau  ot  affixing  the  lamp  bnrkfta. 
aaaatoboabletanie  the  Ughtaa  well  aagaa.  Should 
hke  a  ahonC-woiind  dynamo  |>o  ae  to  be  able  to  chai^ 
aceamulatflra,  if  deilttd)  to  light,  lay,  iii  lOcp.  lamp*  15 
to  »6  "olt.  Gs»-™ginc  irquiied  would,  I  aunpoae,  ha»e 
to  be  1-horee.  What  work  at  pieeent  publiahed  would 
Itiie  me  a  goiod  ineighl  into  aueh  thlnga  la  wiring,  Aa.  I- 


Db.  Cobpdt,  who   had   been  charged  bj;  thi 
Balgian  Qoremmant  lo  sxamins  tha  sanitaiT  initi- 


tntioBi  ot  Qermfui;,  atatea  JD 

. 3eatli-rat8  is  io 

D  Fnuoe  G,  and 


6-ttfv  0) 


Auitrut-Eiuigai7 


PBOSIAU  UCCXXXVUL 


ANSWER  TO  corbsspokd: 

*.■  ^Hcon,nii.n,V;ions.*fluIrf  be  a-1-Ir..Kd  !0 
/(Ai£jiai.iiiiUiciixi>io,aa3,5(ra~<l,  W.C. 

HINTS  TO  COEKESPOXDEST8 
^Write.. 

I  aueriaa,  and  vk*a  auewering  qi 
I  well  a<  the  tllJai  af  tba  qaetit 

ifer.    a.  No  Cham  ie  sade  (or  ii 

'repllaa.  L,  Lattera  or  queriei  aaldnw  (fl_  _ 
manufaotaien  or  «Dis«apaiidaBta,  or  when  loc 
cBn  be  pnrekaaaa.  onttlirm^rlaftac 
~^at  ba  foaarted  cxcqit  aa  adyBrtwenar 
aiklag  foi  edDoUoDSl  at  aeieiitiao  ii 

-ed  through  the  poat.    S.  LittUn  iti 

ipondanta,  under  eorer  to  the  Editor,  are  m* 


WUts  to  plai  aotl  tone  Black  to 

Boumo*  TO  1£36. 


,  Biene.  O.  W.  MiddlatoD,  J.  Ki«nick.  y     ... 

y,  H.  FdloKB,  A.  Fellows.  W.  A.  Clark,  Link,  J. 

alwood.  While  Snighl,  W.  L.  Martin,  and  F.  W. 

jnlwrt;  to  U3S  bj  W.   Jay  (key  more  oolyl,  J. 

ick,  W.  A.  Clark,  0.  W.  Middli*™,  Link,  J.  H. 

Dod  (key  move  ODiyl.  WhiM  Knight  (very  ing^■tuou^), 

D.  Madkay,  and  F.  W.  N.  Lambert ;  to  1)34 1^  Ucol.- 
CoL  E.  B.Bjan. 

H.  Bti>-— The  HlutioB  wa*.  we  flod,  cndited  to 

TheToumey      


•,*  AttantioB  k  i^saUly  drawn  to  hint 
paoe  devoted  to  letten,  >|ueii«e.  and  r^liaa  i 
ae  general  good,  and  It  ia  not  fair  to  occ 

oBectlaDi  (uiA  ai  an  lodteatad  abore,  which  . 

SidlrtdBalintenst,  aad  which.  If  not  advertl 

thonaalTei,  lead  to  MvUea  whieh  ~ 

Bal«  Column  **  offoe  a  cheap  mo 

information,  and  we  tniit  oaf  lei 

Tha  following  an  the  inltJaU,  ftc,  of  lettsn ' 
'    "TedDaedajr  aeenlng,  Jan.  tl,   and  onack 

C011.-Q.  C— W.  W.- 


111  laat  another  three  nb 


H.  ATO  A.  FiLLoWL-Problema  reoelred  wit 
J.  EifiTBoca.— Ia  Bti-raataa.  doalh  do  not  1 
Unck'e  icciiad  more,  but  only  after  th«  Sibl. 
O.  W.  lIiDDL«TO«.— Duala  do  not  count  in  ti 


tr  ia  one  ahilling.    The  lattu 
uui.uuuii.— uiiofortito-moieie,ao^*' — "■" 

Th>  Bnliuli  Criris  yrngitiinr  for  February  gi 
».  of  T.  Taveruer.  the  well-known  two-mor 
mpoMT,  who  won  hit  Snt  laurels  io  our  rolu 
Dowing  ia  given  aa  one  of  hia  Bnestcompix 
UwdTBipayexjiminolion.  Wbilfl  :  K-KKt 
K'e-K  B  .q  and  K  R  2 ;  B'a-K  Kt  s.]  and  K  : 
B  Ml  and  a  B  T ;  F'a-K  !.  K  B  S.    BWk  : 

R'e-K  eqavl  K  B  wj ;  B'e-a  aij  and  K  Kt  eq ; 

and  6.  white  to  play  and  mate  ia  two  movea. 
_        i,  io  hia  match  for  the  champi 

New  York  with  Ur.  Ounsbei^,  ia  elightty  ahi 

at  piueat  being,  8teni(2,  fi ;  Ounabets, 

rt'udy  oltiio  ganiHiplayel  BO  far  will  be,  —  ■■-'-'-   ■•--■ 
Stelnitt  ha-Ti^rdly  donohii      ■"  ■     ■' 
hia  new  erotcheta,  which  ha' 


TBRHS    OF    SUBSCRIPTieV. 

ik  r>U  ,  to  FTUir.  or    BiliLoia,    lit,  «  l>r.  JOt. :    la  Ilii*  l-« 
■iMlil),lt<.u.,loNi-lA>^tbiCii>r,U»W>rtlDdlH,CaaUa. 

HMn.  luim  W.  Qeaai  aad  Ca.,  ir  tM,  CUiIMl-atnal,  FMl^ 
£Mka*lwO[.'aU:KICIJAIILC,  U  tW  nu  cl  I  iait.  Ih.  (oU.  (r 

S^rii„   iliy^XL*.   ilvL,  ilIiu   xS?m,.  '  uji  ,' 

ladaa  aubn?  iiUok  uTu.  i^  £>m  bM,  ltd  .J 


HOTIOX    TO    SQBSCBIBESS. 


"'irt^' 


I.  B.  Bottona.— D. 


the  aubjoet-l- HtxiD.  (rSo  ink  ■ 
imin  ia  generally  one  of  th'  — '"■— 
— ■■  -  ""lejfijmiiak    a — . 


,.  _-  ot  tha  fottrtt  edition.)- 

pcobable  damage  If  the  trigger  of  the  air-gni 
to  ie  pulled  before  aloeing  Uie  gun  ia  thai  the  i 
be  blown  out,  and  the  opi^rator'a  flnj^^n 
eaugbt  by  the  cloeJng  of  the  barrel.  Frooi 
acriptioa.  the  nun  wiiila  repairing.)- Lr^Eir 


faraathl 


aelf.  that  will  ooat  le<a.)^I*]nii  Nuce.  (Bat 
of  the  laat  vnlume  and  Uia  number«  of  tM  V 
detailaofaevenldiy  tMtedee.  The  luUect  1 
diaciuaed  at  oonaiderabla  leniftli  reoditlj.)— Tk 
(BetlaaonauItaauI^eOD.    Thed 


ibfefor maliiAgcapeiatliui  othent;  batituf 
nniddervd  that  the  bouee  of  aheep  and  honii  i 
Hat  eopeli.  They  ihould  be  balled  bofB*  ia 
get  rid  of  the  organic  nutter,  and  •honlilIh«l> 
until  fne  from  carbon.  Too  hiah  a  teaisnt 
be  avoided  1  but  the  bone*  ■faould  be  hi 


,  white  aidi,  andthat  ahould  be  waibediP 


KO.,  ] 


,    (Iti 


ll^^'Gad'em 


r-JrC 


bo  euily  UqaeSad  without  prm 
adar  a  prmunot  M  acmoipu 
if  odeg.  C,  or  freeatng-pamt  e 
See  indices.  1  —  NieoFSBca.  (Two  ot  three 
eopal  vami<h  will  help  to  keep  the  aolte  of  tee 
tight,  and  the  nppert  oan  ba  dnaeed  either  wtt 
DTCaatowrfl,]- Tai.Kia«panT.  (If  vonwaat 
work  than  Freece  and  Siyewnglit'a,  try 
"Handbook  ot  Praelioal  TelEgniBby,"  wiB 
Longmaqa.)  —  Tattoo,  {ttoe  Inmoaa.  saa 
muks  may  b"  oblilanted  by  thr  actual  centi 
bliateiingonrl  the  peniatent  applicatkio  af 
bnt  it  is  a  dilficult  nutter,  and  a  soar  la  mn> 
behuid.)-Oxr  Ayiiouj  to  Kfo>*.  <It  depen 
□roocM  employed.  BeJuitiaed  paper  can  be 
KtmetuseifliKht  iBcaiefallyei(3uded.  Sn 
Ibo   haadboulu  of   the   art;    but  _why  mil 
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uiu«lr..«>d  ihalEe  until  mtaV 


ifllcicM  Bght  to  »M  >  nlsli 
1  iw  HMiic  ume  it  not  loa  lier^fQ^r  uud.) 
:r.  (Better»t  Um  ItUdmulatodothem: 
ui  bs  hudflied  br  beating  to  a  nd  and 
ID  oil-  8m  Indices  nndei  he&d  "  Hardenjiig 
:.  M.  H.  (TJia  tsmperston  of  th«  nluiut 
nit40a°a;  bnt  u  Co  prenure,  tlut  depsndi 

Uiioirs.  that  ODlT  Ktiut  trial  an  answer  the 
-J.  a.  N.  (Adt  of  tlia  iroikg  pabliahad  for 
i.    ChofcfiiBOmy  aiDbtC«r  of  penonal  taat«. 

M-.jmiii.i..,  Lookwood  all  pnbliih  t«It' 
bl' for  ttadeati.  and  aaDtearensoDimBndad 
llabiu.)— J.  O.  N.,  NottblvluuD.  ta« 
iboie.  Tau  wHI  probaUr  ba  abl«  to  and 
ition  Rqnired  in  hot.  Tbompaan's  lentons 
■Mto-magnet,  and  in  aome  recent  Bepliea. 
lumben  of  Ibis  Tolume.  To  atmwa  joa 
iirtrtmgii.W  would  Dccupf  a  good  deal  of  nace 
p  mui£  tuns.    One  of  thn  eleobrinl  wnt«n 


ter'a  O^jUon  of  Hanoeu'  Xlaotro- 


ai.-i 


SiK 


SX8    f  OB    ASTIRTISnie. 


.y's  Olntmont  uid  Filla.— 'ne  Oi 


:   EXCHA3TQE    COLUHN. 

fir  Etthangt  NotieM  if  Z4.  for  tktflnt 

I,  and  iiLfer  ntrg  nieettim§  %  writ. 

nK*ona,  the  bat  breed  out    To  ratuM' 

le  BiiTUtorlaJ,  IHlB-'W'ithTeflectsr,  alow 
Instrtmumt.  !f  O.K.,  •Urer  idnlea, 
«n  two  aneroid ;  pattaru  for  Bqutorial 
■  (two),  nearly  new.  To1«k™,  SJ  Tray, 
OoloO^m.  Eiebanfe  witk  coUecton, 
.oal  FriottouaJ  Kachlne,  wltli 
StAmpI  for  exebaage.    AnjUiing  brie-1. 


h  SBohknla,"  tea  toIu 

ac*  roiiS.V.  Vttticil  sr  Horiuntal  KaglDa, 


■otrlo  Are  Usht.   wltb  globe  ai 
eentre  acrew-ontting  tnadla  I^tha,   br 

rB'BBlaiii«nt»  Ueohanlam," 

°e™«*  •lrtlm-'-0.ii',%,    B1M"B-Buii 


Sonble  Bojk  Slidaa.  b«M 


\n,  b«st  make,  poUibed  Duho- 
Quutcr-plHte  Oamant.  bellows  body,  atind.  and 
Wanted,  Model  Printing  Pre™  and  complete  Ontdt. 
-Wanted,  imiLll  Curnlar  Saw.  to  work  witb  tmdle,  with 
Splendtd  donble-barrelled  walking-stick  XIt-Ojui, 
8plendid  O^OB,  cocn-'t-wood,  13  Qermnn-ulTer  \vTV, 
Oood  lilTer  kerleM  Watch,  gnlte  new.  eoxt  £S.  El- 
gin. BnmtahtDB'  Muibliia,  new,  Talae  19a.  ; 
■CuhII'i  Tcrl.nlcil  sJ^oUr."  J(  aumtnn  «^UU  ^    >Bd  giod 

Amarloan  Oaike-Mlxiiyr  If  aoUne  (new),  and 

1170  Oormffatad  Onliona.  600  oth<n  for  butleriei. 

WiUen'ii  blgb-iipetc!  Stadin  Bngina.  will  work  R  to 

Two  Moraa  Soanilers,  with  rday,  one  with  gslro., 

Qnut«r-plBta  aamara..  vKh  13-eLata  ohaoginr  bn. 
bcbuin  lulr-cliUi  Ctmett,   itlih  ali  loubk  (lUii,  at   Hl'ii- 

BlactrlcKl  Maohlae.  eflinder  14  bj  a  Intha,  all 
aielBh  (AnierioBB  uotterl,  to  rarry  four,  only  n 
"EhkUiIi    Kfldhonla/'      IS     Tolnmes    to 
nuianTtlitrUiacd.-Fii'sci.  lU,  Hi-tLomnud,  But 
luatantoBTaph.    balf-plate,   three   double   backi. 

aipM  »mp|.,».  ..lu  £1.     OffiM  foTo^  Siiniiu.  Vl«,  u'-'-i-- 

"Ensllah  ]Keaha,iiia."  is  Tolnnin,  gix  vol 


hiBllah  Ki 


t    llin.,  and 


Wanted,    BuffcOQ   Ptat«. 

Bnslne  and  Staet  Bollar.  tulf  man-nowa,  work* 
New  OoDTMr  Boiler,  ulie  10  by  a.  flTe'uo 

Elcniiu;F.-R.i.iiil>if,  iSi,  Slrkir  til.  Bfldto'd. 

Quarter-plate  Fooket  Oamara  or  Detectire,  and 


Steam    FTOaanre  aaore,   gnnmetal.   Boordon'! 

Steam  Ensliie,  liin.  bora,  gin.  (trnke,  profenionally 

Bleatrio  Bell  Set,  complete  witii  win,  puili.  and 

BiK-hale  Indioator.  with  mpcbanical  replacementB, 

Doe  lin.  Twlat  Drill;  two  lin.  ditto;  twoT-IBln. 
Si™f.!Bi'-'riB^.fi"h  "ostfi'-iS.'. '"■ '  "^ '"'""">■'' 
A  Fair  of  Bubbera  for  lafetT  bioyole,  tor  SOin. 
Forth  Bridss  Brooch,  ball-marked  lilirer  brooch, 

Blnconlar  HicroiooiM.  egnaltonew.   ParUcnlan 

IIH  P.  Steam  Bnolaa  and  horiiontal  tabular  boQc 
Id  ■»<  coxd.uoD.    Vul  9«  Eurtni.-Hocaioi'.  Slsncg-U,  Tort 
What  offen  tor  Vertical  Bnglna,  bran,  veight 
What  offen  for  horiiontal  ilide-TnlTe  Bnsine,  1] 

Wdl  exchange  lertical  BoBine  and  Boiler  Shell, 

Ifodel  Engine  and  Boaer  wasted,  not  tea  thaa  llin. 
.Irot".    Hu.t  1»  ™j.     OSii     9IKUIII    T.iciciB,   bj  Sl^cr. 

Exchange  Sin.  centra  Lathe,  baok-gHU,  4fl.  bed,  and 
_^  Marble  ^Mautel__pioo,k.   g 

"lb.,  1880,  to 
Wanted,  Stanley  adjoxlable  Jaok-Flane,  Diarton'e 
Hot-Air  Bnglna,  by  Haywmid  l^ler,  with  pamp, 
IH.F.  Horlaontal  BoUer,  with  flttingi  for  brlok- 

la.k.  ud    1.rVcMi   bulai,  t|    br    ill.    WtuI    -^-■-c 

^Thre^lermlniai^  Dateotar  OalwaiiometWjluge 


Euhange  noall  Bnrlne    and   BoUer   for  nod 


Wsflted,   Span's    ^'Mechanin'   Own    1 

Wanted.  Molosworth,    Templeloti,    TJni 

BiehaDg«  Bl»ctrlo  Iiamp,   ieo.p.,  a: 
Wanted,  Vertical  Bailer,  Co  ateam  tim 


n,  Hamblie 
1  g  yard!  of 


Biaachopp,  in  perfect 
WuIM,  1>rf>  ^muiai 

Ose  Tin.   Sap  Idithe,   for  power,    back-.gear,  and 

l>.>5lid<-i'><hHiIulDrJIiiiK  Uuliiiii.     Licliuar  olll  liul  gr  biua. 

iin.  tChrotUo-yalTe  and  flio.  PnaanrfrffaMjt  with 
Wau^d,  offers  in  exchange.  Jewellery  preferred,  for 
Amatenr  Organ  Uakera.  —  Bare  Oiasoa.  —  Ballay 
Oalvaoln   Battar]r>110   dne    aikd   coppo'  Bella, 


Mctcalf   and   Danes'   No.  *  Bxhanat   ^eotor. 

Two    Tertloal     Bnsinaa,  iH.P-     Exdunga  far 
Wasted,  pair  l^Io-   or  4i&.  BaJk-gtarad  Hiada.  .Ho 


Beautifully  flniahed  Horlxontal  BtMm>Enclne, 
Violin,  orec  100  yeari  old,  bcsutifnl  tana,  iBok-np 

tut,   4od    a....     ElchiBf.    U    nl-    U.-Cm^     DiT,-,   lUdhr. 

American  Bteam  Kotor  and  Boilar,  umDlata  ai 
C-P.  donble  breech-loading  10-bore  Ouni  made  by 
Ventriloqnlal  Knea  Flnirai,  old  nuo  and 
"  SorllBh  Ueohanto,"  about  IS  yaara,  naboniid. 


TEX     SIXTEiraY     SALI     COLVm. 

AivtrtiMimiHU  ari  initritd  in  Ihii  mlumn  at  tht 
'ale  cf  SJ.  /or  Ihd  tril  IS  vwA,  tmdid.for  mrf 
fueCMAnf  S  mrdM. 

^  Sew  maalnted  Priea  liat  of  Borom,  Bolta  and 
Klllar'a  Blectrle  Depot,  14, 


itt^  « 


iTldliuto  UI 


Slaalara'    ZUaBumda,    <■■    U.,    npwaidi.    Be- 

■tulBfl  ud  psfba*,  ■■.  H.    DiHblu  ud  Tsb*-nlU>it  "■— ifalt 
IMamond   Polsta   f<i>    all    Uala   of    ■agraTlif , 

Diamond  TomlnB  Tools  fat  troliig  enuiy  wheal* 

laaiimmkuJn—l.^-.  n-a^— Salm. 
Dlam>oad  DrUlarmm  la.    Drill  Stock  and  poatua. 

ll.M.i»obd.lU.,  li.Ut4,>~lll.  l[lld.-B>l<K. 

Diamond  'oc  lapldariea,  Diamond  Spa^a  for  ehiaa 
Dr.  Alllnaonwritea:—"  Consult  Toonct  re  Xye- 
"  Heat :  tha  Trne  Solatlon  of  tha  Froblam," 
TTmbrellaa  Be-oovered  equal  to  new,  from  la. 
InkaforCye]o<tyIe,  Ae.    Elaok,  9a.  U. ;  blMpnipla, 

KaeklM,  Zdmltod,  Bale  Haniifaiitniaia  of  ICaAWri 

riual  Bpriai  PiUiIi,  Tt^Oog  U  »■,  B«ki  Im  WtrLi  JUmLma. 


KNeUSH  KBaHANIG  AND  WORLD  OF  BOXXNOF. 


Ularagaopto  O^  aots,  Brrt-dun,  S.Cm}  vsrietlea  to 
A^ronomtonl  Objeot^aiaaaaa,  la  bnua  celX  at 
Aatronamlml   Taleioopaa,  Appuatni,  SUadi, 

AatTonoatloal  B7ei>taoaa.  mj  pomi.  iSa.  aaeh. 
BoTolvinc  UlaKOnal  Bi-aplaea.  tonolng  tiUm 

Traiult  Inatnunant,  cm  Iran  stuid,  eomplete,  mod 
Lap«r(^t4JlJutaeat,    Ait*  IUh  TrtuUtnatruMDl.— Cumon. 

AatronomioKl  Taleiaops,  CalTsi'*,  ^in.  aodar. 
Aatronomlo&l    Telaaoopa,    1 
AstTODomiool  TeleaooDe.   si 

Aattonoailoal  TaleaaopeB.— Sio.  Coaka,  31a.  *ad 


DjitoTl^  mad 


nnlTeraal  BaoAtcni&l,  ta  emj  Kn.  telnoupe, 
Aatroaomloal  TaleaaoBea.  —  Sala  Mfeotcd, 
TboodoUtaa  and  IiAtbIs,  isTenl  br  TroughtiHi 
Kloroaoopaa,  binoeulw  uid  itodents',  Kranl  by 
W.  OkunlnK  and  Co..  Biminrlura,  make  "tsj 
Synunoa.  Fnluhliu  Ijitbei.  Tita,  Bolationi,  Coa- 
PrBotlcal  Inatraotlou  ea  BIsotro-FIatlnr. 
Sleotro-TIiudiLf  Ftuita.  Vb  its  Ibe  oolr 
Doaoer'a  Hlaro.-Photoa.— Sampla  mid  IM,  <KO, 
Latbaai  plun  ud  unwauttm^,  for  maobloiHtA  And 
SUde-Saata.  vitb  ■urfued  ilidn,  iwiTella]  for  taper 
List  of  Iiatha  Hea,da,  Dm  Chnckn.  DciU  Chugki, 
lAthaa  or  Farts  nude  to  onler.  Send  ipedflcation 
Lampa,  pumfflD,  laOaii.,  sUa.  Ina  iludai,  IGl,  nuit 
Ijiioaa  and  Davles  hava  Samorod,  omnfrto 
Hodal  BaKlnea.—  Taou  tad  Dudca'  EoUifed  ud 
Tha  Above  mmtiunB  M  loiorniiUaa,  ud  U  lUuMtsd 
Two  Naw  Featoraa  Introdnoed.— TiiplB^ipuAin 
Ptiotoa.  of  tbcH  Triple  IxpuuiDO  SaflBf  su  ht 
Hie  Doalipia  u«  mil  nev,  and  us  not  aopiis  nl  Ibt 
We  Ooort  OomparlaoD  f«  norelt;  of  dMlgn,  IdUL 
ICodala  of  tray  dwaiptioa  npalnd  aod  pal  in 
liuoaa  and  Davlaa,  UaciUsigal  ud  actmUAc 
H.    Thorpe,  W.  TbeobaldViud,  'W.C,  muuf.a- 

SUTerBd  Qlaaa  Spaeula  uid  Plane  Hirron  of  per- 
Billlard.  Basatella  Tablea,  ud  Scquialta  r*i 
Onutmantal  anttsra,  Otml  ciiiickBitt  Frame 
Out  Monthly  Beslatar  of  Kngiaei,  KngiBsera', 
Dscember  BaviateT  ixinUiai  upnudi  of  2,00(1 
Immsnse  Stock  at  lOO,  HooBdiditcli,  LoDdoa.  All 
Bnclnaara'  Shapara,  UfUins  Uubinia,  Lathn, 
Blade'a      Ualvaraal      Olaaa      Micromatei, 

Lathaa  aad  Baaohaa,  «venl  K«md-baad.  Bead 
"  Blaotrlo-Bell  Oouatmctloii,"  br  P.  O.  AUmp, 
"  Fraatlaal  Elaatila-BsU  Fittlna-,"  br  F.  C. 
Oppenoann'i  Synamoa  for  nfeki]  ud  ulyar- 
Conplfte  Plating  and  SoaiaalllnK  Ontflta 
ABaerlaan  Orvan,  luge  £la  Inalmmeat.  nan 
Aii-muhioB  tyred    Safaty   Blayole,  beat  maken, 


To   Bam    Uoney.— PartCcaUn,     ■peeimeni,    and 


Insulated  Ooppar  Wire, 


>ppar  Wire,  ifautla  oi 


d  cnnp1et«, 


Brass  Name  Plate,  e  by  ((ia.. 
Hemorlal  Brasiea  of  eiety  dnojptlDn  and  tiH, 
Braaa  Window  Plate  Sanufftotnrera.— 
Zino  Staaoil  Flataa,  for  ~ok,  boi,  and  ticket 
Oatapnlta,  7d.,  !■..  la.  3d.  free.    Elaetic,  ad.,  Id., 


,  and  Oo.'a  (Briitol) 
"The  Wlmshnrst  Maohlno."  by  W.  P.  Hesd- 
KlaTosaopto  ObJaats  for  Stadanta.— Foil  In- 

Laonoh  (jOeam).  new,  2ilL  Ions,  ij  by  Aia.  Engine, 
LftunohBnwlnOi*  by  S,  OBW,  prioa£12.  lajector 
Organ  Pipe  Decoration.  Copla  el  ooloared 
Your  DoK'a    Oollar   Bngraved  vitb  oame  and 


Brum  DooT  Plata.  S  by  1.  uy  etyle,  esat  froe,  la.  Si. 
TbeBpedalOaa  Snsinea,  lileat.  |H.P.,  fromfjs. 
fur  Boa.  Tery  dark  bnnm,  teal  Bamian  taD,  IDft, 
BkatQB  beaatifnlly  IioUdw  ffronnd,  by  imprDTed 
Alex.  lEdwardfl    and   Co.,  SB  and  69,  CraTen- 

Watohea,  Jewelleryi  See.  Caab  or  eaiiy  termi. 
Four-jaw  Ohncka-— The  budieet  ud  beat.  A» 
Oaatlurs  and  Steel-Jaw  Forsuin,  roBBhor 
ForjclDBS  lot  one  on  faoe-platea.  A  cheap  rabatitnta 
Olearanoe  Bala. —Beat  Bright  Bteol  BpEadlei,  Kin. 
Kai^ato  Machlnea. — Powerful  machinea.  beat 
Malt  and  Hop  Biatraot,  with  Aioraa  pnwrved, 
A  City  loaa  writea;-"!  pat  it  down  to  year  Malt 
Sqnatadt'a  Malt  and  Hop  Bxtraot  la  a  pore, 
PIreon    Kestpana,    Water    Follnlain^    Peading 


Camera,   oomplEtc,    with  platea  m 
Motor  Flttlnea,  with  bua,  win 


□lateriala  for 

Battertaa.— Bnnwa'a,  Daaiell'i,  Biehioaute.  Beit 
18S1  Air  Ciuliioa  tyrod  Diamoad  Framed  Safetlaa, 
CtoH  I^ain,^  Safetlaa,  bulla  throngbout,  aew,  llet 
The  Above  Prices  lot  a  few  wceki  only.    Doable 


(oola, 


of  "  The  AniAtaur  " 


Brnall  Bnffiue 
Mesmerlani.  —Ho*  1 

Military  Braaa  Band  Inatrnments  for  aale, 

aiazlera'  Diamonds,  t».  Si.,  npwudi.  Ba- 
Dlamond  Points  (or  all  klnda  of  eograTing, 
Diamond  Tnriila*  Toolalor  truinneoiery  wheels 
Diamond  DTlllsfrorale.  Drill  Stack  and  poatago, 
Diamond  for  lapldariee,  Diamoad  Sparka  for  diloa 


Plnmhaffo  OroolblAa,  for  meltteg  ilh.  oftn* 
Piles l—Agoniain>  oaaaa  onred.— Palm-r'i  "bUtt 

Palmer's  "Spaciflo   Indian    Pills."  Is-  1|1. 

Laoacta  and  other  Steam  Ensinea.  Boilea,  Utbi. 
I*tho,  St  eeotre,  aft^^Bio.  bei  «in.^  l«»i», 
BaiBai""-— fWo-  Bloyde,  utumHmiBi.  J"""  **i 
Drilling  Msohtafc  Bowerfol  ad^^Na  hli» 
Dynamos,  vertical,  drum.  4-lisbtH,  £3  10a.  \  ^iff^ 

^i  b-ii|bla.  £lir><.  ^  I4].ilghu,  ff  ^U.  Junta. 

IS-llKhta.    jeia;_»0-ligtla,    iH;    »S-liglila.  £11; 

Dyrutmo*.  Haacheater  Oramme  type,  wnm^  sna 
uiiaklnl  umuani,  bifb  tmcincj,  Irom  ■!<  U^bU  if*tilR.~l 

Dynamoa  for  gna  Dnginea.  UolAn  fma  J-JO  S 
Dynamos  from  KM.  UghtlaR,  plating,  itiaigf,  fc 
Daooa'a  Mlorophotos.  Sample  ud  liat,  eOD,  li% 
Qtins.  breeehtoadiag  and  wild-fovlin?.  Doudflsaf 
,  Telephones— Full-aliBd  Telephooea,  ITa  U.pk 
Wlmahurat  Maohines,  with  jan,  giriiig  ]|a 
BhumkorSB  fromSa.gd,;  VacannTubaabaab.^ 


Dynamos,  from  IQa.,  CaatiiiRi  from  3a; 
Batterlaa-— Bottle,  LeiJioob^  Cbnafc.  DaM 
Hand  Dynamos,  bctbi  aiice,  from  na,  najnli 
Medical  Coils  (ram  la  Sd.  to  e  guiaaai.  SolB 
Portable  Bleotrfo  Watch  Lighter,  wdl  laaW 


Secoad-bud  Telesraphlo  and  Electiia ' 
Portable^  Mloroaoopa    (Callios),  fun  i — _ 


srawc 


DdrfflrlfnliiulniBi«ha>u£IVIIIi,  rrta  H,  u  puti 
a.  a.  Vavera.  II,  Harket-atrect.  ImSi, 

PhotomphlD  OutatS  from  la  Sd.    &»lH> 
Lathe,  Ain.  oeab^  ba£k-g«ar,  eompoaod 
Sarewst    Scrawsll    SorewslII  (« MM 

"  Mackensle'a  BnayclopBdioaj''  _^^ 
The  Solance  Oo-operatlva  Supply,  ^^!f 
Influeaoa  and  Frlotlonal  Maohlnlj^g 
Iieatnra  Iiantema,  UicRHcop*  ud  Ws*^ 
Battery  Stores,  aU  kind*,  qmntity.  -ivO^ 
Chea^eat  Lamps,  Shodea,  Btaada,  Vinsn  W* 
Dynamoa  and  Motors.  Brery  '*'^'*Tv'''!'j£ 
Telegraph  and  Telephone  Catalocns  mM| 


Pirat^Iaaa  Binocalar  mecboaicol-atsi^  MlonMSA 
Music  Becitala  at  yaor  homea.  Ooara 
Lathaa— Namcamia  <cood  Bench  and  Poet,  baa  ■ 
Model  Bnrlaaa,  BoaJ«,  Boilera,   Pacta,  PnW 

Bneinea.— Half,  one,  two,  foiu^otte.     BefJ 

■wd    ilad,^L4-    b«L    BailFrs     Cjluiden,    FsM.p4t  ShC*^  ^'^ 

OataloKues,  Xleotrleal,  Telephrne,  Optical,  l^*^ 
Orsan  Metal  Pipea,  roiced  or  unndaed 
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XATHB   APPLIANCES.-VI- 

{Oontiaucl  from  jKi^je  300.) 
The  »Btal-XumIn?  Sllda-rast. 
IDE-RESTS  are   made   in   Tery  many 

dBaigns,  ranging  from  very  light  ones 
imamental  work  in  wood,  ivory  &c.,  to 

maBHire  ones  for  shading  inetaJg.  The 
which  forma  tho  euhject  of  this  paper 
luited    for    the    general    heavy  woi'k 

ram  be  dona  on  a  foot  lathe.  This 
I  of  slide-rDBt  is  the  one  commonly  made 
ise  on  the  better  clasa  of  amateurs'  foot 
IS,  which  do  not  have  a%addle  litted  to 
)od,  and  it  ia  modelled  somawhat  after 
lesign  of  tho  orthodox  smamental  slide - 

and  it  has  the  lower  alide  parallel  with 
atho-bed,  Tho  sllde-reata  of  heavy  aelf- 
ig  lathes  hare  this  lower  slide  at  light 
BS  with  the  bed. 

le  whole  of  the  diawings  shown  on  the 
I  of  illuetratioQS  are  reduced  to  the  same 
1,  and  it  will  not  be  difficult  to  aeo  how 

slide-rest  ia  conatructed  if  a  careful 
action  ia  made;  the  parts  are  named  on 
Irawing  to  facilitate  references.     Anyone 

may  wish  to  build  auah  a  slide-rest  to 
a  lathe  o!  given  aize,  has  only  to  draw  a 
)  to  auit,  and  by  measuring  the  drawings 
I  this  scale  he  will  see  what  the  actual 
jnsiona  ahould  be.  The  drawinga  have 
I  made  from  a  aide-rest  fitted  to  a  Sin. 
re  lathe,  and  thoy  are  shown  reduced  to 
It  ona-third  full  size.  The  main  slide 
mxoB  just  Hin.  long  in  tha  original 
i-reat,  and  a  ecole  can  ha  readily  con- 
Dted  from  this. 

■rkapa  it  is  not  amisa  to  mention  that  tho 
itktion  of  these  drawings  to  suit  any 
ired  dimensions  ia  a  moat  simple  procosa. 

side  view  of  tho  complete  abde-rest 
n  the  under  aide  of  tho  tool-gripping 
oxaetly  Sin.  above  the  base  of  the  side- 
:  that  is  to  say.  the  under  aide  of  the 
is  precisely  on  a  level  with  the  lathe- 
Dae.  To  got  the  relative  dim«nsioas  of  all 
parte  to  auit  a  side-reet  for  a  lathe   of 

size,  carefully  take  the  distance  from 
xkae  to  the  nn^r  side  of  the  jaw,  as  shown 
he  printad  illustration  on  the  adjoining 
I,  and  let  this  distance  represent  the 
U  of  centres  of  >ihe  lathe  for  which  the 
-isst  is  to  be  toade.  Now  divide  this 
laoe  into  a  number  of  parts  representing 
number  of  inohes  in  the  height  of  centres, 

with  those  divisions  construct  a  scale 
,  which  to  meaauro  all  parts  of  the 
fixigSt  and  thus  obtain  the  dimensions  of 
detoiL  It  is  as  well  to  somewhat 
tfy  the  dimensions  so  as  to  get  them 
*ut  fractions.  I'or  esample,  tha  main 
I,  being  Hin.  long  in  the  slide-rest  for 

lathes,  would  be  lljin.  for  4iii.  and 
1.  for  ^D.  lathes  if  strict  proportion  were 
«  observed ;  but  in  practice  it  will  be 
a  to  make  the  former  Ilin.  long  and  tho 
IT  17in.  long.  The  some  reasoning  holds 
1  for  all  other  details ;  but  it  ia  aapeciaJly 
iicable  to  the  aerews,  which  must  always 
Bade  to  a  regulation  thread  size,  selecting 
doe  which  moat  nearly  agrees  with  the 
imremont  shswn  by  the  scale.  In  short, 
m  measuring  tho  illustrationa  with  the 
aallv-constructed  scale,  the  dimensioni* 
old  De  road  to  ttte  nearest  whole  numbara, 

any  attempt  to  call  a  part  "bare"  or 
11 "  must  be  repressed. 
be  traversing  screws  used  in  these  slide- 
t  are  almost  without  exception  equare- 
■ded,  and  aro  commonly  cut  with  ten 
ids  per  inch,  which  gives  Vain,  traversing 
on  for  each  complete  rotation  of  the 
r.  This  same  rate  of  thread  is  often 
n^  XJZ.-««.  1849. 


proaeiTcd  even  when  the  diometora  of  the 
screws  differ  considerably.  Eight  threads 
per  inch  often  suita  equally  well,  and  ia 
sometimes  even  more  convenient  in  use. 
and    the    coarser    thread   ia    preferable    in 

fractice,  unless  there  ia  some  cogent  reason 
>r  using  another  thread  rate. 
The  slide-rest  illustrated  is  shown  complete 
in  three  views,  the  aide,  the  front,  and  tho 
top,  and  from  these  the  general  constmotion 
ia  apparent.  The  whole  is  mode  of  cast  iron, 
with  the  screws,  etc.,  of  atoel,  and  the  nuts 
of  the  traversing  screws,  the  jaw,  and  the 
plate,  etc.,  are  of  wrought  iron. 

The  Bole  or  base-plate  baa  a  dovetailed 
groove  running  from  end  to  end  in  tho 
bottom.  One  end  is  circular,  and  on  this 
the  round  base  of  the  main  slide  reafa.  The 
drawing  marked  "main  alide  "shows  a  section 
at  this  part.  The  bottom  of  the  sole  must 
be  mode  flat  and  smooth,  and  the  dovetailed 
groove  must  be  got  out  straight  and  smooth 


^  it.  This  aola  ia  conveniently  worked 
by  chucking  it  on  a  face-plate  and  facing  the 
bottom  ;  after  ttiia  tho  dovetailed  groove  ia 
made  true  with  a  circular  cutter,  operated 
by  a  atrong  apindle   driven   from   tho  over- 

The  aole  is  turned  over,  and  fixed  to  the 
face-plate  with  tho  middle  of  its  circular  end 
ti-up.  Tho  top  of  this  is  turned  level,  and  a 
small  hole  is  made  exactly  in  tha  centre,  and 
tho  T-groove  is  turned  as  shown  in  the 
aectionol  view  of  the  main  alida.  Thia 
T-groove  is  to  take  tho  heads  of  two  bolts, 
one  of  which  ia  ahown  in  the  top  right-hand 
corner  of  the  ^eet.  These  bolts  have 
hexagon  nuts,  shown  in  tho  side  and  front 
views,  and  hold  the  main  alide  to  the  solo. 
When  those  nuts  are  slack,  the  main  alide 
con  be  turned  completely  round  on  its  base. 
It  is  much  better  to  have  the  T-groove  than 
to  have  curved  elota  in  the  round  base -plate 
of  the  main  slide.  These  curved  slots  would 
allow  only  a  moderate  angular  motion, 
whilst  the  T-groove  allows  the  rnain  shde  to 
be  placed  at  any  aigle :  and  it  ia  often  very 
hand^f  to  place  it  parallel  to  a  faoe-plate ; 
that  IS,  at  right  angles  to  tho  position  shown 
in  the  drawings.  When  placed  this  way,  a 
tool  can  be  traversed  across  the  full  diameter 
that  the  lathe  will  admit.  Two  round  holes 
are  made  in  the  base-plate  of  Ute  main  slide 
to  allow  the  holts  to  paaa  through,  and  of 
course  a  hole  must  be  mode  in  the  solo,  into 
the  T'Slot,  targe  enough  to  admit  the  heads 
of  the  holts.  Thene  heads  are  somewhat 
flattened  on  opposite  aides,  as  shown  in  tho 
drawing,  to  admit  them  to  the  T-slot,  and  yet 
not  allow  them  to  rotate  under  the  action  of 
screwing  np  the  nut. 

The  small  hole  in  the  centre  of  the  circular 
part  of  the  sole  is  fitted  with  a  ateel  pin — - 
thb  has  a  slight  shoulder,  as  ahown  in  the 
section  of  tho  main  alide,  and  /is  driven 
tightly  into  the  sole.  The  main  slide  has  a 
hole  bored  in  the  centre  of  its  base  to  fit  this 
pin,  and  it  should  do  so  without  shake  for 
angular  adjustment  to  bo  made  easily  and 
accurately. 

The  main  slide  is  an  iron  casting,  and  tho 
shape  of  it  may  be  seen  from  the  several 
views  given  in  the  drawings.  It  stands  on  a 
circular  base-plate,  and  the  dovetailed  sides 
for  the  saddle  to  fit  upon  are  undercut  to 
form  an  angle  of  about  55°  with  the  top. 
For  a  5in.  lathe  this  main  sHde  is  14in.  long, 
and  to  make  it  straight,  smooth,  and  parallel 
on  all  ila  bearing  surfaces  needs  good  work- 
manship. No  doubt  it  is  quite  poaaible  to 
accompliah  thia  by  filing,  but  this  prooesa  is 
very  tedious. 

The  hole  in  each  end,  which  form  bearings 
for  the  traversing  screw,  must  be  made  quite 
true  with  the  slide,  or  the  nuts  will  bind  on 
the  screw  as  the  saddle  ia  moved  along  tho 
alide.  One  way  of  getting  these  holes  true 
ia  to  bore  them  before  aurfaoing  the  slide. 
and  to  chuck  the  alide  by  the  boring  when 


surfacing  tho  top  and  edges,  the  bottom  being 
turned  true  and  flat  after.  A  better  way  is 
to  defer  boring  these  boloa  till  after  the 
saddle  has  been  fitted.  Then  to  make  an 
iron  templet,  about  Jin.  thick  will  suit  very 
well,  to  wedge  in  the  dovetails  of  the 
saddle.  Bore  a  hole  about  the  middle 
of  this  templet  to  correspond  with  tho 
required  position  of  those  traversing  screws' 
bearings.  The  saddle  is  placed  sliifhtly  over- 
haugiag  one  end  so  as  to  hold  the  templet, 
and  tho  hole  in  the  templet  is  used  to  guide 
a  rose-bit,  which  cuts  tie  hole  in  the  main 
slide  for  the  tmversing  screw.  By  shifting 
the  saddle  to  the  other  end  of  the  main 
slide,  and  using  the  same  templet,  placed 
inside  out  relatively  to  its  former  position, 
the  rose-bit  will  cut  a  hole  in  that  and,  which 
will  exactly  correspond  with  the  one  first 
made.  Though  both  holes  may  be  more  or 
less  out  of  the  middle  of  the  mam  alide,  this 
will  not  affect  the  working  of  the  saddle, 
provided  both  holes  are  out  the  aame  dis- 
tance and  in  the  same  direction,  which 
they  will  be  if  the  templet  has  been  properly 

Tho  saddle  for  the  main  slide  is  made  in 
ono  piece  with  the  top  slide.  It  is  always 
advisable  to  have  as  few  parts  as  possible,  so 
as  to  give  the  greatest  rigidity  to  the  struc- 
ture. The  top  slide  ia  Din.  long  for  a  Sin- 
lathe.  It  is  also  of  cast  iron,  and  a  eectiiw 
of  it  is  drawn  just  above  the  main  slide.  Tho 
top  alide  requires  to  be  got  up  true,  on  the 
top  and  on  the  dovetailed  edges,  after  the 
same  manner  aa  the  main  slide.  The  saddle 
is  fitted  to  the  main  slide  so  that  the  two 
aides  ate  precisely  at  right  angles  one  to  tho 
other.  At  the  back  end  of  the  top  alida 
a  strip  is  cast  solid  with  the  saddle,  aud  this 
strip  IS  undercut  to  fit  the  dovetailed  edge  of 
the  luain  alide.  Opposite  thia  strip  a  small 
fillet  ia  cast,  and  tho  loose  strip,  shnwn  on 
the  left,  bears  against  this  fillet,  and  is  held 
on  by  foitr  binding  eorowa,  one  of  which  is 
ahowu  above  the  end  section  of  the  strip. 
This  loose  strip  does  not  need  any  adjusting 
screws,  as  it  is  fitted  to  bear  against  the 
fillet  with  which  it  is  intended  to  remain  in. 
close  contact  after  it  has  once  been  fitted. 

Though  three  binding  screwB  would  be 
amply  powerful  to  fix  thia  strip,  yet  four 
must  be  used,  so  that  they  may  be  spaood 
about  equally.  At  the  middle  of  the  strip 
there  is  not  any  metal,  or,  at  most,  only  ft 
vory  thin  sheet  of  it,  in  the  top  slide  to  sorew 
into.  By  using  four  screws  the  two  middle 
ones  screw  into  the  bearers  of  the  slide.  This 
strip  should  lit  quite  snug,  and  at  the  same 
time  allow  the  saddle  to  move  along  the 
slide  without  shako,  when  tho  screws  aro 
finally  tightened  up.  The  holes  in  the  strip, 
through  which  these  binding  screws  pjss,  are 
elongated  to  allow  some  lateral  nicitiou  to 
the  strip  during  the  process  of  filling,  and 
tho  ultimate  bearing  of  the  strip  should  be 
with  its  back  edge  against  the  fillet.  Tho 
screws  are  onlv  intended  to  draw  the  strip 
close  against  uie  saddle,  and  they  must  not 
iiupede  the  slight  lateral  motion  necessary 
for  adjustment. 

The  traversing  screw  of  the  top  slide  is- 
commonly  made  the  same  pitch  and  dia- 
meter as  the  screw  of  the  main  slide ;  but  it 
is  not  unusual  to  make  tho  fomvjr  right- 
handed  and  the  latter  toft-handbd.  This 
reversal  of  the  threads  being  adopted  to  give 
tho  same  effect,  aa  to  direction  of  traverse  in 
the  saddles,  by  the  same  apparent  motion  of 
the  handles.  The  comfort  of  using  either  a 
right-handed  or  a  left-handed  truversine 
screw  becomes  simply  a  matter  of  habit,  and 
when  one  has  beoome  accustomed  to  either- 
one,  the  other  seems  awkward  to  manipuJate. 
Persons  who  uaa  various  lathes  intermit- 
tingly,  frequently  notice  and  complain  of  the 
change  in  tna  direction  of  the  traverse  with 
the  same  direction  of  rotating  the  screws. 
This  bothering  alteration  is  caused  by  the 
indiscriminate  use  of  right-handed  or  left- 
handed   screws    for    traversing.      This    ia 
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METAL-TURNING     SLIDE-EEST. 


MpoaaRy  apparent  in  the  traveraing  sorewa 
in  the  poppet  barrel  of  Uthee :  some  sre  right 
And  Rome  are  left.  Tke  Bcrew  in  the  poppet 
•nd  the  one  in  the  slide  parallel  to  the  line  of 
eentree  should  always  ak  made  to  oorrespond 
n  directioD  of  thread. 

The  top  saddle  is  a  rectangnlar  plate  of 
WBt  iron,  as  shoim  in  the  top  view  of  the 
•ompleta  slide-reet  It  haa  a  strip,  cast  solid 
with  it,  ranninK  theentire  length  of  one  side, 
a«  shoira  in  ^e  Bention  of  the  top  saddle. 
nte  other  strip  is  separate,  and  is  attached 
bj  thne  binding-screvs.  It  is  held  up  to 
toe  doratait  bearing  b^  two  adjusbns- 
Borewe,  which  are  tapped  into  the  edge  of  the 
•oddle,  and  reoMses  are  countersunk  to 
admit  their  heads.  The  right-hand  one  of 
the  two  strips  shown  on  the  drawins  illua- 
ttvtea  the  one  belonnng  hi  the  top  saddle ;  a 
section  is  ahown  at  Die  left-hand  end,  and  a 
binding-sorew  is  shown  above   it.    At  the 

3'  (ht-hand  edge  of  the  top  saddle  one  of  the 
justing  sorewB  is  ahown,  and  also  the  hole 
into  whiui  it  screws. 

The  top  saddle  is  anished  bri^t  all  c 
It  can  be  filed  up  flat  and  true ;  but  milling 
or  planing  is  a  muoh  easier  wa^  af  workiag 
it.  Near  one  corner,  on  the  aide  where  the 
solid  atrip  is,  in  the  position  shown  by  the 
top  Tiew,  a  hole  ia  made  to  take  the  main 
•tud-bolt  tor  the  tool-holder  jaw.  This 
■tud-bolt  is  made  of  eteel,  and  its  shape  is 
shown  IB  the  top  left-hand  comer  of  the 
ya^  of  drawings.  It  has  a  square  thread, 
which  is,  in  some  important  respects,  greatly 
superior  to  a  V-thread  for  this  purpose. 
This  thread  has  to  withstand  severe  strains, 
aad  wears  badly  if  not  carefully  treated. 
The  Btnd-bolt  is  driven  into  the  top  saddle 
from  the  under  side  up  to  a  shoulder,  and  it 
is  necessary  to  out  away  a  small  arc  from  the 
•olid  strip,  at  its  most  promatent  part, 
^ider  the  nole  to  allow  the  head  of  the  stud- 
Mt  to  pass.  The  diameter  is  kept  large, 
MpeoiaUy  near  the  head,  for  Btrength.    "' 


the  shank  of  the  bolt  in  turned  away  under 
the  head  it  ia  likely  to  bend  under  usage 
BefoM  the  slide-rest  is  pnt  together  finally, 
a  small  hole  must  be  drilled,  and  a  steel  pm 
inserted  to  prevent  the  stod-bolt  rotating  in 
the  saddle  under  the  screwing  action  of  the 
nnt.  This  small  hole  is  drilled  halt  ia  the 
oast-iron  and  half  in  the  st«el  bolt-head ;  it 

not  shown  in  the  drawings.  If  this  is  not 
done,  the  holt  will  at  some  time  work  loose 
and  rotate  in  the  saddle  with  the  hesaeon 
nut  jammed  upon  the  thread.  Should  Uiie 
occur  it  is  generally  neoeraary  to  destroy  the 
stud-bolt  in  order  to  get  it  out  of  the  saddle 
— a  costly  penalty  to  pay  for  neglecting 
proper  precaution. 

The  tool-holder  ahown  on  theslide-rest  is  an 
adaptation  of  Willis's  pattern.  The  jaw  is  of 
the  form  illustrated ;-  it  ia  made  of  wrouffht- 
iron,  and  should  be  case-hardened.  The 
plain,  flat  underaide  of  the  jaw  is  sometimes 
an  unsatisfactory  gripper,  especially  when  it 
is  called  upon  to  grip  anything  thatislumpv, 
beoause  then  the  flat  surface  of  the  jaw  will 
bear  only  upon  protuberant  spots,  and  these 
may  attoid  a  very  insecure  hold.  It  is  well 
to  put  two  small  steel  pins,  with  round 
heaaa  juat  like  common  snap  rivets,  in  the 
corners  of  the  jaw.  The  heads  of  these  two 
pina,  which  ahould  be  hardened  and  tempered, 
form  teeth  which  are  always  sure  to  bite  on 
whatever  tool  may  be  put  under  the  jaw, 
even  though  it  may  be  slightly  uneven,  and 
the  heads  being  smooth  and  rounded  will  not 
injure  tool  stems  that  are  finished  smooth,  as 
that  of  a  drilling  spindle,  for  example. 
These  suggested  teeth  are  not  ahown  in  the 
drawinga.  Sometimes  that  part  of  the  jaw 
which  grips  the  tools  is  made  with  chequered 
teeth,  like  those  on  the  jaws  of  a  vice  ;  but 
this  does  not  give  the  oertain  grip  at  two  tar 
distant  pointe  like  the  teeth  afford.  The  jaw 
ia  shown  apart,  top  and  edge  views  b^g 

K'ren.    The  hole  which  passes  over  the  atud- 
It   ia  first  drilled  thxough,  and  is  then 


taper«d  from  the  under  aide,  as  shDnio^ 
section.  The  top  side  ia  then  hoUon'l*^ 
ciraular  curve,  and  the  under  aida  <i  ■* 
hexagon  nut,  which  fits  the  stad-ULj| 
rounded  to  the  correnionding  radiiu.  * 
arrangement  aUows  the  jaw  to  niiinj™* 
freely,    with  a  species    of   baU-Mi-w*" 

t'  dint,  to  a  certain  extent  from  in  nnf 
orizontel  position,  and  atill  to  miii** 
sufficient  bluing  anrtaoe  against  tb  t^ 
gon  nut,  and  aS  round  it  Ttrni  iht  j** 
accommodates  itself  to  any  small  n^""^ 
ness  in  the  heighte  of  ite  tiata  oomw«.  w 
comer  of  the  jaw,ehowiil»we6t  inthtdnv- 
ing,  is  tapped  to  take  the  steel  pitH^ 
acrew  ahown  near  the  right-hand  iaf-' 
of  the  page  of  illustrations. 

An  iron  plate  is  used  under  the  j&T. 
illuatrat«d  on  the  right  of  the  latter,  "m 
plate  is  bored  to  go  over  the  ttnd-tw  i 
sufficiently  large  to  allow  a  ateal  V* 
spring  between  them.  This  spiral  apnD|l 
to  keep  the  jaw  lifted  against  the  heat*  | 
nut,  so  that  spaoe  for  the  tool  ia  ^'^ 
clear.  A  very  thin  washer,  shown  cmlj  > 
the  section  of  top  saddle,  is  placed  betiwj 
the  under-eide  of  the  jaw  and  ths  ■{<* 
spring  to  prevent  this  latter  from  Kitaaf 
the  tepered  hole  in  the  jaw,  aad  so  jamnBi 

it.    That  part  of  this  iron  plate  that 

under   the   head    -'   "-  -•— '-^—  - 

hollowed  out  to 

shown  in  several  views, 

further    description.     It  should   be  <•*' 

hardened. 

The  details  connected  vitli  fitting  np  bi 
slide-rest  may  now  be  noted. 

The  traversm*  aoraws  for  the  slides  m 
both  ahown  in  the  sectional  views.  Ths  w 
motion  in  each  of  these  is  confined  b; 
collar  near  the  handle  end ;  t^'n  ooUar  bof 
against  tlie  casting  on  ite  inner  side,  and  il 
outer  side  is  confined  by  a  plate.  "B"! 
plates  are  alike  for  both  sor«WB,  and  <tts 
illaatmtod  neat  the  lower  Iwft-hand  com 


i  UUa  UUU     EJU&UI     UIBb  wiv>. 

of  the  pmohiDg  son*  > 
receive  it.  This  plit»  > 
1  views,  and  needs  no  tfio^ 
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le  drawings.  Front,  Bsctioii.  and  back 
Hhown  ;  aUo  one  of  .  tte  two  binding 
n  for  fijting  the  plate  to  the  cast-iron 
.  These  plates  may  bo  made  of  wrought 
preforably  for  uae;  but  as  brass 
gun -metal  look  prettier,  they  are 
1  Employed.  The  two  platos  should  be 
J  together.  First  bore  the  large  central 
in  oach,  then  turn  the  collars  and  mark 
crew  holes.  Pin  the  two  plates  together 
lesa  holes  and  file  up  the  edges,  royeraing 
ilatBB  to  Bee  that  both  edges  are  (tuifonu 
nlour,  and  correcting  by  filing  where 
sarj.  The  central  hole  is  countersunk 
EB  flat  pin  drill  to  admit  the  collar  of  the 
c-aing  screw,  and  also  the  holes  for  the 
Eig  screws  are  similarly  countersunk, 
arom  the  opposito  sides,  to  admit  the 
of  these  bmding  screws.  The  caat- 
liiios  are  tapped  to  receive  the  screwed 

n  ot  these  screws,  and  their  positions 
Lown  on  the  front  and  side  views  oE  the 
eta  slide-rest.  A  plan  for  confining 
L<i  motion  of  the  traversing  screws,  by 
3  of  nuts  on  tho  small  ends  instead  of 
elates,  isshown  on  page  :i;H,  Vol.  LI., 
ianeotion  with  the  spherical  slide-rest 
i-lluatrated. 

.  nuts  tor  the  traversing  screws  are 
ibowa  in  section  on  the  screws  in  the 
slide  and  in  the  top  slide.    The  word 

"  printed  near  each  renders  them  easy 
'iitify.  These  nuta  should  be  made  of 
gUt  iron  for  wear  with  steal  screws, 
nut  has  a  round  stalk,  by  which  it  is 
hed  to  its  saddle.  A  hole  of  suitable 
bored  in  the  saddle  receives  this  stalk, 
h  is  fitted  to  it  and  driven  in  tightly. 
10  top  view  of  the  complete  rest,  dotted 
M  show  the  positions  of  the  holes  in  the 
Us.  One  is  in  tho  middle  ot  the  top 
[«.  and  the  other  is  in  tho  bearer  ot  the 
ilide.  Neither  hole  needs  to  be  bored 
»gh,  and  the  top  surfaces  ot  the  castings 
Look  better  it  these  holes  do  not  show, 
ing  these  nuts  after  they  have  been 
.  is  a  process  that  demands  care.  The 
a  first  fitted  by  its  stalk  to  the  hole  in 
*ddle,  and  then  the  projecting  part  is 
>d  to  pass  freely  in  the  groove  of  the 
The  position  of  the  hole,  through 
a  the  traversing- screw  is  to  pass,  is 
ed  by  scribing  with  a  needle  throneh 
oles  in  the  castings.  Each  end  of  toe 
a  marked,  and  a  hole  is  drilled  through 
The  tapping  of  this  hole  should  be  done 
a  special  lap  made  after  the  plan  men- 
d  in  connection  with  tapping  the 
«  in  the  ring  for  an  oml  ohuok,  in  the 
ron  "Lathe Appliances," p.  333.  Unless 
i  precaution  is  taken,  the  nut  will  not 
il  smoothly  along  the  screw,  and  the 
le  will  be  Wt  in  some  places  and  alack 
iiers — always  an  annoyance, 
.a  method  of  securing  the  handles  on 
I  traversing  screws  is  simple  and  con- 
int.  The  screw-shank  is  turned  true, 
has  its  end  flattened  by  cutting  away 

opposite  sides,  &a  shown  in  the  draw- 
The  handle  has  a  pipe-stem  drilled 
lepth  eipual  to  the  length  ot  the  screw- 
E,  less  the  flattened  part,  and  a  mortise 
ie  cut  through  the  pipo-stem  to  admit 
fattened  part,  which  is  in  this  way  held, 
e  steel  pinching  screw  for  the  tool- 
ir  ia  shown  in  the  drawings.     This  screw 

00  enlarged  head.  A  hole  ia  drilled 
strically  through  it  near  one  end,  and 
lols  is  fitted  with  a  ateel  rod  to  act  just 
he  ordinary  handle  ot  a  common  vice, 
is  shown  in  the  front  and  top  views  ot 
wmplete  rest.  The  lower  end  of  tho 
ing  acrew  ia  rounded  off  Terr  freely, 
t  bears  in  the  hollow  ot  the  under-plato 
loned  before.  Theuaualway  ot  puttiog 
crew  in  ita  place  is  with  a  head  on  the 
Lavally  hexagonal,  to  bo  turned  with  a 
ler;  but  by  turning  it  upaide  down,  as 

1  here,  space  ia  saved,  atid  the  parts  are 
■nore  anug. 

)  method  of  gripping  any  tool  with  this 
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Willis'  pattern  tool -holder 
generally  understood,  as  frequently  a  large 
spanner  is  applied  to  the  hexagon  nut  on  the 
main  atud-bolt  to  cause  the  jaw  to  bite. 
This  is  a  wrong  method.  The  tool  having 
beeu  Uid  in  its  placo,  the  hexagon  nut  should 
be  screwed  up  or  down  with  the  fingera  to 
bring  the  jaw  approximately  level.  The 
amalloT  pinoning  screw  is  then  brought  into 
use,  and  the  final  grip  given  by  means  of 
the  "tommy"  bar  in  this  screw.  Very 
little  brute  force  is  necessary  if  the  principle 
of  the  tool-holder  is  understood. 

A  spiral  spring  made  of  ateel  wire,  and 
hardened  and  tempei'od.  is  put  on  the  main 
stud-bolt,  with  a  thin  sheet  washer  on  the  top, 
to  lift  the  jaw,  which,  if  not  supported,  would 
always  fall,  and  would  require  to  be  lifted 
by  hand  each  time  it  wore  necessary  to  put  a 
tool  under  it.  The  plate  under  the  jaw  is 
bored  out  sufficiently  largo  to  allow  tho 
spiral  spring  to  go  between  it  and  the  stud 
bolt. 

Tho  drawing  marked  "T-pieoo"  has  yet 
to  be  explained :  this  is  a  piece  which  fits  die 
groove  in  tho  sole  of  the  shde-rost,  and  also 
tho  apace  between  the  cheeks  ot  the  lathe- 
bed.  Ita  purpose  ia  te  hold  tho  slido-rest  on 
the  bed,  and  at  the  same  time  to  keep  it 
truly  at  right  angles  te  the  bed.  Side,  top. 
and  end  views  are  shown ;  the  T-piece  is 
made  of  cast  iron.  The  drole  on  the  top 
view  represents  the  hole  in  which  the 
holding-down  bolt  is  screwed.  One  ot  the 
cross  arms,  shown  dovetailed  shape  in  the 
end  view,  fits  in  the  dovetail  groove  in  the 
sole  of  the  reat.  The  other  cross  arm,  shewn 
rectangular  in  the  side  view,  fits  between 
the  cheeks  of  the  lathe-bed. 

This  finishes  the  description  of  the  page  of 
drawingaof  the  metal-turning  slide-rest.  An 
appliance  ot  the  same  kind,  but  suited  for 
much  heavier  work,  and  also  one  suited  for 
much  lighter  work,  may  be  treated  upon  in 
future  papers. 

ASTBOVOUICAL    HOTES    F0& 
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0  13  48-12, 

0  14  17-85,, 

0  14  27 '69 

0  14  IS-04 

0 13  ao-is 

0  13     6-01 


At  Greenwich  Mean  Noon- 


South. 


20  59  25  17     5  45 

21  19  38  15  SB  41 
21  39  31  14    0  57 

21  Se  4112  19  26 

22  18  19  10  33    2 
22  37  17'   8  42  37 


45  37 '26 

21    5  2004 

21  25    2-82 

21  44  45-69 

4  23-36 

i  u-n 


Spots  continue  to  appear  apon  the  eiin'sdisc, 
though  not  very  frequently.  They  are  chietty  in 
high  latitudes. 

The  Zodiacal  light  now  hegins  to  he  perceptible 
after  minaet. 

The  method  ol  finding  tho  Siderr.il  Time  ul 
letd  mean  noon  at  any  other  atjtion  h  J'-artibcd 


The  Soon 

enters  her  Last  Quarter  at  4h.  42-2ni.  «.m. 
on  the  2ad,  and  is  Now  at  2h._  l2-2m.  in 
tbe  early  morning  of  tho  9th.  tibe  will  enter  her 
First  (Quarter  at  Gh.  2a'5m,  p.m.  on  tho  15th,  and 
be  Full  on  the  night  of  Ihe  23rd  at  Th.  18'4m. 
Pretty  high  tides  may  be  looked  for  in  soatherK 
lutilodea  about  the  Sth. 

The  moon  *ill  be  in  conjontlion  with  Venos 
ut  5h.  p.m.  on  the  Sth  (Voeua  6'  27'  S.) ;  with 
Marcury  at  eh.  a.m.  on  the  Tth  [Mercoty 
3''  47'  N,1 ;  with  Jupiter  at  the  some  hour  on 
tho  9th  (Jupiter  i'  12'  N.)  ;  with  liars  at 
Uh.  a.ill.  on  tho  12th  [Mars  4°  38'N.] :  and  with 
.Srfura  at  Noon  on  the  24th  (Saturn  3°  f  S). 


Day  of 

Month. 

Moon's  Age 

at  Noon. 

sotttht. 

, 

W- 

h.      m. 

5     15-5  n.m. 

20-9 

0     38 '4    „ 

11 
19 

2'i 
7* 

■i     D6-4p.m. 
a     472    „ 

12-4 

11       1-0    „ 

28 

17-4 

1     52-1  'A.m. 

When  OUT  notes  begin  the  Moon  is  in  the  eon- 
Ra^B  of  Virgo  aod  Libra,  into  which  laat-named 
(.'onttellation  she  passes  abont  3  o'clock  in  t)M 
uftGrcoon  of  the  Int.  Having  traversed  Libra, 
she  arnrea  at  noon  on  the  3rd  at  the  western  edge 
ot  the  northern  apike  of  Scorpio ;  by  1  Ih.  30ni. 
the  same  night  she  has  croued  this  uai 
come  out  in  Opbiuchua,  through  which  ehe  it 
journeying,  unUl  9h.  SOm.  a.m.  on  the  5th,  and 
Iheo  ^0  eaters  Sagittarius.  She  remaina  in 
Sagittarius  until  5  p.m.  on  the  Tth,  when  she 
quits  it  tor  CapricomiiB,  leaving  Capricomoa  in 
tucnforAquariuaatTh.  3nm.a.m.  onthe9th.  She 
is  travoUing  through  Ai|uarius  until  5h.  a.m.  on 
the  nth,  at  which  hour  aha  pisaca  into  Piacea.  Is 
the  course  of  hor  paesage  acrosa  I'iacea,  she 
arrives  at  6  p.m.  on  the  lUh  at  an  oatlyiog 
portion  of  Cetus,  which  she  enters. '  She  remains 
in  this  juBt  about  24  hours,  and  then  re-ontan 
Pisces ;  only,  however,  (o  plunge  into  another 
outlier  of  Cetusat  5h.  30m.  p.m.  on  the  I3(b. 
'  When  she  Qnally  quits  Cetus  at  Ih.  a.m.  on  Um 
Utb,  ahe  emorgoB  in  Aries.  At  8h.  aOm.  ani- 
on the  15th  she  passes  from  Ariea  into  Tanms, 
as  ahe  does  from  Tsuros  into  Oetmnt  at  3h.  a.m. 
on  the  18th.  She  is  travelling  acroes  Ooaum' 
until  llh.  a.m.  on  the  20th,  when  she  leaves  it 
for  Cancer.  She  ia  in  Cancer  until  3h.  30m.  a.m. 
on  the  2Sth,  at  which  hour  ibe  enters  Leo.  She 
completes  her  journey  through  Leo  by  4h.  a.m. 
on  the  25th,  and  then  croBses  iiitc  Virgo.  Her 
passage  acroaa  thii  great  coneteilation  finishes  at 
9h.  p.m.  on  tho  28tii,  and  ahe  has  of  conne  not 
advanced  fat  in  Libra  by  midnight. 

is  above  the  horizon,  bnt  ia.  aa  «c  explained  laat 
month,  invisible  for  the  purpose  of  the  obecr*et 
with  the  telescope  ;  while 

Japltei 

comes  into  conjunction  with  (ho  son  at  2  p.m.  on 
the  13th.  and  is  actually  invisible  for  any  porpoae 
whatever. 

is  a  morning  star  throughont  the  month,  albiining 
his  groitleat  olougafion  West  of  lit'!  Sim  (2/,°  4(0 
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tion  exceeds  21°.   Moreover,  his  angular  diameter 
dwindles  from  7*4'  on  the  1st  to  5*2 "by  the  28th. 


II 

Right 

Declination 

Ascension. 

South. 

Sonths. 

h.      m. 

e              « 

h.    m. 

1 

19     14-3 

20     48-7 

10    28*9  a.m. 

6 

19     33-5 

21       3*7 

10    28-4     „ 

11 

19     67-6 

20    51-9 

10    32-7     „ 

16 

20     24-6 

20     10-1 

10    401     „ 

21 

20    53-7 

18    56-8 

10     49-4     „ 

2$ 

21     24-0 

17     11-1 

11       0-0     „ 

Hence  it  will  be  seen  that  ^lercury  traverses  a 
considttablo  part  both  of  Sagittarius  and  Capri- 
comus,  though  without  approaching  any  con- 
spicuous stars. 

Venus 

Is  a  Morning  Star,  too,  all  through  February,  and 
is  practically  in  as  bad  a  position  for  observation 
as  Mercury  is,  though  tme  rises  between  1  and 
2  hours  before  him.  Her  angular  diameter 
diminishes  from  28*4"  on  February  1st  to  21"  on 
the  last  day  of  the  month.  By  the  middle  of  the 
month  she  presents  the  figure  of  the  Moon  at  the 
time  of  the  last  quarter. 


1 

0 

11 

16 
21 
26 


Right 
Ascension. 


Declination 
South. 


h. 

17 
18 
18 
18 
19 
19 


m. 
43*5 

3-2 
24*0 
45  "5 

7-r> 

30-2 


19     12-6 


19 
19 
19 
19 
19 


34*9 
49*1 
53-7 
47-2 
23*7 


Souths. 


h. 
8 
8 
8 
9 
9 
9 


m. 

58 '4  a.m. 

58*4 

59*4 

1*2 

3*6 

6-5 


fi 


»» 


»> 


The  path  indicated  in  the  above  ophemeris 
commences  in  the  confines  of  Ophiuchus,  Serpens, 
and  Sagittarius,  and  extends  over  nearly  the 
whole  width  of  the  last-named  constellation.  It 
lios  through  a  region  quite  destitute  of  bright 
stars. 

Saturn. 

In  so  far  as  his  meridian  passage  is  concerned,  is 
u  morning  star,  as  he  does  not  South  until  after 
midnight,  even  at  the  end  of  the  month  :  but  as 
he  rides  before  8h.  p.m.  at  the  beginning  of 
February,  and  about  5h.  45m.  p.m.  at  the  end  of 
it,  he  is  now  fairly  well  visible  throughout  the 
working  night  of  the  amateur  astronomer.  The 
angular  equatorial  diameter  of  the  planet  in- 
oreuaes  imperceptibly  from  19*1"  on  February  1st 
to  19*5"  on  the  2Sth.  The  closing  up  of  the  rin^ 
is  now  very  notable,  the  minor  axis  of  their 
elliptic  outlino  being  only  about  ^^nd,  of  its 
major  axis. 


Day  of 
month. 

Right 

Declination 

Ascension. 

South. 

Souths. 

h.  m*. 

a             1 

h.     m. 

1 

11  121 

7    25*2 

2  28  0  a.m. 

6 

11  11*0 

7     33*3 

2    7*3    „ 

11 

11     9*7 

7    42*0 

1  46*4    „ 

16 

11     8*4 

7     51*0 

1  25-4     „ 

21 

11     7*0 

8      0*4 

1     4*4     „ 

26 

11     5Q 

1 

8      9-9 

12  43*3     „ 

So  that  Saturn  yyilL  describe  the  short  retrograde 
arc  thus  shown  in  Leo,  and  will  be  traveling  ap- 
proximately towards  Uio  5th-magnitude  star  x  ^^ 
that  constellation. 

The  greatest  eastern  elongations  of  Saturn's 
groat  satellite  Titan  will  occur  on  the  3rd  at 
3h.  Gm.  a.m.,  and  again  on  the  19th  at  Ih.  om. 
a.Hi.  Titan  will  also  be  in  Inferior  Conjunction 
with  Saturn  (10'  N.)  at  9h.  2m.  p.m.  on  the  Gth, 
in  Superior  Conjunction  at  2h.  6m.  a.m.  on  the 
15th  (12"  S.),  and,  once  ng^in,  in  Inferior  Con- 
junction on  tho  22nd  at  6h.  9m.  p.m.  (12"  N.) 
Japctus  will  be  at  its  greatest  xcettcrn  elongation 
(and  at  its  brightest)  at  2h.  7m.  a.m.  on  the  5th, 
and  in  Superior  Conjunction  at  2h.  3m.  a.m.  on 
February  25th. 

UranuB 

l3oes  not  even  rise  until  after  midnight  at  the  be- 
gimning  of  Februury,  nor  South  before  3h.  2Gm. 
I.  at  the  end  cf  it,  so  that  wo  must  ^dct  our 


Approximate  Times  of  the  Ghreatest  Eastern  Elongations  of 

Satellites,  visible  at  Ghreenwich. 


od 

^%\    SateUite. 

H. 

SateUite. 

H. 

s^l 

SateUite. 

m. 

1 

10 

PS 

Mimas 

12*8  a.m. 

Tethys 

9*0  p.m.    1 

18 

Enceladns 

11*8  P.B. 

1 

Enceladus 

4-2    „ 

1  11 

Dione 

1*4  a.m. 

19 

Mimas 

»-8     n 

1 

Mimas 

11*4  p.m. 

<  12 

Enceladus 

3*3    „ 

21 

Dione 

12-0    .. 

2 

Dione 

10-0    „ 

13 

Dione 

7*0  p.m. 

22 

Tethys 
Enceladns 

4*8  a.m. 

2 

Mimas 

8-4     „ 

14 

Mimas 

5*5  a.m. 

23 

2-4    ., 

3 

Mimas 

8*6     „ 

14 

Enceladus 

9*1  p.m. 

23 

Rhea 

10-9  p.m. 

3 

Enceladus 

100     „ 

14 

Rhea 

101     „ 

24 

Tethys 
Enceladus 

2-0  a.B. 

4 

l^Iimas 

7-2     „        • 

15 

Mimas 

4-1  a.m.    ; 

25 

8-2  0.0. 

0 

Tethys 

5'1  a.m. 

16 

Mimas 

2-7    „ 

26 

Tethys 
Enceladns 

11-4    „ 

t) 

Rhea 

9*4  p.m. 

i  16 

Enceladus 

6*0    „ 

27 

5*0  a.m. 

i 

Tethys 
Enceladus 

2*4  a.m. 

!  17 

Mimas 

1-4    „ 

27 

Tethys 

8-7  pjL 

8 

1'>'7 

;  18 

Mimas 

12*1    „ 

8  1  Tethys 

11*7  p.m. 

1 

i  ^^ 

1 

Mimas 

10*7  p.m. 

1 

The  above  table  is  described  on  p.  368. 


ephemerisof  him  until  he  comes  into  a  better 
position  for  the  observer ;  but 

Neptune 

Is  still  very  fairly  placed,  indeed,  for  telescopic 
observation ;  though  he  comes  into  quadrature 
with  the  Sun  at  10  p.m.  on  the  22nd. 


PS 


1 

6 
11 
16 
21 
26 


Right 
Ascension. 


h. 

4 

4 

4 

4 

4 

4 


m. 
9 
9 
9 
9 
9 


5 
4 
3 
3 
4 
9*5 


Declination 
North. 


e 

19 
19 
19 
19 
19 
19 


22  0 
22-0 
22*2 
22*5 
230 
23*6 


Souths. 


h.      m. 

7    22*6  p.m. 


7 
6 
6 
6 
5 


2-9 
43-2 
23*5 

3*9 
44*4 


»> 

it 
I) 


The  almost  imperceptible  ^ndulum-like  path, 
indicated  above,  lies  a  very  httle  to  the  south  and 
west  of  the  5  J-mag.  star  m*  Tauri. 

Minima  of  the  Variable  Star  Algol 

will  occur  at  4h.  35m.  a.m.  on  the  12th,  at 
Ih.  48m.  a.m.  on  the  15th,  at  lOh.  13m.  p.m. 
on  the  17ih,  and  at  7h.  2m.  p.m.  on  the  20th,  as 
well  as  on  other  occasions,  when  they  will  be 
invbible. 

Shooting  Stars 

may  be  looked  for  about  the  4th,  the  15th,  and 
the  20th:  but  no  very  notable  showers  oocur 
during  this  month. 

Ghreenwioh  Uean  Time  of  Sonthinff  of 
Thirteen  of  the  Principal  Fixed  Stars  on 
the  Viffht  of  February  1st,  1891. 

Star.  Souths. 

h.  m.     s. 

a  Ceti 6    9  56*19  p.m. 

a  Persei G  29  60*38  „ 

Aldebaran        7  42  46*51  „ 

Capella 8  21  38*63  „ 

Rigel 8  22  18*35  „ 

a  Leporis         8  40  52*83  „ 

a  Orionis  9    2  10*16  „ 

Sirius   * 9  53    0*47  „ 

Castor 10  40  16*94  „ 

Procyon 10  46  12-88  „ 

Pollux 10  51  15*18  „ 

a  Cancri ♦12    4  55*85  a.m. 

a  Hydra) ♦12  34  33*30  „ 

♦  Early  morning  of  2nd. 

The  method  of  ascertaining  the  Greenwich 
Mean  Time  of  Southing  of  either  of  the  stars  in 
the  above  list  for  an^  other  night  in  February, 
as  also  that  of  determining  the  JLiocal  Instant  of 
its  Transit  at  any  other  sUtion,  will  be  found  on 
p.  368. 


THE    LANTEBN.* 

By  £.  M.  Nelson. 

TITR.  E.  M.  NELSON  stated  that  whfle  the 
ItX  optical  principles  of  the  microscope  had  made 
great  advances  during  the  past  few  years,  those  of 
other  optical  instruments  had  remained  more  or 
less  IN  ftatti  quo.  He  thought  that  in  mechanical 
details  the  lantern  had  made  a  preat  step  by  the 

•  Paper  road  on  January  12th,  at  the  moeting  of  the 
1  Lantern  Society,  as  briefly  mentioned  last  week. 


adoption  of  mineral  oil  as  an  iUominaaL  Asli 
as  oxyhydrogen  was  oonoemed,  theHi^iiknii^ 
more  powerful  to-day  thaa  It  was  twsolj-iii 
vears  ago.  But  there  ooold  be  no  oniiHiiw 
between  a  good  paraffin  light  of  to-dav  snd  fti 
sperm-oil  lamp'of  twenty-five  yeaxs  ago.  Apiafli> 
lighted  lant^  was  ot  ilia  hig^e«t  iralos  fv 
scientific  demonstrations  to  ordinary  diamm  dsM 
fifty  students.  In  his  own  miciofloopioal  wakh 
used  it  with  a  screen  distance  m»  ahoit  as  4SL  vha 
demonstrating  to  two  or  three  i>enans.sotkslhi 
could  point  out  the  details  with  one  hand 
the  carrier  with  the  other.  A  properly 
lamp  was  as  little  trouble  to'lignt  mm  a  i^n**—*"  f» 
lamp,  neither  did  it  give  off  onpleMant  inmmm 
long  as  it  was  of  a  proper  ocnutnutioQ,aiidki|l 
clean.  The  wioks  aid  not  reqoire  enttiaf  «■ 
in  six  months.  The  main  fault  to  be  foad  ■ 
paraffin  lamps  was  that  there  were  not  lam  mmA 
mlets  for  the  air.  'Die  buznen,  instteed  m  hitaA 
the  middle  of  the  lamp,  might  oe  plmced  nMnrw 
front,  so  that  they  might  be  doeer  to^tbe  < 
when  a  condenser  of  shorter  f  ooos  migfat  he 
and  so  more  light  secored.  With  ngiii  to 
oxy-hydrogen,  the  bottles  were  a 
venienoe;    but  it  was  a   pity  that 


method  was  not  employed  for  oonneetinff  the  nft- 


lators.   He  had  known  half  the  _ 
the  junction.    The  attachment  of  a 
was,  in  his  opinion,  only  another  aofiuee  of! 
With  re^ardTto  the  lamp  itself,  he  asiid  he 
one  as  sunple  as  possible ;  but  it  sbonld  ! 
taps— two  for  the  regulation  of  the  li^it, 
would  seldom  require  alteration  when 
pressure  of  eas  was  used ;   the   other 
for  cutting  on  the  gas  entirely.    For  a  lir  pi>i 
used  a  separate  derived  oircnit  with  a  tup  it  & 
This  enabled  the  amount  of  by-paaeto  bev^pdstal 
with  varying  pressures.    Witia  rqnxd  to  the  1km, 
he  was  mcmied  to  think  that  the  old-fkaUsBsddhi 
form,  used  largely  by  rDanoer^  was  prstedbbti 
that  universally  employed  now,  >*^f»*"Tt  thsn  Mi 
no  doubt,  in  his  opinion,  that  the  hole  tfaroe^  ftf 
centre  of  the  lime  weakened  it,  and  caoaed  itvi|^ 
especially  when  high  pressures  were  nsed.   All^ 
disc  {in.  thick  was,  he  thonght,  a  uesful lis^ttl 
flame  to  play  on  the  face  of  the  diae  hiU*^ 
between  the  centre  and  {Nsriphsry.     The  fOBtm 
the  condenser  was  a  very  important  faatoieiftfti 
lantern :  the  larger  its  angular  apertore,  ttt 
light  it  oolleoted.    With  regard  to  aonlar  ai 
he  said  it  was  to  be  feared  that  ovti&  the 
soopical  world  very  errosieona  notions  wen  Ui 
and  on  that  account  perhaps  he  might  he  saoM 
forgoing  into  this  matter  at  aome  Isngtk  Al 
instance,  the  light  collected  by  three  dillsnnt  w 
densers,  such  as  one  of  W*,  one  of  12(r,  eDdoMS 
18(r.  is  not  proportional  to  their  angles  IhrtK* 
condenser  of  120°  does  not  ooUeot  twioa^  orttsMi* 
denser  of  ISO*"  three  times,  the  waoaatotUMd 
that  of  60*.    Prof.  Abbe  has  shown  thatthsif* 
tare  of  any  lenses— be  th^   mioroaoope,  |Mh 
graphic,  or  lantem— is  not  proportional  to  ttw  sirii 
themselves,  but  to  the  mmm  of  flie  mal-nptt 
Thus  the  apertures  of  the  abore-nuntiaaeA  «■* 
densers  is  not  1 :  2  :  3,  but  aa  •(  :  -87  :  IH^  Hi 
amount  of  light  collected  is,  of  eonne,  profoHksd 
to  the  squares  of  those  figures — ^ris.,  to  4 :  | :  L 
He  then   explained  that  toe  standard  apsMHI 
for  photographic  lenses  adopted  hj  the  Phil^ 
graphic  Society,   although   coaeot  far  all  fo^ 
tical  purposes,  were  theoretieally  wrong,  btesnsslv 
their  formation  thev  depended  on  the  isafmiUd 
the  angles  instead  of  on  the  «tjiet.    ^ey  hsjmati 
be  practically  correct,  because  photographic  JOMI 
deal  with  small  apertures,  and  zor  small  aiigisi  Ai 
tangent  is  proportional  to  the  sine ;  hot  as  thssa^ 
increases,  the  error  increases  also.    It  would,  tka^ 
fore,  be  quite  impossible  to  apply  the  photogaplii 
standards  to  micro80oi>e  lenses.    But  he  saw  si 
objection  to  the  application  of  mioroeoopio  stiadsidi 
to  photographic  lenses,  for  by  doing  ■opholugtiflsr 


10,  1891. 
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Toold  be  nwde  theoretically  u  '*^  u  prac- 
Bccureta.  It  irould,  moreover,  point  to 
iDtinuitr  of  opticBl  piincdplea  runiiiiig 
1  all  optical  iiutruoiaata,  and  at  tba 
ime  aSoid  >  uHiform  nomsacUtuTQ.  A 
npbio  Inu  with  an  aparturs  at  U.S.  1 
laa  an  angular  apartore  of  11°  IS'  O'.  If  a 
raqolrsd  of  double  this  spaed,  according  to 
3.  tangant  lyitem,  '6  miut  hare  an  aper* 
■  2^8^'  "^^  correaponda  to  an  angular 
«  of  2D'  3'  0".  Bat  thii  angle  in,  in  realitji 
JO  tmall :  it  ahuold  bo  20°  12'  18",  or  „-:/-^ 
Mcordtng  to  Pnf.  Abbe'i  microioopical 
D,  -^  wiU  be  -124  tha  light  Dollected  hj  a 
win  be  (-m)'  ■•  '01536.  If  a  lens  is  re- 
to  collect  twice  ai  mocb  light,  or  '01533  x  2 
T,  it»  apertnje  will  be  in  i£cnMoo[rioal  noia- 
^O30^oz-17M1;  thiiisUieiiiw  of  10°6-0', 
tlw  angular  apeitBn.  The  whole  apartura 
12'  13",  or— ^~-.  He  had  woifcod  out  aU 
piIroiiiir.S.  ■2£to2£«bath  brthe  taogeota 
the  nnai,  itaiiing  from  TT.S.  t,  or  >^  a>  a 

If,  therefoie,  apertures  were  required,  each 
doable  of    the    eiposare  of  the  oDe  pre- 


I,  the  istops  n 


.  wlth^  ai 

Dg  to  the  Ggnm  given  in  his  table,  and  not 
I  generall;  acoeptsd  U.S.  table.  01  cootse, 
h.  tablet  abaorption  bf  the  glass  andxe- 
I  from  the  lurfaoes  are  not  taken  into 
mtion.  He  next  explained  that,  If  more 
aoaea  were  required,  tliey  could  be  obtained 
reaaing  the  daiuity  ot  the  "»■<■"■"  betwaeo 
na  and  tha  photogiaphio  plate.  The 
>f  ao^  lena  being  proportumal  to  [fi  ain.  ^)* 

ft  la  the  roInwtiTe  index  of  the  me- 
and  f  half  the  angular  apertuie,  it  tol- 
Uut  it  u  ware  inoraaaad  from  1  (for  air)  to 
>r  oQ  of  cedar)  the  speed  of  anv  givea  lens 
ba  inaeaaad  aa  (1)>  :  (I>«2)*,  or  aa  1  :  23, 
re  any  oamera  lena  might  be  made  2'3  time* 
uiid  than  it  ii  at  preaent.    He  next  diaouaaed 

lormaofoondeusaia,  whiah  were  illoatrated 
aplea  on  the  screen,  and  explained  that  one 

M  angle  ahould  haT*  three  timet  the  ilia 
a  power  of  one  of  £0°.  He  then  axhiMtad  a 
fona  of  triple  condaniar  nhich  ha  had  de 
and  which  gave  double  .the  iliumiuation  o( 
Fomu  (viz.,  three  pla(»s  on  Wernicke  s 
netsr).  It  also  gave  criaper  daflnition 
1  th^  waa  no  reason  why  a  cheap  three 
iiomatio  should  not  be  mode,  and  he  behaved 
•t  only  irould  more  hght  be  secured,  bat  also 
!  deflniCion.  _  It  should  ba  lemembered  that 
ig  the  iliumiuation  b;  the  fonn  of  the  oon 

meant  halving  tha  gas  bill,  sjid  was  the 
madf  for  hissing.  Speaking  of  carriers,  he 
at  he  moat  really  i ■■  ' ' 

the  tnodem  form 

d.  Gtreat  ingenuity  and  admirals  work' 
.p  wen  diqil^ad  in  obtaining  this  reaiUt,  bui 

taffaet  it  piodacad  on  him  was  to  apc^  the 
atam  ssbiUtion  >---—>-'-  -  -?^.^-- 
Im,  and  be  knew  ha 

cnl  ont  no«t  ofthe' wood  tronTlhe  middle 
a,  ao  that  tha  tl.i-b-jming  of  the  screen 
lie  slide  was  poabed  through  was  aa  little  as 
1.  In  reply  to  some  quettioni,  he  said  that 
daoaer  ahould  be  adapted  to  the  lens  oaed  in 
ion ;  b«t  a  condenaar  in  which  the  lenses 
M  teparated,  as  in  a  microicope  objeetive, 
be  vacT  suitable.  The  oomponenttof  the  oon- 
would  have  to  be  separated  for  a  short- 
Mojeotion  loiB,  and  dosed  lor  a  long  one. 
ntted  that  time  did  not  permit  him  to  en- 
pon  ttie  aabjeot  of  projecuon  lanaea.  With 
oe  to  th«  Mhriive  position  ol  photographio 
«  minoaoppe  toiwea,  he  said  tnat  a  mioro> 
«•  was  made  having  C°  more  aperture  than 
6,  whom  initial  image  at  lOin.  woold  bear 
aigenuot  of  tiren^  timet,  without  tha 
*  peroaptlble  woollineet ;  but  he  doubted  if 
>a  any  plwtographielana  working  at  tJ.S.  -23, 
ladnoM  inlBge  would  bear  enWging  four 

Id  the  following  table  the  first  cofumn  oon- 
wU-S.  numbere;  the  second,  thaaperCuret  in 
yt  the  focus  on  the  tangent  system ;  the 
<olumn  contains  the  angles  corresponding 
IB  aperturee ;  the  fourth,  the  aperturet  in 
ithe  focus,  calculated  from  the  sines  of  the 
iglea  of  aperture;  the  fifth  column  the 
mrresponding  to  thaie  apertures ;  the  siith, 
lea  of  the  semi-aaglea ;  the  seventh,  the 
I  ot  theeesinea.  The  angles  are  computed  to 
netseoondof  arc.  Itapertuies  are  required 
e^toaores  exactly  proportiouai  to  the  U.H. 
1  in  the  first  coluum,  the  stops  must  be  cut 
■V  to  the  flgnree  in  the  fouith  colamn,  and 


aa  on  mm  was  10  apou  uie 
1  by  giving  him  a  ^ttlng 
ha  was  not  singnlar  in  thu 
T  "push  thioDgh"  carrier 


.ci:{Tdiog  to  tboee  in  the  second.  The  illu- 
linff  power  ofthe  apertures,  which  is  iuvenely 
irliunal  to  the  eiposore,  ia  proportioDal  to  the 

»  in  the  last  column,  each  being  halt  the  value 

I  pue  preceding.     ■ 
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THB  XLBCTRO-KAGKET.-XIL- 
Polarlsed  Kechanlsm:  Vaee  of  FermaneDt 

Kasnebs. 
■\  \  r  I :  must  now  turn  our  attention  to  one  dass  o( 
t  V  iilectro- magnet  mechanism  which  oa^ht  to 
liu  i^Lirefidly  distinguished  from  the  rest.  It  u  that 
olri').^  Ill  irhioh,  in  addition  to  the  ordinary  eleotro- 
ma.i^Bel,  a  permanent  magnet  ia  employed.  Such 
au  urriingement  is  genwallr  referred  to  aa  a 
),^l,:,:..,i  mtchanuM.  The  obioots  for  which  the 
peimiiinat  magnet  la  introduced  into  the  mechanism 
appour  ta  be  in  different  cases  qolte  different.  I  am 
not  nure  whether  this  is  dearly  recognised,  or 
whether  a  dear  diatiuction  has  ever  been  drawn 
three  entirely  separate  purposes  in  the  osa 


1  with  a 

lectro-aagnet.  The  flnt  purpose  ia  to  >eear« 
nidirectjonality  of  motion ;  the  second  ia  to 
jcre^ifie  the  rapidity  of  action  and  ot  sensitiveness 
0    Emal     currenta ;     the    third    to    augment    the 

(u  rud  rKlionalittf  tf  iLi>tvm,~Aa  an  ordinary 
le  r  magnet  it  doe*  not  matter  which  way  the 
'  aroulatea :  no  matter  whether  the  pole  is 
died,  and  on 
s  alao  pulled. 

.__  ._,_.tmant  whidi 

and  Henry  iluwed,  that  it  yon  havto  an 
isniet  wili  a  iNg  weight  hanging  on  it, 
tuddeul^  reveraa  coirant,  ^od    " 

Itbaanottimetodr«pb^r „__. 

1  up  again  with  magnelio  lines  the  t^her 

b  lary  soft  iron  eleotro-nugnet,  the  armature 

\  ul  L  But  if  the  armatar«  is  itself  a  per- 
i  a  magnet  of  atsel,  it  wiU  be  pulled  when 
i  \  <fj  are  of  one  sort,  and  pushed  when  the 
*les  ai..>  reversed— that  Is  to  say,  bj  wnptoying  a 
'iil^ri.i:l  arniaeurtjoa  can  aecore  nnidiraetlonaQty 
f  oiutiou  in  corretpoDdenoe  with  the  cnrrent.  <hie 
mmediiite  application  of  this  fact  tat  teton^thie 
uniosea  Is  that  of  diplex  telegraphr.  Ton  can 
end  two  metaagea  at  the  aame  lime  andinthaaame 
diroctioii  to  two  different  eels  ot  inatnunenta,  one 


iplj  iodependently  ot  the  direction  of  the  i 
icuding  only  on  lie  strength  and  duration ;  and 
ither  aet  having  eleotio-magneta  with  polarioed 
armaturea,  which  will  be  affected  not  by  the 
strength  of  the  oomnt,  bot  hy  the  direction  of  it. 
Aci:utJiijgly,twacomplefelydiffarentaati(otmeasBges 
may  bo  sant  through  that  hne  in  the  same  direction 

Atiotlitir  mode  of  oonatructing  a  polariaed  device 
is  to  attadi  the  cores  of  ths  dadxo-magnet  to  a 
steel  magnet,  which  imparts  to  them  an  initial 
luii^iii^lb&ticn.  Such  iuitially-matnietlsed  dactro- 
ns  >^'ijcl«  were  used  by  Brett  in  1S4S,  and  by  HJorth 
[ii  l-'i).  Apatentfor  a  similar  device  was  applied 
f.i  r.i  \''70  by  Sir  William  Thomson,  and  refused 
l-y  0:,:  I'ltent-office.  In  1871  S.  A.  Varlay  patented 
■Ml  d  c'ro-magnet   having   a   core   of  steel  wirea 

Wli^iLlstone  uaed  a  polariaed  apparatus  oonaiating 

lie  jiakatsd,  in  lac 

)>ormELUi'atly  magnetiaed  to  be' attracted  one  way  or 
tlio  olb{^r  between  the  poles  of  an  dectro-magnet. 
Stiirj[,.i)ii  hod  described  the  very  same  device  in  the 

-I r  >  iif  Elcclricitl/ ia  !840.     QloMuer  daima  to 

'    ~     invented  t^s  substitution  of  permanent 


polarised  arp^ro^"* 


rith  a  simple  current  that  ia  turned  off  and 


t,bat 


with  reversed  ci  „  _ 

will  make  tha  moving  port  move  in  one  dtrectioii ; 
reverting  the  current  makea  it  go  over  to  the  ottier 
side.  Ilia -meohaniam  ot  that  particular  kind  ot 
electric  bell  that  ia  used  with  magneto- electric 
calling  apparatus  furnishes  an  excellent  example  of 
a  pouriaed  oonatruotion.  With  thase  bells  no 
battery  is  used ;  but  there  is  a  little  alternate- 
current  dynamo,  worked  by  a  crank.  The  alternate 
currants  cause  the  pivot«a  armature  in  the  bell  to 
oscillate  to  right  and  left  olternatdy,  and  so  throw 
tha  KlUe  hammer  to  and  fro  between  the  two  bells. 
{i)  Rapidity  aad  Stn,ktivena>  of  A-^lion.-Toi 
relay  work  polarised  relays  are  often  employed, 
and  have  been  for  many  years.  Here  on  the  table 
ia  one  ot  the  Post  Oftice  pattern  standard  relay, 
having  a  tted  magnet  to  give  magnetism  por- 
manently  to  a  little  tongue  or  armature  which 
moveabetween  thepoletof  on  etectro-msgnet  that 
doet  the  woA  ot  recaivine  the  eignala.  In  thia 
partiaular  case  the  tongue  ol  polarised  relay  works 
DetWMD  two  stops,  and  the  range  of  motioc  is  mode 
very  Bnalli  in  order  that  the  apparatot  may  respond 
to  very  small  currents.  At  first  tight  it  ia  not  very 
apparent  wtnr  patting  a  pemanent  magnet  into  » 
l£mg  ahonld  make  it  any  mora  aanduve.  Why 
sbodd  permanent  magnetism  aecnre  rapidity  ot 
working  f  Without  kwiwing  anything  more,  in- 
ventors will  tell  yon  that  the  preaance  of  a  permanent 
maniet  increaaea  the  rapiiUty  with  which  it  will 
work.  You  might  suppose  that  permanent  mag- 
netlam  is  somethiiig  to  be  avoided  in  the  cores  ot 

four  working  dactro- magnets,  otherwiee  the  arma- 
ire  would  remain  stock  to  the  poles  when  once 
they  hod  been  attracted  op.  Residual  magnetism 
would,  indeed,  hinder  the  working  unleaa  you  have 
so  arranged  matters  that  it  shall  be  actually  helpful 
to  you.  Now  for  many  years  it  was  supposed  that 
permanent  magnetinn  in  the  dectro-magnet  wm 
anything  but  a  source  of  help.  It  was  supposed  to  be 
an  unnuli|ated  nnisanoe,  to  be  got  tid  at  by  all 
avaihkble  meana,  until,  in  1S59,  Eughaa  ahowed  v» 
how  very  advantageous  it  waa  to  nave  permaoent 
magnetisia  in  the  cores  of  tha  dectro-magnet. 

(i)  Augmenting  Mfehanical  Action  of  Ciirmt. — 
The  third  purpose  of  a  permanent  magnet  to  secure 
a  greater  mechanical  action  ot  the  varying  current 
ia  closely  bound  up  with  the  precediu);  purpose  ot 
aecuring  sansitiveness  ot  action.  It  is  for  this  pur- 
pose that  it  is  used  in  tdepbone  receivers ;  it 
mcreaaes  the  mechanical  action  ot  the  current, 
and  tlieratore  makes  the  receiver  morji  aenutive. 
For  a  long  time  this  was  not  at  all  clear  to  me — 
indeed,  I  made  axpetimants  to  see  how  far  it  waa 
due  to  any  varlaticm  in  the  magnetic  j)erBieabiUty 
ot  iron  at  different  slagee  of  magnetisation,  tor  .1 
found  that  this  had  somethingto  do- with  it,  bat  I' 
waa  quite  mn  it  waa  not  all.  Trot.  George  Forbes 
gave  mo  tha  due  to  the  true  explanation  ;  it  ties  in 
the  law  of  traction,  with  which  you  ore  now  familiar, 
that  the  poll  betwMO  a  magnet  and  its  armature  is 
propottional  to  the  agnaia  of  the  number  of  mag- 
nehc  llnaa  that  oome  into  action.  If  we  take  N, 
Oie  nnmberot  magnetic  Unea  that  are  acting throuf^ 
a  given  area,  than  to  the  square  of  that  the  pull  wiH 
be  proportional.  If  we  have  a  certain  number  of 
Unea,  N ,  ooming  permanently 


pullii 


suppose  the  magnetism 


be  colled  ^  N  :  ao  that  the  whde  number 
ia  now  N  -ffN-  The  pull  willnow  be  prooor- 
tional  to  the  aquare  of  that  quantity.  It  ia  eviuent 
that  tiie  motion  will  be  proportional  to  the  differaua 
between  the  former  poll  aid  ths  latter  pull.  So  we 
will  write  out  tha  aquare  otN  +''N,  andthstquan 
ot  N,  and  take  the  difference. 
Increased  puU,  proportional  to  N»  +  2N-<fN  +  rfN' 
Initial  pull,  proportional  to   . .  N* 

Subtracting;  difference  ia  ....  2H'dN  +  liNt 
We  may  n^Iaot  the  laat  term,  aa  it  is  small  com- 
pared Willi  the  other.  So  we  have,  flnallv,  that  the 
change  of  poll  ia  proportional  to  2N'i>N-  Tha 
altaration  of  putl  between  th»  initial  magnetiam  and 
the  initial  magnetitmirith  the  additionarmagneti^ 
wehavagiven  toit,tnnia:oattobeptoportIoDal,Dot 
simplvtothediangeof  magneiiam,  bntalaotoiha 
initial  number,  N,  that  goaa  through  it  to  bagiB 
with.  'The  more  powerfd  the  pall  to  be^  vritb, 
the  greater  is  the  change  o(  pull  when  you  produce 
a  tmall  change  in  tha  nnmber  ot  magnetic  line*. 

That  ia  why  yon  have  thia  greater  aenaitiven ' 

action  whui  naing  Hughes's  electro  laasnetf 
greater  mechanical  effect  aa  the  reeult  ofapf 
permanent  magnetism  to   the   alcetro-n 
telephone  leamvara. 

Harnetlo  AOberance. 
There  are  a  few  curioua  pieces  ot  apparatus  devlied 
tor  increasing  adherence  dectro-n  ''     "    "^ 


nieta,  and 
>F  applying 

magnets  ol 


I  1M1-. 


In  u 


le  wheel  to  another,  not  by  cogi  oi 


■SaUBH  MBCgAKIO  AND  WOELP  OT  BOTENaK;    Ko.  IMS. 


B  of  ordiiuuT  frictioD,  but  by  magnetic 
■Acrasee.  In  Fig.  39  there  are  ihowa  two  iron 
•k«cla  mlling  ou  oae  uiother,  with  a  »ort  of  aloctiD. 
■agaetiE  jaciEet  arouod  tbem,  cooiuliDg  of  an 
IMbia  curraut  circnUtJog  ia  a  coil,  and  caniuig 
lk«ato  attract  one  anotlieraud  stick  togellieT  with 


■XicUii'  Hftgnetio  CUdioD-GeaT. 


■^netie  sdherenoe.  Ia  Nicklis'  little  book  on  the 
OBbrect  thsM  are  a  Kreat  number  of  devices  of  Ihii 
kmd  dcaerilnd,  incmding  a  magnetic  brake  toi 
Iraking  railway  waggons,  enmnea,  and  carriag«a, 
miif>lTing  electro -niBgn  els  eitlifir  to  the  wheels 
or  Blue  to  the  lino,  to  atop  tbe  motion  when- 
VTCT  daaired.  The  notion  of  UAing  an  electro- 
Hagnolic  brake  boa  been  raviied  quite  recently  in  a 
Kneh  bettBT  form  by  Prof.  G.  Forbes  and  Mr. 
Tinmis,  wbose  parCknlar  form  of  electro- mofaet, 
riMwB  in  Tig.  40,  is  paculiarl;  interesting,  being  a 


■W— Foibes'a  Electro- magnet. 


b«Uer  design  Uun  any  I  faave  i 
powBrtiil  magnetic  tnuition  fc 
mo  aod  copper.  T)ie  magna 
it  H  represenled  here  aa  ou 
kitanal  ODnitnictioii.  Ttiere 
BBda  of  one  grooyed  rim,  Uio  whula  circle  ol  coil 
being  laid  ombedded  in  the  groove.  Tbe  armature 
ia  a  ring  wbidi  ia  attracted  down  ail  rouad,  bo  that 
jou  have  an  extremely  compact  magnetic  circuit 
annind  tbe  copper  wire  at  every  point.  The  rangnet 
part  ia  attached  (o  the  frame  of  the  wa^n  or 
oaniage.  luid  tbe  ring-a-rmatare  ia  attached  to  the 
vbwlorloits  aiia.  Ou  awitching  on  tbe  electric 
euireot  the  rim  is  powertnlly  pulled,  and  braked 
■gainat  the  polar  aonacc  of  the  electro > magnet, 

PorlKS's  smngemeut  appoa.n  to  bo  certainly  the 
beat  yet  thougjit  ot  for  applying  a  magnetic  brake 
to  the  wlieeto  ot  a  railway  train. 

Another,  but  cioite  distinct,  piece  of  mei^aniEm 
deptndJDg  on  electro-ma^ietic  adherence  is  the 
auigiMic  e!iili'^  employed  m  UU'cher's  arc  lump. 

Bepaliion  UeohanUm. 
Then  there  are  a  tew  pie™»  of  mccbaniun  whicb 
depend  on  repulaton.  In  IH-'tO  a  little  device  wot 
patented  by  Brown  and  Williams,  conidating,  a> 
diawn  iu  Fig.  11,  of  an  elcctio- magnet  wiucli 
iDpeOed  part  of  itself.     The  coil  ia  simply  woiiuil 


a  hoUan 


a  fit  i 


T  Httle 


nt  o(  a  cylinder 
p>ing  from  one  end  to  the  other,    inojf,, 
iron  piece.  A,  alao  aluped  os  the  sejfmenl    / 
■  pivoted  inthomiBof  the  coil.    WW  "f  gt-  — 
aiaeneliaed  one  tends  to  mnveawnyff."^  !/>    Mhci, 

tb>7  hting  ioth  ol  thmtae  p^i£^Ui^f  late. 


there  have  been  many  ampfra-mBteni  and  volt, 
meters  mode  ou  this  plan  of  producing  lepulaiai 
between  the  paraltel  cores. 


Hero  (Fig.  -12)  ia  another  device  ot  recent  date, 
due  to  MaikofI  and   De  Kabatb.    Two  car< 

iron   (PQ),   not    quite    parallel,    pivoted    at 

bottom,  pass  up  through  a  tuhuur  ooil.    When 
both   are   ma.gneti>ed,   instead   of  attnkcting 


—Repulsion  between 


another,  they  open  out ;  they  tdnd  to  set  them  > 
selves  along  the  magnetic  lines  through  that  tube. 
The  cores  being  wide  open  at  the  boUom,  tend  to 
open  alao  at  the  top. 

Electro- mnsnetio  Tlbratora. 
Then  there  is  a  large  class  of  mecbaniams  aboat 
which  a  vrholo  chapter  might  be  written— viz,, 
those  in  which  vibration  ia  laaiutoined  electro- 
magnetieally.  The  armature  of  an  electro-magnet 
is  caused  to  approach  and  recede  altomately  with  a 
vibrating  motion,  the  current  being  automatically  cut 
off  and  turned  on  again  by  a  self-acting  brake.  The 
electro- magnetic  vibrator  ia  one  o[  the  cleverest 
things  ever  devised.  The  first  vibrating  electro- 
etic  roochaniam  ever  made  was  eiMbit«d  here 

uamed  Jamoa  Marsh.      It  conaiated  ol  a  pendulum 

vibrating  aiitomaticallv   between   the   poles   of  a 

]rmanent    magnet.      l.ater,  a    number  of    other 

brating  devices  were  produced  by  Wagner,  Keef, 

Froment,  and  others.     Moat  important  of  all,  ia  the 

'  loism  of  the  common  electric  trembliug  bel), 

ted  by  a  man  whose  very  name  appears  to  be 

forgotten  —  John    Mirand.      How    maiiy    of    the 

illioas  of  people  who  use  electric  bells  know  the 

jue  of  the  man  who  invented  itl-'    Jobn  Minmd, 

the  year  It^O,  pnt  the  electric  bell  practically 

totb^sune  form  in  which  it  has  Iwen  employed 

from  that  day  to  this.    The  vibrating  hammer;  the 

familiar  piuh- button  ;  the  indicator  oi  annunciator, 

are  all  of  bis  deviling,  and  may  be  seen  depicted  in 

the  apeciflcation  ot  his  British  patent  joataathey 

came  from  his  hand. 

Indicator  Movements. 
Upon  the  table  here  ore  a  number  of  pattema  of 
electric  bella,  and  a  number  also  of  the  electro- 
mechanical  movcmenta  or  devices  employed  in 
electric-bell  work,  some  of  which  form  admiraUe 
illuatrationa  of  the  various  principles  that  I  have 
been  laying  down.  Here  is  an  iron-clad  electro- 
magnet; here  a  tripolar  magnet:  here  a  aeries  of 
pendulum  motions  ot  rsrioue  kinda ;  here  ia  an 
piample  of  oblique  pull ;  here  ia  Jensen's  indicator, 
with  lateral  pull ;  here  is  Mosuley'a  indicator,  with 
a  coil  and  plunger,  ironclad  ;  here  ia  a  clever  device 
in  which  a  disc  is  drawn  up  to  better  the  magnetic 
circuit.  Hero,  again,  ia  Tborpe'a  semaphore  indi- 
cator, one  of  the  neatest  little  pieces  ot  apparatus, 
with  a  linglo  central  core  Burrousdod  by  a  coil, 
while  a  littFe  strip  of  iron  coming  round  from  bahiud 
nerves  to  complete  the  circuit  all  save  a  little  gap. 
Over  the  gap  alandn  that  which  is  to  be  attracted:  a  Bat 
disc  ot  iron,  which,  when  it  ia  attracted,  uolatclies 
auotber  disc  of  brass  which  forthwith  falls  down. 
It  ia  an  extremely  effective,  very  senajtive,  and  very 
inetpeusive  form  of  annunciator.    The  next  two 

directed  to  one  aide  or  the  other,  according  to  the 
diiectiou  of  the  current.  From  the  bacibonrd 
projecla  a  aniill  atraight  electro- magnet.  Over  it 
u  jHToted  A  small  w£ei  stwl  magnet,  pormonentl; 


,  .,  which  is  attached  ■  mail 

lever  bearing  a  ted   diao.     If  there  is  ■  i 

flowing  one  way,  then  tbe  magnet  that  at . 

over  the  pole  of  the  electro -magnet  will  l*  fan 
over  in  one  direction.  If  I  now  reverse  tbecnmr* 
the  electro- magnet  attracta  lie  other  pole  of  _ 
curved  magnet.  Hence  this  mechaniam  allDnd 
an  electrical  replacement,  without  compdliig  fti 
attendant  to  walk  up  to  Uie  iDdicatol-board.  Tb 
polarised  apparatus  for  indioaton  haa  this  itfnt 

>n* *k>4-     -n..   .h.-,      1,.,.-   .1.,-**;,mI     >■    iliJi»»»iJil 


The  Btad7  of  Elactro  masxiatio 

The  rapid  survey  of  electro- magnetic  mnh^B 
in  general  has  ueoeasarilr  been  vary  hmaaimi 
imperfect.  The  atudy  of  it  IB  joat  aa  impoi&illi 
the  ecectric  engineer  as  ia  the  study  ot  ■"'**■'-' 
mechaniam  to  the  mechanical  ensineer.  Iaa» 
plete  as  is  the  present  treatment  of  the  sibjs^t 
may  sufficiently  indicate  to  other  wodnn  ssril 
lines  of  progress,  and  eo  fitly  be  appended  te  tta 
leotoros  on  the  electro -magnet.  In  a  vcn  it 
yeam  we  may  expect  the  introduction  ioloadkp 
Bngioeering  shops  of  tlfclre-m«giulit  Utb.  Oil 
small  scale,  tar  driving  dental  appliUMxa,  r'~^ 

magnetic  engines    hi"      " *""    — * 

•*       tools,      ■     ■ 


ines  have  itiag  bemi  nnd.  li^ 
,  electro- masneticBltj'  worilal,  M 
a  to  make  Ouiiz  MpeaniMa.   tm 


already  begun  to  make  their  MpeaniMa.  tm 
such  were  f£oicn  at  the  Cryatal  Falaoe,  in  ISil,  If 
Mr.   Latimer    Clark ;    and    more   recmtly,  lb. 


SniipTension  of  8peuklac> 

It  now  remains  tec  me  to  apeak  briefly  dll 

aappresaion   of   sparks,      Theire   are   kiih   kd- 
doien  dilferent  ways  ot  tryius;  to  gat  rid  of  ft> 
Bpaf  kling    that    occors    in    tbe    breaking  el  ■ 
electric    circuit    whenever     there     are    elsettr 
magnets  in  that   circuit.      Many    attempti  tei 
been  made  to  try  and  get  rid  of  thia  iviL  IB 
instance,  one    inventor   eaploya   an  air:Uaat  b 
blow   out    the    spark    just    at    tbe    nramat  ' 
occurs.     Another  causes  the  spark  to  ocmi  uH 
a  liquid.     Another  wipes  it  out  with   a  bnili 
asbeatoa  cloth  that  comes  icamediately  behind' 
n'ire  and  rubs  out  the  spark.      Another  puts  n 
indenser  to  try  and  store  up  the  energy.     Inot 
ies  to  put  on  a  long  thin  wire  of  a  high  reaiatti 
!  liquid,  or  somethmg  ot  that  bind,  topmvidisi 
alternate  path  for  the   apark,    instead  of  jasqu^ 
■   burning  the    contacts.    Tien 
,  at  any  rate,   of  that  kind  if 
device.    But  there  are  devices  that  I  have  thoagtl 
worthwhile  to  examine   and    oipei" 
"--ly  depend  merely  U] ■"-- 


but  t 


Idiug  o 

-sight  electro-magneti*  ol 
ime  siic,  (or  which  we  a 
-e  and  the  same  cmreut 
it  only  with  bobbii 


f(ir.2. 


ne!ir!y 


possible  of  the  same  weight  of  wire, 
■-  wound  in  the  ordinary  way ;  the  eecoud  odb  kia 
_  sheath  itt  copper  wound  ronod  the  interior  of 
the  bobbin  before  any  wire  ta  put  on.  This  *«  » 
device,  I  believe,  of  tbe  late  Mr.  C.  F.Torlev,  ud  is 
also' used  in  tbe  field-magnets  of  Brush  ^insiiM. 
The  function  of  tbe  copper  aheatfa  is  to  afloii  ia- 
duced  currcnta  to  occur,  which  will  retard  tbebO 

netism,   and  damp   down    the  teadean  B 
The  third  one  is  an  attempt  to  cany  cat 

inciple  still  further.  Tbia  ia  doe  to  ai 
Americau  of  the  name  of  Paine,  and  h»J  tie" 
revived  of  late  years  by  Dr.  Aron,  of  Berlin.  Aflc 
winding  each  layer  ot  the  coil,  a  ibaalh  ot  isMil 
foil  is  iulerposed  so  aa  to  kill  the  inductian  fna 
layer  to  iayer.  Tha  fourth  one  ia  tb»  baatdena 
hitherto  used,  namely,  that  of  iliirMwiiiil  windnf, 
having  two  coils  connected  ao  that  th*«unnt  pa 
opposite  ways.  When  equal  cmnBtl  flow  is  nt 
cu^ta  there  is  no  moguetiaiB.  If  job  bleak  Iks 
circuit  ot  either  of  the  two  win*,  tti«  tat*  at  tag! 
becomes  magnetised.  Yon  got  magaetiaB  <a 
breaking,  you  destroy  magnelinn  on  making. 

ordinary  electro- magnet. 


disappears 
magnetism  disappears  when  y< 

•     not   get   any  si«rk    _. , 

suit   is  already  made.     Yon   do  sot  _ 

iLiij    •>.>,   break,    because    at     break    then    b  ■> 

mugnetiam.    The  fifth  and  last  of  these  (ledie- 

mngnets  is  wound  according  to  s  plan  deviasd  If 

Mr.  Longdon-Daviea,  to  which    I  alluded  in  Da 

>f  this  lecture,   the  bobbin  beisiE  vi^ 

lumber  ot  separate  coila    in  parcel  tA 

her.  each  layer  being  a  sepante  wiiV^IN 

separate  ends  of  all  the  tajers  being  BoallyioMl 

-  ->.     In  this  case  there  are  fifte«DNnantodreA: 

D  time -constants  of  them  aie  difMent,  Us  an* 

ving  to  the  fact  that  these  eoili  are  of  difti' 

am,.ters,  Uie  coefficient  of  aeU-bidnction  el  f 

iter  layeie  is  rnlber  less,   and  their    reaiitaai*, 

^'cBuso   of  tho   larger  siie,  rather  greats  tho 

those  ol  tiw  ioAU  iafers.    XbarMuItutlutiBSw 
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e  eztn  correDla  lunoing  oat  all  »\  tKe  sune 
,  it  runi  out  at  different  tim«  lor  Wets  fiftaen 
.  The  tottl  elecCro-motite  larce  at  aell- 
ction  aeVBT  lues  so  higb^  and  it  !■  unable  to 
1  ■  Isrge  air-gap,  or  give  the  Mme  tei^ht 
k  u  the  ordinary  electio-magaet  would  give. 

will  now  eipenment  with  thwo  ooila.  The 
rantial  wiudiog  givea  abaolataW  no  spark  at 

and  Beccmd  in  msiit  camee  No.  6,  with  the 
i^te-wire  wiudiiiK.  Third  in  merit  oDmeathe 
inth  interveainft  la^en  of   loil.    The  fourth  la 

with  copper  iheath.  Lut  of  all,  the  eleotro- 
net  with  ordinary  winding. 

Oonolnaion. 
iw  let  me    condndo    by   retoniing    to    my 
ing  point— the  invention  ot  the  electro- niagnet 
^miam  Sturgeon.      Naturally  you  would  be 

to  >ee  the  counterfeit  preMmtment  of  the 
irea  ot  eo  remarkable  a  man,  of  one  m>  worthy 
a  remembered  amongst  diBtingoiihed  dectn- 
I  and  gnat  inTentors.  Youi  diiappoiDtmant 
ot  be  greater  than  mine  when  I  tell  yon  that 
IT  eSorta  to  procnre  a  portrait  of  the  deoeand 
itor  have  been  unaTailiDg.    Only  thia  I  hare 

able  to  learn  aa  the  reanlt  of  nnmeroni  fn- 
ea  ;  that  aji  oil-paiating  of  bim  existed  a  few 
I  m^  in  the  poaaearioD  of  bis  only  danghtar, 
rendent  in  Manchester,  whose  addreas  is  now, 
rtnnately,  unknown.  But  if  his  face  mmt 
io  unknown  to  ua,  we  s 


Jir» 


join 


honounng 

-    ^e  honoured  thia  ball  wheisin  ... 

net,  and  whose  work  ha*  won  for  him  an  im- 
lubblename. 


'BBISTIHS  OPTICAL  ILLUSIONS.* 

fEisfiTB.  Two  are  ten.  Straight  is  erooksd. 
Hotion  is  ^uiat.  These  are  straQge  and  ap- 
itly  oontradiclory  statements ;  but  it  we  are 
1I7  entirely  upon  the  evidenca  ot  our  Tiaoal 
IS,  they  are  true.  Human  viaoal  apparatus 
ertsin  qualities  which  cannot  be  classed  among 
t^  although  under  certain  conditions  they 
I  as  they  teaUy  are.  To 
r  the  property  ol  the  r 


Fh.  I.— The  Anorthosoope. 

I  iDkOga  ia  retained  after  the 


e  since  the  writer,  in  search  of  new 
ai  manons  wherewith  to  amose,  it  not  to 
let,  a  little  company  of  scientific  persona,  found 
■  store  ot  the  well-known  optician,  Mr.  T.  H. 
Diitar,  ot  Sew  Toik,  an  instrument  known  as 
nortkoacope,  which  was  imported  by  him  aboot 
fyeanago.  Althongh  it  was  anoTelty  then, 
isob^ly  well  known  to  many,  it  is  now  rare. 

a  perhaps  not  one  in  the  two  or  three 
who  bare  seen  it  had  ever  even  heard  of  it. 
e  BDortiioscDpe  shown  in  Fig.  1  ia  a  modiSed 
of  the  instrument  aboTe  referred  to,  and  ia 
l«d  to  experiments  other  than  those  belonging 


3t  Ou-  1L  Htuci: 


in  the  SanllJIc  . 


E    FBODUCZa 


piToted  a  moYable  arm.  In  ttie  noper  end  ot  the 
■tandard  and  free  end  ot  the  moTable  arm  are  in- 
serted studs  apon  which  are  placed  sleeves,  «aoh 
furnished  with  a  pair  ot  oollars  for  clamping  the 


the  other  sleeve  is  seeored  a  transluoept  dls«  beat- 
ing an  anamorphosed  design,  whioh,  viewed 
separately  tram  the  instrument,  bears  little  reaem- 
blanoe  to  the  object  it  is  intended  to  represent,  bat 
when  revolved  in  the  anorthoecope  and  viewed 
through  the  slots  ot  the  black  disc,  the  enormous 


T\Q.  B.— Botaiy  Disc  tor  the  Lantern. 


paper    discs— preeently   to   be   desccibBd— also   a 
grooved  pulley. 

In  the  sleeve  in  the  standard  isjonmalled  a  ihatt 
having  at  one  end  a  crank,  and  a  polley  of  the  same 
aiiie  IS  that  above  it  at  the  upper  end  of  the 
atandard,  and  npon  the  other  end  a  Krooved  wheel 
tour  timea  the  diameter  ot  the  grooved  puller  at  the 
upper  end  ot  the  movable  arm.     The  small  pnUey 


the  tour  reToIutions  in  one  direction  ot  Ihs  dise 
oarryins  the  design  and  the  single  revolution  of  the 
disc  with  radial  alots  in  opposite  direction,  giviug 
Bve  views  ot  the  same  objaot  tor  every  revdntion 
of  the  radially  slotted  disc.  The  designs  are  dis* 
torted  only  in  the  direction  ot  their  rotation,  the 


below  is  connected  with  the  small  pulley  above^iy  a  I  proportlonB  in  the  direction  ot  tbe  ra'lii  of  the  diM 
crossed  belt,  and  the  large  grooved  pulley  is  con-  I  beingDOrinal.  A.  face  view  of  the  radially- Blott«d 
nected    with     the    amall    pulley    above    it    by    a    disc  u  given  in  Fig.  2. 

"straight"  belt.  Between  the  oollars  upon  the  In  Fig.  3  the  dialorted  cird  deiign  shown  at  A  Is 
sleeve  driven  by  the  crossed  belt  is  placed  a  black  seen  in  the  anorthosoope  aa  a  hand  of  oarda,  as 
disc  having  foar  equidistant  radial  dots,  and  upon  1  shown  at  B.    In  Fig.  4  the  design  C  produoes  the 
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wraath  D  in  the  ingtrument,  And  in  Fig.  5  the  dis- 
torted flowers  E  produce  the  wfsath  F.  The 
diatorted  iniwe  ia  seen  onl^  [n  narrow  auooessiTe 
Bectioiuif  whiui  hj  the  retaining  power  of  the  retin&l 
nerves  ere  blendwl  into  en  image  which  is  shortened 
Id  the  direction  of  rotatioa  to  one-fifth  iti  real 
B,  while  it  ia  multiplied  Are  times. 


upon  the  derelop- 
pent  of  the  origiaaJ  picture  in  a  lubdiTidsd 
notao^e.  It  is  obrions  that  it  a  subdivided  sqaare 
ean  bs  prodooed  in  the  anorthoeoope  £rom  a  distorted 
TepnaeDtatioa  of  it,  an;  &gur«  that  can  be  ascribed 
in  Buoli  a  sgaare  can  also  be  produced  ia  the  same 
way.  Id  Fig.  6  ia  illuatiatad  a  method  ot  lajiD^ 
out  a  wetaognlar  panJIelogram,  A,  dirided  iDto  32 
equal  si^Darea,  alternate  aqnaies  ot  the  uppei  two 
lows  beiDg  shusd. 

To  laj  out  the  flgnre,  trom  the  centre  C  strike  a 
dntle  bounding  the  periphsiy  ot  the  disc,  draw 
diametrical  line,  and  at  any  ooDTenient  distaii< 
trom  the  paripheral  line  lay  oat  tlie  leetangnk. 
parallelogram,  as  ihowD.  From  the  centre  C 
dsacribe  an  aic,  touching  the  outer  anHlM  ot  the 
parallelograni  A  ;  locate  a  new  centre,  D,  below  C, 
on  the  ^(bametijatl  liM,  «  distanee  equal  to  the 
Tersadime  ot  this  are.  Fnmttlscmbo  deaoribe 
drolee  taoMnt  to  the  horiioatBl  line*  ot  the  sub- 
divided TactMgnlwimlUogtam.  Li^  off  on  the 
centaaj  drole  tputm  flf«  times  gnatw  than  and 
equal  in  Domber  to  the  loDgitDdiDal  dinstoiu  of  tbe 
paralletogram.  'Fnta  a  Kuntot  the  JDtaiMotion  ot 
the  diametrical  line  infli  the  uiddlo  olrde  ot 
the  set  thus  drawn,  draw  lines  inteiaeoting 
the  middle  circle  at  the  polnti  set  off.  These 
lines  radiating  trom  the  point  a,  and  the 
eccentric  series  ot  concentric  drcles  bound 
spaces  which  appear  u  squun  in  the  anortho* 
scope.  The  Imes  radiating  from  the  point  a 
most  be  incrassed  Qve  times  in  thickneaa  to  seoure 
a  line  ot  normal  width  in    ~      ~ 


whole  tormiog  the  figure  B,  which,  viewed 
anocthoioope,  appears  sa  at  A.  Any  flgore  drawn 
on  the  subdivided  parallelogram  and  prajeoted  on 
the  distorted  figure  B,  would  appear  normal  ia  the 


When  aoBnracy  is  immaterial,  the  figure  may  be 
developed  on  cireular  lines,  as  shown  in  Fig.  7,  the 
horiiontal  spaces  ot  the  squan  A  being  developed 
on  the  circular  lines  by  za£al  lines  which  interssct 
the  middle  cireular  line  at  equidistant  plants 
separated  by  mese,  .each  having  five  timea  flia 
width  ot  one  at  the  MMUcsqaane.  Thedistorted 
figure  B,  viawM  in  the  snoruioiMpe,  appears  wry 
nearly  lika  the  ontUne  drawing  ot  the  fiower  in  the 
,_i,jB  f      T_  .t..  A, r"„„ 

with  reft 

Becently  the  writer  haa  adapted  theee  e^Mri- 
ments  to  the  lantern.  The  distorted  pictuiei, 
which  are  drawn  on  cardboard  disc;  about  30in .  in 
diameter,  are  placed  on  a  large  rotator  about  2att. 
trom  the  lantern,  and  in  the  lantern  slido-faolder  is 
placed  the  rotary  disc  shown  in  Fig.  S,  This  iliac, 
which  is  provided  with  tour  narrow  radial  "'ot^i  '^ 
LsU  itad  projecting  from  a  pliite  of 
'"  '-*■""   "'  ""■  "''patiitus.    The 


periphery  by  mbber  frictional  gearing,  as  shown. 
A  Isntem  objective  at  low  power  is  lued^  and  the 
slots  are  sharply  tocussed  on  the  l&rf^e  disc.  The 
discs  are  arranged  with  their  axes  la  line,  and 
when  the  revolutions  of  the  smaller  and  larger  discs 
ore  as  one  to  tour,  and  in  opposite  directions,  the 
effects  above  desoribiad  are  produced  on  ascalosuffi- 
dantly  extended  to  be  seen  by  a  huge  number  of 
■peotators.  In  this  experiment  the  axes  of  the 
discs  must  be  in  line. 

By  substituting  the  disc  shown  in  Fig.  9  tor  the 
anorthoscope  disc  some  very  curious  effects  may  be 
produced.  When  the  axes  of  the  discs  are  in  Une, 
the  radial  bands  will  be  apparently  multiplied  or 
reduftid  in  number  according  to  the  relative  speeds 
snd  the  direction  at  rotation  ot  the  discs.  When 
the  radiallv  slotted  disc  in  the  lantern  is  arranged 
eccantrically  with  reference  to  the  tar^  diso  havmg 
radial  bands,  the  effect  shown  in  Fig.  10  ia  pro- 
duced when  both  discs  are  rotated  in  the  same 
direction,  and  when  they  are  rotated  in  opposite 
dinationstheetFectUasBhowninFig.il.  These 
tOimt  may  be  greatly  modified  by  moving  the 
slotted  diso  in  Uie  lantern  across  the  field. 

These  curious  effeeta  aie  due  to  the  croamng  of 
thawhite  radial  bonds  by-tha  bands  of  light  Irom 
the  lantern  and  the  retention  of  the  itnagea  of  theee 
spcla  ot  light  throughout  their  entire  course,  thus 
giting  the  appearance  of  ourved  bazids. 

By  nbstituting  a  dise  with  radial  bauds  tor  the 
anorthoscops  disc  in  the  tnsbumeut  shown  in  Fig.  1, 
and  awingiag  the  movabU  arm  ot  the  iostromeut 
over,  so  a*  to  arrange  tba  diso  eecentricslly  with 
refaranoe  to  each  oihsi,  the  effects  last  deecribed 
may  be  viewed  without  the  use  ot  a  laotem. 


mounted 

gloH  held  by  the  Irai__  __  —  „, 
•■lots  are  extended  as  nearly  as  possiBle  tn 
of   the   disc,    — ^   "•- *-  -'  -■ 


ani    the  scffments  ot  thg    ,IbC!  » 

.._„ by  tnaneular  braces.  Q* 

To  avoid  osiDg  a  bait,  Uia  disc  ii  dij^       -gp 


LECTTTRS  aZPESIHENT  TO  ILLUS- 
TRATE THB  IlTDSSTBITOTIfilLtTT 
OF  MATTSB. 


.Veu7 

The  ordinary  forms  ot  apparatus  lor  illnatrating 
the  indestructibility  ot  matter  by  the  increase  in 
weight  of  a  burning  candle  have  the  disadvantage 
eitMt  of  requiring  the  nta  ot  an  aspirator,  which  is 
apt  to  draw  the  itndaDt's  atteutliHi  trom  the 
mora  eMantisl  part  ot  tba  ^^wrinsat,  or  in  the 
ModiUfBtJnn,  wtiarettadiimney  itself  oontains  the 
abaadinl  material,  the  draught  is  ottsai  uncertain, 
aad  ■  Mpodt  ot  aoot  liable  to  oecor  and  choke 
np  lib*  q>*«es   betwaao  the  lamps  of  soda  lime 


encaa  are  obviated  by  employing  the  apparatus 
sbowQ  in  the  figure,  which'  oonsiBts  ot  a 
small  petroleum  lamp,  d,  suspended  in  a  wire 
tramework  beneath  an  ordmaiy  lamp  chimney,  b, 
siifQcieot  apace  being  left  to  allow  of  ue  lamp  being 
lighted  without  removal.  The  chimney  contains  a 
coil  of  coarse  copper  gaui^o,  c.  In  the  lower  part 
of  the  narrow  portion  above  this  is  placed  a  rather 
open  roll  of  iron  gauze,  d,  provided  with  a  handle 
of  beat  wire  to  facilitate  ita  withdrawal,  the  roll 
being  coated  with  caustic  soda.  The  covering  of 
the  gauze  is  easily  pwfortned  either  by  dipping  it  in 
[  molten  caustic  oontained  in  a  nickel  basm,  or  by 


ladling  the  melted  substance  over  it.  The  d 
may  be  removed  trom  the  apparatna  and  hot 
closad  by  corks,  enabling  it  to  be  used  i^ 
without  teoswal.    The  [gain  in  weight  in  tl 


or  minutes  amounts  to  about  o 
show  very  ^ipnciably  on  evei 


_   _  .    ,     .  windmill  on  a  tower  tiOA 

erected  in  hia  garden.  The  wheal  ia  56tt.  d 
eter,  the  saQ  nrtaoe  being  l.SOOsq.tL  H 
. .  automatio,  aud  tnniB  to  the  wind  dotiiig 
bj  means  of  an  auxiliary  vane.  Itdrivesad; 
making  50  ravolutions  tor  one  ot  Hie  whaeL 
matic  switohee  send  the  oorient  into  an  accna 
if  403  cells,  each  having  a  capwaty  ot  100  a 
loura.  These  teed  350  moandeacoDt  lamps  o 
jO  oandle-power,  about  tOO  ot  which  are  ii 
use.  There  are  alsotwoarclightsandtlueen 
•U  worked  bj  the  power  of  Uie  wind,  whiel 

Toe  tramways,  omnibusea,  and  nndergroai 
ways  which  serve  the  area  in  and  round  L 
witiiin  a  radius  ot  five  miles  leave  little  tor  th 
lines  of  railway  in  that  district,  ai^  carry  sac 

about  453,l)00,&00pr — 


<^rjsH 
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SCIENTIFIC    SOClfiTlEa 


SOTAL  UETEOBOLOQICAL  SOCtETT. 

TSE  vmuol  mneting  of  thw  aocUty  wu  held  on 
Wednesday,  the 'i^Ut  uutsnt,  at  Uie  InatitutioD 
Ol  Civil  Eoginean.  25.  Great  OeorgB-Btroet,  Weiit- 
miiuter,  Mr.  W.  H.  Davies,  B.A.,  vice-pnisidaiit, 
in  tha  choir. 

Dc.  Trips  tend  the  report  of  the  oonncil,  after 

the  adoption  o(  which  the  officers  and  coundl  far 

the  eoBuiag  year  nrere  elected. 

At  tbe  orrl 

of  Cirrus  Cloud  ohaenad  in  Southern  Swituflrland,' 
by  Mr.  R.  H.  Soott,  M.A.,  P.R.S.  2.  "Some 
Bemarks  on  Dew,"  hy  Col.  W.  F.  Badgley, 
F.R.MeLSoc.  These  ate  notes  on  obserratioue 
whioh  were  made  to  discover  whether  all  dew  is 
deposited  from  the  air,  or  it  some  bLhi  comes  ttom  the 
aaitb  and  plants,  and  also  what  qiiniitity  is  formed 
dtiring  the  year.  The  conclusions  which  the  author 
deduces  from  his  obserTations  are:  (1)  that  tho 
OBTth  always  exhales  water  yapout  liy  night,  and 
probably  a  greater  quautity  by  day  ;  (2)  that  the 

Siantity  of  water  laponr  given  off  by  tbe  earth  is 
ways  considerable,  and  that  an ■■-'-■—  ■■-  "-- 

qaantilT  is  matnly  due  to  the  sa 

(3)  that  the  greater  part  of  the 

the  earth  vapour ;  and  (4)  that  plants  exhale  water 

npaar,    and  do    not  eiade  moisture.     The  total 

quantity  of  daw   collected  on  the  author's   grass 

plates  in  the  year  was  l'6147in. 

BOTAI  MICKOSCOPICAL  SOCIETY. 

THE  aonnal  meeting  was  held  on  the  21st  init., 
»t  20,  Uonover- square,  W.,  the  Presidcot, 
Dr.  C.  T.  Hudson,  F.R.5.,  in  the  chair. 

The  President  said  it  was  with  great  regret  that 
be  had  to  notify  the  death  of  one  of  their  Honorary 
Cetlows,  Dr.  H.  B.  Dradf,  F.R.S.  He  hadsulTered, 
as  DO  donbt  they  were  aware,  from  a  long  illueas, 
and  had  died  at  a  comparatively  early  age  ;  but  be 
had  left  behind  him,  as  tbe  fnut  of  &  years'  study 
of  the  Foratainiiera,  results  that  might  wall  be 
considered  the  ample  reward  oi  long  life  and  un- 
Tajjiog  health.  F.ir,  besides  many  memoirs  on  bis 
&Tonrite  subject,  written  either  alone  or  in  con- 
junction with  the  late  Prof.  W.  Kitchen  Parker 
■Dd  Prof.  ItupBrt  JoDOS,  be  publisbad  siuEle-haudsd 
the  splendid  report  ou  the  Foraminofeta  of  the 
Challenger  expedition,  which  had  so  extended 
their  kunwlodge,  and  conflrmad  his  high  repu- 
latioii.  On  hvs  enthusiasm  and  unflagging  industry 
it  iras  nendless  for  him  to  dwell ;  but  he  might  be 
patmittad  to  add  that  those  who  bad  the  pleasure  of 
Knowing  him  wall  mourned  for  the  loss  not  only  of 

[n  addition  to  this  loss,  he  had  also  to  record  the 
leatb  of  Prof.  O.  Glovi,  another  of  their  Honorary 
''ellows,  which  occurred  in  18XQ,  hut  the  noUBca- 
ion  of  wtiicb  was  omitted  from  Uie  Report  of  the 
Xmacil  in  liiOO.  To  fill  the  vacancies  thus  created, 
t  was  proposed  to  elect  Prof.  Hermann  Foil,  of 
fice,  and  Prof.  Sir  Joseph  Lister,  F.R.S.,  nomina- 
lota  in  favour  of  whom  were  then  read  to  the 
aeeting,  and  ordered  to  be  suspended  in  the  osual 

1£t.  Swift  exhibited  and  desoribed  a  new  form  of 
'etrologioal  microscope,  which  he  had  made  under 
ha  inatructioDS  of  Mr.  Allen  Diok.  It  differed 
rom  the  ordinary  patterns  in  having  no  revolving 
togs,    but    was  00    constructed  that    whilst  tbe 

Saot  remained  fixed  the  eyepiece  and  the  tuba 
ow  the  stage  could  be  revolved. 
The  President  expressed  the  thanks  of  the  society 
to   Mr.   Swift  for  exhibiting    and   explaining  the 
ftatnrea  of  this  microscope. 
Mr.  E.  M.  Nelson  exhibitsd  a  new  apocbnimatic 
r  Powell  and  Lealand,  which  gave  a 
le  solid  cone  than  it  had  hitherto  been 


U  then  read  the  report  of  tbe  Conncil 
tat  tha  past  yeu. 

Hie  Aeasurar,  f£x.  Frank  Crisp,  than  read  the 
■bwibI  atatamant  of  acoounls  from  the  duly  audited 
M'*""*  ihoat,  and  tbe  reports  baviug  been  received 
1^  adoptoi.  Dr.  Lionel  S.  Beale,  F.B.8.,  moved— 
■'.nat  tha  thanks  of  tha  ^cietybe  given  to  the 

bat  edacity  during  the  past  year.' ' 

lia  motion  having  bean  seconded  by  Dr.  Hebb, 
•as  put  to  tbe  meetmg  by  the  president,  aud  voted 

Praf.  BeU  then  submitted  the  following  list  of 
PUlowi  nominated  by  the  council  as  oScers  and 
lODncil  of  the  Society  for  the  ensuing  year  :— Piesi- 
lod:  BobartBroithwaite,  U.D.,  M.R.C.S.,  F.L.S. 
noxpreodents :  Prof.  J.  W,  Groves,  F.L.S.; 
Ubert  D.  Michael.  F.L.S. :  Prof.  Chas.  Stewart, 
>reB.L.S. ;  Chas.  Tyler,  F.L.S.  Treasurer:  Frank 
Tnsa,  LL.B.,  B.A.,  V.P.  and  Treas.L.S.  Seore- 
anes:  Prof.  F.  JetFrey  BeU,  M.A.,  F.Z.9. ;  John 
fayaU,  jun.,  F.Z.S.  Twelve  other  members  of 
>>nnail:  Lionels.  Beale,  M.B.,P.U.C.P.,  F.R.S. ; 
LUred  W.  Bennett,  M.A.,  B.Sc,  F.L.S. ;  Rev. 
.r.H.I>allii«w,  LL.D,,  F.R,8.;  Jiimeti  Gkisber, 


F.B.8.,  F.R.A.S. ;  Richard  (1.  Hebb,  M.A.,  M.D. ; 
CharlesT.  Hudson,  M.A..  LL.D.  (CanUb.),  F.R.S. ; 
Geo.  C.  Karop,  M.R.C.S. :  ThoB.  H.  PoweU ; 
Prof.  Urban  Prilchaid,  M.D. ;  Walter  W.  Reevem; 
V/m.  Thos.  Suffolk ;  Frederick  H.  Ward,  M.R.C.S. 

The  PresidBnt,  having  appointed  Mr.  J.  M.  Allen 
and  Mr.  B.  M.  Nelson  to  aot  as  acrutineen-  "■- 
ballot  was  proceeded  with. 

The  Preudent  then  read  his  annnal  address,  . 
eluding  with  the  e^ibition  of  a  number  of  coloured 
transparencies,  some  in  illustratioD  of  portions  of  his 
subject,  and  others  to  demonstrate  the  adaptatic-    ' 
this  plan  tor  the  display  of  diagrams  on  voi 
points  in  natural  history  and  astronomy. 

The  Kev.  Canon  Carr  said  he  rose  for  tbe 
pose  of  heartily  thanking  tho  President  f 


were  thankful  to  see  hiru  amongst  them  ,. 
hoped  that  his  presence  might  \ie  regarded  as  an 
indication  that  bis  health  had  been  fully  restored. 
They  also  further  hoped  that  the  tears  which  had 
been  entertained  with  regard  to  his  eyesight  might 
not  be  realised.  He  fdt  sura  that  all  who  were 
present  had  been  very  much  pleased  with  the  ad- 
dress, and  would  heartily  join  in  giving  thoir  best 
thanks  to  the  President  tor  it. 

Prof.  Bell  hod  much  pleasure  in  leooniling  the 
vote  of  thanks  to  the  President  tor  his  address,  and 
also  (or  his  services  to  the  .Society  during  the  post 
year.  The  lateness  of  tho  hour,  and  tha  knowledge 
that  Dr.  Hudson  was  amdnus  to  leave  as  soon 
OS  possible,  were  reasons  why  ha  should  not 
make  any  ieugtbened  remarks  in  support  of  a  resolu- 
tion which  be  felt  surs  commended  itself  to  every 
Fellow  of  the  Society  who  had  listened  to  the 
address.  Hs  would,  UaarsforH,  ask  Canon  Carr  to 
put  it  at  ooce  to  the  meeting. 

Tbe  motion  was  than  put  to  tha  meeting  and 
carried  hy  acclamation. 

The  President,  in  reply,  thanked  tha  Fellows  of 
theSociety  heartily  for  the  cordial  maonor  in  which 
they  had  reccivea  his  address,  and  also  for  tbe 
honour  done  to  him  by  bis  election  as  President 
during  tbe  three  previous  years.  In  accepting  the 
office  hs  had  fully  autioipated  that  the  stale  of  his 
health  would  have  admitted  of  his  attendance  at  tbe 
meetings  more  often  than  had  unfortunately  been 

EoBsiblo;  but  hooould  assure  them  thatit  had  given 
im  groat  pleasure  to  come  as  often  as  be  had  been 
able,  and  he  hoped  still  \a  be  able  to  coma  tolnturo 
meetings  whenever  circumstances  permitted. 

The  President  announced  that  the  scrutineers  had 
handed  in  their  report  of  tbe  result  of  the  ballot, 
b-om  which  it  appeared  that  the  whole  of  the 
Fellows  nomiuatad  by  the  council  had  been  duty 
elected. 

Mr.  G.  C.  Karop  thm  moved— "That  the  thanks 
of  the  Society  be  given  to  the  aoditors  and  scruti- 
neers  tor  their  services,"  and  tbe  motion  having 
been  seconded,  was  put  to  tha  meeting  by  the 
PrBsident,  and  nnauimonsly  carried. 

Tho  President  said  he  had  now  the  pleasure  ot 
welcoming  to  that  chair  his  well  known  and  learned 
successor,  Dr.  Braithwaite,  aud  of  congratulating 
tha  Society,  not  only  on  so  happy  a  choice,  but  also 
on  the  fact  that  the  zoological  dynasty  had  made 
way  for  a  botanical  one.  Variety  was  the  salt  of 
life,  and  it  was  a  fortunate  thing  that  their  large 
and  flourishing  Society  contained  members  of  very 


imbled   e 


h  other 


their  lealoua  pursuit  oi  natural 
success  with  which  tbey  pursued  it.  With  the  wish 
that  Dr.  Braithwaite  might  have  a  long,  happy, 
and  prosperous  reign,  he  became  now  one  of  the 
mostlovalot  his  subjects. 

Dr.  Braithwaite,  who  was  very  cordially  received 
on  taking  the  choir,  said  be  had  m  the  flrst  instance 
to  thauk  the  rstiiing  president  for  tha  kind  way  io 
which  ho  bad  referred  to  him,  and  next  to  thank 
the  Fellows  ot  the  Society  tor  the  honour  oonterred 
upou  hi"!  by  his  election  to  the  posiCioa  he  was 
about  to  occupy.  He  could  assure  them  that  so  far 
was  able  to  sustAin  it,  the  high  position  which 


....r --= .  '""  '»'  ""  ""- 

aoroged  hy  tbe  sight  ol  many  old  friends  before 
im,  to  believe  that  those  who  so  ably  assisted  him 
1  the  discharge  tt  similar  duties  at  another  society 
ima  years  ago,  would  also  give  bira  the  benefit  ot 
"  "  'og  y8="      """  "*" 


desirable  that  original  papers  should  dll 
lirger  space  in  the  Janmal  than  was  at  present  the 
case.  Tbe  ./ani'iiiilhad  already  a  world-wide  repu- 
tation, and  the  surest  way  to  maintain  this  would 
be  to  increase,  as  far  as  possible,  the  number  and 


Society. 

The  next  m 
February  IS. 


iparatively  rare  in  moat 
otcopting  in  unusually  severe  w 
few  days  ago  in  ■''   ' ■- " - 


Ci  James's  Park. 


n  the  North, 
oi  England, 
— was  f  ouud  a 


SCIBNTIFIO    NEWS. 


THE  resivlts  ot  the  obacrvationa  made  at 
Harvard  daring  1882-88  by  Prof.  Pickering 
and  Mr.  (Jlivac  Wendell,  with  tho  meridian 
photometer,  havo  been  published,  and  will  ba 
eminently  usefnlinfututo  estimates  of  the  magni' 
tudes  ot  stsrs,  as  tho  number  reachea  a  total  of 
20,12o.  Tbe  object  was  to  detormine  tha 
magnitude  of  a  sufficient  number  of  stars  con- 
tained in  Che  Dnrchmusterung,  as  would  serve  for ' 
the  comparison  with  future  raeasurea  of  magni- 
tude, and  for  reducing  previous  measures  to  tho 
photometric  scale. 

The  Kbw  report  for  lari  year  statos  that 
skot<:hes  ot  sunspots  wore  made  on  198  days,  and 
the  groups  numbered  after  .Suhwabe'B  method, 
rhoiographs  of  (douda,  with  the  object  of  deter- 
mining their  height  and  velocity,  by  the  method 
auggeated  by  tJeneral  Stmuhoy,  have  been 
takon,  and  the  groups  give  heights  extending 
from  l\  mile  to  8  miles,  the  volouitr  ranging 
from  5  to  GI  milrs  on  hour. 

Tbe  death  is  announcad  ot  M.  Emile  Boynier 
at  the  early  age  of  forty.  The  deceased  wiU  be 
remomberod  for  tha  work  ho  did  in  connection 
!th  battoriee  and  accumulators.  Ha  was  bom 
_..  Paris,  and  was  apprenticed  to  engineering; 
but  devoting  his  loisure  to  acioalific  pursuits,  hs 
made  eeventl  more  or  loss  important  invention! 

connection  with  electricity,  and  worked  with 
M.  Faure  in  tho  dovolopraeat  of  tha  latter'a 
accumulator.  31.  Roynier  wns  tho  author  of 
ecvoral  works  in  connection  with  his  fayonrito 

The  death  is  also  announced  of  Mr.  John 
Hampden,  a  gontloman  whose  name  waa  wall 
known  to  our  roadcra  us  that  of  a  believer  in  tho 
flat-earth  bypothoais.     3[r.  Hampden  waa  71. 

Dr.  William  Orlando  llarkh.im,  the  medical 
inspector  for  the  Sletropolitan  district,  died  on. 
the  23rd  inat.  He  was  for  Borao  years  physician 
to  St.  Mary's  lIoapit>iL,  and  was  well  known  to, 
and  highly  esteemed  by,  many  members  of  tha 

Tbe  Chemical  Society  will  hold  a  meeting  in 
tho  hall  of  tho  Society  ot  Arts  to  celebrate  ita 
'■•■-''jo.  The  flrgt  meeting  of  the  society  was 
in  tb-it  phicB  on  Feb.  23,  1S41,  and  on 
Fob.  21  next  tho  President  and  Followa  of  tha 
oldest  chemical  anciety  will  meet  at  the  old  spot  in 
the  Adelphifrom  3  to ii p.m.,  and  atS.SDp.m.  tha 
oiEcEra  will  hold  a  reception  at  Uoldsmiths'  Hall. 
On  Fab.  25  tho  Fallows  and  their  friends  will 
dine  at  tho  Hotel  Metropole. 

At  the  general  meeting  of  the  Association  for 
tha  Improvement  of  Oeometrical  Teaching,  a 
petition  prepared  by  the  Decimal  Association, 
urging  tha  prompt  introduction  into  the  United 
Kingdomaf  adedmalsystemof  coinnga,  woights, 
and  moaaures,  waa  signed  by  nonrly  all  tho 
membert  present. 

The  Connoil  of  TTnivorsity  CoUoge  have 
-ranged  a  Beitea  of  free  evening  lectures  oa 
Wodnoadaya,  commoncing  on  Feb.  11,  when 
Mr.  Leonard  Courtney  will  discourse  on  ' '  Tha 
Difficultiea  of  Souioliam."  Tho  aubjecla  are 
not  eicluHivoly  or  mainly  polititaL  On  Fab.  18 
Mr.  Augustine  Birrull  will  give  a  critical  eaCi mate 
of  Samuel  llichajniaon,  and  on  March  18  Prof. 
Beesly  will  deal  with  the  career  of  Sic  Uanry 
Vono.  The  lectures,  which  will  be  delivered 
every  Wedneaday  from  Feb.  11  to  March  25,  are 
open  to  the  publio,  Tha  place  of  delivery  ts  the 
Lectnre  Hall  in  Gower-atreot,  and  the  time  half- 
post  eight.  On  March  11  Prof.  W.  Rimsay  will 
lecture  on  "Ice,  Water,  and  Stoam,"  and  on 
March  2o  Prof.  3.  Poolo  will  discoursa  on  tha 

UnivenriUes  ot  Egypt." 

The  president  and  coondl  ot  tha  Royal  Aiiatio 
Society  have  nude  arrangementa  for  the  dilivory 
u  future,  during  the  course  ot  each  session,  of 
vening  lecturea  on  Oriental  aabiecta.  The  in- 
ugnral  lecture  will  be  delivereJ  by  Prof.  Max 
JIulloc,  on  Wednesday,  Munh  4,  at  8.30  p.m., 
in  the  leetura-hall  ot  the  University  ot  London, 
liurliiigtOB-  garden  li. 

The  Sunday  Locturo  Society  hive  issued  the 
list  of  aaven  IcituriiS  up  to  March  Vt,  to  be 
delivered  at  St.  Goorgp's  Hall,  Lsngham-pUco, 
it  four  p.m.  In  cunsut[uence  of  Commander 
Cameron  bting  unoxl>ectedly  detained  on  the 
Continent,  the  luclure  (or  Ftb.  1  will  be  by  Mra. 
D.  I'roctur  (widow  ot  ilr.  It.  A.  Proctor),  on 
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Jas.  30,  ini. 


"TheLifeuidDsttttiof  Worlds."  On  Feb.  8, 
Prof.  H.  MajBhall  W«rd,  P.R.S.,  will  lecture 
"On  n  Piata  ol  Wood:  its  Origin,  Structure, 
and  Ubsb." 

The  addrew  delivered  bj  Dr.  W.  Crookea,  aa 
PreaideDt  of  the  Institution  of  Electrical  Engi- 
neers, sbould  lie  studied  hy  those  interested  in 
pursuing  the  subject  of  "  Electricity  in  trsnsitu : 
from  Plenam  to  Vacuum."  Dr.  Crookes  looks 
upon  electricity  as  a  "tool,"  and  believes  that 
we  have  in  it  a  means  for  inveBti^ting  roauy 
matters  beyond  our  present  knowledge.  The 
address  will,  we  presume,  be  puliliehed  Bepsrately, 
for  it  is  a  most  important  paper,  and  should  ba 
studied  in  its  entiretj. 

Koch'a  lymph  ia,  it  appears,  not  by  any  means 
the  only  thing  to  destroy  bacteria  or  render 
them  innocuous.  Shiel's  investigations  of  1876 
have  been  repeated  by  others,  and  it  now  appears 
that  electricity  will  really  destroy  microbes ;  but 
whether  it  does  so  directly  or  by  setting  up 
cbaagee  in  the  experimental  solution  has  not 
been  determined. 

The  method  of  assisting  the  o^rations  of 
tanning  by  the  use  of  the  current  is  likely  ti> 
prove  c«mmercially  Euccessfut :  but 
matter  because  a  recent  law  case  i 
with  it  shows  the  advisability  of  taking  oat 
patents  nmoltaneoasly  in  different  countries,  as 
prior  pablicatioit  here  invalidates  a  patent. 

The   discusnon    on    Prof,    iliochin'a    paper, 

'  "Experimemta  in  Photo- Electricity,"  read  before 

, .  the  rhysical  Society,  was  postpaaed  until  Feb.  13. 

JThe  subject  has  attracted  much  attention,  as  it 

!>  joints   to   the   possibility  of  hiding  a   really 

'  luxnuate   and  scientific   photometer,    and    also 

toggetts  the  probability   of  utilising  the  solar 

ene^y  by  some  such  means. 

At  a  recent  meeting  of  the  Cleveland  Institute 
of  Mining  Engineers  an  interesting  discussion  on 
the  pmsent  attitude  of  the  Admiralty,  Lloyd's 
BMuter,  and  the  Board  of  Trade  towards  steel 
mide^om  native  phosphoric  ores  by  the  Thomas- 
Oilotftft  or  baaic  process  took  place.  Mr.  Gil- 
christ explained  that  by  the  French,  Belgian, 
Austrian,  Qermon,  and  Kusaian  authorities  basic 
open-heulb  steel  whs  freely  accepted  upon  the 
same  terms  as  that  made  from  hematite  ores.  He 
pointed  out  that  by  the  displacement  of  the 
4,00D,tQ0  tons  of  foreign  ores  at  present  used  we 
should  be  rendering  ourselves  independent  ef 
foreign  supplies.  &&.  W.  H.  White,  Diioctor  ot 
Naval  Construction,  said  that  the  Admiialt] 
using  Iwsic-steel  rivets  largely  in  ship-work,  aud 
with  excellent  results  ;  the  engineering  deport- 
ment were  also  using  basic  plates  ol  low  tensile 
■train.  Mr.  Milton,  chief  engineer  of  Lloyd's 
Kenster,  said  that  Lloyd's  by  no  means  wished 
to  throw  cold  water  upon  basic  steel.  At  present 
certain  works  were  manufacturing  baaic  steel  for 


variety  of  tbis  group  of  cryptogamic  plants.  It 
is  intended  to  cany  on  the  series  through  lichens, 
algee,  and  fungi 
The  CoLincil  ot  the  Society  of  Arts  announce 
course  of  five  popular  lectures  on  "  The  Science 
of  Colour,"  by  Capt.  W.  de  W.  Abney,  P.R.S., 
for  the  fjtemoons  of  Feb.  13,  20,  27,  March  6 
and  13.  The  lectures  will  be  of  an  elementary 
character,  and  be  fully  illustrated  by  eipeti- 
's.  The  regulntione  us  to  admission  will  be 
sme  OS  for  the  couiees  of  Cantor  Lectures, 


LETTERS  TO  THE  EDITOE. 


U  mthIhi  rupouOI'  fir  Ot  OfMaiu  0 
I.     TU  Biitor  rt^pKtf%ll]i  rrqualt  Ulml  aj 
<mU  bi  4ramn  uf  at  Irrit/Cj/  oipoHlHfc] 
toM  ilurU  t«  addrmrd  In  On  lomn  if 


by  reflection  of  hskt,  furthi 

surfaces  and  from  bot  »ir,  and  nlslinlT  Hb 
"  mge  of  surrounding  air,  moA  thoa  ■-■.■-j-j 
I  BDDw-liDe  where  the  renewal  of  i.  ,_ 

~  its  destruction  I7  melting.     Doea  Mr.  nna 
suppose  that  at  great  •levations  Utere  is  so  adi^ 

..•^L. J  "--"he  ^•dnal  d— cant  el '"  *■* 

tbe  wanner  T«ll«yaji 
a'psl  or  sole  cause  at  their  malting?  Ei 
were  so,   where    i>    the    SDOw.line    «B 

ranges?    But,  further,   theiie  most   hai 

time  when  lunar  and  solar  best   iogiOm  wM 

theioetotheaitent  thatpolsj^  ■ ■'— 

collected,  and  "     '      "^ 


eaps  now  ? 


^a  OktfUU  fid  ibil-«Jbl  Ordtn  I 


I  would  hue  svsiTan*  writ*  what  hs  knoiK  and  a> 

ah  OS  he  knovs,  but  no  more ;  and  that  not  la  this 

mlr,  but  In  all  other  sebjeeta :  For  sodi  a  psnon  maj 
"^ —  some  psrtlcalu  knmledn  and  Bxponsnos  of  the 
e  of  (ueh  a  persoa  or  inoh  a  fotmtala,  that  as  to 


other  things,  kaoin  ni 

uid  rat,  to  keep  a  olnttar  wii. 

irill  underUke  to  write  the  w] 


what  everrbody  doss, 

la  bodv  of  phridoks, 
WB  dnirs  tbalr  oiifi 


THS  PBSSBID   BADIANT. 

[32016.]— Sons  time    ago    I    expressed  in  vour 
Qlunms  my  doubts  as  to  the  shifting  ot  the  radiant 


cantly  been  looking  over  many  earlier  observations, 
in  which  I  can  Sad  no  trace  of  it ;  but  I  think  it 
worth  noting  that  in  Heis's  "Besnltate"  (pub 
liihed  posthumously]  there  seenu  to  be  one  curious 
instance  ot  shifting  in  the  opposite  direction.  On 
Jul;  22—25,  Heia  Bnds  a  radiant  at  21°  +  60°,  which 
is  not  far  from  the  point  where  Mr.  Denning  places 
his  shiftiDg  radiant  on  the  same  day.  On  Jnly 
26,  27,  28,  and  29,  it  is  still  at  the  same  point ;  but 
-  Jnly  30—31  this  radiant  disappears,    -  '  ' 


13°  +  fi2°  {where  Mr.  Denning  flnds  it  an  July  19] 
while  on  August  3,  4,  it  is  found  at  16°  +  50°,  alter 
which  it  diotppears.    On  the  first  three  of  these 


I  suspect  that  thees  apparent  shiftinn  are  usually 
of  a  local  and  temporary  character.  Compars,  tor 
instanoe,  Mr.  Denning's  observations  on  the  great 


Derming'i 


they  were  fully  prepared  to  allow  other  firms  . . 
do  the  same,  provided  Lloyd's  wore_  first  satisfied 
tbat  the  steel  made  by  each  individual  firm  was 
.4oth  regular  and  good  in  quality. 

The  bill  proposing  to  lay  on  oxygen  for  public 
and  private  lighting  purposes  in  London 
appears,  not  to  be  proceeded  with  this  se 
ChaBp  oxygen  would  be  very  useful  if  it 
be  laid  on  and  used  as  wonted,  not  only  for 
lighting,  but  for  "invigomting"  the  air  that 
has  to  be  breathed  in  crowded  and  ill -ventilated 

Lord  Justice  Fry,  F.It.S.,  in  the  coarse  of  hie 
lecture  at  the  Etoyol  Institution  on  "British 
Mosses,"  which  attrotted  a  numerous  and  dis- 
tinguished audience,  said  tliat  to  the  pecu- 
liar structure  of  the  turf  moss  great  results  in  the 
history  of  the  world  were  to  be  attributed.  And 
this  was  as  true  of  i.irait  Britain  as  of  any  other 
country.  Bnt  tor  it  the  forests  that  once  coverud 
the  land  might  still  be  st.mding  ;  but  for  it  large 
tracts  of  country  would  still  be  luke  or  sea  ;  Viut 
for  it  every  freshet  in  u  highland  river  would  be 
a  flood. 

The  interesting  and  useful  seriea  of  British 
plants  exhibited  in  the  Botanical  (iallory. 
Natural  History  Museum,  Cromwell -road,  bae 
now  been  extended  to  the  mosses.  Kich  spccicii' 
is  represented  by  a  epet  imcn,  and  (in  the  ci 
mosses)  each  genus  by  a  coloured  drai 
showini"  an  enlarged  view  of  its  strutturp,  ' 
a  printed  description  in  nppc>nded  in  every  cm«i>. 
The  whole  series  furnishes  the  casu:it  visitor  to 
the  gallery  with  a  good  idea  ot  the  numbtu'  aUd 


relii  and  Densa.  At  all  events,  I  hope  Mr,  De 
will  publish  a  taller  statement  of  the  evidence  i: 
favour  of  the  ihittinR  ot  the  Perseid  radiant. 
Dublin,  Jan.  23.  W.  H.  8.  Monck. 

OL&CIATION  OF  THH  UOON. 

[32D17.]— Do  I  understand  Mr.  Dixon  to  doubt 
the  power  ot  the  solar  rays  to  melt  the  lunar  snow 
or  ice  ?  Tha  solar  rays  traverse  space  ot  an  identioal 
nature  as  thej  come  to  the  earth,  and  meeting  here 
{ with  our  transparent  blanket  ot  moist  oir  ore 
'  absorbed  and  reduced  in  intensity  before  we  teel 
them.  But  it  this  blanket  is  at  rest,  as  it  is  in  the 
moon,  the  rays  will  be  more  affectiTe  there.  Ice  is 
a  bad  conductor  of  haat,  and  the  intense  cold  ot  spa^e 
would  not  penetrate  tar  into  the  covering  of  toe. 
The  aolu  rays  falling  directly  on  a  globe  ot  ice  in 
■pace,  solid  if  you  like,  and  without  mountains, 
woold  malt  a  large  portioB  ot  tliat  ioe,  and  there 
woeld  be  an  ocean  with  shores  and  bottom  ot  ice. 
this  liquid  ooean  would  slowly  fallow  the  sun  round 
the  moon,  and  would  be  bounded  by  that  line  where 
the  rajB  became  oblique  enough  to  be  balauoed  by 
the  radiation  ol  the  heat  of  the  water  and  ioe  int~ 
space,   and  then  regelation  would  occur.     Such 

sphere  and  the  changes  of  surface  would  ba 
apparent.  I  lake  it  that  it  there  were  no  renewals 
of  snow  on  our  Eijaatoiial  peaks  :  they  would  soou 
be  bared  to  their  rocky  bones. 

The  reasons  why  we  have  snowy  peaks  in  Equa- 
torial latitude  are  various.  It  is  true  that  the 
radiation  from  the  sun  is  equal  per  square  yard, 
whether  on  a  peak  or  in  a  valley  ;  but  the  effBcti 
I  are  very  different,  owing  to  local  causes.  On  peaks 
J  the  siilar  rays  shine  through  a  much  thinner  coat- 
ing of  vapiuir.  and  much  less  ot  their  beat  is 
Bl."irbe.l  tliau  at  the  level  ol  the  sea  or  in  a  valley, 
1  and  Lhcir  direct  powfT  is  much  greater  than  in  the 
rallav  :  but  in  the  valley,  though  the  direct  melting 
less,  they  are  there  assisted 


work'  ol  the  solar  rays  is 


10  remained.     When  era  ^ 


Stroud,  Jan.  25. 


T.I.I 


naysa 

imedth 


atla  tsB 


8.1— Bbfbbbitio  to  tbo  letter*  ot "  V.l.V 

, ,a£d  Mr.H.Q.Diion  (32001),  thssdpd 

statement  respecting  the  amount  ot  ioe  Oatrndl 
be  melted  over  the  whole  of  the  earth's  smhsily 
'ear  was,  I  believe,  rruda  by  Fsdi^ 
tire  abaencB  of  an  aliiinali 
I  read  Prof,  TyndalTslgd; 
having  it  by  me,  I  am  nr""" 
whether  he  mentions  this  fact,  whioli,^ 
oonstitutee  a  decisive  answer  to  ]£r.  DszGa'i 
paragraph. 

THB  UOOirS   ATKOSPSBBB. 

,...J19.]-"Ji.  Hi.*s"  anggtationUiBtas*. 
crease  of  gravity  in  rising  through  anooeHra^p^ 
22  miles  above  the  Lunar  surface  ahanla  Ban  IM 
taken  into  account,  will  not  help  himinkMOin 
that  evaporated  molecules  of  water  vapMC  ew 
be  thrown  o3  with  a  velooity  that  wasMwM 
them  to  leave  the  sphere  of  Ihe  moon's  atterfiia 
I  did  not  refer  to  the  small  d«areftaa  of  jtiafl^.b- 
lause  its  eSeet  happens  lo  be  exactly  balaasdh 
mother  element  of  the  proUem,  whUi  *■■ 
:aken  into  account  in  my  already  too  kntJMr- 
riz.,  the  increase  in  volume  ot  splurical  riintHi 
■ama  thickness  as  wa  proceed  apwatda 

>t  a  sphere  increases  as   the    aqnara   o . 

ncrsBses,  consequently  the  ToInineottUatftdi 
ihells,  ofthesamethickneM,  TarieeHHwiiMari 
their  radii,  and  a  stratum  of  ail  eairiedapiajjl 
the  pressure,  the  tempMktnre,  aad  gmftT  l^^ 
the  same)  would  become  thinner  bj  naaa  ■  > 
being  spread  over  a  larger  sorfaoa.    As  dHW 

' •-  — ^^ng  lo  its  new  pontiaa^  wooM  «■ 

ioker  ;  and  the  increaM  una  is  ■ 

change  of  gravity  would,  since  it  TtilM  iusaalfa 
□are  ol  the  radios,  exactly  baUane*  lla* 
due  to  the  larger  area  over  which  thertaM 
wonld  be  spread. 

A.  Oowper  B«mr«ii> 

ALPHA   Z.TAS. 

)20.]— With  reterenoe  to  Ueivi.  FawlMBl 
Lockyer's  "  preliminary  not*  on  the  dnplidtyrffc 
"   which    haa  now  assumed  soota  -  — '~' 
'  should  like 


appearance,  I  should  like  to  saw  tl 
ago,  when  I  began  to  teel  a  vital  ii 


refractor.  This,  I  say,  U  dated  1886 : 
puzzled  to  know  why  that  ill-bted  '  . 
note  "  ahoold  be  sounded  ataoad  aa  tha  < 
recent  discovery. 

I  have  before  had  o< 
misguiding  character  of  the  book  in  qiwsllf.  J 
theWk  of  adequate  explanation  ot  nd  affi^ 
blunders,    it   is   ridiculous  to    ssiy  the  inatia 

"  P.K  A.S."  on  the  reqwnaibla  paity  . """ 

severe.  'WlUlm^ 

43,  Hindon- street,  Pimlioo,  Jan.  26. 


[32021.]— Sierra  calls  this  star  pal*  a> 
colour,  and  Webb  speciaUy  calls  attantioK  .. 
beoQtitul  pale-green  has.  In  1870  I  noted  •> 
pale  green,  using  a  Slin.  silvered  riut  raflMfer' 
but  in  1839-90  Icalled  it  white,  wUh  a  ivy  B 
3Iin.  Cooke  refractor.  Have  anv  id  year  ii*4s 
anv  recent  observations  on  the  colour  M  this  sbri 
H.  XiohaU  VUtlff. 


HBNKT'S  COKBT. 

[32022.]  — I  WAS  surprJeed  to  find  that  "F.B  AS.' 
understood  me  to  say  that,  aeoordiiig  to  Quilk  — 
Henry's  comet  divided.  I  certainly  did  act  »■ 
to  say  anything  ol  the  kind,  ae  Bisia'*  is  tbs  00 
case  recorded  ot  such  a  thing  taking  place.  i*l 
tailed  to  make  myself  understood  in  my  flistqsMT- 
will  you  kindly  allow  me  to   state  my  q     *■* 

again  'i    Are  the  illustrations  ot.  Birta's  con 

lbs  division,  given  by  Proctor  in  his  "  Mjil«i»" 
Time  and  Space,"  correct,  or  ia  Qtiillemia  ("W** 


^^IjjBH  MHOHAmO  MTO  WOBLD  OT  BOIBHqg 


:   *o.  "*<«. 


eb  "Jcomct  in  descnbiDE  tiiB  *'UDe  illusttv 
P.  Heorr'a  comet,  u  it  sppetred  od  tnc 
■"""     "       — Aogmt!i6thaa4  29lh,  t873;' 
J.  BeiidT7. 


FOCUS  OF  TBI^SOOFS. 

;3,1— Will  yon  allow  me  the  pririlagB  of 
ing  ■  ItaCement  of  tho  Uto  lie*.  T.  W. 
wbich  Ur.  Caplatzi  dncribeii  u  an  "un- 
itibleooucluiioQ  "  not  ■' drawn  from  aotual 
■        "    ■    a  tolaicope    reqi ' 


la 


arently  for  diffarent  objects  ? 
auie  if  Mr.  CapUtn  bad  bad  aaly  a 
of  Mr.  Webb's  ^'  actual  observation  " 
nige,  be  would  have  known  better  than  1i 
ritten  what  he  has.  The  truth  is,  it  is  Mr.  C 
<presses  opinions  about  telascopea  which  di 
"*e  with  "actual  oTuBTvatioii."  Thisisolea 
eyeral  itatemonts  contained  in  a  letter  of 
short  time  since,  which  I  shaulil  have 
.  at  the  time  had  not  Mr.  C.  treated  tfae 
n  (rafleotor  cpjuh  refractor)  almost  autirely 
tiloscopo  dfalir's  point  of  view.  Hs  saye 
■tauoe:  "The  refractor  will  rc!I,  but  thi 
r  is  a  drug  in  tho  inaikft  "  (italics  are  taioe) 

it  may  saro  an  improper  use  of  space  in  tbi 
."  by  reminding  Mr.  Caplatii  that  a  discui- 

the  scieutifio  merits  ond.use  of  two  different 

of  instrumontfl  is  one  tking.  and  their 
stable  "  onmmodity  is  anotber  tbing.  The 
isalagitimata and  useful  subject  for  diuuiaiOD 
ontiflcjourijal  like  the  "E.M.";  the  lattei 

and  that  Mr.  C.  should  not  be  surprised  ai 
linted  that  the  users  at  a  putioulor  ecioatifii. 
leiit  prefer  to  get  their  ioppliea  from  tboH 
et  uadeistajid  them. 
tV'ebb's  book  is  one  of  the  best— I  would 

say  the  best — companions  of  the  amateur 
mvT,  and,  by  consent  of  the  best  critics, 
larly  frea  from  errors."  Ou  the  statement 
>Ir.  C.  disputes,  it  is  quite  safe  to  say  that 
■bb  is  perfectly  right,  and  Mr.  Caplitii  la 
Ij  wroDff. 

Jurw  lit.  Webb  did  know  what  bf  wrote 
uid  that  tbs  change  of  focus  for  diiferent 

was  due  to  a  relation  betwecu  focal  lengtl 
gular  aperture,  and  i«  as  real  a  fact  ol 
1  obsarvation  "  aa  it  is  to  say  the  angle  sub. 
by  the  focal  iinagi!  is  due  to  fooua.  Those 
3  large  apertures  of  short  (ooua  can  a 
that  such  iustrumeuts  are  rary  seneiti 


distance    and    eihibit    no 

Jiaee  "  Wags"  might  not  realise  this  obanga 
■  with  bis  telescope  ;  but  just  let  him  try  the 
lent  with  an  aperture  of,  say,  ISin.,  with  a 
ke  his,  and  he  would  at  once  see  that  the 
W.  Webb  was  right,  and  himself  one  of  those 
observers  '^  Mr.  Caplatzi  Lmagines  do  noc 
Q.  Calver. 

DSSATIOR,     OBBBDS,     AND 
HTFOTHBSBS. 

■1.1— I  CAJiNOT  leave  Mr.  Jas.  Johnstone"* 
31036,  p.  U3)  unnoticed,  though  I  should 
VIS  its  subjects,  beoaase  not  suited  to  these 

I  did  not  "attack  the  Wostminstar  Stan- 
nd  Ood'a  creation  works"  (p.  404),  I  only 
1  to  the  WestminstfiT  Confession  as  sil 
1  of  how  easy  it  is  tor  the  best  intentions^ 

convert  their  own  nations  into  tnitlis,  and 
■d  la  metaphysical  ideas  about  matter, 
nld  not  think  of   attacking  any  "  creed," 
m  a  discUBsioD  upon  religious  subjects.     If 
utminsler  divines    had    merely  stated   "it 

God  to  create  all  things  in  six  days,"  kc, 
luld  have  been  in  their  rights,  as  coadsety  J 

what  their  avowed  authority  told  them,  " 
-ds  only  objected  Co  tboir  aildiug,  without 
hoTily,  their  own  definite  interpretation  of 
d  "  crejito,"  as  "  or  make  out  of  nothiug." 
lid  not  think  of  attacking  ''  God's  creation 
'  Few  scientific  men  nowailays  accept  the 
ion's  description  of  their  iirocesa.  Formyself 
hat  tbeearfiei  portion  of  Goiiosis,  whidt  wan 
thorily,  is  no  genuine  portion  of  the  original 
3criplure,  1  think  Chap.  I.  anil  threovorses 
p.    n.    are    piobobly    the    oldnt  eiisCiog 

in  the  worldj   somewhat   modified ;   and, 

to  Chap.  X.,  IS  a  collection  of  Persian  and 
u  litemturs,  collected  during  the  Babylonish 
y,  and  edited  by,  or  under,  Ezra  and  his 
M.      Personally,     the    idea    of  a  creation 


Creationist,"  p.  4liG,  and  recognise  in  that  Karb  th< 
author  of  niojiy  an  elegiac  contribntion.     None  tbi 
teas,  I  know  these  are  but  hypotheses,  and  should 
not  think  of  attackiug  the  ideas  others  nay  form  i 
these  subjects,  eiKma, 

[We  have  had  enough  of  this.— Eu.J 


IS  IT  POSSIBLE  TO  CUBB  BLINDNESS) 
[3'ill'2;i,]— LrviKO  as  we  are,  in  sach  an  aga  o 
sdeutiflc  BchioTemeut  and  improvement,  it  snrprisei. 
one  when  he  considers  the  small  advance  that  bai 
been  made  in  the  treatment  of  blindness,  and 
disease  of  the  eyes  in  general.  Perhaps  it  is,  as  the 
eye  is  an  organ  o(  such  delicate  adjustment  and 
constitution,  that  Ihe  oculint  shows  such  trepidation 
in  meddling  with  the  subject ;  or,  perhaps,  owinfr 
to  the  erroneous  nolido  that  a  person  who  is  blind 
is  beyond  all  cure.  We  must  first  understand  how 
the  eye  oousea  vision  :  this  will  be  readily  explained 
by  referring  to  Fig.  1,  where  we  have  a  sectio]       ' 


■•/     I 


r  ^. 


dude  by  saying  I  believe  it  possible  for  such  an 
iijstiument  lo  be  inserted  snd  securely  liied  in  the 
place  of  a  disi'iiBtd  port,  tud  if  the  retina  is  fieft 
from  disease,  viaion  might  |iouibly  be  restored. 

W.  E.  Sutton. ;2 

AN  IMPaOVHMBNT  IK  THE  STSIKINQ 
PABT  Of  CLOCKS. 

[3i020.]— The  object  of  this  contrivance  is  tha 
prevention  of  the  striking  of  a  clock  when  th« 
minute  band  is  set  back.  Its  use  is  restricted  to 
clocks  the  striking  work  of  which  is  constucted  on 
the  "  locklng-plalB  "  principle. 

As  is  well  known,  the  hand  of  aclock  of  that  kind 
cannot  be  turned  back  after  the  "warning"  ba« 
taken  place  without  Ihe  striking  going  oS,  when  tha 
order  of  the  striking  is  entirely  deranged.  A 
retereuoe  to  the  figures  will  enable  anyone 
lo  form  a  fairly  correct  idea  of  the  propmrf 
remedy.  The  lever  and  wheel  oonnected  irith 
it  are  reversed  in  order  to  show  tha  parts.  L  is 
tho  lever  which  acts  on  the  warning-pin  ;  W  tha 
minute-wheel;  S  the  new  safety-piece  which  i* 
placed  under  the  wheel,  and  is  Bade  of  brass  of 
about  the  same  ihiofcoess  :  C  is  the  collet  on  which 
the  new  part  turns.  The  ninule-wheel  is  alto 
shown  without  tbo  eafety  part,  having  a  sink  cut 
init,  and  a  pin  fixed  In  the  centre  of  the  sink.  Dgive* 
a  side  view  of  the  wheel  and  collet,  also  psirC  ol 
tbe  plate. 

The  new  part  turns  on  the  pipe  of  the  collet, 
and  a  shoulder  on  the  latter  prevents  tbe  other 
touching  the  plate.  If  the  pipe  stands  a  shade  above- 
tlie  surface  of  the  safety-piece,  in  order  that  the 
wheel  shall  not  bind  it  when  tbe  latter  is  preiaed 
down  to  its  place,  it  being  most  important  that  it 
(the  sofetj-ptecB)   ihould  have  perfect  fieedom. 


vable,iu_, . 

of  a  beginning.  But  I  do  Barioudy  hold 
creation  works  "  as  the  result  and  evidence 
se   will    and 


the  human  eye.    Tho  light  A,  ooming  from  the  ob- 
ject B,  enters  the  pupil  C  ;  the  rays  of  tight  the 
oonirerge  to  a  focus  upon  the  retina  D,  producing 
minute  inverted  image  of  B  ;  the  optic  nerve  E  con 
vejs  the  itnpreuion  to  the  brain.    From  what  has 
boon  mid,  it  will  be  seen  that  the  sole  seat  of  vii 
lies  in  the  waudetful  network  of  nerves,  the  rett 
amllhc  en\<i  opLnal   mndilion  ivteomm  for  cuipi 
'A« /"-■-■' "-•■■    ■■    ' -'■         - 


'V^'lt 


dtblin< 


is  due  I 


mjUiy.o 

the  retina  should  suffer  ._  .  __. .   . 

blindness  in  this  case  is  not  caused  by  the  destruc- 

upon  the  rilina.  Now  my  theory  is,  that  it' by 
artiScial  means  light  bo  admitted,  and  be  ooireotly 
fociiBsed  upon  the  retina,  a  blind  person  would  he 
able  to  see  those  around  him.  A  possible  con- 
trivanCB  is  shown  in  Fig.  2.     A  B  is  the  aegnjent  of 


itamed  a  dense  black,  and  having  an  opening  at  C  . 
!>  is  a  cover  of  transparent  glass  lo  prevent  dust, 
cc,  from  eoterisg  the  aperture  E ;  F  is  an  achro- 
□atic  lens  having  a  short  (orns,  and  securely  filed 
n  the  glass  ring  (i  ;  H  is  a  ring  of  coloured  glass 
epresautiug  the  iris  (see  F,  Fiif  1).  A  front  view 
't  this  oontrivanoe  is  shown  Fig.  3.    I  will  con-  ' 


To  lessen  friction  a  shallow  sink  is  turned  at  ihc' 
back  of  the  wheel,  extending  from  near  the  centre 
hole  to  the  teeUi.  Thus  the  two  surfaces  are  > 
separated,  the  new  piece  touching  only  on  the 
shoulder  of  the  collet  on  one  iddo,  and  on  the  part 
left  near  the  hole  of  tbe  wheel  on  the  other. 

The  two  deep  notches  cut  in  the  safety-piece 
serve  tor  the  lever's  arm  to  toll  into,  when  th& 
strikiD|[  follows  as  usual.  Tbe  ordinary  lifting- 
pins  being  dispensed  with,  the  notches  or  "  steps  " 
in  tbe  new  part  answer  the  some  purpose.  It  will  * 
be  observed   that   Ihe    arm    is  resting  against  a. 

Sur.  This  part  is  sufficiently  filed  down  lo  allow 
thelerer  being  raised  over  the  spur  ii  ilhoHl  l/ic 
uarniHff  takimj  plate.  When  the  arm  bas  fallen 
over  tbe  spur  it  is  clear  ihat  it  cannot  pass  back 
again.  This  action  affords  the  desired  security.  ' 
The  higher  part  of  tbe  edge  of  the  new  piece  raises 
the  lavBT  enough  to  release  the  locking-pin,  when, 
■  .the  "warning"   is  complete.     If ,  now, 

piece  is  turned  back  tiU  the  arm  falls 
against  tbe  spur,  tbe  warning-pin  will  still  be  held 
secure,  so  that  the  strihiug  cannot  follow.  From 
this  it  will  be  understood  that,  uo  matter  from  what 
point  of  the  dial  the  hand  may  Iw  set  bock,  tbe  clock 
~  uinot  strike.  The  result  thus  far  has  been  to  put 
limit  to  the  backward  motion  ot  the  hand.  To 
wtore  its  freedomj  the  connection  between  tho 
wheel  and  safety-piece  must  be  efFecled.  As  haa 
been  stated,  a  sink  is  tumed  at  the  buck  of  the 
*  il.  The  figure  shows  the  part,  and  also  a  pin. 
__e  sink  is  about  \  of  tbe  wheel's  thickness  in 
depth.  A  pin  is  likewise  placed  in  Ihe  new  piec« 
~~iactly  corresponding  wiUi  the  one  in  the  wheel, 
-hesepina  are  opposite  e.ich  other,  so  that  when 
the  wheel  goes  forward  it  carries  the  safety,  piece 
— itb  it,  tbe  two  going  forward  as  one  wheel.  When 
le  hand  is  reversed,  the  two  pins  ore  separated, 
ud  on  the  bacUwork  motion  being  continued,  they 
leet  again  at  their  opjKuite  sides,  when  the  new 
ui  is  carried  back  lill  the  lockiug  of  the  arm  in 
as  of  its  notchee  stops  further  progresa,  The 
altnation  permits  of  tbe  hand  being  rcvened  itma 
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doae  on  an  hour  to  an  honr  and  a  quarter,  aocord- 
ingto  where  it  happens  to  point  to  at  the  time. 

This  proposed  chan^  may  not  be  new,  but  I 
have  never  yet  met  with  anything  of  the  kind  in 
any  dock  of  the  many  hundreds  uat  have  passed 
through  my  hands.  The  fault  it  is  designed  to 
remedy  is  a  yery  annoying  one,  and  few  persons 
aeem  to  know  how  to  restore  the  order  of  striking 
once  it  has  g^ne  wrong.  There  is,  of  course,  also  a 
loss  of  time  in  having  to  strike  the  entire  twelve 
hours  round  evcov  time  the  error  arises.  That  can 
be  entirely  avoided  by  prevention,  and  the  plan 
suggested  affords  that  completely. 

It  is  chiefly  in  respect  to  clocks  of  the  construction 
referred  to,  that  are  now  in  use,  that  the  con- 
trivance would  be  most  useful.  The  number  in 
existence  is  enormous,  and  as  they  invariably  last  a 
very  long  time,  they  are  well  worth  improving. 
There  is  not  much  work  entailed,  and  the  time  taken 
over  it  would  be  in  proportion,  so  that  the  cost 
would  be  very  trifling. 

There  are  other  two  or  three  wajs,  differing 
somewhat  from  the  foregoing,  by  which  the  same 
result  may  be  attained ;  but  they  stand  at  a  disad- 
vantage in  some  respects,  and  upon  the  whole  the  one 
I  have  described  is  likely  to  answer  beet.  There  are 
a  few  details  very  desirable  to  bear  in  mind  when 
the  work  is  being  done ;  but  as  they  will  readily 
occur  to  the  practical  horologist,  it  is  scarcely 
necessary  to  allude  to  tiiem. 

It  will  be  noticed  that,  by  the  employment  of  the 
new  part,  in  the  form  figured,  it  sustains  the 
constant  pressure  of  the  arm,  except  at  those  times 
when  the  latter  drops  into  the  "  stops."  The  form 
ia  optional,  a  narrow  straight  bar  answering  just  as 
well.  With  one  of  that  shape  the  arm  would  be 
wholly  free  of  it  for  a  good  part  of  the  time.  I 
prefer,  however,  the  form  here  given,  thinking  it 
oetter  that  a  pressure  should  be,  as  far  as  possible, 
distributed  equally  over  a  whole,  than  that  perfect 
freedom  should  he  given  to  one  part  at  the  cost  of 
adding  its  burden  to  that  of  another. 

Jas.  Haswell. 

38,  Elizabeth-street,  Eaton-square. 

ASBESTOS  WATEB-TAPS. 

[32027.1—1  Aac  the  inventor  and  patentee  of  the 
asbestos-faced  stop  valve,  which  you  described  in 
an  illustrated  artide  in  your  issue  of  October  24th, 
1890. 

Assuming  that  Mr.  Hosken  refers  to  my  valve  in 
•"litter  31980,  allow  me  to  say  that  I  have  designed 
.  (on  the  same  principle  as  my  large  valves)  a  small 
valve,  which  is  spedally  applicable  as  valve  taps  of 
everjr  description  for  hot  or  cold  water,  &c.  Various 
packings  may  be  used  in  these  taps.  I  may  also 
say  that  the  four  littie  screws  referred  to,  aud  the 
frequent  calls  of  the  much- dreaded  plumber  are 
entirdy  dispensed  with. 

The  BellB*  Asbestos  Company  (Limited),  of 
118a,  South wark-street,  London,  are  the  sole 
manufacturers  in  Great  Britain. 

James  Bobinson. 

Penryn,  Cornwall,  January  20. 

THE  OPTICAL  LAITTEBN. 

[32028.]— Refebbino  to  your  report  onjp.  4r59  of 
the  lecture  given  by  Mr.  £.  M.  Nelson,  F.B.M.S., 
before  the  Lantern  Sodety,  it  is  stated  that  a  triple 
condenser  showed  a  "  remarkable  superiority  in  the 


zectly  satisfied  mysdf  that  for  exhibition  lanterns 
they  afford  no  gain  whatever.  For  large  condensers, 
I  as  oin.  and  over,  and  where  the  light  is  to  be  con- 
densed upon  a  small  surface,  as  for  the  projection 
miorosoope,  therv  are  of  advantage,  and  allow  us  to 
use  a  pendl  of  90^.'*  Tour  report  goes  on  to  speak 
of  the  lantern  in  its  relation  to  the  microscope,  and 
gives,  as  Mr.  Nelson's  condusions^  that  photo- 
graphic lantern  slides  of  microscopic  objects  are 
superior  to  the  projection  microscope  for  exhibiting 
reeulte  to  an  audience.  Is  there  no  qualification  to 
this  statement  Y  Arcanum. 


ANEtfOtfETEB. 

'[32029.] — I  Aac  sorry  I  cannot  exactiy  answer  the 
query  of  our  obliging  correspondent  **  F.K.A.S.,"  but 
1  give  bdow  the  instructioiis  issued  with  Casella*s 
instrument.  "  The  wind^s  velocity  is  measured  by 
two  wheels  working  in  endless  screws.  The 
outer  ogr  port  wheel,  which  revolves  once  for  every 
five  miles^  is  furmshed  with  two  graduated  circles, 
the  interior  circle  beiag  subdivided  to  miles  aud 
lOths  of  miles,  whilst  the  outer  circle  is  divided  into 
101  parts,  each  part  being  equivalent  to  five  miles, 
80  that  it  measures  605  miles  of  wind.  The 
stationary  index  at  the  top  of  dial  marks  on  the 
inner  circle  the  number  of  miles  (under  five)  and 
lOths  that  the  wind  has  traversed,  in  addition  to 
the  miles  shown  by  the  traversing  index  or  hand, 
which  revolves  with  the  dial,  aud  indicates  on  the 
outer  circle  the  transit  of  every  five  miles. 
If  the  hands  are  at  0.  the  next  observation  will 
•how  the  distance  travelled  by  the  wind  during  the 


interval ;  nextfread  the  hands  as  they  are,  by  noting 
down  the  divisions  and  figures  indicated  by  the 
traversing  hand  and  stetionaiY  index  at  the  top. 
Thus,  say  the  former  points  to  between  125  and  130, 
and  the  latter  to  2*6^  making  together  127*6  ;  this 
will  now  be  the  starting  point.  On  next  observa- 
tion the  traversing  hana  will  point  to  say  between 
375  and  380,  and  the  stetionary  index  to  3*6.  These 
two  numbers  added  give  the  reading  378 '6  miles. 
From  this  reading  subtract  the  previous  reading 
127'6,  and  the  difference  2*31  miles  is  the  distance 
traversed  by  the  wind  during  the  interval. 

P.B.Met.Soc.,  &c. 
King's  Heath,  Jan.  23rd. 


HINTS  FOB  EXPEBIKENTALISTS. 

[32030.]— Havino  described  a  process  by  which 
effects  in  colour  can  be  simply  obtainea  from 
ordinaiT  negatives,  I  will  suggest  a  modification 
of  it,  which  might  furnish  an  interesting  experiment 
to  amateurs. 

Prepare  bidiromatised  gelatine  solution,  tinted 
of  vanous  colours,  as  for  the  autotype  process,  but 
thinner.  Coat  a  plate  with  dark- brown  gelatine 
solution,  as  if  coating  with  collodion,  and  dry  it. 
Next  coat  the  same  plate  with  dark  broken-green 
gelatine,  and  then  with  medium  green,  light  green, 
and  light- blue  grey  in  succession,  drying  the  plate 
between  each  application.  Now  expose  very  fully 
beneath  a  negative  showing  sky,  water,  and  foliage 
only.  Transfer  to  fiexible  support  as  usual,  and 
after  devdopment,  fiood  with  transparent  gelatine 
solution,  in  which  chrome  alum  has  oeen  dissolved, 
and  apply  a  waxed  glass- plate.  After  drying, 
strip  off  the  fiexible  support  from  what  is  now  the 
back  of  the  print,  and  finally  transfer  to  white 
paper.  This  would,  I  believe,  give  somewhat 
similar  effects  to  those  which  were  mentioned  in  the 
letter  above  referred  to. 

I  will  now  touch  on  the  first  of  the  methods  I  propose 
for  production  of  prints  in  natural  colours.  Suppose 
that  of  the  image  of  any  object  we  project  two  or 
more  images,  similar  in  all  respects,  upon  the  face  of 
a  sensitive  film ;  or,  in  dealing  with  very  transparent 
sensitive  films,  suppose  that  we  throw  one  such 
image  from  the  front  upon  the  sensitive  surface, 
and  the  other  similar  one  from  the  back — that  is  to 
say,  through  the  glass  support.  Let  these  two 
imsges  (which  for  purposes  of  description  we  may 
call  inferior  images)  dq  exactly  superposed,  and 
provide  that  the  similai^ays  of  light  forming  each 
visible  pencil  in  the  origuial  picture  are  made  first 
to  diverge  in  two  direflctions,  one  from  another,  in 
approximately  equal  proportions,  aud  are  then  pro- 
jected convergentiy  upon  the  said  plane  in  the 
said  sensitive  medium.  Provide  that  every  ray  in 
such  diverted  images  traverse,  whUe  within  this 
system,  an  exactly  equal  path  to  that  of  every  other 
ray  in  the  same  image. 

Now,  by  a  mechanical  adjustment,  or  by  intro- 
ducing measured  thicknesses  of  a  transparent  colour- 
less retarding  medium^  we  might  so  affect  the  path 
of  one  of  these  infenor  images,  as  to  cause  it  to 
interfere  with  the  other,  in  respect  of  the  rays  of 
certain  colours  only.  And  so,  by  gradations,  we 
could  produce  intoHerenoe  and  suppression  of  the 
ultra-violet,  violet,  blue,  green,  yellow,  and  red 
rays,  successivdy,  and  obtain  by  that  means 
photographic  negatives  distinguished  each  by  the 
absence  of  effect  due  to  rays  of  specific  primary 
colour.  Not  to  prolong  this  description,  I  do  not 
consider  the  reinforcement  of  certain  other  colours 
that  would  of  course  take  place  concurrentiy  with 
such  interferences.  It  is  obvious  that  by  the  use  of 
sensitive  compounds  responsive  in  the  highest 
degree  to  the  various  groups  of  colours,  we  could 
then  produce  results  absolute  so  far  as  those  colours 
are  concerned. 

Another  point  is  that,  if  the  ultra-violet  rays 
alone  were  made  to  interfere,  we  might  obtein,  to 
a  great  degree,  with  ordinary  sensitive  salts,  the 
effects  that  are  arrived  at  in  using  orthochromatic 
plates.  It  will  be  noticed  that  the  position  of  the 
various  sensitive  plates  that  would  be  successively 
used  as  above^  need  not  be  more  exactiy  regulated 
than  is  necessary  to  obtain  |^d  focus.  What  would 
have  to  be  perf  ectiy  rigid,  is  the  optical  mechanism 
for  projecting  the  similar  images  as  described.  The 
difficulties  to  be  overcome  appear  to  me  purely 
mechanical.  I  think  that  a  single  image  can  be 
successfully  split  up  and  recomposed  in  the  manner 
required ;  but  supposing  that  cannot  as  yet  be  done 
with  suffident  accuracy,  it  might,  for  some  purposes, 
be  worth  while  to  experiment  with  a  pair  of  very 
small  lenses,  so  dealing  with  two  primary  images  as 
nearly  identical  in  origin  as  might  be.  Of  course 
the  question  involved  can  be  solved  arithmetically 
by  those  who  chose  to  give  them  attention,  aud 
particular  forms  of  apparatus  wUl  occur  to  all  who 
nave  a  slight  knowledge  of  optics.  An  experiment 
with  pinholes  touching  one  another  will  suggest 
itself. 

It  should  be  remembered  that  in  reflection  and 
refraction,  there  is  a  considerable  loss  of  light,  and 
it  will  be  necessary  to  preserve  the  equality  of  our 
inferior  images,  otherwise  the  desired  effect  would 
be  marred.  There  is,  moreover,  another  renson  why 
tiie  paths  traversed  by  all  similar  rays  in  the  inferior 


images  must  be  made  nearly  eqnsL  it  bsbgvil 
known  that  any  considerable  ineqnaiity  in  the  «!• 
of  transmission  of  such  rays  T^oold  "pnetiaiJStfwmi 
that  identity  of  origin  which  is  SMsntiri  b 
interference. 

It  occurs  to  me  as  possible  that  aatiafactoiy  iwlb 
would  not  be  attained  without  using  a  ^^ 
with  horizontal  slit,  which  oonld  be  Muxwih 
in  the  path  of  the  primary  image.  A  m 
in  detaQ  of  i  such  arrangemente  of  glass 
prisms,  lenses,  and  mirrors,  as  appear  to  beaW 
to  these  experiments  would  require  iUinfailiDi 
which  I  should  be  glad  to  Rive  at  a  fntors  Inm. 


THE  SPEECH  OF   LOWER   AHIKALI- 
OONTEAOIIOir  B7  I>A1CP. 

[32031.1—1  THINK  there  are  some  rather  import- 
ant objections  to  Mr.  Kincaid's  plan.  The  nuW 
of  vibrations  in  the  highest  note  perceptible  to  tb 
ear  is  about  48,000  per  second.  Now,  if  ths  foia 
of  the  animal  is  only  one  octave  above  tUi,  fti 
number  of  vibrations  would  be  about  96^HHL 
A^^ain,  as  the  pitdi  of  a  note  increases,  Ihs  a> 

Slitude  of  the  vibrations  of  the  sonnaiBg  U^ 
ecreases ;  therefore  it  is  verr  probable  tut  tti 
record  (if  any)  impressed  on  the  cylinder  iroaUb 
too  delicate  to  produce  any  peroeptible  effect.  H9f> 
ever,  if  Mr.  Kmcaid  merely  wishes  to  P|n>f«  M 
they  possess  a  voice,  that  could  probably  be  ih 
covered  by  the  aid  of  a  sendtive  flame. 

In  reply  to  "  A.  S.  L.»»  (31981,  p.  443),  b 
number  of  impressions  on  the  cylinder  will  btsfri 
to  that  of  the  double  (once  backward  and  forvaA 
vibrations  of  the  diaphragm,  except  in  theeMsdU 
in  a  former  letter,  where  the  recorder,  being  doalii> 
pointed,  twice  the  number  of  impressioos  wm 
made,  and  the  note  produced  vraa  the  octave  of  fli 
original. 

On  reading  letter  31996,  I  repeated  my  mfm- 
ment  with  strings  of  various  sues,  and  oMHri 
predsdy  the  same  result,  the  note  falling  aboil  M 
tone. 

Can  "  Sm.*'  explain  the  phenomenon?  HkM 
like  to  get  to  the  bottom  of  the  matter. 

OaldemoBa 


LOCOMOTIVES  AlTD   I«OOOKOTI¥1 

BUKXINQ. 


[32032.]— Upon    p.    402    your 
"  Nun.  Dor."  asked  several  questions 
locomotive  working.     To    these    I 
(page  423).     In  your   last   issue    "Nun.  Dor.' 
(p.  46<3)  disagrees  with  the  whole  of  my  r^Un.  I 
have  therefore  but  to  adhere  to  the  oometo/md 
my  former  letter,    and  there  is  nothing  wUA  I 
desire  to  add  to  my  previous  complete  statemwiSi 

"  Nun.  Dor.*'  (p.  465)  asks  for  opinions  aponfti 
merits  of  compound  locomotives  with  lour  drivlig 
wheds  and  with  a  single  p|ir  of  driving  whs^ 
Compound  engines  with  a  single  pair  of  shwh 
give  better  results  than  those  with  four  whedi; 
but  no  compound  locomotive  engine  has  yettai 
built  equal  in  effidency  to  non-compound  ensioM' 
say  on  the  Midland,  U-reat  Northern,  Caledocisa 
and  other  lines.  The  ef&dency  which  is  datosl 
for  compound  engines  is  dmpfy  duo  to  theb^ 
steam  pressure  witn  which  thev  work. 

Compound  engines  with  ]  7olb.  or  1801b 
are  always  compared  with  non-compoond 
with  1401b.  The  only  way  to  fairly  test  the 
is  to  have  two  engines  with  dmliar  boxlen,  fin- 
boxes,  and  pressure,  one  **  compound,*'  the  ollsr 
<*  simple."  The  result  would  then  be  in  favoor  of 
the  "simple"  engine. 

**  Nun.  Dor.,^  I  fear,  knows  but  little  about  fhi 
"brick  arch,"  or  the  "deflector,"  or  "bafle- 
plate  "  in  a  locomotive  firebox,  or  lie  wonid  kiwv 
that  air  must  be  admitted  through  the  fire-door  tB 
prevent  smoke.  Some  of  your  readers  may  »- 
member  that  years  ago  the  London  and  N«* 
Western  engines  had  two  square  openings  at  tti 
front  of  the  fire-box  in  order  to  let  in  air  to  eoimai 
the  smoke ;  that  plan  has  now  been  given  np,  as  n 
enlarged  fire-door  supplies  the  air  required. 

"  Nun.  Dor."  says  you  can't  see  the  smoke  vtea 
an  engine  is  running.  Can't  youP  IiOOUBMilio 
inspectors  are  constantly  about  on  the  Ihie  to  Mstf 
drivers  make  a  smoke  near  large  towns,  parkii 
houses,  &c. 

My  stetement  relating  to  fog-signals  is  coosdi 
and  appUes  to  all  lines  in  this  country.  Two  flV' 
signals  nt^ver  mean  all  right  on  any  rauway. 

"  Nun.  Dor."  stetes  there  are  other  points  wbiA 
might  be  "  discussed,"  but  he  does  not  state  t» 
whic^  he  refers.  It  is,  therefore,  imposafals  t» 
reply  thereto.  Olement  R.  Strettoa. 

10,  Saxe  Coburg-street,  Ldcester. 
24th  January. 

THB  VIOLET   FLAKE  FBOK   COXXOV 

SALT. 

[32033.]— The  letter  of  Mr.  A.  Percy  Sirfk 
(•320 lo)  hardly  seems  to  me  to  make  this  mstltf 
cleiirer.  Ho  asks  how  I  know  that  there  it  w 
hydrogen  present  when  coals  cease  to  flame  i  W4i 


3».  1891. Bt^tjiaa  naoHANio  asp  wobu  o?  boibnob  :  yp,  iso. 


it  this  laot  woi  preltr  genei^ly  ''no  An,  or, 
that  most  elementu;  traatiMB  i^Q  chemutry 
.ftl  coke  cQiiaists  jf  tolenlily  puro  curboii, 
DK  only  B  email  qiiautitj  of  aabes.  I  lia^a 
1  worlta  bsforo  mo  as  I  write,  which  atato 

fact,  aad  to  that  eitent  I  put  faith  lu  their 
r.  It  this  teaching  niajbe  relied  upon,  as 
rure  the  aihea  remiun  practically  unchaiigsd 
oot  (iinuah  the  hydroaon  nBodad,  it  Beems  to 
if  your  cotrespoodeot  8  view  ia  correct,  that 
inaation  ol  lit.'l  the  If  ia  dispeaaad  with, 
scarcely  imdoritaDd  what  porticuliir  phiaae 
itter  call  have  augi^ted  to  Ur.  A.  P.  Smith 
as  poBaibly  confouudlng  the  Hame  of  ignited 
1  ttut  produced  by  common  aalt.  Let  me, 
-,  haiteo  to  owure  him  that  I  am  perfectly 

with  the  appearance  of  both  these  flames, 
it  my  remarks  had  sola  rsterence  to  the 
W.  T.  N. 


l.J— Questions  on  analysis  are  frequently 
1  this  paper  by  persona  who  ara  eTidentlj- 
t  ol  the  nrstprindpleB  of  chemistry,  and  it 
)lo  that  they  aufter  disappointfoeul  on  re- 
uo  replies.  Under  the  ciccomstancea  reptlBi 
ess,  just  19  it  would  be  waste  of  lima  to 
problem  in  higher  mathematica  for  one  wbj 
lut  of  algebra.  H'lweier,  let  us  not  entirely 
Theca  ore  certain  tests  which  may  some- 
I  applied  by  the  illil*rate.    AnatjaWooca- 

-  but  it  hits  been  reserved  for  an  Amsriciui 
Tar  that  auch  teats  may  be  applied  to  articles 
He  had  twolve  samples  of  butter  aent  ^<"< 
;yaifl,  ten  of  which  turned  out  pure,  the  re- 
r  being  margarine.  During  the  night, 
ulicB  entirely  di^voured  the  simplea  of  pure 
but  left  the  margarine  untouched.  Struck 
lis  drcuoistsnce,  the  analyst  repeated  the 
lent,  but  limited  the  quantity  ol  butler.  TTie 
ran  the  sama.  Wheu  ninrgariuo  alone  was 
ui  the  mice  partook  of  it  yecy  apariugly. 
lis  fact  it  might  be  possible  to  niaka  a  quan- 

"mouseteal,"  thua  :  Preaent  to  the  mouse 
r  containiug  10  per  cent,  margarine,  aide  by 
h  a  samplu  of  the  anspected  butter,  then  one 
IT  cent.,  and  so  on,  until  the  mouse  prefers 
Lkeol  the  suspected  sample  Urat.  Itade|n^ 
teralioa  will  (hen  be  Bscertnined  to  within 
:ent.,  which  will  be  near  enough  for  practical 
!S.  Then  OS  to  milk.  I  have  known  caU  to 
to  drink  milk  when  lar|^ly  diluted  with 

A  point  may  be  found  where  the  animal  is 
to  detoct  its  preaenoe.  It  would  be  oeoea- 
employ  a  cat  that  had  arrived  at  the  age  ol 
>n.  I  am  afraid  a  kitten  would  be  too 
and  therefors  uureUable.  Neii  as  to 
It  is  impoaaibte  to  make  a  good  Waloh 
unless  the  cbeesa  be  rich  in  fat.  a  poor  cheese 
t  spread  ovei**the  toast,  but  the  caaeiae 
1  somewhat  the  oonditiou  of  hard  boiled 
>f  egg.  I  fanc^  that  a  wide  difference  in 
or  will  be  eihiliited  between  genuine  and 

u  drink  a  glass  of  bad  whiskey  oTemtgbt, 
certain  to  have  a  dry  throat  in  tha  morn- 
Hiut  need  to  analyse  the  whiskey  for  fusel 
aye  seen  it  stated  that  anta  refuse  aacchariue, 
I  regale  themaslTes  on  sugar.  Here  ia  a 
1  menus  for  the  eiamination  of  oynips.  I 
it  multiply  iustancea,  but  it  ia  apparent  that 
ample  opening  for  original  inTSstigation  bj 
not  necessariiy  posaeasiag  ectentillc  know- 


TAPER    CHTJOKS. 
o.] — In  letter  33001,  eiperienee  of  usen 
>c£ets  is  asked.     I  use  them  conatantly 
and  American  marhinea.     I  find  no  need  of 
I  if  the  taper-hole  ia  well  made— the  ahank 
md  is  properly  driven  in,  all  tkan,     A  aet- 
»pt  on  a  parallel  shank,  I  couaider  a  piece 

neitcan  and  in  Engliah  machines  a  s 
Byond  taper  of  shank,  aleo  a  bolt  going 
L  the  length  of  spindle  and  into,  or  an  to,  the 
are  aometlmes  uaed.  I  use,  iu  a  oonSned 
I,  where  driving  is  not  poeaibia,  a  piece  ol 
r  ahaped,  screwed  ou  tiuig,  and  fitting  a 
hols  m  chuck.  I  put  thia  " 
ive  cutter  into  chuck,  and 
loma.  This  answers  well  if  tha  hole  and 
je  true.  TWa  device  does  not  intatf  are  with 
cleaning  out  the  "sacred  orifice''  as  does 
iw  bejond  taper  and  would  the  eet-pin.  I 
he  driven  taper,  because  your  screw  devices 
Id  your  dindc  or  tool,  dirt  and  all,  whereas, 
i_- —  -_..  ^  jirty  hole,  spoiled  work  wiQ  Htly 


Inva  mto  a  dirty  hole,  spoilod  work  wiQ  Htlv 
your  careloBSutsa.  In  judging  ol  holding 
much  depends  i>u  the  work.  AMorsetaper- 
'„in.  at  mouth  by  IJin.  long,  has  held  a 
cutter,  projecting  IJin.,  of  £iu.  diam.  at 
a  which  were  ten  daeply-cut  teeth.  These 
inedofi,  no  centre  being  used.  These  taper 
will  C>ri7  cutters,  large  and  small,  domg 


ill  work  on  steel  and  iron,  and  if  one  of  the  screw- 
_jg  chuoka  ia  driven  iuta  a  socket  Jin.  at  mouth,  an 
3io.  wrench  will  not  move  it.  High-speed  fly 
cutting  on  hard  brass  can  also  be  safely  done.  TooU 
would  require  less  driving  if  made,  say,  'i"  taper  iu 
shank.  Small  tools  do  not  need  fiat  tang,  but  the 
iae  aa  for  a  flat  tang.  Tbe  taper,  being  reamed 
to  bottom  of  it|  will  give  a  little  latitoda  in  size 
'  shanks,  and  render  fitting  easier.  I  prefer  the 
orse  taper  to  a  slower  one  for  ease  of  fitting  the 
tters.  Brltlab  Balldas- 


LATHS  KATTBBS. 

[8'203t>.]—A)IONa;ro°r  numerous  readers  I  exmot 
there  will  be  many  iika  myself,  "  unatenra dabbling 
in  lathe  matters,''  as  well  as  others,  who  would  be 
very  glad  to  see  the  letter  31377,  by  "Phederick," 
acted  on,  and  "  someone  Rive  a  list  ol  neat  and 
useful  nick-nacks  to  make. 

Although  I  do  not  possess  any  ornamental  chucks 
to  my  lathe,  nor  anything  more  than  a  drilling- 
inindle,  diQls,  slide-rest,  back-gear,  and  rough  sort 
of  overhead,  which  1  made  myaeU,  I  still  read  with 
very  great  intereot  all  that  appears  in  your  valuable 
journal  on  lathe  matters,  and  other  articles  on  tools 
generally. 

Like  "Rushlight,"  I  have  had  my  latbe  for 
some  months,  and  want  something  to  turn  that  will 
gira  me  exercise  as  well  as  interest.  Both  letters 
from  "Phederick"  and  "  Rushlight "  are  iutereat- 
ins  to  all  beginning  anuleurs. 

Hvhat  is  the  oval  chuck  Uke  of  which  "Bush- 
light  "  speaks— I  would  likD  to  try  and  moke  one  ? 

Grays,  Jan.  23.  B.  N. 

SLADE'S    TTNITSR9AI.    UICBO&IBTBB. 

[3-2037.]— Is  reply  to  Mr.  Slade.  my  telescope  is 
mounted  ou  an  altazimQth  tripod  stand,  with 
steadying -rod,  having  slow  motion  in  altitude. 


BOOKBIKDINa. 

rS203S.]— I  SAVH  rend  with  great  interest 
"Prootioal  Bookbinder's"  papers  on  the  above 
subject,  and  have  bound  ten  books  accordingto  his 
inatructjonsj  which  my  friends  say  are  very 
creditable  mdeed,  and  thus  teaUfy  to  the  value  of 
hii  artjoles. 

Soma  reader  of  your  vnloabla  paper,  like  myself, 
may  have  tried  cutting  the  edges  of  his  books  with 
a  knife  instead  of  a  plough,  and  have  found  it  a 
"  long  job,"  very  monotouona,  ood  not  altogether 
satisfactory.  To  avoid  this  I  made  a  plough,  and 
should  like — with  tha  Editor's  permission— to  gir- 
my  brother- readers  a  descriptioD  of  the  macbici 
which  is  simply  mode  and  works  splendidly,  ar 


t  IS  made  of  hard  wood — t>eech  or  mohogany- 
3  thickness,  and  tin. by  lOin.  inheight  and  length.  In 
I  middle  of  each  nde  board  a  Jin.  hole  is  Ixired, 


shoulder,  and  a  screw  cut  for  lOin.,  from  a 
It  also  has  two  guida-pius  ol  Jin.  round  wood  to 
keep  it  steady  and  the  sides  parallel.  The  kmla  is 
an  old-fashioned  ra/or  blade  with  Bat  sides  [hoUow 


s  OB  well  to  have  a  goide  on  the  1< 

the  cutting  press  to  koap  the  piough  al! 

pieces  of  wood  the  length  of  the  prea 

.  ;in.,  nailed  to  the  press  lin.  apart,  it 

left  side  (non-catting)  ol  the  plooi^  to  n 

The   aketch  (Fie-  C)    shows  the  nnd 


the  plough  by  maans  of  a  brass  bar,  loUid,  and  kept 
in  pi>iition  by  two  sorewa  (Fig.  B). 

'The  razor  blade  can  be  put  either  with  a  short 
length  out  of  a  long  one,  for  a  book  with  few  page" 
or  many,  and  thus  insure  perfect  level  cutting  i 
hooka  of  varying  thiokuesa.  Ol  course  no  part  of 
the  brass  plate  or  acraw-head  most  project  and 
scrape  the  cutting  press,  hut  must  all  ba  counter- 
sunk and  qoita  level  with  the  prea,  or  it  won't  work 
properly. 


plough  reversed,  with  razor  blade  in  position  tc» 
catting  a  moderately  thick  book,  such  as  the  half- 
yearly  volume  ol  the  ENausH  Me^^inic.  Fig.  B 
f'ves  the  detail  of  blade  and  parts.  With  tha 
ditor'a  permission  I  should  like  "  Practical  Book- 
binder" to  give  our  amateur  bookbinders  the 
addresses  of  some  firms  where  metal  lett  era  ba 
lettering  the  backs  of  books  can  be  ptocur  ed ,  also 
where  to  procure  "  calf,"  "morocco,"  and  audi 
like,  as  I  lor  one  have  to  be  coutent  with  binding 
my  books  in  dark  green  window  hoUand,  a  nd  goU 
and  huff  hoUand  (a  charming  back),  and  having 
printed  labels  siurounded    with    a    red-in  k    lin*. 


iteadof  lettering  in  gold  or  black.    In  a 


^trr 


:>  where  to  prooure  them  wonld  he  highly  es  teemed 


AUXILIAB7  FOWBB  FOB  TBICITOLBS. 


J;32039.]-Ij,   s 
,11.  No.    1348, 


letter  (32000)  in  Vol. 
.  ,  .  .,  'F.C.S.,"  wbati  havo 
done  in  this  way  is  only  t^ing  that  which  has  been 
proposed  for  the  job,  ways  and  means,  weight,  fie, 
putting  my  wits  to  work  as  to  ways  and  their  re- 
sults and  requirements,  showing  what  ia  abaolately 
necessary  to  set  others  thinking- in  cue  ssmsa, 
thrashing  the  thing  out.  I  was  not  aware  that  voo 
could  get  CO,  so  reasonable  in  liquid;  if  so,  Itlft 
absolutely  neceasary  that  you  should  have  a  re- 
ducing  valve  and  feed  as  well  aa  a  strong 
reservoir,  i.e.,  the  same  as  I  have  ahown.  Only 
dispensing  with  the  indiorubbei  add  coataineT,  yon 

c;rUnders  by  percussiveforce— they  ore  not  guns  or 
pile  drivers.  And,  again,  if  it  am  ba  got  so  cheap, 
i^y,  in  Loudon  or  Dublin,  they  will  not  keep  itta 
stock  at  oil-shops,  chemists,  or  bicycle  stores.  If  it 
should  come  to  pass  that  there  should  be  a  great 
demand  for  it,  there  are  places  near  home  that  yoa 
wonld  Sod  as  great  a  difficulty  in  getting  it  M 
you  would  if  you  were  out  in  the  desms  of  Arabik 
or  at  the  North  Pole.  If  it  can  be  got  as  you  ttj. 
some  other  arrangement  will  have  to  be  worked  out 
for  tha  applioatiou  of  it  to  the  purpose  aforesB" 
irhich  I  will  lake  op  aa  soon  as  I  am  settled,  t 
have  been  forced  to  a  sudden  removal. 

Jack  of  AU  1 


aforesaid. 
ittled,  as  I 


USEFUL    ASS    BCIENTIFIC    HOTES. 


tha  United 

._   _.  26,826,968. 

ot  beer  in  the  States  u  on  th* 
...    ,.     ,      I  barrels  more  having  been  niatl 
laat  year  than  the  year  before. 

Thb  first  vessel  specially  bnitt  (or  the  Manchestar 
ShipCanaltrado  was  launched  at  Belfast  by  UcMit. 
U'llwaine  and  M'Coll.  The  new  vessel,  which  hat 
been  named  the  Hunthaitt,  is  the  pioneer  steamer 
ol  a  direct  service  which  is  about  to  be  eatablirhed 
between  Ballast  aud  Hanchester,  with  Liverpool  aa 
a  port  of  call.  .She  Is  boitt  ot  steel,  and  h  180ft, 
long,  but  only  Htt.  deep.  Another  vessel  lor  tha 
some  company,  ol  which  Messrs.  Lowlhsr  and  Co., 
Bellnst,  are  the  managing  directors,  will  be  ready 
in  a  few  months. 

Srtll  Olamp.— To  malce  a  drill  clamp,  take  2ft. 

of  bar  iron.  l^in.  by  ^ia.  or  Ian,  bend  it  at  tha  centra 

hole*  l)io.  from  each  end  for  bolta, 

around  the  upright  rod  ol  the  drilL 

__    .  ..  ,.       od,  I4in.  long,  make  Hin.  bend  in  tha 

middle,  and  turn  up  hooks  at  the  ends.     Over  these 

Eut  the  ends  of  a  trace  chain,  take  a  bit  ol  alat  21tt. 
)ng,  put  this  through  the  chain  at  the  Boor.  Put 
the  end  under  a  cleat  nailed  to  thewall,  put  one  foot 
on  the  other  end,  and  bear  down  aa  you  torn  tha 
drill. 


tollin.,dri 
and  pass  ii 
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BEPLIES  TO   QUERIES. 

•,•  In  ihiir  OHKBeri,  Ctmipimitnh  art  rapui- 
fiOly  nquaUd  to  xuntum,  in  xuA  wutiMM,  {A*  tillf 
SM  mMU*r  a/  tit  gvety  lukti. 

[72951.]— Pidgeon  BnBliBh.  — The  following 
©itract  froia  "  Everybodj's  Scrap-ljook  of  Curioua 
Pact6,"  mav  iaterut  Uie  queriat: — The  word 
pid^m  or  piageon,  lu  ouneated  with  Engliati,  ia  n 
ChiDoniBn  s  poor  attempt  to  pronounDS  the  word 
bunneu.  Dr.  Brewer  gives  it^busiaeu,  bidgioiss, 
WdgiB,  pidgin,  ^gion.  Pigion  English,  therofoi 
meanB  boainesa  English.  It  is  a  atri  — 
of  English,  Cbineee,  luid  Fortugueie, 
«U_paita  o(  the  far  East  sa  n,  means  oi  oommuni- 
catioD  between  the  natiTea  and  (ha  toreignera. 
During  nearly  bait  a  centary,  oud  aspedolly  eiuce 
the  opening  of  many  of  the  Chinese  porta  to  Euro- 
|>eaDS,  buaineaa  relationa  have  daveloped  to  auch 
vest  proportiouB  that  aome  iiniTerHoIlj  understood 
meooa  of  coiomuDicatiou  became  absolutely  neces- 
sary, and  Pidj(in  or  Pigeon  Eugliah  ■ "■" 

Ita  acquirement  in  the  coast-ports 
iroportAUce,  both  with  traders  and  nauvoa.  on 

Experts  iu  tho  East  havu  amused  themaeh  ea 

their  frieuda  with  trasslations  of  BQilish  po 

into  Pigeon  English.      Two  versea  of  LongfeUi 

"EiCBbior"  have  been  rendared as  foUawi : — 

"  Tno  muchee  darkee  coma  chap  chop, 

One  young  man  waUee,  do  can  stop. 

2Iarke«  suow  I  morkee  ice  I 

Bb  eally  fls^  with  chop  so  niea. 

Topatds-Qalah. 


Lookee  sharp,  sc 

He  tolkee  large   "- 

Too  muchee  c 


lemy, 


ifl  tatkee  atroni 
Topside  -Gala 
As   tkiere   is  u 
Pigeon  English, 
Mmewhat  similar  character,  called  Baboo  English, 
K  mixture  of  Euglish  oud  Hiudostaui  words. 

C.  E.  B.  K. 

[73118,]— Blaokenlny  Zinn  Snrfaoo.— 1  thiuk 
"  C.  L."  will  find  a  aolution  sold  by  chomista  under 
the  namo  of  "  Ink  for  Ziuo  Tolliea  "  suit  hia  purpoae. 
Oardeoers  use  it  for  writing  the  names  at  flow«rs, 
&0.,  on  zinc  labels,  and  it  doca  not  wash  oH  with  ail 
months  exposure  to  weather.  If  he  can't  get  it  to 
buy  I  will  hunt  up  the  recipe  and  send  it. 

■      J.  A.  C. 

[73122.] ~ Oompoalt Ion  of  Oaa.— I  did  not 
tapisin  mTselt  properly  in  my  query.  I  meant 
without  takiDg  any  notice  of  the  impurities  in  gas, 
but  snppamng  the  ditferent  goaes  were  oomposed 
entirely  of  carbon  aod  hydrogen.  If  this  query  ia 
not  easy  lo  anawer,  could  anyone  t«U  me  what 
quality  ot  ooai-gas  ia  the  gis  of  paraflin  equal  to— 
ajo.,  30o.,  or  whaSF  H.  Bowdleb. 

EllH]  —  Strength  ot  Cylinder.  —  Tour 
der  should  be  mule  out  of  Xo.  8  B.W.U. 
copper,  using  )*„  rireta  to  rivet  it  together.  The 
ends  should  be  hemispherical .  or,  if  you  cauuot 
liollow  them  this  much,  block  them  down  as  much 
aa  posable,  makiug  tbemout  of  a  little  thicker  plate. 
Tbooreticnlly  (if  there  were  no  joints),  this  abould 
borat  at  l,Oi)l)ib.  per  aquaro  inch;  the  joints  will 
reduce  it  down  to  abont  tiO  per  cent,  of  thia,  ao  that 
y  '  ,  .  ,;  t  should  buret  at 
b.  per  aiiuaie  inch  pressure.  I  have  only 
run  uuB  out  roughly  :  if  you  want  anything  more, 
adTBrtise  your  oadrosa,  and  I  will  help  you  further 
ifpOMible.  E.  A.  A. 

[73202.]— Occult  ForoBB,  etc.- Tho  following 
may  interest  ttwae  who  are  puzr.ted  over  the  ao- 
colled  feats  of  Indian  jugglera  :— The  writer  waa 
ontertajned  recently  by  a  wonderful  man,  a  reaident 
of  Lewiatou,  Maine,  17. S.A.  The  gentleman  is  a 
well-kuowu  citizen  of  most  trustworthy  character. 
After  BDeroning'eperformanca  he  faela  exhausted 
In  the  moroiiig.  lie  cud  do  nothing  with  the  palma 
of  his  hands  on  the  object,  but  must  use  tho  tips 
of  hia  fiugera  only.  He  first  began  with  a  common 
table  with  swinging  aidea.  Placing  hia  Qngera 
nearly  in  tho  centre,  ha  eonld  cause  either  end  to 
jiae  and  retnaiu  suspended.  It  would  roak,  beat 
time  to  music,  or  turn  a  complete  aomarsautt.  So 
part  ot  hia  person  touchae  theubject  but  his  fluget- 
tipa  ;  and  there  are  no  secret  wires,  for  wa  exommed 
(he  table  carefully.  Next  he  let  down  the  awingiug 
aidea,  which  are  on  hingea,  and,  by  placing  his 
Anger-tipa,  could  raise  the  leaf,  and  hold  it  in  that 
positian  several  minutes  while  we  tried  to  pull  it 
away  from  bis  fiugera.  Then  we  took  n  heavy 
braided  rug,  and  folded  it  in  four  thickneaaes,  and 
placed  it  on  the  table.  With  this  obstruction  he 
eatily  lifted  the  table,  and  turned  it  completely 
OTer.  A  plate  was  put  npon  the  table,  and  Una 
proved  DO  hindrance.  Then  a  tin  dish,  inverted, 
"     "     ■"    "   ■    ' '-    --' --JI  the  table  not  only 


about 


the  table  waa  iuTerted ;  and,  plaoiiw  hia  fluger- 
tipa  upon  the  table -lags,  the  heavy  table 
came  up,  and  remained  clearly  suspended  from 
the  fioor,  with  one  foot  of  dear  apace  beneath. 
The  vrriter  then  sat  upon  the  end  of  the  table, 
which  came  up  ao  suddenly  aa  tothrowbim  off  upon 
the  floor.  At  lost  came  a  strong  tert.  We  seated 
ourselves  in  chairs  at  opposite  sides  of  the  table, 
gripped    the    table-legs    with    all   hia 


face,  drew  the  table  so  violently  aa  to  bring 
down  upon  the  floor  in  confusion.  Finally,  ■ 
graBj>ed  bonds  and  tested  our  natural  strength 


pulling,  and  the  writer  was  the  stronger  man  ;  but. 

the  handles  of  a  buttery.  Then  the  strength  of  the 
RantlemoD  was  wonderful,  throwing  us  round  the 
room  as  me  would  handle  a  toy.  The  whole 
eveniug  was  filled  with  these  performances.  There 
is  no  poasiblo  chance  tor  deception,  and  those  who 
,. ,L. ,.._,   ...g  only  J--. ^ 


which  may  be  placed  in  any  position.- E.  W.  Hi.u,, 
in  ficmice.  IIow  would  youx  readers  account  for 
such  performances — ouite  as  wonderful  as  any- 
thing said  to  be  done  by  Indian  jugglers  P 

T.  P. 
[73238.]- Vaporlfer.— The  best  thing  anyone 
who  gives  such  a  heading  ae  thia  to  a  query  about 
hot-water  can  do,  is  to  call  in  a  competent  en- 
gineer, who  will  be  able  to  see  what  be  really  don 
mean.  The  question  ia,  "In  which  should  the 
water  boil  first,  the  boiler  or  the  tank  ?  "  Well,  it 
should  not  "boil''  at  all:  but  if  it  does  or  must 
will  hai 

safl 

1  bock  numbers,  or  consult  a  com- 

Gtanc  man,  tor  "  high -pressure"  boilers  are  not  to 
played  with,  even  "  in  the  kitchen." 

NuK.  Doa. 

[73242,]  —  Orainfng.— Premising  that  it  is 
cheaper  to  buy  what  is  wanted  thau  to  mix.  unless 
large  quantities  are  required,  the  ground  for  wains- 
oot  oa^  (imitation,  of  course)  is  made  up  of  the 
UBuol  white-lead  paint  coloured  with  yellow  ochre 
(for  light)  or  with  Venetian  red  and  yellow  ochre 
(for  dork),  and  the  grainer'a  art  cornea  in  there  in 
mixing,  for  he  can  uae  umber,  sienna,  &c.  The 
graining  colour  is  made  aimilarlj^,  using  darker 
pigments  than  for  the  ground,  mixing  wj&  linseed 
oil,  tnrpe,  and  a  large  anount  of  driers,  so  that  the 
coyenug  coat  will  stand  the  comb.  It  ia  really  a 
matter  for  experiment,  and  would  occupy  too  much 
space  V3  explain  in  detail.  Put  a  definite  question 
next  time.  Nmr.  Doa. 

[73251.]- DiameleM  of  Oyllndera.— Ia  this 
query  a  joke?  The  diamoCers  of  cylinders  can  be 
measured  by  means  of  calipers,  or  a  foot  rule,  using 
a  lath  when  they  begin  to  be  very  large.  There  are, 
I  believe,  some  apecisl  internal  gauges,  which  ore 
mode  so  that  the  two  ends  screw  out,  and  a  scale  on 
tho  body  shows  the  diameter,  A  table  for  con- 
"irtiug  fractions  into  decimals  does  the  rest  whan 

e  foot  rule  is   used.       Tho   "  clearance"    in    a 

lindor  is  just  the  space  between  the  piston  at  end 
o)  stroke  and  cylinder  head.  Nim.  Doa. 

[T32o7-]— Oaa  at  Staam-Bngine.— Whether  a 
gas  or  Btoam-engine  is  cheaper  depends,  to  some 
-'-■  --  the  price  of  gas;  butBl3a.  per  l,000c.ft.  a 
gas-engine  is  necasaonly  more  economical  than  a 
steam-engine.  Running  cost  a  penny  an  hour  tor 
a  two-moQ  engine,  and  that  ia  outside  allowance. 
About  one  to  nine  ore  the  average  parts  of  gas  and 
~,t  depends  on  what  the  Bogiae  is  constructed 


itake. 


["3258.]~Fertlli>fttion  of  Seeda.- 1  do  [not 
think  there  are  any  methods  of  aacertaiiiiog  whether 
seeds  are  fertilised  or  not,  except  by  the  actual 
tost.  Old  seeds  would  likely  show  a  withered 
germ  ;  but  so  long  aa  the  seed  is  fresh  I  do  not 
think  it  poasible  by  any  ocular  examination  to  say 
whether  or  not  it  will  germinate.  Seedsmen  with  a 
reputation  always  tsat  samplea  taken  at  random 
from  bulk  by  sowing  in  pots  placed  in  a  mnderats 
temperature.  S.  B. 

I73'2fil.]  —  Problem.  —  I    am   sorry   I   read 

correct,  and  he  appears  not  to  have  underatated  the 
□umbar  of  answers  as  I  thought  he  hod.  But  what 
u  problem!  Twenty-five  answers!  I  think  my 
plan  of  filing  the  price  paid  by  each,  and  only 
allowing  whole  numboia  to  be  osed.  maksa  a  neater 
problem,  and  gives  a  better  idea  of  indeterminate 
equationa.  I  wonder  who  concocted  thia  wonderful 
problem. 

Bath.  M.I.C.E. 

[73283.1— Blectrtoal.— Perhaps  thia  querist  will 
refer  to  his  book  numbers  for  hints  on  the  manage- 
ment of  batteries :  but  be  must  acnd  to  on  analyst 
aoma  of  those  crystals  ha  found  on  the  porous  pott 
of  the  Bunaena  before  he  can  expect  to  have  aL 
answer.      The  phrase,    "  bichtumate    cells  and 


Bunaen  batteries,"  aeeras  to  indicite  a  tathn  ii- 
daSnite  acquaintance  with  the  a!ero!oU  of  tb 
auhjact.  Sn.7=- 

t73270.]  — Wheel -Gutting.  — The  mlsi  a* 
acrew-cutting  have  been  giyen  miny  times,  tui  iit 
to  be  found  by  consulting  the  very  tiok  ■■  it."  un 
ha  has.  Let  him  try  another— Ftice's  'TnnMr^ 
Handbook,"  published  by  Spon,  if  he  cannot  rcM 
to  hia  back  volumes.  I  don't  eoe  why  Uutia'i 
Tables  should  be  accused  of  beinf;  "  naoleH  '  jo* 
because  "  M.'a  "  lathe  hoa  »  loading- saew  IB 
threads  to  tha  inch.  S.  a 

[73273.1— Oaa-BaUoon.— The  liftiitg  pow«  d 
balloons  la  explained  in  the  osna]  teitbooki:  W 
something  depends  on  the  quality  of  the  gu.  ai 
whether  it  is  dry;  also  on  Uio  material  of  which  l» 
balloon  is  constructed.  Itiugbly,  a  balloon  of  sist 
paper  or  rubber  3tt.  in  diameter  vfould  lilt  fna 
one  to  two  pounds,  according  to  whether  ooal-pB 
or  pure  hydrogen  is  used.  G-  P. 

f73i7B.l— Oa»-0»en.— I  do  not  aeehowsaraa 


.ntetltl 


"  whatever  thai  m 


toS  that  the  "oven  is  ut  mZ 

acting,"  and,  apeaking  tat  myaelt,  I  doabt  if  tbM 
ia  a  eelf- acting  oven  known  to  any  ivailar;  iMtl 
think  "Apollo'B"  wisest  oonne  woaU  bs  ll 
andsavonc  to  see  some  of  the  oven*  speeiallT  hidIM 
be  worked  by  gas.  To*. 

[73277.]— X..  and  N.W.B.  Compomn^ 
Thia  question  about  the  ayeraee  Coal  iiiiiniiiii^ii 
of  the  compounds  on  the  "S.W.  line  can  be  alM 
only  by  anexaminationof  the  acoonota,  aad  tkH 
are  not  available  to  everybody;  but  there  iinoteU 
that  the  compounds  ore  doing  good  work  aottt  ait 
small  consumption  of  eoal  is  oonoemed- 

R.  W.  J. 

[73280.]  —  Camera  Obaanra. — The  man 
obscura  is  described  in  the  textbooks,  and  thare  ■  i 
useful  letter  in  No.  I'MO,  May  17,  1839,  with  ib- 
trations  which  may  help  the  querist.  A  piaoari 
umple  looking-glass  Sxed  at  an  angle  of  lidif 
will  do,  and  the  table,  or  screen,  need  not  besa- 


[73282.]— SenflitometBT.— I  auppoae  a  W«- 
nerke'a  aenailometer  con  be  procured  "na^ 
made"  from  any  of  the  dealen.  It  ia  nsaal^S 
plate  covered  with  luminoni  p^nt,  wbiiA  it  euM 
by  meana  ot  a  mognesum  light  jiut  bafute  tks 
platea  are  to  be  examined  tbroOKb  the  acnai. 

T.L. 
[732g7,]—BoUer.— Abont  31t.     high.  aSn.  dia- 
meter, with,  say,  lOin.  tubes,  would  do ;  bnl  pM 
do  not  Bay  what  pressure  it  is  rsquired  to  werk  ^ 
-       how  much  steam  it  will  have  to  supply.    Th«M 
neceasary  factors  in  making  a  calculation :  M 
re  are    plenty    of    suggested    denigna    in  bidi 
umea.  Vno. 

7:<38S.]— BoBBez  Koada.— Thia  queaititniisM 

wered  by  another.    Are   there   more  mads  is 

Sussex  below  the  level  ot  the  field*  tlwn  in  tdjio- 
ing  counties  '<  BebFIA 

[73290.]— Tennla  Balla.— The  tennis  baUciE 
keep  soft  if  placed  in  a  rather  damp  poailion,  eqi*a- 
ally  if  when  soft  they  are  dressed  with  0BBtar4 
provided  they  ace  not  rubber  balls.  T.  L.  P. 

[73291.1— Magic-Lantam  SUdaa.-'ne  r»- 
queat  of  >'  Magico  "  is  a  rather  "  large  ordv."  U 
he  c^mot  refer  to  the  original  artialee  by  "Sabts," 
in  Vols,  XII.  and  XIII.,  he  eboold  procure  the  »■ 
productjon,  which  I  think  ia  pubUAed  by  lb 
Hughes,  of  Mortimer-road,  Eingiland,  or  rateta 
other  back  vols.,  foe  there  ore  man;  aitides  in  halfe 

[73342.]— Saoobarimetrr-- 1  am  obligtd  to 
"  J.  B.  E."  lor  inatructiug  me  how  to  convert  laaa 
into  grape.  Will  he  be  good  enough  to  give  tta 
chemical  formula  tor  grape,  milk,  and  mnsM 
sugars,  and  inform  me  whether  grape  and  tral 
sugars  are  identical  in  their  compoaLtion  ? 

[73353.]— Bxpanalon  of  Sariaa— OoiMoUoa. 
— In  the  lost  term  of  the  expression  given,  p.  t^ 
the  figure  1  has  been  omitted,  tbe  quantity  betma 
brackets  of  that  term  should  be  1  -t  IS  cos.  4  I. 

Bath.  M.I.C.E. 

[733il3.]— EUipae. — In  my  answer  ot  last  wstk, 
tor  "making  B  D  a  O  N,"  read  "makiB| 
ND  =  ON." 

Charing.  J-  B-  C. 

[73410,] — Bunnlne  BeBlatanoe  of  Armatoi*. 
— This  point  is  not  generally  known.  It  is,  of 
course,  admitted  by  all  those  who,  like  youiasU  sod 
mo,  have  actually  tried  it  and  tested  it ;  but  it  i) 
generally  denied  by  those  who  have  not- 

S-  Bomw*. 

[73128.]  —  Ooll  Boiler.  —  Jodging  from  111* 
way  in  which  "Solent"  finds  fault  with  mf 
answer  to  "H.  B.  8.,"  he  baa  new  beard  A 
the  Hemahoff  boiler.    Now,  I  metcly  answofd 


B<^^ 
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aeatioiia,   aad    I   think   that  "Solent" 

huit;  in  att&cktng  my  repl;  withoat 
to  what  it  Titan.  Hbd  he  tnmad  up 
'■  letton,  mantioQBd  by  me,  hs  woold 
ffrittan  aa  ha  ha|  done,  HowsTer,  I  trill 
I  objectiani  in  oraar  :  (!)  Ths  drcuIattoQ 

the  watoc  being  fed  in  at  the  top.uidaDT 
uat  be  conTerM  into  (teun  bythe  timait 
)  bottom  ii  carried  over  into  the  eepantor. 
i  mftde  one,  and  obtained  pten^  of  Itaam 
am  end  of  ooU.  (3)  "  Solent  ■■  will  lee 
it  there  ie  no  occaiioii  for  ■  iTater-gaoge. 
,  ona  would  be  handy  on  the  aepBTator ; 
on  veiy  well  without.  I  will  piemitly 
ing  a  short  accountot  nuDe  (wbioh  I  ehaU 

to  show  "H.  B.  S."  and  "Solent"  by 
mt),  if  they-  will  advertiM  their  addream 
I  in  the  "  Addieai"  eolomn,  and  shall  be 

to  see  description  of  "Solant'i"  ooil, 
uatiifaf toty.  LoNDOn  Bttes, 

I— BolderluK  Tin  Tabea.— Thisis  eaeQy 
1  in  the  foUowing  manner,  the  only  things 
leing  a  common  blowpipe  (ooet,  say,  Bdl), 
it  blowpipe- solder,  obtainable  at  moet 
en,  Ice,  some  powdered  rosin,  and  a  torch 
aliow-dipped  rushes  about  aa  thick  as  a 
rbe  pieces  of  pips  to  be  joined  must  be 
the  bottom  piece  cupped,  and  the  top 
1  the  usual  manner,  so  as  to  form  a  little 
r  the  melted  solder.    Soiape  the  mrboa* 

^ress  well  together;  sprinue    


[73442.]— m»etrlMl.— [I)  The  "time constant" 
{TIC.}  of  a  talacraph  line  is  the  time  that  •  eorrait 
take*  to  attain  lb  maziMDm  ttreogth  in  oreroominK 
ttesaU-indnoMon  and radstaneaaf  the  wire  throngE 
^ioh  it  Is  bananitted.  II  I  -  the  cnn«nt  doelo 
seU-indootloii.  and  B  —  the  reiittanoe  of  tiie  line, 
UUD  T.O.  - 1.  In  the  CM*  of  ilta  win  whose 
T.C.  waa  -6,  it  win  be  olear  that  it  wIU  take  the 
oorrent  Brs-tantha  or  half  a  seoond  before  it  has 
attained  its  m»T<iinn»  strength,  owing  to  the  canae* 
deecribed  above.  (2)  Nerer  beard  of  a  "  choking  " 
ooil.  (3J  I  nn  a  diagiam  of  a  anivenal  battely 
■fatam,  in  which  jou  can  join  np  anjnumb^of 
cueuita,  and  gire  two  circuits  joined  ap  as  par 

Newcoitle-on-Tyne.  PsBor  Bxtd. 


while  all  the  npper  belli  aboTe  the  pndi  b 


.  ..st  the  tube  j  uat  over  the  joint,  and 
jlowpipe-Same  against  it.    Than  before 
ly  "  knile  "  you  will  see  the  solder  Qi 
y  round  the  joint,  making  it  the  -*—""■ 


against  tta 


Iti 
>f  solder 


(  nng  re 


will  thus  hare  one  hand  tree.  ... 
ig-poiot  ot  the  solder  and  tube  are  very 
■a  must  be  taken  'not  to  melt  the  tube, 
is  Dsually  called  "  compo,"  not  tin. 

F.  SBABCn. 

gh-street,  Putney,  S.W. 
]  —  Botanical     Qoery  —  Important 
-"  Fermentation"  ^oold read " fecunda- 
Singeua"  should  read  "Smyrna." 

EOB. 
]— Oresk  Aooenta.— Accenta  are  of  no 
3Ter  except  for  certain  purposes — of  the 
>t  Greek  poetry.  This  is  my  answer, 
dare  say  an  OiCord  professor  ot  Oreek 
ily  with  several  abstruBs  and  ponderous 
mea  on  the  subject.  As  to  the  pronuncia- 
_.  , ^^^  Greek  ought   to  be  pro- 


gh  he  has  not  mastered  the  nioeties  of  the 
lent.  Ch.  BoBixaoK,  B.A. 

thby,  Cumberland. 

t-Flald-Kanet  Winding:  of  Oy- 
be  reply  ot  Mr.  Bottone,  p.  468,  to  this 
so  remarkable  that  in  the  interest  of 
I  should  like  to  make  a  few  rpmarks 
Prof.  Silvanus  Tbompsou's  rule  will  not 
I  any  dynamo.  If  you  wish  to  use  it,  you 
d  the  dynamo  to  the  rule,  and  not  apply 
o  the  dynamo.  In  all  com  pound- wound 
with  the  shunt  on  the  terminals  of  the 
aU  the  current  generated  in  the  armature 
lee  go  through  the  series  winding,  and  if 
noisreally  compounded  the  current  in  the 
at  oantinnally  varriug.  Take  a  dynamo 
led  to  lOa  volts  with  a  shunt  of  4U  ohma 
.  and  if  Mr,  Bottone  can  demonstrate 
is  ever  anything  else  tban  2'5  I  shall 


»  dyuan 


8,000 


luire  S,000  in  the  shunt  and  8,000  m  the 
J,  W.  W.  B. 


can  be  rang  withoot  ringing  the  lower  ones.  A  is 
a  single- way  push  or  switch,  B  B  B  B  B  are  two- 
way  switches,  which  make  contact  with  line  when 
at  reet,  and  with  battary  whan  tOQched. 

S.  Bonvtia. 
[73466,1— Two- w>7  Swltab  for  Bleotric 
Ught,- In  reply  to  "  E.  G,  L.,"  the  result  he 
mentions  can  only  be  obtained  with  three  wires, 
two  of  these  bemg  of  the  same  polarity.  On 
ascending  the  staircase  the  switch  wul  be  turned, 

'-  *•■-  right-hand  wire,  which  will  complete 

£e  lamp.    On  reaching  the  top  of 

J,  ths  switch  at  this  point  would  be  turned 

oil  to  the  left-hand  wire,  and  the  lamp  woold  be 
eitinguished.  The  next  person  enteriog  would 
turn  the  bottom  switch  on  to  the  Istt-hand  wire  to 
obtain  bis  light,  and  would  extinguish  it  by  putiing 
the  switch  upstain  on  the  right-lund  wire. 

F.  E.  H. 


say  01 
the  mrtnut 


'/ 


.''.'' 


rspraamta  the  lamps  on  oeiling,  B  switeh  at  top  of 
stairs,  and  C  the  one  at  the  bottom. 

F.  C.  Aixao^ 

165,  Quean  Victoria-street,  B.C. 

[73463.]- The  TheodoUte  Snperaeded.— In 
answer  to  "  On  Time,"  I  may  say  that  a  little  tima 
ago  I  read  a  paper  before  the  PlTmronth  InaUtotum 
on  "Sarrejing.  by  Fhntooraidij,"  in  which  I 
described  a  method  of  making  ms^  and  (rarrm 
by  meaturementa  from  photo^^iha  taktn  for  the 
purpose  by  a  ipemal  camera,  and  ndnced  bf 
mechanicBl  means  in  the  office,  m  that  ahaolnte^ 
no  calcolations  an  leanlred.  and  only  one  distance 
need  be  meaau^ed  in  the  field.  Since  then  I  have 
been  ban- with  other  matters,  bat  I  shall  be  sUd  to 
commaniiMtewftti"OnTiine"  if  he  will  adrertlie 

present,   as   I    am    thin  Hug    of   pmteoting   the 
apparatus  emtJored  try  letterspatsni 

w.  Gmb  TwxeoT. 
[73477.1- Bruinr  Iron  Banda.-If  the  baodi 
are  of  luht  sheet  iron,  yon  mn  fasten  th^ 
together  by  "cramping"  one  and  of  bend,  and 
hammering  the  two  ends  together.  Tiki*  i*  dona  hf 
alittiiig  (one  end  only],  the  same  as  lor  doratailinKi 
and  inatead  of  cutting  the  intermediate  pieoee  ont, 
lift  then  up  a  littla,  end  place  the  othm'  end  of 
bond  between,  hanuaer,  and  braae.  If  forstronM 
plate,  yon  may  nae  the  device  aa  given  in  AiMh. 


This  consists  of  two  platee  of  iron,  with  mMM  ent 
cut,  and  two  hols  in  each  pUte,  the  plues  bitted 
together  tightly,  the  bond,  of  course,  bein^  betwesn. 

[73467.]— BtirBlw  Alarma.- Inthe  tme  oaeea 
switch  would  have  to  be  arranged  to  complete  the 
drenit  More  the  window  was  opened  (for  dosed 
ciicnit  bell).    For  the  ordinary  system,  no  carrot 


ENQUBH:  WSOHUaiO  AND  WOBLD  07  80IENCDB:    Ho.  1849. 
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punng  till  contBct  ii  m&de,  tlie  switch  wonlfl  biyi 
to  Im  plaoed  to  lireak  cimtaot.  These  would  hivi 
to  b«  pat  innde  the  room,  because  it  the  onliuii'; 
wiadow  lutaner  wu  airimiEed  to  do  this  it  wouli 
be  umIsib  u  a  ^tectinu.  FJeaao  not  to  head  you 
aamj  to  Ur.  T.  C.  Allsop  onlj.  It  makc-a  it  lh 
difficult  to  find  rcpUei  in  the  index  in  jean  ti 
oome.    I  think  the  above  more  iniCable. 

A.I.E.  E. 
[73M8.)-— Amuitiiro  Pnnoliin«.  —To  Mn 
BotMI'z. — The  toUawing  dlmamioiu  refer  to  thi 
■iiei  whioh  I  poasen : — 


Width  ISO.  of!  sp„"t 


B.Bono: 

[TMSO.]— Fooket  CHaTftnomatw.— Uw  Nu.  -2* 
win  for  Uie  quanlitr  coila,  and  Ho.   10  foi   " 


Belli  and  Alt  about  Them."         '    8.  £ot 

[734M.}— Win  tor  Bhnmkhorif  Coll._To 
Ub.  BottoitE.— Fnt  two  bjen  of  No.  18  for  tbo 
pOmtgj,  and  23  lajeiB  No.  39  for  the  aecondiry. 

USUI.}— WlmshTlnt  Mkobbia.— Do  not  trf  it. 
It  oan  be  done,  but  ia  waited  labooi,  becaoae  tht 
platea  twltt  about  in  action ;  Mirely  glaaa  ig  cheap 
tnoogli,  and  oertalntf  the  boat  mataiial. 

[73191.]  —Wlnia&nret  Maohlna.—  PremihiDg 
tbat  Uieie  ii  absolutely  no  laviDE  in  oxpeiisc  in 
maOiinea  with  ptsteboajd  instead  of  slaBi  (wtiicli, 
U  deqcribed  in  mj  book  "Electrical  Instrumeut 
IjIaUog,"  can  be  used  without  haTing  holes  cut 
out],  KLd  that  pastaboaid  platw  are  not  nearly  au 
•IhotiTe  as  glaae  or  ebonite,  I  may  tall  you  thiil  the 
iiptxi  MU  M  rendered  imulatiDK  by  soaldng  in 
inaltad  paraffin  wax.  This  miut  b«  doue  Lufore 
BM-tinfoil  aactivB  are  stuck  oii.  These  tatter  may 
be  affixed  by  the  aid  of  ahtUe  thick  ghellac  vamtali. 
Xkaplato  ahould  ran  aa  cloaelo  each  other  as  pos- 
Ala  without  actually  touchiag.  I  would  recum- 
huud  you  to  read  the  aboTe-mentioccd  Work  bef  i>re 
attempting  to  make  a  eardboard  machiiie,  which, 
IJair,  wonld  not  gira  great  aatutaction. 

S,  BOTWSE. 

[7S192.1— AoonmnUtor  ToItAce.—To  Mn. 
Bornnnc. — A  aingle  cell  of  ateumnlator,  no  mittter 
VrttatBiay  batlie  size  or  number  of  theplatean'liich 
aOMtitnteUie  two  elements,  can  only  give  two  vuLIk. 
The  eafa  charging  curruit  need  not  exceed  25  volts 
in  DNMOM  par  cell.  You  will  want  about  a  quart 
at<Ulnte*ulpbutiaadd,  gp.gr.  M 50  to  charge  it  with. 
Tba  iiiigla  odl  can  only  light  a  2-TGlt  lamp  :  and 
with  the  aize  rou  name,  it  would  light  it  for  nbout 
4fi  home  if  the  lamp  does  not  take  more  tbiiii  H 
empire  of  current  to  light  it.  S.  ]lorro>'i'.. 

r7M33.]  —  OharsliiK  AooomuUtOra.  —  Ccr- 
tafillj  yoo  can.  Procure  16  cells  if  your  voltH){e  ia 
oonaoUy  giren  at.30T.,  or  20  cella  it  the  voltage  of 

than  BcnMB  the  leiads  of  the  dynamo  preciselj-  as  it 
thay  were  a  lamp.  ±auwillneed  the  type  kuunn 
•a  23  S.  of  the  E.P.S.  accumulators  to  give  you  the 
de^rad  eight  hours'  duration.  For  farther  infor- 
mation I  most  refer  you  to  my  advertisemeiit  in 
Sale  Colomu  on  the  "  Management  of  Accnmu- 
laton,"  price  6b.  B.  'Bottosv.. 

J73403-]—  OharyinK  Acotuuulatora.  —  Ci'r- 
taiuly  yoQ  can  run  a  few  lampg  whan  charj^iii^ 
aocomulatora,  but  you  mutt  have  a  resistaniro  in 
■eries  with  your  lamp*.    Tho  value  of  the  reuhtfuni.' 

L  V-  .^^  „  ig  reduce  Ihe  E.M.P.  of  tliecharf;- 

lo  (o  the  voltage  of  the  lamp.     To  li^ht 


ing  dynamo  (o  the  voltage  of  the  lamp. 

2a  atf-volt  lli  c.p.  lamps  you  would  requi .  . 

31  L.  E.P,S.  ceils,  as  the  current  requirad  would  t)c 
SO  ampures.  When  charging  with  a  compjuud- 
wound  dynamo  it  is  advisatJe  to  short-circuJi  llio 
series  winding  if  you  do  not  want  to  rink  spr,[hrii> 
your  oeUa.  If  you  wish  to  run  105  volt  lix^iip^ 
while  charging  the  above  battery,  do  not  ^h'-rr- 
dicuit  the  series:  but  be  very  careful  to  asortiiiu 
that  your  dynamo  has  not  reversed  before  swit.  I uiii; 
on  the  cells,  and  you  would  also  require  a  resiBlmiiv 
in  seriea  with  the  accumulators  ot  about  one  oliui. 
Uyon  require  any  turtherinlormatiM],  ot  a  sketch. 


I  shall   be  glad   to  answer  your   inquiries  either 
throogh"Oura"  or  direct.  J.  W.  W.  B. 

[73191.^  — Bapidly-SotatlnK  apindla.— The 
speed  "  C.  G,  T."  speaks  of  ia  aimply  abeurd,  oa 
he  would  know  if  he  had  anything  to  do  with 
machinery.  The  speed  is  limited  anyhow  to  I0,0U(1 
rerolutiona  per  miuute  or  thoreabouta,  on  account 
of  centrifugal  force,  which  would  burst  the  disc  al 
about  this  speed ;  and,  again,  it  would  be  impossible 
to  lubricate  or  keep  cool  a  bearing  at  anythinglikc 
the  speed  named,  48,090  revs,  per  minute.  ?■■"- 
poaiug  your  driving  pulley  be  lin.  in  diameter, 
it  coiud  not  be  vary  much  less  on  acoount  of  the 
shaft,  which  would  have  to  be  a  fair  diameter,  this 
would  give  a  belt  velocity  ot  IS.OUOft,  per  minute, 
about  &uhla  what  you  would  be  able  to  obtain, 
and  if  your  diac  was  not  balanced  to  the  greatest 
nicety,  it  would  at  the  speed  named  double  up  tht 
abaft  like  a  bit  of  lead.  But  perhapa  you  havi 
m^e  a  mistake  alwut  the  speed.  Srunrx. 

[73495,]— Ice.— The  chief  point  in  the  preeerva- 


diainaEe  should  be  carried  ofC  instanter ;  a  deep  bed 
of  broken  charcoal  Msting  on  a  gratina  orer  a  pit 
of  small  diameter  (like  a  miniature  mtS)  is  the  beat 
mode  o(  effeoting  thli  Impi»taiit  consIdeiaUoii. 
Anotbv  neMsaary  prtcaytlda  anlnit  vaito  ia  a 
doable-walled  eonitraction  of  the  ica-hooae,  lesviDg 
aspace  of  2It.  ot  3tt  between  tnstde  and  outside; 
pounded  diaFooal,  wall  rammed  down,  and  thick 
felt  beipg  the  inner  materiala  lued.  During  dry, 
frostr  weather,  the  ice  blocks  should  be  mcked 
tightly  together,  like  blocks  of  stoee,  as  cold  Mgets 
c<3d :  there  should  ba  a  tightly-doaiag  outer  door, 
admittiDg  ingress  for  the  purpose  of  removing  ice 
once  in  twenty-four  houiii  (before  aonriie).  This 
being  shut  on  entry,  prevents  the  inrush  of  warm 
air  nheniopening  the  door  of  the  ice-store.  For 
many  years  this  waa  the  plan  adopted  in  India,  and 
the  only  available  article  obtainabie— viz..  in  thin 
sheets,  made  during  the  cold  seaaon  by  rapid  evapor- 
ation oo  the  open  plains,  lasted  ttlt  the  time  tor 
making  it  came  round  again — viz.,  eight  months,  in 
the  hottest  parts,  Nowadays,  there  are  ice  ships 
from  America,  frequently  catling  at  Calcutta, 
Madras,  and  Bombay,  with  tons  of  blocks  for  the 
great  ice-housoe  at  those  parts,  whence  it  ia  de- 
spatched daily  by  the  fai-eitendinf;  railways,  thick 
blankets  and  sawdust  being  the  packing  employed. 
Eos. 

[73197,]— White  Bmwb.— Here  are  two  or  three 
white  brass  alloys  :— Oopper  BO,  tin  IS,  zinc  '.'  parts. 
Copper  6G,  tin  16,  zinc  2H  parts.  Copper  74,  tin  9.5, 
zinc  9'r5,  lead  7  parts.  Uelt  the  copper  first,  then 
add  the  others.     Use  b  plumbago  crucible, 

Needham  Market.  Gt,o.  WklLS. 

[73197.] — White  Brua. — Below  I  giTepropor- 
tioDS  tor  various  whit«  brassee,  as  they  are  csJled. 
They  can  all  be  melted  on  a  good  hut  fire ;  but  a 
coke  stove,  in  which  you  could  get  a  aUght  blaat, 
would  be  better  atill  :— 

1.     -2.     3.       4.       5.       G.     7^  8. 

Lead 70    —    42'5    37-6    —       —    -*  81 

Zinc    —    32    42-5    —        _       _    _    _ 

Tin — 37-6    60-7    SO    8-i    — 

Antimony..  20  11  15  25  II'I  7  10  16 
Copper  ....  10  7  —  —  2-1-2  3  5  — 
Ordinary  brass  oan,  I  have  heard,  be  'melted  over 
an  ordinary  open  fire ;  but  I  have  never  melted  it 

myself,  Spui-ix, 

I— ^Flaatar    of 

^ ing  plaster  t_ 

a  it  to  set  harder  than  it  usually  does. 

J.  M,  Gibson. 

[73498,] -Plaator  of  Patii.— Put  it  into  a 
clean  iron  pitch  kettle,  and  place  it  upon  a  clear 
fire,  and  heat  it  well,  continually  atiniug  it  to  make 
"  aet  harder  ;  mix  it  up  with  alum  water  or  glue 


[7319S.] -Plaater  of  Parla.— FUstet  is  reia- 
enated  by  burning,  and  thus  expelting  the  absorbed 
ystalQuo  salt,   such  as  borax, 


493,]— PlsBtar  of  Paj-lB.-(a}  I  fail  to  see 
how  your  &rst  supposition  can  take  place,  aa  plaster 
of  Paris  is  merely  sulphate  of  calcium  containing 
two  moleenle*  of  water,  CaS0.'2ir,0.  (b)  The 
addition  of  a  little  alum  in  powder  to  the  pUister  of 
Paris  will  produce  the  desired  effect,  (c)  Nothing 
"    "  t  know  of.  FuzDEniCE  Divig. 

Nowingtoa.causeway,  S,E. 

198.J— Plaater  of  Paris.— Place  the  plaater 

ris  m  a  covered  crucible,  and  expose  it  to  a 
bright  cherry-red  heat  (or  an  hour.  This  will  drive 
oS  any  moisture  it  inay  have  absorbed,  and  render 
it  "  strong  "  again.  The  addition  of  a  little  alum 
tavoun  the  hardening  of  plaster.  By  placiug  the 
cemented  articles  in  a  saucepan  of  cold  water  to  i 
which  a  little  soda  haa  been  added,  aud  gradually  I 
raiiiiig  the  temperature  to  ths  boiling  poiut,  the 
plaster  wiU  be  softened.  S.  Bottone.     ! 


[  73 1 99.  ] — SllTer-PUtln?.- Eledn-plitsl^  I 
using  a  solution  of  silver  cyaolde  and  OMD(i||f^~'~ 
call.     See  back  numbers.  '      ■  '    ~ 

[73199.]  —  ailTST-FlatliiK.  —  "  Anuts 
flud  Watt's  "  Electro- MetaUurgy  "  (Wtsl. 
price  ^-),   au  invaluable  guide  and  init 

this  fascmaUog  art,    so    intelligibly  nit 

illustrated  that  any  man  am  inake  hit  unit  I' 
teriss,  salts,  and  solutions. 


job,  he  had  mudi  batter  mnie  one  wntta 
urrung  lathe ;  the  expeose  wonld  IwM  ^ 


anythiuB;  of  m 
ia,hewin  havs 


.     .  ..  tew  ponnda,  he  wul  havs  to  dssjL 

many  of  them  to  make  it  worth  hii  whils.  AM— 
mower,  if  not  gone  veiT  bad,  may  lis  pa^M 
very  welt  in  the  following  Way,  and  is  uss  ■■ 
most  small  shops:— First  take  o9  tbinT 
other  tlttiiin  not  reqoirad  tor  grindinf  ■ 
then  take  OS  the  pUta  (or  bottom  blade),  si_ 
any  ordinary  grindstone  take  off  lhelu|iit%ii 
each  end  caosad  by  the  weat  of  the  blusirtjipl 
same  time  nlad  oS  th»  width  at  the  bdif^l 
Uade,  antu  the  snrfaoa  ia  about  t  *id>-lt  r~    ' 
partieular  not  to  laterte*  with  ths  bmttt 
edge;  replace  the  iJateaad erlinder Uaiit"" 
good  fit  m  lits  baaTlng4P<it  it  jest  to  W 
bottom  plate  all  the  way  along,  then  by  it 

thereversBway  ataboatWaievolutiontp* 

and  applying  oil  and  roush  emery  along  BaW 
withabmsh,  you  ahoolaia  about  16  BHhl 
able  to  soour  an  to  a  good  cutting  cd^  f 
wards  clean  and  reflt  the  machine.  Ibu  bM.^ 
process  would  have  to  be  done,  even  Um^ii 

ground  up  the  cylinder  blades,  br'    -* ' 

better  job  is  made  It  the  eylindei  bl 

[73J0'2.1— HydroatfctlMU— It  your  list  )am    la^-n 
air-tight  Dover,  and    is    harmetially  ii^^J  . 

-reasure  in  tank  will  be  equal  to  that^iMf  — 

ifferenoe  of  two  levels  o(  water— vil_  Hi 
»irt.  It  the  lid  ia  not  aii-tight,  the  M^M 
Qowing  water  haa  no  effect.  Ii 

[73502.]— Hydroitatlc*.  — Absurd  is  il  ■. 
seem  to  "Hydro.,"  the  atateioent  is  qdbBma  ^^  - 
I  once  told  a  gentieman  whe  thought  bUij  ^  ^ 
covered  au  iuezhanstible  ssikrce  of  paW|  >  ^  ^^ 
glass  tube  wiU  balance  the  Atlantic  oobl,  1 
Hydrostatic  Paradox  given  in  the  teitlmta  ii  < 
same  thing,  where  a  heavy  weight  iJ  lad  If 
pouring  water  into  a  small  tcbe.  i'^*^ 

[73502,] -HydroatBMoa.^1  'preaimH  Hal  *•  :;.■ 
innk  is  a  closed  one,  therefore  the  Fnsm«M  t-;  i 
bottom  wilt  be  equal  to  a  head  of  witir  S^bJt 
It  makes  no  difference  if  it  il  a  lin.  pipstttts] 
sixs  of  the  tank,  the  pnaaure  on  thabotW,^ 
the  same.  Bale  to  find  prassare  :-&«l  *i 
multiplied  by  '431  equals  pounds  per  i^ll 

I  bottom  ot  tank.    Example:  gift.  w.V 

35-5S9lb.  per  aqoare  inch.  J.IpK 

HTdroatatloa.- Absuid  u  '  M 
Hydro,"  that  the  ptesanr*  ipsa  !]■ 
the  bottom  of   tho  oistanL  should  lis  M*^ 

liether  cormected  with  an  iuch  tuba,  ^^'^ 

the  tank  Uiemselves  be  ptoduced  SUtlMJI.     - 
BUed  with    water,    it    is,   neVBithelsM,  a  JM     ["■•■ 
hydrostatics,  that  such  istheoaas.    A«Dlil>''| 
water  weighs  0211b.,  thsrefoio  the  prMmrs  if'  f 
square  foot  at  the  base  of    the  cisteni  VOM^?] 

-'ols'baseT'" 

purpoesB  in  by  drat 


bTV.!. 


[73502.]— 
Mm  to  ''H 


this  princinle  that  is  applied  to  so  i 

KMes  m  hydraulia. 

[73502.]— HTdroatatlOB.— The  stateamtvtt 

yon  think  absurd,  is  quite  oarracL    Itiscoscf  H 

elementary  laws  ot  bjdiostatica  that  'ttie  I""* 

'-   1  vessel  ia  entirely  depeDdent  on  the  daA> 

. contained  liquid,  and  b  independoit  «  ftl 

quantity.    Ths  pteMnra  is    also   equal  for  ewtf 


E 


This  being 


g  prenused.  1 


sectional  area.    The  depth  ot  water  la  fts 

.mat  be  added  to  that  in   Che  pipatooUH 

the  total  amount  of  preasun  on  tha  ^bottom.  Di 
— m  ot  water  in  a  pipe  of  lia.  sectica,  SSfL  loa 
9Bla.in.,  or  W-h-,  *^  weight  of  whiA  ■ 
Ii  X  9j|i|b.,-35|*jlb.  pressDTSper  sq.  in.  DDbitta 
of  tank.    This  property  of  liquids  nntimB  iacnffifc 


k  by  mean*  of  a  long  tuba  in 
e,  the  apparatus  >-**""  *>•-" 


[73J04.]  —Watch  Xay-Halea.  — Watd sal 

clock  key-holes  are  not  drilled  sqnare,  they  ss 
punched  so.  CaaBi.B3  A.  Jon& 

[73504.]— Watob  Koy-Holea.  — For  yean  I 
have  been  in  the  habit  of  making  all  squan  boles 
largo  and  small,  by  first  marking  the  deitrvdsquit 
on  a  piece  ot  metal|  then  drawing  a  circle  nith  i>i 
lines  just  iceids  the  square^  drilling  a  hols  uesriyu 
groat  in  diameter  as  this  cuole,  aquariog  its  canal 
roi^hly  with  a  file,  audi,  lastly,   osing  a  tspei- 


iB9rJJ^ 


KBOOANra  &ND  VTOVLD  OT  BCHENOB:  No.  1949, 


%  tool  whidi,  baing  VB*7  harti,  ra- 

^ctrlo  Olonka,— The  failure  is  tlia 
liia."  H  he  puts  laorcary  Instead 
he  cup,  curreut  will  pui  and  do 
ntct  the  clock  oal;$'  woika  as  long  at 
Uie  penduluta  luta,  and  does  not 
dock.  Sioiu.. 

sctric  Clacks.— It  ia  tstt  dUftcult 
the  matter  witb  your  two  clockB 
jihem ;  but  I  ahould  not  uao  Le- 
Eren  if  the;  on);  lend  a  ourrent 
irbich  DU  the  most  favourable  calon- 
thia  carried  on  for  hours,  daja,  and 
0  eitremelv  litelj  to  cause  the  usual 
t  tslling-off  in  E.M.F.  Use  a  conpla 
iiuaena.  I  can  oalj  aa;  :  See  that 
iitacts  are  perfect.  See  that  the 
10  Diineeewary  work  to  do,  and  try 
irteuing  the  swing  of  the  pendulum 
la  contact.  It  ia  likely  yours  ii 
g  loo  far  before  it  makes  contact. 
.Pa  A.   JONEB, 

Clock  aad  Inatrumeat  Klakei. 
lyal  BnKlneers.— Tbeco  a  a  photo- 
in  the  Koyal  Engineora,  and  the 
ro  taking,  developing,  and  printing, 
fciiowlaiiga  of  photography.  The 
7  hard  one.  NeqatiVe. 

yal  Snglaeers.— The  It.E.  baa  no 
section  "  ;  but  tbay  have  a  sohool  at 
lioyBmplor  '       -■  -  - 

"■--oy  Dei 

^of   tl..      .., 

□fficar  Il.E.    Ordnance  Survey 

mthamptoa  ;  or  partiapa  if  he  were  to 

ar  Office  and  see  the  chief  clerk  to 

they  would  give  bim  all  the  necesaaiy 

JoiLV  M.  OlBSOS. 

Istaiioea  of  Stars. — The  porallai 
"—,,  which  ia  ei^uivalsot  to  3,078  000 
' 01  Uygni  has  a  parallax 


...  .  L,ygm  1 
d  distance  •  SdO.UOO  ai 
""  "  ic,  and  2M,l)(»   ' 


Su. 


Ilactrlo   Light. — A   ahuDt-wound 
t  self -regulating,  excepting  wlttuo 

aaturatiOB  curve;  it  ia  aa  you  aay, 
ng  rapidly  as  the  tampt  ore  awitched 


J.  \V.  \ 


luutsa 


d  not  a  few  lamp! 
lectric  Llfi-ht,  Shout  Dynamo 
1.  DarroxE.  —  la  a  shunt-wound 
are  two  paths  open  to  the  current 
Qitad.  Ist,  round  the  field  magnet 
thto  hrusli.    2ud,  through  the 


;   the 


The 


lacod  bthe  outer  circuit.  Beariog 
ct  that  it  is  not  the  E.  M.  P.  that 
gbt,  but  the  omouDt  of  current  only, 
nderatand  that  if  we  build  a  sbuni 
at  when  a  single  lamp  is  in  circuit 
Lall  not  riie  greatly  above  the  voltogp 
LO  dynamo  will  regnlate  ilaelf  wheL 


s  leas,  proportionately  more- 


1  of  Bere&inot  is  derived  froitL 
a.  Sh. 

1  of  BerKamot.— Volatile  oil  o 
gamot  is  coatoined  ready  formed  u 
L  the  rind  of  the  f^uit  of  the  Cttrui 
of  tbe  orange  tribe  growing  in  th 
e.  The  oil  is  obtained  either  by  ex 
illation,  tho  aipressed  oil  baviog  tt 

It  ia  ol  a  gneniah -yellow    coloi 

■aHo,  and  in  chemical  compoaitioa 
rolatila  oil  or  eeaenoe  of  lemon,  being 
aly  uaed  in  perfumery. 

P,  H.  PomLABE. 
1  of  Ber^amot.— This  oil  may  be 
the  fruit  of  Citrus  Bargamia,  N.O. 
ly  eipreaiion  or  ilistillstion  from  the 

fruit  itself  resembles  an  orange  in 
e  little  spots  ontsido  the  fruit  being 
Jtiouig  the  oil.     As  the  oil  exists  in 

frequently  largely  adulterated  with 
le,  spirits  of  wine,  oils  of  lemons  and 
tta  specific  gravity  is  from  080  to 
is  chiefly  used  iu  perfumfry ;  but 
r  various  fornn  of  skin  diaoasea— 

m-caoaewsj,  S.E. 


JicK  oe  All  Trades. 
[73613.1— BeooverlnB'    Zino.— Neutralise  with 
cbalk,  and  roast  with  coke  or  anthracite  in  orudblea 

rovided  with  a  deicendiug-tube,  to  carry  off  and 

indense  the  vapour  of  tbe  metal.  Su. 

[7^13.]- BooovoTing     Zlao.— Pramiaing  that 

lis  will  coat  you  more  than  baying  the  zinc  Snt 
hand,  the  follDwing  ia  a  method  by  which  yon  con 
reduce  your  chloride  of  lino  to  the  metallic  state. 
Make  a  solution  of  common  washing  soda  in  water. 
Add  this,  little  by  little,  to  your  r.mc  solution,  as 
long  OS  a  wlijte  precipitate  is  formed.  Collect  the 
precipitate  on  a  filter,  mix  with  its  own  weight  of 
-Kindared  coal  or  coke.    Ex^ae  to  a  bright-red 

leat  in  a  looaely-oovered  crucible.     S.  Bottoite, 


].73?15.]  -  Tinned  Steel  PUte.— Yea;  Uiis  con 
be  abided  in  sheets  Gft.  by  '2ft.  ot  lift,  by  3ft.,  and 
can  ha  worked  with  ordinary  tlnmou's  tools— at  any 
rate,  up  to  No,  IS  gauge.  Further  jnfonnation  if 
you— -■- 


NDSdham  Uarket. 


Oeo.  Welu. 


IT331G,]— I)yn&inotDLiKh.t68  20c.i).I.ainpi. 
— In  reply  to  query  73.510  I  have  given  dimeueious 
for  a  dynamo  which  will  juat  suit  your  purpose. 
This  reply,  owing  to  being  accompanied^  a  cut, 
will  proltably  not  appear  till  next  week.  The  two 
boma  of  a  dynamo  gHuorally  embrace  two-lhirde 
of  Ihs  diameter  of  the  armature.  The  voltage  of 
SOc.p.  lamiis  varies  with  tbe  requirementa  ol  tbe 
purohssera.  Some  of  Woodhonse  and  HaffsQu's 
are  made  as  law  as  4S  volta.  Tho  general  run  is 
ma-de  ot  66v.,  GOv.,  and  liOv,,  to  suit  the  voltage 
of  the  dynamos  made  by  tho  large  makers. 

&.   BOTTONS. 


roughly-planed  shaft,  while  nvolving  in  a  la&o,  is 
shaped  smoothly  b^  {""^S  along  tuough  a  metal 
cylindai,  armed  with  tranaverae  blades.    The  teeth 


cylindai, 

ot  rokn  shoold  be  easilT  turned  out  by  a 

on  the  aune  prindpls  aa  the  one  I  uso  in  reducing 

aoft  iteel  and  other  metal  roda  for  boltaondscrewe. 

Tbe  angles  of  tbe  teeth  set  round  the  oriBoa  of  tbe 

hole  would,  I  think,  require  to  be  considerably  leas, 

and  the  teeth  fewer  in  number.    I  made  mj  own, 

but  it  is  a  tedious  job.  Eos. 

[73510.]— Blootrlo  Ballway.— The  motors  one 
of  tbe  same  typeaa  the  Edison- flopldnson  dynamo, 
and  the  armature  spindle  ia  used  aa  an  axle  for  the 
wheels.  There  are  two  motors  to  each  locomotive, 
each  motor  being  coupled  direct  to  two  driving 
wheels  of  small  aiie.  The  motors  are  series  wound, 
tbe  current  pnasing  hrst  through  one  and  then 
through  the  other  machine.  They  are  supported 
from  the  framed oMc  of  the  car  by  a  link  from  their 
yokwiecea.  and  are  at  an  angle  to  the  axle,  so  as 
'to  bW  capahla  of  vibrating  without  injuring  the 
shaft  or  bearings.  The  lamps  ore,  as  you  imagine, 
in  the  some  oiicuit  as  tbe  dynamo,  lieing  bonked 
together  in  series  until  their  E.U.P.  is  eqnol  to  that 
of  tbe  lina  to  which  each  batch  is  attached  in 
parallel.  Sphinx. 

[T3ol9,]— Eleotrlo  Railway.- The  orcoature 
is  foat  upon  tbe  axle,  and  drives  direct.  It  ia  a 
laminated  oroLiture,  about  14in.  or  16in.  diameter, 
and,  from  what  I  saw  of  the  engines  when  they 
were  delivered,  would  be  drum-wound,  I  ahould 
think.  The  current  is  picked  up  by  a  shoe  from  a 
oentral  rail,  and  delivered  at  the  inner  roil,  I  be- 
lieve —  that  is,  apeokiog  as  yon  travel  —  and  I 
should  think  the  current  is  picked  up  by  the  lead- 
ing motor,  and  passed  through  the  pair  before  it  is 
returned.  The  lompa  were  taken  off  the  same; 
but  if  not  altered  now,  will  be,  1  believe,  and  sup- 
fortunate  in 


being  a  fmquent  traveller.     I  have  mode  sei 
attempts  to  travel  by  it ;  but  when  I  arrived  thf 
it  was  always  broken  down,  and  hundreds  ha  _ 
been  waiting  outside  on  the  same  suit.    There  is 
not  mnch  ctiaace  to  ianiect  the  aHair,  I  believe.     I 
ahould  like  very  maoh  to  do  »,  as  well  as  the  plant. 

JaOE  or    *T,r.  TnlTiM 

[73521. ]-Toltalc  PUs.- It  is  the  dry  pile, 
made  of  thouaonds  of  diaca  o(  foil  and  paper,  that 
is  needed  (or  the  purpose  of  "  W.  B."       Siani. 

[73522.]— Fmible  Alloy. -Bismutlk  2,  lead  1. 
tin  1.  Fuses  in  boiling  water.  Price  of  commercial 
bismuth  lOd.  par  ouuce.  Sic. 

[73522.  ]-Fnalbla  AUoy.— Bismath  two  parts, 
lead  Sve  parts,  tin  three  parts,  melt.  Melta  in  boiling 
water.  I  do  not  know  the  temperature  exactly, 
somewhere  about  ISO'  F.  Tha  cost  of  bismuth  ia 
about  lOs.  per  Ib.^  and  can  be  obtained  from  moat 
large  manafactunug  chemiats.  BnowsLOW. 

[73522.1 -Pnaible  Alloy.— Melt  five  parts  tin, 
three  parb9  bismuth,  and  Uu'eeparts  lead,  then  add 

lieedh&m  Iklarket.  Qso.  Wexi^. 


[73522.]— Poalbla  Alloy.— Biamnth  is  not  a 
cheap  metal :  but  a  little  goes  a  long  way.  Bis- 
muth 2  parts,  lead  5  paita,  tin  3  porta :  malta  in 
boiling  water.  Bismuth  o  parts,  lead  3  parts,  tin 
2  parts ;  melts  at  107'  Fahr.  Caed  for  toy  tea- 
spoona,  to  aiiipriae  tbe  user  by  melting  away  m  hot 
liquors.  Obtainable  from  manufacturing  iron' 
mongers  and  dealers  in  metola  and  aolders. 

Eos. 

[73522.]- Fnalbls  Alloy.— Biamntli  can  be  pro- 
cured from  moat  metal  merchants,  and  from  tbe 
wholesale  chemists.     Its  present  value  is  ationt  lOs. 

Kr  pound.  I  give  the  compoaition  of  three  well- 
own  fusible  aDoys,  with  their  melting-pointa  in 
jgreas  Fahr. : — 

Newton's,        D'Arcot'a,  Wood's, 

f  uaible  at         fusible  at  fusible  at 


Bismuth . . 


212° 


201° 
Spatts 


140° 


S.  BOTTOHK. 

[73522,]— Fnaible  Alloy.— Tha  followioj  is  an 
alloy  that  will  melt  in  boiling  water: — BiamuUl 
4oz.,  lead  2^,,  and  tin  l^z.  The  bismuth  to  be 
melted  first,  and,  when  quite  fused,  the  lead  to  be 
added,  and  finally  the  tin.  This  metal  ia  aome- 
times  made  into  teaspoons,  which  melt  when  put 
into  a  cup  of  boiling  tea.  The  following  are  also 
soft  Boldacs  which  melt  below  the  boiling-point  of 

Bismuth.    Lead.    Tin.    Mercury.    Melt  at 

3     ....     3     ..     5     ..    —    ,.     200"  P. 

3     ....     3     .,     5     ..      3    ..     120' F. 

Bismuth  Costa — commercial  about  la.  3d.  an  onacch 

and  pure  about  3s.,  and  con  be  obtained  at  most 

dealers  iu  chemicals.  J.  J.  H. 

[ 73 J22.]— Fusible  Alloy.— These  alloys,  aa  yon 
suppose,  all  contain  bismuth,  and  thia  ia  rather  an 
eipensive  material  to  buy  if  required  in  any  quan- 
tity ;  bat  if  yon  require  only  a  few  ouncoa  of  it  it 
will  not  cost  you  vary  modi, 
portions  tor  a  few  alloys,  to 


Fosible  1  ""■!;;"" 
Wood's  alloy  .. 
Aicet's  metal  .. 


[73521.]  — OnatlnB     Xedals.  —  Yon    oonnot 
luoceed  well   with    lead.    Type-metal   would  ha 
bettor ;  but  why  u^t  get  a  small  presa  and  diet  ? 
Sk. 

[7S-52-1.]— Oaatinff  Medals.— r  think  you  wouia 
find  taonlding  and  casting  tbe  medals  in  any  hard 
vrhile  metal  a  very  tedious  operation,  as  I  auppoe* 
you  will  require  bundreda.  It  would  be  better  to 
have  a  die  and  press,  with  a  good  aupply  of  blanki 
foe  use,  or  you  can  get  the  medola  mode  cheaply  by 
the  gross  at  Birmingham.  Lead  will  not  do. 
Pcwlcr  or  button  alloys  are  cheap  enough. 

ElM- 

[73537.1— BlBotro-magnat.- A  rod  of  Jin.  soft 
iron,  9in.  long,  bent  into  the  shape  of  a  horseshoa 
with  parallel  limbs,  the  poles  iwing  about  3iii. 
apart,  wound  with  about  lib.  No.  IS  d.c.c.  wire, 
will,  when  aicitoi!  by  a  single  freshly -charged 
ohromic-ocid  cell  I  pint  capacity,  lift  b--'-  ' 


with  a  roll  of  brown  paper,  neatly  glued 
on,  and  wind  direct  on  to  the  cotea. 

S,   BOITOKB. 

[73628.]— Induction  Ooll.—You  had  better  osl 
two  layers  of  No.  20  instead  of  three  layers  of  No. 
17  for  the  primary;  lib.  of  No.  38  ailk- covered 
will  do  very  well  tor  the  aaoondary.  Two  section* 
will  be  enough  for  so  amoU  a  coil. 

S.   BCTTOHB. 

[73530.]— Stopped -np  Qnn-Barrel.- Canyon 
not  bum  out  the  rag  with  a  red-hot  iron  Y      Sal. 

[73530.]— Stopped-np  dan  -  Baxrel.— Get  m 
piece  ot  iron  wire  a  shade  smallei:  than  the  bore, 
and  with  the  edge  of  a  balf-iound  file  moke  a 
gimlet  point  to  it.  Put  some  purolfia  oil  into  tha 
barrel,  and  bore  away  until  you  clear  it. 

Jack  of  *"•■  Tkajies. 

[73530.]  —  Stopped-np  Oun-Barrol.  —  "Lol 
Tulwar"  appeara  to  be  one  of  tbose  persona  who 
should  not  Da  allowed  to  have  a  firearm  in  their 
possession,  in  case  Ihey  point  it  at  someone,  think- 
ing "it  is  not  loaded."  What  sane  man,  acous- 
tomed  to  guns,  would  tn*  to  clean  one  by  "firing 
some  lmllet«d  caps  "  f    Let  the  qntrist  trj  foidng 


■HOLISH  HBOHINIO  AND  WOBLU  OT  SOIXNCn:    Ho.  18(9. 


the  rag  out  with  &  itrong  ste«l  rod,  aail  if  that  foila, 
bum  it  out  b;  mtikiug  the  rod  rsd-hot. 

F.R.S.E. 

[73530.]— StODpnd-np  Gnn-BarrBl.— To  ra- 
tnoTe  the  le&d  (bullets)  {rom  ths  b&rrel,  pour  a 
little  quicksitrer  down  the  1:)arrel,  and  shake  well : 
the  leM  will  amal^iLmAle  with  tha  quickmlverT  and 
the;  will  come  awa;  together.  To  remoTe  the  rag, 
pour  boiling  water  dowu  the  barrel,  which  will 
•often  it,  and  then  take  a  piece  of  wire  the  aiie  of 
bore,  and  force  it  down,  using  a  himmer ;  if  it  will  not 
go,  then  Sle  a  paint  to  wire  (nr,  better  stiU,  a  wiro 
with  a  taper  acraw  on  the  aud),  and  turn  op  the  anil 
With  a  hammer  »  u  to  make  a  fine  hook,  and  pick 
the  ng  out.  This  maj  take  some  time,  but  is 
sure.  If  boiling  water  is  lued,  and  not  left  long  in 
the  banel,  it  wQl  not  runt  it.  J.  J.  H. 

1^  T353 1 .  ]  — Astro.  Telesoope.  — Thousb  addressed 
spedally  to  "  F.R.A.3.,"  our  most  Talued  oorre- 
apondent  on  optica,  T  make  bold  to  reply  to  it,  and 
to  express  the  hona  that  ho  will  not  waats  his 
Valuable  time  and  knowledge  in  laoking  head  and 
tail  of  such  a  confused  query  as  this  is.     lu  saying 


weeks  ago  a  query  was  addraBSad  to  him  which,  I 
ihiok,  DO  moa  (uuld  have  answered,  even  approii- 
mately,  without  spending  more  than  a  year  of  bard 
Labour,  and  this  week  WH  hare  one  going  to  another 
extreme.  A.  Caflitzi. 

[73533.1— To    ] 

""  ■  ■"■"'  —  '"■  J 

same  oumbar  of  dry  calls  ;  but 
ma  jvu  nrnui.  ui  uao  youT  carboD  rods,  txj  the  follow- 
ing. Cast  a  lead  ring  around  the  tops  of  carbons, 
and  arrange  them  as  if  for  a  Fuller  call ;  charge  the 
oater  jar  with  nitrate  of  soda  and  sulphuric  add  ; 
pat  tib.  of  nitrate  of  soda  into  eaoh  outer  jar,  and 
nil  up  with  water  3  parts,  odd  1  part ;  the  zino 
compartment  to  ba  charged  with  acidulated  water  1 
iu  r2.  'nie  battery  of  three  oells  will  light  two 
4-rolt  21c.p.  lamps  Well,  either  continuously  or  at 
iutarTalt  for  tirelve  hours.  Change  the  poraus  pot 
BoluCion  once  n  week.  F.  Askew. 

[T3532.]— Battery.- YoQ  can  make  an  cRectiTa 
battery  on  the  plan  you  describe.  To  cast  the  lead 
ring  round  your  corboiu,  tie  the  rods  parallel  to  OQa 
another  with  their  lonor  ends  all  [eiBl,  round  a 
drcnlar  woodeo  disc,  by  their  upper  ends, 


.  _ .  .  .  ■  diameters  of  your  intended 
taadan  ring.  Now  make  two  rings  in  stont  brown 
paper,  corresponding  to  the  two  circles  just  marked, 
'  And  as  high  as  you  wish  the  ring  to  eilend.    Placa 

■mailer  ring  and  Uie  outside  of  the  larger  ring  with 
a  stilEsh  paste  of  frashly-mads  ploMer  of  Paris. 
When  set,  place  your  carbons  with  their  free  ends 
in  the  channel  thus  produced,  and  pour  in  your 
malted  lead.  S.  Bottons. 

[73533.]  -Telephone  Winding-.  —  To  Ma. 
BoTToyB.— About  10  y.irds.  S.  Bottohe. 

[73534  ]— Harmonium,— There  is  no  naooaaity 
of  QMng  American-organ  raeda  far  Larmouiums. 
There  would  be  no  advantsgu  gained  in  doing  so. 
An  octave  coupler  can  be  ap|itied  to  any  har- 
monium. Pay  no  attention  to  those  who  say  it 
cannot  be  done.  It  has  been  actually  and  succesg- 
fully  accomplished,  and  can  be  done  again.  Coupler 
and  instruotiona  con  be  obtained  at  the  low  cost  of 
8s.  G.  FaTEH. 

[73531.]  —  Harmonlnm. — Ton  cannot  put 
American- organ  reeds  Ln  a  harmonium,  as  the 
reeds  in  an  Amarican-orean  are  placed  upside  down, 
or  inverted.  The  wind  is  first  drawn  through  tlie 
reeds  into  the  wind-oheet  or  reservoir  to  he  ei- 
baustsd  by  the  beltows  ;  but  in  the  baimonium  the 
wind  is  first  pompad  into  the  wind-chest  to  be 
forced  through  the  reedj<,  so  is  the  difference  that  you 
would  require  tha  wind  supply  on  the  American  organ 
principle.  It  is  very  diln^uft  to  add  octave  couplers 
to  harmoniums  unleoi  tliey  ore  made  for  thom,  there 
not  bemg  saFHcient  space  between  keyboard  and 
Talve-levera  for  the  couptara  to  drop  when  not  in 
action  by  the  stop.  In  regai-d  to  adding  pedals, 
you  would  have  .to  reconstruct  the  loiter  part  of 
nutmment  on  a  difTerent  sgale,  besidea  employing 
a  person  to  blow.  I  should  recommend  you  to  get 
the  instrtimcnt  tuned  and  put  in  repair  as  it  is,  than 
I  think  you  will  find  that  -"--  "-  "  ---  '-  ' 
wUt    .  


[73537.]— Ohemioal  Action  of  Light.— Are 
you  quite  sure  that  it  is  the  rsd  r»vs  which  are  the 
most  active  in  effecting  oliemiciil  chtniin,  in  hving 

[735J0.]— BubblO.— Tho  rausa  of  |i  , Ration 

of  bubble  is  the  crock  iu  the  glass,   11,,; '■'W^bioh 
aoae  of  tha  spirit  with  which  the  ^^''gtf    jillei 


having  evaporated,  there  is  no  remedy  except  i 
caw  level  tuba,  J.  B.  E. 

[73540.]— Bubbla.-This  is  undoubtedly  doc  to 
the  spirit  leaking  through  the  tube  on  acooui  '  ' 
the  cracked  glass  and  tha  diSerent  tainperatur 
which  it  must  he  exposed,  and  I  do  not  saa 
you  will  get  over  the  difficulty  without  a 
gloss.  As  the  spirit  would  evaporate  as  it  i 
thtoogh,  you  would  not,  of  course,  notice  it. 

Sphu 

[73511.]— Dynamo:  Caloulatlng  Ontpnt  in 
Aniperei. — llie  calculation  will  differ  somewhat, 
according  to  whether  the  machine  is  series-wound 
or  shunt-wound.  In  either  case  the  available  cur- 
rent is  always  obtainable  byan  application  of  Ohm's 
law — namely,  that  the  cnrrent  in  aropires  is  equol 
to  the  E.U.F.  in  volts  divided  by  the  roxistauce  ir 
ohm?.  Let  us  suppose  we  have  a  series-wouui 
dynamo,  the  armature  of  which  can  be  driven  a 
l,2o0ft.  par  minnlo  nngular  velocity.  Suppose  we 
wind  this  with  50  yarda  No.  14  wire,  so  os  to  get 
51)  volts  E.M.F..  aud  the  field- magnets  with  tiS 
-  -  'a  of  No.  1*2  wire.  Now,  tha  onrrenthaato 
irse  all  thia  wire  in  series,  and  since  the  resist- 

..ol  50  yards  No.  14  is  0'2S  of  on  ohm.  and  of 
63  vBrds  No.  12  abont  0  22  of  oa  ohm— together 
0-50  of  an  ohm- it  follows  that  the  largest  poseible 
current  this  dynamo  could  give  on  the  short  circuit 
vith  DO  resatance  between  the  terminals  would  be 
'i^  _  100  amptres.  If  the  reeistanoe  were  in- 
creased, say,  to  '2  ohms  by  the  insertion  of  15  obm 
in  the  enter  circuit,  the  current  would  ha  91^*  ~  25 
amperes,  itc.  3,  BottOne. 

[73ol3.]— OItIdk  Motion  to  Water.— Sink  a 
Bajkar*B  mill  below  the  surface,  and  pass  yonr 
power  through  that.  Jxcs.  oe  All  Tnipga. 

^I3.]-Qlvlnff    Motion    to    Water.— Mr. 

-_  Ureathead,  the  etigiueerof  theCiCy  ondSouth 
London  Subway,  some  years  a^  invented  an 
appliance  which  he  tatmed  an  '*  injector-hydrant '' 
n  which  thepriociple  meutioaed  by  "  Water  "  was 
mployed.  Eiperimenta  were  made  before  Captain 
ihaw,  the  aunenntendent  of  tha  M.F.B..  on  tha 
ise  of  the  ii 
the  maiaa  o 

I,  these   Bxperimcuta   were  repeated   with   very 

afactory  reaulls.     A  Jin.  jet  of  pressure- water 

(at  7301b.  per  square  inch)  injected  into  an  ordinary 
jot  of  wat«r  althe  pressure  in  the  water- cocapauies' 
mains  caused  tha  jet  which  previously  only  reached 
a  height  of  40ft.,  to  ascend  to  from  90ft.  to  100ft. 
'     '  "'  these  eiperimeots  will  be  found  in 


distribution   of  hydrauUc    [tower  in    London. 

-     ■■  ilioitioi 

P.O.  D. 


!  hydrau 
batly  ba 


obtaioed  on  application  i 


[73515.)-Mlniniuni  Deviation.-WTiat  would 
I  the  uae  of  a  priem  if  the  emergent  r 
parallels  P    The  object  of  it  Is  to  spread 


e  of  a  priem  if  the  emergent  rays  were 

1    f,  .  _,..__.  _t  ,.  ,.  .^  spread  tba  rays 

onged  in  orffer  of 


the  wave-lengths  of  the  original  rays. 

[ 7 35 l'5.j— Minimum  Deviation.— Are  you  not 
aware  that  the  emergent  rays  undergo  diBpersion, 
some  rays  being  refracted  more  than  others ;  and 
have  you  not  observed  that  the  length  of  spectrum 
thrown  on  a  screen  is  longer  than  the  faco  of  the 
prism  V    How,  than,  can  tha  raya  ba  parallel  ? 

Sk. 
[T3545.]—MinimiimDeTiatian.— The  rays  pro- 
ceeding from  each  point  of  monochromatic  light,  or 
'ight  of  one  definite  dcgraa  of  rafrangibility,  ron- 
lered  parallel   by  m^ous  of   the  colhmating  lens, 
continue  parallel  after  emergence  from  the  prism  or 
rain  of  prisms  of  the  spectroscope,  whether  placed 
it  the  angle  of  minimum  deviation  or  otherwise ; 
bat.  of  course,  t)ie  rays  pertaining  to  each  de^jreo  of 
refraugibility  in  ordinary  light,  after  dispemoa  by 
"'-  pnsm,  diller  iu  their  parallelism  from  those  of 
ir  degrees  of  the  same.     Dy  using  tha  prism  at 
e  other  angle  than  that  of  minimum  deviotion, 
spectrum   becomes  more  or  loea  elongated  or 
shortened,  but  in  the  former  cose  without  any  cor- 
responding advantage  in  dispenion.     The  principal 
reason,  however,  fur  the  general  odoption  of  this 
angle  ie,  that  thereby  the  largest  amount  of  surfau 
is  presented  to  each  objective,  and  therefore  the 
maximum  of  light  and  greatest  elficiency  secured. 
W.  T.  N. 
[73546.1— Malleable  Iron  CaatlnKB.- Thia  is 
_)t    possible    on    an    ordinary  See.    as    the    heat 
generated  is  not  aulficient  to  melt  the  iron.  Neither 
—  sand  nor  river  sand  is  of  the  slightest  use  in 
_    ilding,   as  they  will   not  stick  together  when 
rammed.     What  you  would   reqoira  would  be  red 
loulder's  sand.     If  you  take  a  handful  of  "-*- 


ituff,  and  make  a  ball  of  it,  aud  then  plaoe  it  gently 

'  "      "      '"     stain  the  exact  form  you  have 

of  the  grit,  as  it  ia  called.     Ni 


on  a  table,  ii  will  retain  the  exact  f 


>ther  sand  that  I  know  of  do<'a  this,  and  t)iis,  aftei 

yisti,  and  ia  lucd  for  filling  mould,  b!.ick  mortar, 
iiC.  SpaiMX. 


[73.743.]  —  Kail  -  Cart  Wbeel  -  SpOka*.-: 
"J.H.  £."  boa  another  set  of  wheel*  made,  let ki 
make  aure  that  the  hubs  am  lapped  witti  a  fa 
thread,  the  spokea  acrewsd  the  same  pitch,  ii 
made  a  proper  fit :  he  will  find  that  oU  iom  t 
work  through  where  there  ia  do  room  for  it. 

A.  HoMu, 

[73548,]- Uall-Cart  WhMl-SpokM.— Do  h 
have  doue :  Discard  the  drilled  and  tapped  kil 
and  use  Dunkley's  wheels.  I  do  not  know  Hi 
they  have  bean  described  in  "  our  "  paper,  K  p 


.taide  from  the  centre  to  end  ;  the  S«| 
are  stamped  out  of  steel,  and  made  in  pauitoin 
on  to  hub ;  the  spokes  Aou^-  into  holes  in  fissf 
The  hub  ia  taken,  and  a  pair  of  lock-oata  nm  a 
the  middle  ;  then  the  flnngeB  are  run  on  ^  lot 
nuts,  the  spokes  are  dropped  through  tfaeiimisS 
usual  way,  andthenhooked  into  the  ho'as  io  Bugi 
Tha  bub  is  then  held  while  the  rim,  spokis,  a 
flanges  ore  revolved.  Ttiis  action  screw*  tie  tt 
daogoa  apart,  thereby  tighttmiag  tho  spoka  ■ 
pulling  the  lim  dead  true.  The  lock  nnti  thMl 
it  permanently.  Buu, 

[735.il.]  — Stamped  Kotal  -  Work.  -  lita 
ammonia  and  ground  chalk  applied  with  a  ttM 
and  afterwards  polished  with  washleotb*,  wH  1 
found  effective.  P.  J.  B. 

-Ton   (^  H 


pons,  you 
one.    1 


[73.)a3.]— Harmonium  Pan.— 
cbase  a  soundboard  suitable  for  ous  luw  w  m 
for  7s. ;  therefore  it  ia  not  worth  while  to  go  hi  It 
trouble  of  making  one.  Beaidea,  if  yon  hare  ao 
bad  sufficient  experience  in  making  hanaoeia 
'  to  f  ait  in  the  Biat  Bttanipt.  7^ 
vB  you  (or  anyone  else)  iitob^ 
pons   are   cheap  aaoiudtBaBi. 

(73S53.]— MloroBoope.- Averygoodmiansi^ 
indeed,  aud  one  with  which  I  have  workidtel 
long  time,  is  Chaa,  Collina's  histological  mionaf^ 
the  stand,   and  variaus  eyepiooei,  objodirn  u, 

£13  lOs.     A  sound  instrument,  with  n • 

coarse,  and  Sue  adjustments  :  but  with 
qualities  it  has  Ita  defective   points — ths 

perfecljy  plain,   and   its   substage  mirror  i 

good  one.  These  two  parta  can,  howa>sr,l)M% 
replaced  with  something  better  and  mors  nv 
able  at  a  cost  of  about  £3.  There  ore,  of  M% 
many  more  expensive  instruments;  hat  Uh 
sound  one  at  a  reasonable  cost. 

FBEDEauiDm 

as,  Nawingfou-causeway,  S.E. 

[73655.1 — Lenaea    for    TeleacopM, 
"P,  J.'a      query,  I  infer 
the  so-calleu 

iDstrumants, 


Ith^bpl 


ft; 


query,  I  mfer  that  hewidissBaw 
illea  astronomical  telescope  of  tktk* 
vhich,  though  long  superseded  If  Wta 
nts,  has  proved  itself  very  nieful  ip  wji* 
n  uiat  case,  his  two  eye- lenses  snoM"' 
not  for  one  eyopicco.     The  Jin.  lKai» 


I  o.g.,  and  you  will  getthsDiB^      ,, 
le  telescope.     But,  before  ialvpt     , 


low  power   magiufyu 
B  one  a  power  msgnifyiug  40  teas;  "I 
■.  will  bear  being  viewed  by  »  lauw^ 
B,   ne  will  get  with  it  a  power  of  30;  ■* 
.„..^^  with  a  Em.  focus,  a  power  of  Iffl.  B*     ■- 
the  focal  length  of  the  oje-lans,  whatever  M  » 
■  ■    thatot  theo.f    -    '- 
if  the  te 
.'-.-  ig  for  high  p         ,    ^^ 

1,  yon  should  consider  this :  t»  W* 
...  a  lens,  the  greater  its  chiorailif » 

spherical  aberrations,  or,  in  other  wordi,  ft")" 

'-xt  it  is,   and   cirf   I'trtd,  gonerallj  jftuM 

short-focus  eye-tens  ia  comporabTtlf  ^tf 
:in.or  liin.,itmu3tba  very  thick,  mi  to" 
kinds  at  observations,  which  are  thsrA]*' 
creased,  is  added  the  imperfection  of  ths^SBili 
ladeof.  If  it  be  small,  thoeo  impeirfsctuni  * 
lUch  less,  bat  it  will  not  give  so  much  litfiL  B 
lOst  coaae,  this  is  a  smaller  evil.  To  kno*  »«  I 
t  the  "principles"  of  optios,  "P.  J."  do*  ] 
treat  a  shilling  in  ahook,  preferably  a  aecoDi-AHl 
:ie,  and  he  will  get  more  detail.  A  Carunt. 
[73.555.]— Lenaea  for  TaloMOpe.—Thtes  talis 
lould  be  made,  one  about  3tiin.  long,  and  aSa^ 
Lometer  equal  to  the  diameter  of  theo.g. ;  uott' 
tKiut  2in.  long,  aud  of  the  same  diamote  si  As 
repieoe  lens  a :  and  a  third  abont  8in.  or  Mta. 
-jng,  arranged  so  as  to  form  a  oonmcliB 
between  the  other  two.  Thus  it  (ths  l*tt«1 
.y  be  of  an  external  diametar  equal  to  Ot 
emal  diametar  of  the  Urge  tube,  and  hin  i 
a  end  a  eouple  of  internal  circular  dna 
accurately  mode,  with  concentric  hole*  equal  to  Ai 
eitamat  diametar  of  the  eyepiaoa  tube.  Ths  DCS 
important  point  is  to  make  sure  that  the  optic  >a 
of  the  three  lenses,  when  adjiuted,  are  all  is  < 
straight  line.  Tha  two  eye-leusai  should  be  In 
in  tho  aye-tuhe  exactly  Itin.  a)kart  -  half  sia D 
focai  distances.  Between  them  ihonld  be  BaJ  i 
circular  diaphragm  with  a  bole  of  luitabla  us  (i|t 
half- diameter  1,  lin.  from  the  eye-leu  (the  !■ 
focus  leus).  The  eye-tuba  shonld  ba  plocediath 
'        (Ttladintoft 


BNaUSH  UaHANia  and  WOSLD  0>  BODENOE!   Ho.  IM9. 


nillitbls  tod.    One,  peifaairi,  Mn.  bj 
thenaboat*,  mnld  mit,  lul  onljr  nat 

01  two  0(1-  —     ' '-  ■"--  -  '- — 


cmdblB.     Would  A 


.5!  1% 

- jDctmcttid 

bnua  in  ■  plumbagD 
.ber'i  ladle   do   lor 


[TSeS&l-'WaKiiBT'a    Eleotrlo    Bell.— Win    l. 
mder  Idsdlf  Hnd  a  akMcli  of  Uiii  bell,  wbioh  na  t 

-jpported  — .  — 

coDUct  with  the  dwtro-mftffuet,  the  conatnn 
HdQ  rultablD  otjly  fur  n  Blngla-fitfokfl  bull.—] 
(735S8.l-WirB  for  Induction    and  Medical 

Coll»._-Mr.^  ^S'J™  bM_KJtai  »         

forUic 


at  tbo  rul«  Ii 
f  HitnpW  ^eaR«d  Ht  T    If  not 


[T36»0,l-Onttiiia  Klrror.— I  bixe  a  mirror,  ■ 
II.  br  sit.  eiD.,  lud^  aboitld  think  it  Ii  3-iein.  tbick. 
uttomtitunM.  Vill  •oms  ODB  kindlT  lell  ms  i 
m  be  Aam  iriUi  an  InJn  wiia  ftnUbed  ooDflA  / 
t  br  a  oumnl  froi .. 

will  bs  rff^uind,  and 

iaiict  ptacticatde,  liow  — 


iMttoTl    How ma-^  , 

*bat  du  vln  1    If  tbu  pla 
■heeti  of  tbl*  d»  cut  I— B. 


-To  Ha.    BoTT. 


the  dfild-magneta  7 
utibtd  in  TDur  boo 

J  h*»eiiiHde  tbe  a 


pra«n  of  coDfltractioo,  oi 
,  will  xiie.  uid  b(  wbat  pi 
Die  of  maUeable  iioD  Idd 

jierrapecto  u  the  one  d{ 

by  yoo.— Jacob  1, 
[JitSBS.]  — Antiflnctuator  ftr  Oaa-Baa 

'WDl  khm  mder  be  good  mongb  to  oblige  me  wilii 


algac-UcbtB  CBnKd  by  toct 
jand  to  lake  eou^  IjWiIf^ 


poTtiOD  if  the  driviag  wbwla  were  i 
l«dcm  and  ijaileiB  both  IliO'  diam.,  i 
ab(>uld  be  Bin  and  ottoke  of  eylinda' 
ftun^platca  be  oaAt  teparetely  from  tbi 
■Aennidg  Mnwed  logcUiet  T  3.  Would 
art  the  whole  wheel  out  in  one  pi»:e  b; 
WW  tht  wheel  In  aoe  whole  pieoe  ft 
i.  Would  MciUatlng  cfliaden  '  '  ' 
(hey  KOJ*  it  equal  to  elidp-tnlv 


cylmden  T — Loco.  > 


[71SSI.]- Paint  in  Oaltapitble  Tubae.-I  ihould 
he  Teiy  toMnh  obliged  il  eniBe  readec  would  kindly  tell  ma 
the  beat  war  to  put  point  Into  roUaHJble  tuboet  How  ia 
it  untaUy  done  I— H.  II.,  HoDtieol,  Canada. 

[7SeH.1-B>Td-Drylaff  Paint. —Win  aome  reader 
Undljr  tell  me  bow  to  laix  a  paint  which  will,  when  ap- 
plied to  bright  ateel  tubing,  dW  baid  with  a  amootli  and 
ptcferablr  dull  mrface.  uid  which  will  Dot  be  liable  to 
Bhip  »b*0  iwi^ly  qsBd  t  Colour  ImmateriuL  Themetal 
ie  not  poliahed,  but  merelj  cleaned  up  bright  with  erner?- 
^1^1.     T  — ..  ^AA  4i.^i  y,g  quick^drying  enamela  aold  hy 


te.,ar 


le  lor  thia  puipoae.— Piu 


[TSSeO.]— Ori 

a  ebambtr-otKan  in  a  dn>nng-n»m.  Aie  uieie  aor 
deaigna  pnblii£(d  in  any  form  I-F.  C.  H. 

[TSMT.)- Attraction  of  a  Bphere.-Peifaape  some 
kind  matliematiaa  reader  would  BJisurt  me.    IwmitdUko 

sternal  particle.  It  iaduue  In  Todbunler'e  "Statin" 
4lN«««S).butibl(lbcf»  aMimed  that  the  aUnotion  of 
the  whole  abell  ael*  toward*  the  centre  and  before  iulf 
■ntlDg,  the  attiaotian  qf  an  eltmoit  of  tha  ahell  ia  re- 
■olnd  along  the  line  joining  the  nleioal  partlele  to  the 
CCBtn.  lilt  not  pwabla  to  ftnd  the  total  atUactlan  by 
fartegrating  the  abaolute  attnlctlOD  of  eaidi  element  of  the 
■btfJi  without  teaalviog  along  the  line  joining  the  iwotre 
to  the  particle  I    TliiB  u  what  I  would  uke  to  lee  doDe,— 

[TSSSfc]— To  VLe.  Bottone.— Would  yon  kindly  in- 
form me  u  to  the  aize  of  an  engine  and  boQer,  aiutable 
fordnvlDEonBOf  yourlGa.  Sd.  dynamoiT  Bailer  Teitieil. 
^vfenedtobimoa«l,udif(tfo10TaDppiir:engineo[launeli 
type,  and  double  cylinder*  (glie  boretnd  itroke  and  teiola- 
tionil.  Eogloe  ro  drive  dynaoiD  by  belt,  and  to  ran  at  a 
ateady  apetd. — Ualta. 

(TKB9.1-PhotoerapUa  Bflal^.-'WIIl  wmo  one 
■abohaa  had  experience  with  tUnu  kindly  tell  me  what 


toneeglaaaplateaorfllma^  J  am  Inclined  to  the  latter  on 
■Mnnt  of  their  pntabihty :  but  aa  alt  th*  photognphen 
1  know  Dae  glaae,  1  bcaJtate  to  adopt  them.  Are  tiiey 
moredifBeulttodcTrlup,  and  can  lu  gnod  picture*  be  got 

(Vasoo.J-VeKetBtion    In    Coal-miuea.— I  ha>e 


a,';. 


[TB801.]-OleKiinB  SUn.-I  work  i 


alabaater  and 


leoompofed  by  the  ebemieal  elomenta  of  the  e 
b  (hcri'  anything  Ihit  I  can  add  to  (he  water  to  i 
[hii  action  i-BiTi.. 

173801. l-KarWnff  Toola-I  *i»h  ton 
tooli.  lathneaoy  acid  that  will  mdcliblymi 
[  hare  tried  nitrlo  acid,  but  it  only  ataioi  tl 

[rssos.J-Knaloal  Box.— Wm  aone  fellow-render 
if  the  "  E.  U."  help  me  out  of  my  dlfflculty  In  tEpaiiiag 
In  B4iT  muilaal  box  I  I  o«D  make  it  play  the  ali  tunca. 
but  two  toDeeareecarcely  heard.  I  have  tried  many  waya 
Init  cannot  make  it  piny  the  idgbt,  althoagh  I  uodentand. 
1  little  about  Ihetn.  Could  I  haie  new  pina  pat  in  barrel, 
md  where  eould  I  aeod  T  What  TDoliefl  some  of  the  large 
»eth  mike  a  aqaeakiug  noiae  t— Bcrkit. 

S3BH.  ] — Flanetarinm. —I  am  makioR  aplanelarii 
can  aflCertaid  in  what  poutlon  m  theit  roapfol 

>rbita  to  place  the  planetft  from  the  Xautient  Alvuii , 

Kh\Ai  irtvi^H  their  hBliocentriD  lougitudea,  hut  cannot  find 
to  plaoa  the  Mttb.    sbouhl  It  bo  180=  off  the 


■a  right  M 


m!-' 


, Vertical    Cotomn    of  lAght  otbt 

SattlnK  Son.— Abont  fire  or  afx  yearaagoahieodr-^ 

myeelf  aaw  a  nertieal  enlnniD  of  light  orer  Uie  netting  a 

I  should  say  it  would  be  ^But  10°  high,  tha  lame  width 
Vi  the  aun ;  and  it  continaed  viilble  for  a  conaida-"- 
time.    It  would  be  about  May  or  Jnly,  ai  the  aun 

Kiting  north  of  weat;  bntldld  not  nuke  a  written 

about  it  at  the  tims.    We  both  regretted  alterwatda  that 

we  had  not  photographed  the  appeanuM  u  acanur 

aiallable.    I  MW  aomething  rimHar  tUa  laat  wael 


.  Isnfenilaln  the  phena 
oould  be  nnderatood,  but  a  long  __. 
light  does  not  leem  eoally  acoountad 

[T3noe.)~Stin.— I  have  anera]  time*  tried  to  get  agood 
picture  of  the  sun  thrown  thnniglLa  refracting  •-»— — 
on  to  a  white  card   held   beyood  efepieoe,  bu 
foeuB  ie  altered  either  way,  " 
iabcit  plan  to  adopt!    Tel 


mltianot; 


but  though 


rv38OT.l-Pianoft)rte.-To  U*.  8 

eflteem  it  a  great  faTour  if  thla  gentian 
astothefouowliu:— Til..  What  la  tl 
fj?chnical1y  ti 


mically  termed  ^Walae"  notea  In  a  pianoforte  t  1 
re  any  remedy  for  this,  or  ia  It  pOHibiB  to  tune  then 
-hUf  T    If  »,  will  he  kindly  ilale  how  to  i>roceed  I- 

..  S.D. 
[TSMRI— OTinillne    qoproUtes.-Can    any  kini 

loneeforgrtBdiagth- -'-—    -' -   ' — '-     -   ■ 


l7M<».l-El6otrfoaL-Conld  at 
irjv  much  reaialaooe  SOyda.  of  \i  g 

.nd  what  ie  a  good  thing  to  ealur 


length  of  wire,  one  after  another,  la  it  roaolred  t 
calculate  all  wire  need,  or  would  it  be  aumdent  Ii 
menanring  the  room  wired  longeat  diatance  from  preaa  t 
batterr,  conajdertng  other  nfoma  being  Jeoa  In  diatano 
will  work  in  aamo  for  the  calculoliaa  of  realatanoe  ii 
eircuit  agalnat  battcry.power.  or.  In  other  wordri,  aa  worl 
actively  done  by  batUTy-power ! -SoaaaeET  L^ld. 
|73B!l.]-OolI.— WillMr.Bottone  oi 


lUye 


t  kiodly  help  a 

""■i^t 


r  nsulla.     The  secondBry  wire  ia 
*-'ng  end  of  t — ■' — '—     -Mri.-* 


bi^ttery  would  be  the  bi 

IfBeit.]-] . 

"  A.  S,  L."  taiDM.  page  1»),  ■■  French  Sdentifie  Ti 
would  eiplain  how  the  Image*  of  opague  abdea  n 
fleeted  on  to  the  acreeo  by  the  '*  Lampadommi 
"  po»«fblD  t-  -■•— '  •'-—" — ■*— 


clear  larerage  of  Sn.  tttaa  A  to  edge  of  bcJt.  What  totoe 
will  be  requued  to  apring  the  end  A  away  from  the  sup- 
port B,  Drat  a  dlatanee  of  lin.,  and  aecondly  adlatance 
of  {In.  I  Would  A  iping  bade  to  bear  with  aome  pree- 
aure  againat  B|  on  the  force  being  rvmoved,  and  would 
thiapnianivbeeqii«ltowhItitwa*Drl«iBal]y1    Thennt 


%  amall  punkha  for  the 


me  the  niiee  involnd  In  Iheae  i; 

[fMI*.]  -PnnUut.  -  Could 

night  oyer  a  bed  be  oadllated 

thing  ttaaooaUe  in  prioe  I    I  _ .  ._ 

U  K,  I  abould  be  much  obliged  if  any  of  yuui  mwn . 
eoold  iDfom  ma  thnngh  the  Bcdiom  of  your  papar— 1. 1 
What  aiia  [leotlon  and  leiVthI  the  electro^nagnela  ahODld 
be  T  S.  Bow  mnch  wire  (and  of  what  aiie)  ehootd  be 
wound  on  themi    3,  How  many,  what  Blied,aDd  what; 


anke  of  hatterii'H  should  be  med  I    The  balls 

[7M16.]— DrtvlnB  MoohanUm  fbr^'icydgt-  I 
should  feel  thankiiil  it  an_y  mttchanieal  r&dvwMH  I 


aketeh  for  driving  a  tricycle,  and 

-'■ntlarly  driven.    The  doable  rack  I 

le  racli  to  be  in  diffi 


nother.    _, . 

and   detect   to  alternately    grip   itf  *|ri 

.    AA  aiD.  long,  BBSfai.BBdlEa.,  00  th.  d^ 

V).    Firiloafl  4ia.    dia,  or  appnnlaBliH ta  W. 

'       -     a  <Sln.  whMlod  nuAiBB.    DD'kiBt 

—  — [  will  oacillate  by  allOTnata  pi— hj    , 

pedala  D.    The  amuwemeot  looks  weU  oBpifaiBh^    r 
pedali  DM  all  the  vsi^t  on  thorn  IhmwtaantMteBa     i 
An  advantage  obrioiuly  over  the  otdraary  ^b^  i|a 
thedriyer  eao  apply  hla  foil  weight  la  colyilM*" 
'  'lird  of  the  reroluiioo.— KfiiFaa,  > 

[73SI8.) -Newspaper  Baok.-wai  "JtAilll 

_.j_  .,  _i , . . — ^^Tiioaiiii* 

>,  ktadypi 
lUietaa*- 

hoUi^ 


Trades, 

-  tha  BDOV6   ID 

illuatraiion, 
number  of  pap 


cannot  imderBtaad  fi 

;  the  other,  eoull,  to 
ig  Tor  the  current  papeTB.    ALaii  to  keep  pi^^ii  i 
ig,  boftway.— NKKji'inaa. 

Sm7.]-Paintinir,  Vamiahlnr,  andA 
UlimyrBKlBrkinflyK" — " 


uea,  &e.,  of  thabntahtat  Alao  hov  to  oi  ttipH ' 
lamel,  and  vHr^  bmahea,  ao  that  the  t^mm 
"I  varnish  ia  a  perfect  autfaeewlMB  dry,  wiOartiV 


Ing  brush  mirk~>nd  imperfecUona  that  they  oflaliM 

[T93IS.]-Bestoiiiiff  I.eclanclie  OelL-OpS* 
lealed  porous  ceil  of  anordioary  I>claacb4  beliMM" 
"-^  the  corrunt  from  a  bichramate  or  Biinsent  amai 

hat  la  the  lf»t  curmt  required,  and  for  toMl 

In  what  liinld  ahould  the  porona  odl  begWI 
.  Which  wire  Iroia  the  battery  abould  go  la  tta|Ba 
cell  teminal,  and  how  abould  the  athnr  wuebemM*!! 
-Md  Nc. 

[7Bfll9. 1 -Electro typin».—t  ahall  be  ^iliq< 
yourreadera  can  inform  mo  how  to  ttiup  abUHllt 
electrotrpc  I  I  want  one  that  will  depust  on  int.* 
flin.  moulds  at  one  time.  1  ahuuld  alao  be^adwbt 
of  any  practicable  book  on  electmtyplng.— &Bonafnfc 
hantV 
It  thMM; 


tenyaqWra 
LyolaaiSF 


degree  readings  converted  itf 

[7SSM.]— Teleeoope.— Have  meanaam 

laking,  but  want  paitioulara  hi —  ■ ■■■ 

jleaoope.    t^ao  make  at     ' 

[TM33.]-Bate  of  Uotlon  ofa  Pendtlliim.-n 

kind  oorreapoodent  help  d —  '-^  ~  ..*!..-«—  jam 


\    I  ought  to  aayt&at  algabim  iatbieri^f 

malioal  knoTledn.  and  tbat,  tbaiAntt'i' 

ahonld  be  aa  Bmpla  aa  pomikle.  'tah^aa 

nwpbie  method.  II  thatia  faaAle.  woold te^tab, U 


SS! 


looonpying  IhepaintBwhanalraaL    IfAiMI* 

aside  to  Clthrough  an  an  of  33°  «  Ui«iak«« 

and  then  Ubenited,  11  .rill  prtmeed  t«  awing  along  tt»« 
CB.  Kequlred,  to  divide  the  arc  CB  Into  a  grren  aaatj 
Iportianslsay,  fmm  10  to  M)-audi  thalUnb**' 
arel  Uuoagh  each  of  them  in  4ial  limas.-^  D- '' ^ 
[73834.] -Chemloal.—Ia  the  parrealage  ol  • 
Luetic:  eoda  bottoma,  aod  oaoatia  ludi  eaynlaM  I 


-WQl  ai 


a  boOet  Ji 


.srS',aa£^' 


[T3SlS.]-0taiiT0ll  BelUi.-^ 
oanae  of  dmtch  b 


bell-hauglDg  kiodly  tfi 


A  OiuRAiiT  Haul 


of  the  ball  helm  wa  w 


1891. 


&.<^2^B 


HBOHAiaO  AND  WOBLD  OF  SOIENOll:    No.  1349. 


Sbonldtherb 


L,  arannratrndiUDDOtciidbaBtd,  ot 
e  tfaemof  eqiulpulHofoVmt.:iL[Ldiitf4mte 
ei  bj  gam  d»iBiLr.  u  rticuininendL>d  tj 
B  tinis  of  Deo.  tl  luL  1.  1>  >  piece  of 
*ertnl  between  Out  dikphngm  and  tbo 
^TiiDta^  to  deaden  the  vlljmtioD  of  the 
iu1d>  ntyluH  prided  atfahut  dJ^bntfinf 

utilijed  u  &  motor  tor  phctnugrhpbf — 
nfttorial. —Mails'  thinlu  lo  thoM  nluj 


diT  give  me  tb«  laHtiictionit 

i.  M."  1 

not  find  what  I  wnnl.-J,  I_  P.m. 
Irlntc  Slmnt  Synanux,— WonM  Ui. 
U'll  me  if  U»  qnaoDtiH  of  wire  giren  in 
DjmunD,"  lor  trinog  ilmnt  Atiwiium  va 
the  best  monalit  fren  onlT.  u  I  lee  that 
le  gira  in  hi*  raplr  In  thla  wMk'a  "E.  M." 
r  Lower  in  tbe  diffezmn  of  mririinnt  be- 
■ne  u  uid  umntnre.  ForlnKHU*,  b«afr« 
It  1  lo  13,  wfailB  in  bli  book  he  mri  abont 
e  K«n  n  ciut-iron  machine  of  lOOo-p^  vbicb 
1  to  17,  and  eecma  to  laairtr  WNy  iretl.— 


nlellCellB.-ToUm.Bi 


vou  pot.    i 
ere«lftillv 


j-dKK 


irend  with  vhat  look*  like  Bold.    Fuull^ 

t  h[MlBB  wand.    Tiro  of  (be 

Igimatcd,  but  tbe  third  ' 


e  had  DC 


I  Uket 


celbi 


1107  Bbtrblea  or  Oarpet  Balla.— 
tlie  above  t    I  Ifugine  tbvr  an  pnt  oo 

tohenST.^I  bare  an  Amaiou)  kitshmer. 

I  anawereJ  IkIIct  parpo«,  but  doe>  not 

ruDDiag  IhrouKh  icon  plate  titled  uroa 

IViU  a  longer  pipCjOr  one  with  a  imallet 

be  an  advantage  I    Will  eoIQe  kind  leader 


o-f«rad.-Wiil  utf  TMder  kinSlr  Bi' 
jnantitf  of  tinfoj]  required  for  a  con 

Bd  tiuua  paper  Mween  eaoh  leaf.  Ih 


capacitj,  and  if  tt 
iI-lL  H.W.  L. 

U  sor  raider  l<U  a 

__  Uj  after  loe 
;  open  without  e 

legaHog    Old    : 

■■kiodlj ■  -- 


and  applr  it  to  the  parts 
whole  Iramtr  be  gilded  wlL. 
Id  liie  and  iapaQDer'4  gold 
■ncfice.    Thanki  for  pait 


thinagh.  anj 
ig  IhsteH  If 


mposlUoa.— TlkWik*   to  :J.  Kceae  fnr 


nnld  like  further 
I  aon  dataOi  aa  to  tbe  p 
dd  iato  ipaeifla  fonu— eu 
iM  tloin^  and  eUmp  agiinM  the  i>ide  of 

and  break  ap  after  being  healed  Hreral 
>  -  Bngina-— Woold  iionie  o(  "oun" 

rile  a  lighl  4iD.  Utfae.  Will  an  engine 
1.  itioke  be  large  enough,  or  would  a  Bin. 
ike  be  betteil  I  want  to  uu  iimplelift 
gfH  to  be  drawn  in  through  one  valve; 

wQi  thu  Talre  opening  t>e,  also  what 

ilhoot  a  watef-jacket.  but  having  a  tin 
Blip  orer  do  ai  welT.  or  how  nmld  I  nuke 


bare  the  3}  bore  engine  if 


p36«.]-Bl«otrloId«llt.-WmM:r.Bottoaelalln 
ow  man^  blohnHnato  batteriee,  enuMingol  iwocarboi 

to  light  a  Eic.p.  {ucandeKeDl  lamp  for  nx  boon  tbrcs  < 
foar  timen  a  week,  nnd  the  beiC  mlotlDa  to  charge  t1 
lame  wiOi  lo  retnafo  darged  for  about  three  or  foi 


|I3U!.]— PortTBlt  Lens  uid  I.»iitam  — I  hare  a 
1-plMs  portnit  lOM,  and  am  dnirou  of  oDllilng  it  u  ■ 
Itntm  objMtiTe,  Ii  it  inltable  tor  nub,  and  WDM  foeni 
■bonld  (ha  condimiaii  be  I    t  aee  in  the  report  of  the 


Lanlam  BoeietT  ia  the  "  S.  M."  laat  week,  eondennra  o 
. . . :,^i     mn...  Tjonld  be  t — 

■lide,  and  a 


— _„ ncoaUBendad.     What  would  be 

nidered  Inng  foeni  I    Vhat  would  be  the  b«t  lamp, 

what  difltnucp  nhould  coadeneen  "    '  '""     *"''   '""' 
from  abjective  I—J.  n.  C.  TIalifi 

[JS613.]— Diohrolim.— 'Will  some  Idod  reader  w 
knowe  give  full  particiilanot  diohroiecope  aa  to  liie.  eha 
and  fltUng  up  of  the  rariooe  paiti  to  tot  diduoiim 


PROBLSM  UCCXXXCE. 


ellowi;  to  ISM  br  D.  Uackar  and  Lii 
Oi  by  W-  Jut  and  J.  H.  EoMwood. 


Thi  r'tt-nal  trorl.1  in  the  laet  nunber  glm  a  pottoalt 
fthe  dMinguiehed  Amerfoan  compoeer- Ur.  8.  Loyd. 
rhose  well-known  work  "  Che™  atimtegr  "  i«  ont  of  print, 
nd  verr  Taloable.  There  is  alio  a  picture  and  a  full 
ccoant  of  ChEu  with  living  pieoea  played  a«  9t,  Leonard' 


OHABflSB    rOK    ADTERTISIJrO. 


Eollowky' a  Olntmant  and  PUla.-A  few  doe 


ANSWESS  TO  C0RHE8P0NSENT8. 


HINTB  TO  COEBEaPONDENTa- 
1.  Writemosaildeotthepapepanlf.andpatdniwliigi 
Dt  Uluatratlotu  OB  aaparatapieof*  of  paper.  1.  Pattitlai 
1  qneiiea.  and  lAen  anaweriag  ineriei,  put  (ha  tmmbai 
fl  well  aa  the  tJtIea  of  tbe  queziea  to  which  the  ^lUoa 
efar.  3.  NoeharniBmadafoiiiiBaMiiBlattan,q>iariaa, 
r  repIlH.  t,  lietMn  or  qoerlea  naking  tor'  ailiTiaMiia  of 
lUDtaoturen  or  DonHpundeata,  or  men  toola  or  othar 


iflanawvred  through  the  poet.    fl.  Letteia  m 

tpondenlB.  nndsr  cover  to  tbe  Editor,  are  not  ftitwaidad, 
and  the  namaa  of  oorreapondenta  are  oot  gireo  to  iu- 

*,*  AttcDtlanii  eapeciallf  drawn  to  hint  No.!.  Tlia 
apace  devoted  to  latt«s,  queriea,  and  replies  ia  nwaot  for 
the  general  good,  and  It  ta.  not  fair  to  omsupr  It  wlUi 
que^otu  aoeli  aa  are  Indloated  abore.  whioh  are  onlr  at 
individual  intcrat,  and  which,  If  not  admUamaaBA  la 
ttiemtelvcs,  laad  to  rapUea  which  are.  The  "Slxpaoor 
Sale  Column  **  ofRna  a  cheap  nuana  of  obtaiolDg  anu 
tnformatlDD,  nod  we  tnut  onr  leaden  will  avail  thon- 


>f  leltantobaad 


Ainicola.— PceaimnI  R«.^A.  Brothers. — ' 
'     E,  Oibbona.— . 
?ellowof  the  I.  ._.  ._  ... 
.— S.  Bottono,— Menhanie.— 
Birtent.— rercy  Eoid.— B.  fl  -    ~  - 

Tdiw.  J.  O'Coxjoa.    (Hie  i 
given  that  anyone  ia  at  liberty  b 

artiole  for  the  piirpoee  of  ei 

right  Ilea  at  the  haai  -"  "--  - 

Is  f or  Uie  porpoee  of -^—w, - 

muM  not  be  a  banaflolal  near  of  the  pitanled  aitido 
wiUnnt  lisenK,  and  at  thia  period  of  ita  hMory  it 
would badifflaolt to  atiovthat  a  Blake  tronBatttat  I* 
uaedmetely  for  experiineBtaliKirpoaca.forttaanBtrue- 
tian  and  eeBaMHtlaa  m  well  known,  aiid,  U  uaad,  it  ta 

.1.-: — I 1  ^v_..  Ondout  nnethlilg  daeL  orfa' 

a  OrrtpatnUl  tfvuwlKtta 
U^"(tat 

kdfli'diaila  ai — „. „  _ 

You  have  made  a 
t  the  oen&e  dial  agi      . 

to  fourBketeb  the  IndAX  reads  more  than  **■-  ■" " — 

maktv  it.i-0.  v.,  Ulle.  (YDawiUhamaaL-  _ 
ahouth^rule.    "Irish  linim*^  ia  genetallr  ui 

ndaatry  ia  Belfast.    LA"  donkey  "  eagine 
.,1 . 1  eonoeoted  with  the 


wISTSSigi 

logne  of  *'E „^    —^,-'-  — — --- 

to  back  folumea.  Auy  sort  oif  bell-^iaBdls  eai 
adapted.  It  la  onlr  ateeaaary  to  aa  uiange  It  th.  . .. 
toawa  ooetect  and  complstaa  tha  dnait  wbsn  pulled 
out.  BendfoTBpiiBB-iiatrramoMofaqrBdTSitiaan] 
— PcuLao.  (Ifot  eav  to  say  witteut  Basing  tha  soil 
and  tiaeing  the  oootss  of  Om  wins.  Ten  will  (bd  nnu 
diagnuu  even  in  leoent  nombn  wUeh  wDl  halp,  and 

Sn  COB  easily  pnt  Uw  bbU  M  the  aetoal  teit.1— BiasaaT 
.  BooBK.  (It  reegrad-m  donbt  it  was  notlDsd ;  bat 
If  it  was  abont  a  dynaino,  yon  wen  probably  anawared 

sketohes  and  replies  wUdh  have  sppeend-a  tew 
hundreds  by  thla  time.)— A  Twatvi  Yiass'  BaaDaa. 


wniBg 


!T.)-E.a 


(The  bi 


eipaada,  and  oaaapyiiig  the  place  of  — 

the  latter  out  al  the  jet )— E.  0.  O.     (Any  ol  the  large 
ta  wlU  tell  you,  when  they  are  informed 
I  you  with  to  advertiao  for-    If  it  is 
dal  forfn  of  "  French  acientifle  Inatro- 
aa  good  a  mediam 


Colomn  won 


anted 


Buys!  Society,  we  should  .  . 

" BpeatrwnABalyaEs.**    t.  Thsbest  woraua  -cwuna- 
i>  undoubCsdly  Loid  ^ylalgh's  "  Thwry  of  Bound," 
two   toIbsscb.    Uaoullan:    bat  ths  pc^ularwork  u 
Tyndall's ■' Bound,"  pobltoedbr'——     "   "" 
tainly  not  by  competent  autlwitdf 
years  to  study  it.1— FaAOruiAL 
refar  yon  to  pabluhi 
C.  T.  a    (Bee  invii 

ooass.      jOagi'Bb^oer's    "EVmenii    of  Coi 

but  so  much  depeoda  on  what  la  wanted  that'  itu  diffi- 
cult lo  adrise.)~-X.  Z.  Y.  IThsre  are  some  paiopldeta 
on  the  subject ;  batit  ia  quite  aspedal line,  aadrvquirea 

P»Du5m^  'iD^a'j.  kfills-t  ■■  DatruotiTB  Di»- 
tll]atian'>BiayaBtl  you;  but  the  anbjcet  coven  a  wide 
field,  and  la  yriy  technical.    Thsre  an  sevenl  worta 


.    3.  Cer- 

a^T'Vs  Sua* 
auoh  worlu.J — 

ibjeclal-Joiarn  Mob- 


ENallSH  HKOHAinO  AND  WOELD  Of  SOUNOr. 


"Gu-Ukouur'H  Hjiudboak  "  would  be  useTuL.. 
Kit  SiiDscaimk.  (Dimnions  tor  elrctro-sUdiiiH  1 
hHtn  ^ven  in  back  Tolum»;  but  il  tod  want  a  b 
_"  Eljjtra-MeUillan."   Ctotij  Lockwood 


laty."  C 

._ )-Til.o.    ._. 

Olwow  UatTsnltir  Ubnty,  nniat  }<>■>  Huch 
Btl!  IMu^a  wjAbu  of  moltlplei  tdtfiapbr 
lanibed  in  the  Doobw  tot  tUnh  ■§,  1884,  ud 
jaa  iPDold  pnliBUr  find  QloitiBtioiu  in  tne  Journal 
ot  Ihs  FimotUn  InrtiUtB  nbont  thut  dattl-C.  J.  O. 
(Bo  far  u  we  know,  [be  iDbiect  ended  In  Vol.  XUX. 
Thenwere  not  anj  Bepli™  lo  "  Wonnds"  »boiit  tba 
dkUi  viren,  uid  Qfiery  72211  lenuini  aaAnswercd.t 
— ToDiio  EiTTI-.  (WUtdo  youmwBt  Ameriurijd 
AKftle  long  eoougbwilj  indicate  tbe 


TtSJlt    or    aUBSCBIFIIOX. 


I«.«d.  tef  All  McnthA  ud  l\*-  roFTwil**  UobtbB,  ^Hi  frtt  taUf 
vt*rtb«  UlLtLHl  KiDfdoq.     Far  lb*  UDitnl  Huicl.    ]!•-,  or  M4I 


—■■■■_     illT,     'kLt,     iItt.     IL*ll,     IL' 
d  LI.,  btvid  kacl*th,Ti.*ub-    PtMtb**,?*. 


-,_     .     . know  .DToot      

]oag^  11  propBTly  mifede,  it  wlU  r^tun  it^  munetiim 
UirWk  TVTumKUme,  opeoiallT  tf  tbe  "keeper ''^iakevt 

wambrntf  ^at  jaai  qaevtioni  take  tha  foxia  of  mn  '*  cstl- 
lutg,"  and  It  vonld  thenfan  be  sdiiialils  to  pTe  all 
nrtteolan  to  •oma  firm,  and  aik  what  prim  tlwr  eonld 
do  ths  ira±  tar.    Wto  not  Mnd  tha  qotaliani  dimt. 


(We  do  not  lUink 


wlH 

Intanutiaa  TOO  nqnire.]— AcBou.,  (PleRH  see  indlsea 
for  tin  lut  frw  TBUi.  Wb  do  not  know  tha  works 
ntamdtoi  batpoeaiUTthebookiigllisnaiaiuwwertbe 
qiuittou.1— IjniODi,  Q.  8.  (Certajnlr,  like  ether 
bwUi ;  bot  It  ii  done  br  w«ke»  In  noenil  sbopo.  It 
nonlTa  prmnHoB,  hot  thare  ii  no  gnat  art  in  laainerbiR 
ordlnaiT  work.  We  do  not  know  of  an;  nlanii  dot  (tf 
a«tiikd«TOtedlottwiab)Mt.  Beeindlecafornfamoei 
to  thi  natts.)— KuTH  Tuotoli.  (Oalr  fnnn  tke 
r*'*-*—  at  Sh  iddnai  fina,  we  prenmie.  A>  to  lbs 
motor  erela,  we  know  nothing  nun  about  it :  bntthen 
1*  »  deabt  that  daotrioitr  tan  be  ntiliaed  to  ditTs  a 
onl*.    At  piMMit,  however.jUie  law ' 

■iV, 

h  nbjeota 

HlMUlhi  far  polntlBg  out  that  the  Dame  o<  Prof.  r^Kf 
waa  ineoReettr  gifvn  Be  Cany  on  p,  419,  Jap.  S-) — 
Enolil  PiTTBi.  (Beed'i  "ftutltiea'a  Hand-book," 
T.  Reed  and  Co.,  Bundeiland,  will  give  all  Infonaatian. 
Unit  Kppl;  at  the  owno*!  offion  or  to  the  aniinwr  on 
boatd.l— D,  Dahltko.  (We  ballBre  bo.  Xodoabltke 
announcement  will  be  made  In  the  naaal  war-)— A.  B. 
(I)o):Duni»n<licgKlnalebellat    We  do  not  recollect 

niiDib<.i*.)-'M.  A.  iWe  are  net  lure,  but  think  the 
sddrt™  i»  so,  Uanoiicr-squiife  !  —  H,  O.  (Inofflpial 
upeFV,  wc  tbinlc,  irhicb  are  pnbliahed  br  tke  Qneen'a 
Pnnlera.  Bfie  and  Spottlawoode,  But  Harding  street- 
E.C..  and  in  tbo  TmuiaciurHj  of  the  Institute  of  Naval 
AnhilMta,  S.  Not  yet;  but  piolwhlr  will  be,  eitfa< 
br  the  BodetT  of  Arti,  or  hj  Bell  and  Bona,  Yoil 
■Met,  CanBl^gaiden.]~0.  A.'BaEaw.  (We  htm  i 
■page  to  diienii  qoeitlaaa  of  nUwar  tnaiice.l'Cxii 
(Ho  book  that  we  know  of.      A  bonl-Ode  bnlldii 


OTJB    EXCHAiraS    COLUHH. 


Wanted,   Ooleostsra.      Biekange  with   ealleeton, 

Sr.'*l'£'o^;Eim-™i';^'.ptL;Vl^"''  ""***■      '™*" 

Poatara  Btunpa  for  cxc&aage.  ABTthlnnbrio-*- 
W01  eicbange  for  IH.P.  Taitieal  or  Horiiontal  Earlne. 
Wanted.  Modal  Printing  Pr«a  and  complets  Outtlt. 
Wanted,  anull  Ciroolar  Saw,  to  work  with  treadle,  with 

InBtfrntograpli,    balf.^>latc,   three  double   backs, 

«tiilnj|lBaH.'-'D,».  £LED«-road,  ClBph-Di- 

A  Pair  of  Bnbbsn  for  nfetT  bicrcle,  far  SUn. 

bHl  bj  lla.    OSIC-H,  0.  Lo"^  117.  r«rf-.tml.  EJmonWn. 

What  offers  tor  a  heair  No  1  Oem  AlT-Onii  P  in  good 


Mproflt  n)««,otoo 
>.  M.    (R  b  eridr 


aad  otbcn  ot  poUghed  coal  and  ilaMwd  other  ■oh' 
■tuee*.)-Ja.  Ba.  JFnMBllT,  pakapi ;  jnat  oow  we 
we  too  fiill.)-a.  W.  MiDDLirex.  (Wo  beliaie  a 
liodue  if  ofcffstij.  We  do  not  think  the  law  neant 
the  "agente"  of  a  lot  of  twepennj JialfeeUT  "  Waleb 
anba"  toMcapethellabUltieaandnetrictlaBBtowUoh 
rmrj  rcapectable  watchmaker  ie  inbjsctfd-  Yon  had 
better  oenault  four  local  Endae  otQcer,  and,  better  itill 
have  nothlMC  to  do  with  "watch  dnba.")  -C.  EL  mo 


brtvi"  with  natter,  and  beg  raulore  with  vwcnla 
theorie*.  matbematicHl  probrcrDa,  and  ducuaiDU  at  ___ 
locoooUttHto  hold  thefrhanda.l— W.  (IrLtaiT.   IThej 
wiU  do.     Keep   tb™   in  outline  and   black  ir"  ■ 


Weftkanil  Liuig^d  FeellnoB  may  bcKpeedUy 


uupuj.  Uniltd,  U,  aafaiC 


HOTICE    TO    SDBSCBIBESI. 


^iLsr, 


Handwme    WttaaliiirBt     KactlliW,  ISii,  I^ 

Botanical  and   Ciiaecting   Sl«ro*oop».  *it^ 

Will  Eiehange  Bngllati  Concsrtiaa  a  lui 
A(ir>«  for  1-pl.l.  Cu.,r..-ar.i.rj.  H«.".  P-m  "" 
iiD.  Bpark  Ooll,  with  CommnUtor  aadOn^ai 

ich.=(.f.r  Mimtwkiirllio^or    Call    W lliin.-»imu ^JJ 

FaollB  Safety  Blcrcla.  in  KplandiloriKtoBl 
Wanted,  good  MiorotomE.    Eichange.  llii|u< 

•UkUhj  C™,-W.  T.  B.  BlMa.  a,  ytUj-pUa-li^or^ 

hy^ljin.  PriBin. 


Wanted,  Hol- 


ater   Bailer    &nd 


[pBB.  Longh- 


AchrotDatio   Aatronanitcal   Objeot-Ql&Ba, 

I.BtlkB  Head,  complete.  SJ  cKstiei.  with  Poppet 
FbcIIo  Safetr,  in  good  oider,  a  etrang  machine. 
Organ  Harmonlam.  in  iplendid  UahoraDy,  ehiaed 
1|H.P.  Vertical  Tulmlar  Boiler  and  Engine  eom- 
Horiiontal  Boiler,  aft.  7in.  by  Itlo.,  with  wat« 
Terllcal  Bngine.  H  br  (in.,  IKo.  Flywheel,  in  good 


3  TOWB  reeds,  powcrfuL 
nd  Couplcn  and  S 


Beyolwer.  in  lock-np  oak  cae* :  Hraral  BleDtru>-Bell«, 
Wanted,  XAthe  Heada,  Drawing  Companei, 
Chemical  Apsaratiu  »nd  Obamloaln,  l«|ood 
etronir  Mo.  Treadle  Gap  Lallio  Planed  Bed,  doi 

Fuitable  Harmonlam.  ti 
American  Organ.  B  Rlopi. 

Football,  lar^  ijae.  Fdtham'a 

Sin.  Centre  Bick-Ecared  Lathe.  Sit   Oap-bed,  Ti»- 

WiU  Exchange  rar  old  Vlolonoello  for  miall 
Plain  SlldBB.  Ireland.  Italy,  fte.,  for  eale  or  exshanK. 

Vertical  Bn^ine  and  Ocmper  BoUer.  >|iD.  etroke, 

Will  Buhan;^  jslr  3in.  eenire  Ziathe  Heada  and 

Speaking  Canary,  ansmm  Polly  dintinctly,  delightful 

Will  Exchange  IScp.  Swan  Lamp,  near 


I  Lannoh.  flit.,  good  or 
ital  LaoDoh  Bngina.  b 


OpeoSt 
lH.F.hi 

Wanted,  Balley'i 

Want^,  to  exohange  solid  braie  higho^nnUar 

Canell'i  "Hiatory  of  Bngland"  wanted bodapk 
Wanted,  Uodel  Losooutdn  (ilida-Talnl,  UMi 

Handaome  Vertloal  Boiler,  Intenul  lida  iri 
Pair  of  Laanoli  Sncinea.  31  by  tj.  io  I^^ 
Tricycle  wasted,  for  9)in.  centn  BeneliLtlhlMt 
M  Waxwork  Heada.  ooot  teo.  &iit>ctj* 
KarJonette  Nem  T"'^' ^^J^fi 
Book  nnCed,  Forge  and  Lathe.  psiMt,  |h1  i 
Ararj'i  Welgbing  Uaohine.  "^j*J* 
Pair  of  Lathe  Heada.  S|  oentra,  with  M 
Wanted,  foll-aiie  Violin,  Bow,  and  C^ie.iisd 
Die-Sinker*!  Fly-Preaa,  m  good  oonlitiMj 
Kode!  Bnglne,  »  by  1  ertindfr,  mahiip«f  Jjg* 


ifsv 


^f^. 


good   Parallel     Bench  ^ 


Lt-WD«nd,  tor  are  light « in 

Wanted,  Veitieal  Boiler,  to  (team  timbs,  ^ 

Lathe  Bed.  4lt. ;  Boiloi,  tft.  high,  coit  jn 

^  New  Copper  BoUer,  Sn  Sin.  oron  tglxB,  9VI 

Splendid  lertical  ehnt-iran  Boilar.  lObr*!!* 

Strong  bran    Horisntol    BUda-Talve  MM 
.  i.r  1, « iii.i«.=j_«— d  I  yi™cj^H^r,tjiirl*JHJ 

li7r!.1™ni'^.7%uJ'tSi>i""B^">r.    V    "' '    ~~~" 

atiadrant  Trioyole,  Kood  m 
OalvaniQ  Bnttery,  MO  ilnc  i 


"SS 


THE    SIXfEKMY     BALE    COHnflLl 

Aipertiinntiili  arr  interttd  in  thU  ohm  ^  ** 
'««  a/  6rf.  /«r  !hc  firil  16  icorib,  4itJii.  "tfli 
tnaetdint  8  loorrfi. 

daw  Dlnitnied  Prise  LMot  Sorawa,  >^^jS( 
-SoaaiiCoai..l'sj;  KUK^l-.Urfi"^  "" 

XlUar'e  Blaotrlo  I>epot,  14,  DsniRtfj.1^ 
WlMal-axitU|np  and  Sivldlu  to  U  b*i* 
Tain  o'  Bhanter  Honaa.— Ftaa.  ™«*'"Ji*S 


Dr.  Allinaon  writaa :— " Cuonlt  FosnMnV 
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PADIBB'S  RI3EAECHES  ON 
:   INTJBNSITT  OF  TELEPHONIC 

'JECTS. 

Hq  8th  and  loth  of  April,  1889,  Mons. 
Cercadier  read  two  extremely  interest- 
pers  before  the  French  Academy  of 
%  upon  the  subject  of  telephonic  effects. 
^  recognised  the  fact  tnat  there  are 
causes  which  influence  the  intensity  of 
effects,  he  set  to  work  in  order  to  dis- 
precisely  what  those  causes  are,  and, 
sible,  to  determine  in  what  way  they 
J  the  sounds  which  are  reproduced  in 
EU)tice  of  telephony, 
whose  occupation  entails  the  frequent, 
EL  occasional,  use  of  the  telephone  must 
been  struck  with  the  ^^reat  yariati6ns 

take  place  as  regards  its  efficiency  for 
r68  purposes.  If  some  definite  infor- 
1  could  only  be  procured  with  regard 
circumstances  wnich  affect  the  mazi- 

efficiency  of  this  instrument,  it  is 
A  that  telephone  makers  would  find  it 
Lely  useful  in  designing  their  apparatus, 
lat  the  public  would  soon  find  that 
of  the  difficulties  they  meet  with  in  the 
lission  of  messages  would  be  removed, 
ur  issues  for  May  17th  and  May  31st, 
VQ  called  attention  to  Mons.  Meroadier's 
ihes,  and  gave  some  description  of  his 
i  of  work,  illustrating  his  results  by 
.  And  in  these  pages  those  of  our 
s  who  bind  the  back  numbers  may  find 
ttails.  But  for  the  benefit  of  those  who 
lot  have  these  numbers  at  hand  for 
ace,  we  may  briefly  state  that  the 
3  of  Mons.  Mercadier^s  earlier  investi- 
s  lead  to  the  following  conclusions. 

That  there  is.  a  certain  thickness  of 
•agm  which  yields  the  best  results — 
8,  the  maximum  intensity  of  sound ; 
dckness  depends  upon  the  character  of 
ibstance  of  which  the  diaphragm  is 

Telephones  which  have  iron  diaphramLs 
ich  louder  than  others,  a  fact  whidi  is 
'  due  to  magnetic  induction. 
Telephones  which  possess  diaphragms 
)f  copper,  aluminium,  or  some  similar 
show  alternate  maxima  and  minima 
nsity  to  a  more  marked  extent  than 
36  made  of  iron,  and  owe  their  effects 
«lly  to  electro-dynamio  induction, 
liaphragms  reproduce  the  timbre^  or 
r,  of  articulate  sounds  very  much 
than  those  of  iron. 

general  conclusion  that  may  be  drawn 
leearlierresearchesof  Mons.  Mercadier 
\  given  a  telephone  with  a  certain 
tic  field,  there  is  a  certain  thickness  of 
igm  which  will  give  with  it  a  maximum 

y  pittctical  telephonists  have  been 
Qg  with  some  anxietv  and  impatience 

publication  of  further  researches  on 
bject  by  Mons.  Mercadier ;  but  there 
9n  no  communication  from  him  to  the 

Academy    of    Science    until    quite 

7' 

I  an.  12th,  at  the  usual  weekly  meeting 

I  learned  society,    a  finid  paper  was 

n  which  the  conclusions  deduced  from 

*  experiments  were  summed  up. 
believed  that  the  effects  of  the  tele- 
depend  principally  upon  the  thickness 
liaphragm,  its  diameter,  the  intensity 

Xrfac  field,  the  form  of  that  field, 
induction  coils.    These  we  will 
al  with  briefly. 
he  Thickness  of  the   Diaphragm.— Hfo 

•  information  other  than  that  given  in 
pers  read  before  the  Acad§mie  des 
»  on  April  8th  and  loth,  1889,  has 
.  Xin.-V«.  1850. 


been  obtained ;  it  may  be  assumed,  therefore, 
that  for  a  given  magnetic  field  a  telephone 
should  possess  a  diaphragm  of  a  certain 
thickness,  in  order  to  yieM  the  maximum 
intensity  of  results. 

ii.  The  Diameter  of  the  Diaphragm. — 
Having  determined  that  thickness  of  dia- 
phragm which  corresponds  to  the  maximum 
intensity  of  the  telephonic  effects,  it  is 
possible  to  vary  the  diameter  of  the  dia- 
phragm. When  this  is  varied  and  experi- 
ments made  to  test  the  intensity,  it  wul  be 
found  that  the  best  effects  are  governed  by 
two  reasons : 

a.  The  magnetic  field  of  the  core  only  pro- 
duces an  appreciable  effect  upon  a  ceHain 
limited  area  of  the  diaphra|;m ;  hence,  if  tiie 
diameter  be  increased,  we  mcrease  the  mass 
of  the  inert  part  of  t)ie  diaphragm,  and  not 
that  of  the  part  which  comes  under  the 
influence  of  induction. 

6.  By  increasing  the  diameter  gradually, 
there  is  no  doubt  that  its  general  flexibility 
is  proportionately  increased — a  property 
which  favours  its  susceptibility  to  Vibration, 
and  therefore  its  sensitiveness.  But  on  the 
other  hand,  to  increase  the  diameter  of  the 
diaphragm  is  to  increase  its  mass,  and 
accordingly  also  the  difficulty  of  producing 
those  movements  which  must  correspond  to 
the  necessarily  limited  variations  of  the 
magnetic  field. 

It  results,  therefore,  from  the  above  con- 
siderations— and  the  theory  may  be  con- 
firmed by  experimental  demonstration — that 
the  dimensions  of  the  diaphragm  which  pro- 
duce the  best  telephomc  effects  ought  to 
correspond  to  the  intensity  of  the  magnetic 
field — ^in  other  words,  that  the  diameter 
should  vary  directly  as  the  intensitv. 

Having  granted  this  theory,  it  becomes  a 
matter  of  ease  to  explain  how  it  is  that 
telephones  which  are  fitted  with  large  dia- 
phragms, and  worked  with  a  relativelv 
mtense  magnetic  field  like  the  Gh>wer,  Pollard, 
and  other  similar  instruments,  do  not  pro- 
duce greater  effects  in  practice  than  do  such 
instruments  as  those  of  d*Arsonval,  Adar, 
Aubry,  &c.,  which  have  much  smaller 
diaphragms,  and  in  which  the  magnetic  fields 
are  mucm  weaker. 

Hence  it  appears,  so  far,  that  to  produce 
the  best  results  in  telephony,  the  proper 
thickness  of  diaphragm  and  the  proper  dia- 
meter must  be  combined  accoroing  to  the 
intensity  of  the  magnetic  field  which  is  at 
disposal. 

iu.  The  Intensity  of  the  Field, — ^The  in- 
fluence of  the  intensity  of  the  magnetic 
field  is  by  no  means  as  important  as  one 
might  be  led  to  believe  at  first  si^ht. 

This  branch  of  the  investigation  has  been 
made  the  subject  of  much  study  and  experi- 
ment. Mons.  Mercadier  magnetised  the  cores 
of  soft  iron  in  the  coils  by  means  of  an 
electro-magnet  instead  of  fixing  them,  as  is 
usually  done,  at  the  poles  of  another  magnet. 
By  causing  the  intensity  of  the  current  that 
works  the  electro-magnet  to  vary,  it  was  thus 
easy  to  produce  magnetic  fields  of  very  varied 
intensily.  If  the  current  that  is  used  with 
the  electro-magnet  be  gradually  increased 
from  a  small  value  in  a  series  of  experiments, 
a  certain  limit  is  after  a  while  reached  at 
which  it  will  be  observed  that  the  intensity 
of  the  telephonic  effect  ceases  to  vary  to  any 
appreciable  extent. 

When  an  iron  diaphra^  is  employed  it 
will  be  noticed  that  a  pomt  will  be  reached 
when  the  mass  of  the  iron  becomes  rapidly 
incapable  of  absorbing  all  the  lines  of  force 
of  tne  magnetic  field,  and  tJien  more  and 
more  of  these  lines  traverse  the  diaphragm. 
This  can  readily  be  demonstrated  ocularly 
by  strewing  upon  the  surface  a  smaU  q uantity 
of  iron  filings.  Thus  a  portion  of  the  mag- 
netic field  remains  without  usefulness,  as  far 
as  concerns  the  production  of  telephonic 
effects. 

It  must  further  be  observed  that  the  effects 
of  the  telephone  are  due  in  a  measure  to  tiie 


deformation  of  the  lines  of  force  of  the  field, 
and  that  these  resist  the  deformation  arising 
from  the  energy  of  the  waves  of  sound  pro- 
duced by  the  voice,  according  as  the  mag- 
netic field  is  more  or  loss  intense.  This 
energy  is  necessarily  limited.  The  remark 
apphes  equally  well  to  the  telephone- receiver 
when  the  energy  of  the  voice  is  replaced  by 
that  of  the  electric  '*  undulations  *'  which  the 
transmitter  produces. 

By  the  foregoing  considerations  it  may  be 
explained  how  it  is  that  attempts  which  have 
been  made  to  augment  the  intensity  of  the 
effects  of  the  telephone  by  increasing  the 
energy  of  the  magnetic  field,  have  so  signally 
failea,  and  how  it  has  been  found  out  by 
practice  that  it  is  best  to  provide  instruments 
which  are  of  small  dimensions  with  magnets 
which  are  relatively  weak,  such  appaiatus 
being  much  more  easily  managed. 

iv.  The  Form  of  the  Field  and  the  Coils »— In 
the  researches  which  have  been  made  with 
the  best  form  of  field  and  coil,  it  may  be  said 
there  has  been  very  great  labour  expended, 
and  that  almost  every  form  has  been  prac- 
tically tried.  But,  nevertheless,  it  is  evident, 
theoretically,  that  the  form  in  which  the 
lines  of  force  are  perpendicular  to  the  direc- 
tion of  the  turns  of  wire  in  the  coil  must 
necessarily  be  the  most  suitable.  This  con- 
clusion has  received  practical  demonstration 
by  Mons.  D'Arsonval,  who  has  applied  the 
principle  in  the  well-known  telephone  which 
is  designated  by  his  name.  Mons.  Mercadier 
also  has  shown  the  same  thing  in  his  own. 
experiments. 

The  variations  in  the  form  of  the  field  may 
be  greatly  facilitated  by  attention  to  what 
may  be  termed  the  mobility  of  the  magnetic 
field,  and  this  may  be  augmented  up  to  a 
certain  limiting  point  by  attention  to  the 
mobility  of  the  magnet  and  of  the  cores  of 
the  coils.  This  has  been  practically  demon- 
strated quite  recently  by  Mons.  Aubry  in 
his  investigations  into  the  nature  of  tele- 
phonic effects.  This  limit  it  is  not  necessary 
to  exceed,  nor  desirable  either,  for  it  gives 
the  maximum  effect,  and  may  be  determined 
by  experiment. 

In  conclusion,  Mons.  Mercadier  states 
that  in  order  to  obtain  the  best  results  in 
working  the  telephone  it  is  nec^sary  that 
the  foUowing  four  conditions  shoiud  be 
realised,  namely : — 

(a)  That  the  lines  of  force  of  the  magnetic 
field  should  possess  freedom  of  movement. 

(6)  That  the  lines  of  force  of  the  field 
shoiild  be  cut  by  the  greatest  possible  num- 
ber of  turns  of  wire  in  the  core ;  and,  further, 
that  they  should  be  cui;  perpendicularly  to 
the  direction  in  which  they  run. 

(c)  That  the  thickness  of  the  diaphragm 
should  be  diminished  until  the  diaphragm 
is  just,  sufficiently  large  enough  to  absorb 
the  greatest  possible  number  of  the  lines  o£ 
force  that  may  be  in  its  neighbourhood, 

(c^^  That  the  ratio  of  the  volume  of  the 
diapnragm  which  comes  under  the  influence 
of  induction  to  the  total  volume  of  the  dia- 
phragm should  be  increased,  which  result  is 
realised  when  its  diameter  is  reduced  to  a 
certain  limit  which  may  be  determined. 

The  conclusion  of  Mons.  Mercadier'fi  re- 
searches have  long  been  looked  forward  to  by 
those  who  are  interested  in  telephony.  It  is 
to  be  hoped,  therefore,  that  the  information 
which  they  supply  will  soon  receive  practical 
application,  and  that  the  telephones  of  the 
future  will  all  be  carefully  constructed  with  a 
view  to  embodying  those  conditions  of  maxi- 
mum efficiency  wnich  have  now  been  laid 
down.  J.  T,  H. 


REVIEWS. 

A  Popular  Handbook  and  Atlas  of  Astronony, 
By  William  Peck,  F.R.S.E.,  F.R.A.S. 
London  and  Edinburgh :  Qull  and  Inglis. 

ALTHOUGH  the  various  subjects  which 
comprise  the  science  of  astronomy  are 
described  in  a  ''popular  manner"  in  this 
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"work,  tho  author  has  also  presented  the 
atudontwith  arolumoThich  he  will  find  of 
tue  lor  rofoi'oaco  in  the  study  and  vhile 
«bMrving,  the  numerous  tables  and  charts 
lieiag  ot  especial  value.  The  author,  con- 
aidonug  that  oleameBB  i^otteu  tost  owing  to 
the  small  size  of  charts  and  diagrams,  has 
chosen  the  quarto  shape  for  his  book,  and 
tite  man^  large  plates  form  a  moat  desirable 
feature  in  a  work  which  will  certainly  become 
a  popular  textbook  of  astronomy.  Mr.  Peck 
u  the  astronomer  to  the  City  of  Edinburgh, 
»ud  in  Ub  observatory  at  Murra^field  has 
taken  many  photographs  with  a  13in.  ailver- 
on-glass  reflector — one  of  the  moon  forming 
the  frontispiece  to  the  volume.  The  principal 
subjects  are  treated  in  separate  chapters 
under  different  heads,  for  the  purposu  of 
f«(H[itatinE  reference :  while  the  atlas  pro- 
per will  ne  found  of  ereat  assiBtance  to 
the  observer  and  to  those  who  wish  to 
acquire  an  accurate  knowledge  ot  the 
sidereal  heavens.  The  charts  are  printed  on 
a  dark -blue  cround,  with  the  stars  in  white, 
the  magnitudes  being  indicated  by  the  difFer- 
ont  forma  ot  the  white  "  dots."  In  his  first 
chapter  Mr.  Peck  gives  his  view  of  the 
origin  of  the  Constellations;  but  though 
that  is  interesting  and  decidedly  worth  read- 
ing, it  may  be  as  well  to  withhold  criticism, 
as  be  promisea  to  devote  a  special  work  to 
the  auDj'eot.  In  a  brief  aotieo  of  this  work 
it  is  imposaihlo  to  give  any  comprehensive 
ideaofite  contents.  It  must  aufSce,  there- 
fore, to  say  that  it  is  admirably  adapted  to 
the  wants  of  those  starting  on  the  study  of 
■atronomy,  while  those  who  are  already 
acquainted  with  the  rudiments  will  find  it  a 
Taluable  help  to  their  observatory  practice. 
The  plates  and  diag;ram3  are  mostly  the 
work  ot  Mr.  Feck  hunself ;  but  where  they 
are  not,  he  has  gone  to  the  beat  sources,  and 
all  are  reproduced  in  a  manner  which  leaves 
little  if  anything  to  be  desired.  As  we  have 
said,  the  work  la  admirably  adapted  to  the 
wants  of  the  amateur  astronomer,  and  the 
more  it  is  studied — and  used- -the  better  it 
will  be  appreciated  by  beginners. 

Biiriiei/inii   mid    Li-oeUinn   IimtTiimenU. 

William  Poiiu  St-VSley.    London: 

and  F.  N.  Spon. 
Tdn  author  of  this  work  is  well  known,  _ 
uarue  at  least,  to  all  who  have  in  this  country 
much  to  do  with  mathematical  instruments, 
using  the  term  in  its  widest  aenae  ;  and  in 
this  work,  which  is  a  useful  companion  te 
his  troatiso  on  drawing  instruments,  he  baa 
provided  students  with  a  textbook  to  which 
they  can  confidently  refer  for  trustworthy 
information — information  of  a  kind  which 
cannot  be  found  so  readily  and  so  handily 
in  this  volume.  The  work  treate  of  the 
nature  and  construction  of  the  instruments 
employed  in  actual  surveying  and  levelli 
on  the  "field,"  which  term  includes  those 
appliances  used  in  mine  -  surveying  &c. 
Typical  instruments  are  described,  while 
not«s  on  modifications  and  suggestions  are 
given  by  Mi-.  Stanley,  who  has  compared 
English  and  foreign  work,  with  due  recog- 
nition of  the  value  of  special  features  in  th< 
latter.  It  ie  known  that  English  instru- 
monts  diSer  in  detail  from  those  produced  by 
Continental  makers  ;  but  if  there  is  so  little 
to  choose  between  the  respective  instruments 
themselves,  there  is  no  doubt  that  the 
foreign  literature  of  the  subject  was  much 
in  advance  of  our  own  until  Mr.  Stanley 
brought  out  this  work,  in  which  ho 
acknowledges  the  assistance  he  haa  re- 
ceived from  professional  friends  who  are 
known  exports  in  their  respective  branches. 
It  would  be  impossible  to  criticise  in 
detail  the  features  of  this  volume  in  a 
^hort  space,  for  in  the  case  of  such  insti-u- 
jnents  criticism  is  aothinep  if  it  ia  not 
minute.  It  must  suffice,  tn«retore,  to  say 
that  the  student  engaged  in  the  operations 
pf  surveying  and  levelling  will  find  the  in- 
jormation   given   by  the   author  of  much 


value,  and  the  akillod  profoasional  a  work 
which  he  can  read  with  interest,  and  perhaps 
with  profit ;    for  it  is  often  possible  to  im- , 

?rove  what  one  has  to  use  in  dail}'  practice, 
ho  illustrations  (nearly  350)  render  the 
volume  especially  instructive,  and  it  will, 
no  doubt,  be  regarded  as  a  '■•i<le  ,n>'nim  by 
students    of   the    arts    of     surveying    and 

Th-  Thnsh„l.l  of  S,iei,ce.    By  C.  B.  Aldeb 

WsioDT.  B.Sc.  Lond.,  F.E.S.    London: 

Charles  Griffin  and  Co. 
iNrB-VDED  primarily  as  a  revised  edition  of 
"  The  Magic  of  Science,"  by  the  late  James 
Wylde,  Dr.  Alder  Wright  found  this  work 
growing  so  much,  that  he  deemed  it 
advisable  te  produce  an  entirely  new  hand- 
book of  what  may  be  termed  the  simple  and 
'  ig  experiments  ot  science,  as  they 
regarded  even  at  the  time  when 
Faraday  delivered  his  famous  lectures. 
Since  his  day,  slowly  but  surely,  the  advan- 
tage of  a  knowledge  of  the  elements  of 
physical  science  has  enforced  itself  on  the 
professional  and  business  mind,  and  it  ia 
now  considered  at  least  a  branch  ot  a  good 
educational  curriculum,  while,  in  many 
professions,  a  more  or  less  adequate  know- 
ledge of  physics  is  indispensable  to  success. 
The  present  volume  is  not  in  any  sense  a 
textbook,  nor  ia  it  altogether  a  play-book; 
iiut  the  author  contrives  in  aomothing  less 
than  'lUi)  pages,  to  cover  a  wide  field,  and  to 
provide  t£e  schoolboy  and  the  young  student 
with  a  cDuibination  of  sound  information, 
entertaining  reading,  and  very  many  in- 
teresting experiments.  It  is  a  capital 
present  for  a  boy. 
Tht  PI,iU«phU-aI  BaiU   of  Eooiaiinn.      By 

Jamei4  Oroll,  LL.D.,  F.B.S.    London: 

Edward  Stanford. 
Tun  work  has.  to  a  certain  extent,  a 
melancholy  interest,  as  its  author  ia  no 
longer  able  to  answer  any  objections  that 
may  be  ofiered  to  hia  views,  for  we  believe 
that  though  not  his  lost  work,  it  was  the  last 
he  lived  to  see  publiahed.  Jit.  Croll  does 
not  deal  in  these  pages  with  evolution  in  the 
ordinary  sense  of  the  term,  but  with  the 
fundamental  principles  which  underlie  that 
doctrine.  The  grand  principle  of  evolution 
is  determinism —that  is  the  foundation- stone 
ot  evolution.  The  key-note  of  the  work  ii 
the  great  principle  of  causality— that  every 
thing  which  comes  to  pass  must  have  i 
cause.  Di.  Croll  examines  daterminism  ii 
relation  to  Spencerianiam  and  Darwinism, 
and  in  relation  to  theories  ot  life,  and  what 
he  has  to  say  wiU  certainly  meet  with  the 
attention  ot  the  philosopher. 

We  have  also  received  Mniui^d  of  Assaijiiiij 
0-hi,  S;/i-r,  Ooyper,  mid  I.'ud  Oret, 
by  Walter  Lee  Brown",  IJ.Sc,  revised, 
corrected,  and  considerably  enlarged  by 
A.  B.  OiUFFiTHS,  Ph.D.  (London:  Wil- 
liam Heinemann),  which  is  to  a  certain 
extent  a  reproduction,  with  addi 
of  a  "manual"  on  assaying  which  has 
met  with  considerable  favour  in 
United  States,  and  has  the  merit  of 
taining  extracts  from  the  beat  known 
authorities,  mven  with  the  permission  of  the 
owners    of   uie    copyrights.      It   is   a   very 

useful  handbook  on  the  art  ot  assaying. ■ 

All  Eh-m'ni'K-'i  T'-xih^mk  of  Hi-al  and  F.ighl, 
by  E.  Wallace  SrEWAitT,  B.Sc.  Loud, 
f  Ijondon :  W.  B.  Ciive  and  Co.),  is  one  of  the 
llniversity  Correspondence  College  Series, 
and  is  a  textbook  intended  to  cover  tht 
ground  defined  by  the  syllabus  of  the 
London  University  Matriculation  Examina- 
tion,   and     may    be    recommended    to   the 

student,' Htin'UiD'A-  for  Mfcknniatl  Eiif/i- 

nfrrn,  by  Hrnry  Adams  [London;  E.  and 
F.  N.  Spon),  is  the  second  edition,  revi 
and  enlarged,  ot  a  work  specially  written 
those  who  require  facts  and  opinions  i 
before  them  as  briefly  as  possible,  and  the 
information  given  will  be  found  useful 
tboae  who  are  entering  life  aa  meohanioa] 


engineers.— rZ-e  BailJiaj  and  Xk\ 
Iiraiiffhlsmao  (Ward,  Lock,  and  Co.]  >- 
practical  guide  to  the  "  technical  ednati^ 
of  draughtsmen,  especially  intendsij 
novices.— J  Dif/eit  t>/ l/if  Laa:  aivl  fA-~^ 
of  LHlcn  Potent  fur  /nveatioiu,  bjClK^ 
Hiaaiss,  Q.C.,  and  O-  EnWABDEst 
(London :  W.  CIowm  and  Sone,  Lim.),  ^ 
second  edition  ot  a  work  which  will  ba  f^ 
te  inventors  who  are  proceeding  ^T  ^^ 
and  to  agents  and  others  who  mayf  .^ 
draw   up   apeoificationa.     It    is,  in      ^ 

useful  digest  of  patent  law. J*(ro^. 

Lesiims,  by  Jous  Ellard  (Jobk,  ^  '^ 
(London  ;  Sutton,  Drowley,  and  Coo^ 
elementary  work  intended  as  an  iutt^f-^^ 

to   the   more  advanced  works. 

.S/„.dru.  by  W.  Marshall  Watts,  B.  -t^^ 
(Manchester :  Abel  Heywood  and  ^^^ 
second  and  enlarged  edition  of » irc^-^ 
ia  almost  indispensable  to  thoM  "'^caig  ' 
study  ot  spectra.  It  is,  in  tact,  ti»:*~^Z*J 
book  for  the  wave-length  tables  of  tlfcH^T 
of  the  elements. T/^  La'r  Bdat  i^s'ITi 

yVfj,  by  EvAss  Acans,  MX,  U^M 
'(London:  Beeves  and  Turner}, ill nUfcl^ 
manual,  as  it  states  the  law— MttruiliBt 
defined — regulating  the  airnngiMili  b  k 
tween  masters  and  appreotioH  ibhAi  ^ 
manner  that  either  of  the  paities  cuini  •< 
idea  of  the  position  when  any  diipilim*    '? 

FmU:  N..Hd,  Liquid, aadQotm.)^!    " 

JosnuA  PniLLiP3,  F.0,3.  (Londm;C*  r 
Lockwood  and  Son],  is  a  valuablelilflim  ^ 
which  might  be  studied  with  idvutipll  „ 
those  who  are  commorcLallT  inteiwbidBh    j, 

imption  of  fuel  of  "all  fcinJi. — R  (; 
l'atf,.tr\  Oukte,  by  H.  F.  Bocom  > 
M.I.M.E.  (London:  Simpkin,  Kitdall,.*  ] 
Co.),  is  a  guide  to  patent  law,th(ieepj  i 
trade  marks,   and   copyright  A*. — '■    ^ 

Phi/nical  Proprrtlea  of  (rm«,  by  Ami*     ^ 

KiMB.VLL  (London :  William  Hfliiw"yi  , 

elementary  manual  of  the  BubjscCwj*  ^ 

will    bo     useful    to    students. — ■''™^  I 

mvMmHhh,.},     by     M.      T.    BlfBiB*  , 

(London ;  Kegan  Paul.    Trench,  WW  t 

and  Co.,  Limited),   is  the  thiid  TtJaW'  i 

aeries  we  have  already   noticed,  uni  ■•*  « 

have  often  quoted  the  artiolea  •'j^*5  ' 

originally  appeared,  our  opinion  cm  w"^  ' 

osbmated. The     Birth    and    O"'™.? 

W;r!d>,   by   A.   Ii.    Grbes.  U-^-l^  , 

(London :  Society  for    ProraoUog  0«»  ^ 

Knowledge),  is    an    interesting  "W"  ; 

with  a  useful  liat  ot  works  bearing"*"  , 

subject Th^  i'leful  CaIculatoTM°'r     e; 

Scott  (London:  William  Eider  and  Wl«  ; 

a  collection  ot  tables  which  timbMOJ*"  i; 

and   builders  will   find  handy. — ■'™S  » 

Ekctriait     Nolet     and     Befinitimt,  'T''  ' 

Perres  Mayi-ock,  A.M.InBt.C.E.  (!«»■  ■' 
E,  and  F.  N.  Spon),  is  the  »««"fj5  ■ 
revised  and  enlarged,  ol  a  pocket-bo*™  , 
will  bo  found  useful  by  ^"^'''''vSll 
especially  by   those   engaged  in  U»  ''ISl' 

work  of  electrical  installatioa. ^  rm*"! 

Treaiist  u,,  H'».drailii,g,  by  OeoegkOiIIWI 
{London;  Crosby  Lockwood  and  Son).''"! 
second  edition  ot  a  work  treating  ot»"  I 
railing  and  staircase  work,  uta  kWI 
branch  being  an  addition  in  Uii*  e*o«  | 
The  volume  forms  one  of  Weale's  W* 
and  should  be  found  of  value  to  the  J!«* 

carpenter  and  joiner. Fresh  oditiw*"' 

to  hand  ot  those  capital  little  ^pwfl 
handbooks;  Eceryho'lii'a  Pwktt  Ci/daiid^ 
EiieTyb'-d^'e  Book  of  Jokts.  Ei-njl*^' 
Scrap  Bwk  of  Curioat  Factt,  and  Et^t 
body\  Bwk  of  S/u.rl  Poemt  {Lou** 
Saxon  and  Co.),  which  wo  have  noti''^* 
different  times  as  they  were  issued,  ud  u' 
which  deserve  the  extended  jpopulintj*^ 
have  evidently  earned.  ThefiratbaaW*' 
its  three  hundred  and  fiftieth  thousand,  w 
the  others  are  well  on  the  road. 


TsE  antimony  mioM  of  Montign»l,  in  11*1* 
partmsnt  ot  the  A<liei,  which  ba-1  bseo  tbudw 
■inoe  the  beffinniug  ot  thii  centarr,  an  oa*  f 
bsiog  wnrksd  moouitully. 
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chuutar  of  the  vuniih  b«  tUM  oolracUy,  and  whsn 
at  work  keep  hia  mjod  MtiTelr  oODoeotntad  npoo 
the Ubcnir  in  hand,  in  ■ympalhjirith  hii  bnuh.tha 
foot  of  Tunuhing  •  oooch  bodr  im't  luch  a  (rondei- 
foUj' difficult  ta£,  kfter  aU. 


M' 


TEE  xAsmnc  KAOSinriHB 
aLABS. 

'OBZ    than   a    oentinT    ago    M.    Qujot,    of 


iVL  Beon^on,  dntzibed  tha  mwnetic  magnif;- 
ing  eluB,  wbich  hiu  reoontlj  bmn  nonght  out  in  a 
modwn  fonn.    J,a  Nature  qnotea  tha  desariptlon  at 


inohaa,  and  let  it  be  nearlr  of  the  form  ahonn  In 
Tig.  I.  Let  the  top  A  and  the  attorn  B  be  Mrew«d 
into  thii  tranilacent  tube  C.     Let  there  be  at  tha 


circle  B  be  open  in  ordar  that  tlieni  nuj  be  placed 
thereia  a  glaae,  £,  that  you  will  Dover  within  with 
black  paper  and  a  nnall  circle  of  cardboard.     Put  a 

S>ot,  F,  in  the  centre  of  thi*  drcle,  and  place 
erecn  ■  ver;  anall  magneliMd  needle,  U— that  ii 
to  laj,  a  littleanuUlerthuithedianieterof  thecircte. 
Corer  the  latter  with  a  kU",  io  ai  to  eecare  the 
needle  and  prevant  it  fromlaaying  the  top  o  t  iU  pirot. 
Finally,  let  thia  arrangemeut  be  a  ■ort  of  campau 
placed  at  tha  bottom  of  on  JTory  tube  tranelu cent 
ounigh  to  allow  the  direction  of  iti  needle  to  be  per- 
CBTBd,  and  the  ejepiece  of  which  aerrea  the  better 
to  diatingtiiih  the  letten  or  Bgoree  that  aie  to  be 


drawn  upon  the  cardboaid  diao  at  the  bottom  at 

thia  magaifyin^  glaaa.  I4t  It  hare,  msatota,  lUch 
a  form  aa  to  giro  thia  compaaa  the  appeaianoa  of  an 
ordinary  majpitying  gtan,  and  make  OM  Imuine 
that  he  peicaives  by  meana  of  it  the  object*  hiaden 
and  incloeed  aacretiy  in  diffieimit  boxea,  aa  will  be 
explained  in  the  coniaa  of  thia  woric.  Whea  thia 
magnifying  elan  is  plaoed  at  a  amall  diltance  aboTe 
a  magnetiaod  bar,  or  any  box 

that  oonlaina  the  bar  that  ia  hid , „ 

needle  contained  therein  will  Deceaaahly  place  itielf 
in  the  same  direction  as  thia  bar,  and  will,  conae- 
quantly,  indicate  which  aide  ii  ita  north  or  ita  aonth. 
The  north  of  the  needle  will  indicate  the  south  of 
the  bar.  ...  It  ia  necenary  to  obeerre  that  the 
bar  should  not  be  too  distant  from  the  needle, 
particularly  if  it  is  veir  nnoll,  and  that  the  pivot  of 
the  needle  muat  be  placed  over  the  centre  of  tha 
bar,  without  which  ita  indication  misht  be 
erroneous,  especially  when  iu  the  pieces  there  are 
several  bora   ttiat   may  act  in  unison   upon  the 

After  thos  deaeribing  the  conitruction  and  effect 
of  the  magnetic  maguifying-^lav,  M.  Ouyatpaaaaa 
in  review  the  diffsrent  eiporunents  that  it  permita 
of,  beginning  with  the  box  of  numbers  represented 
in  tac-aimile  in  Fig.  1.  Thie  boi  ia  capable  of 
receiving  three  blocks  selected  from  among  a  col- 
lection of  tan,  npon  which  are  inscribed  the  flnt 
nine  numbers  and  the  zero,  thua  uarmitting  of 
writing  a  great  many  numbers  of  three  dphera. 
In  the  interior  of  each  of  these  wooden  blocka 
there  is  concealed  a  small  roagnet,  the  position  of 
wliich  differs  in  each  block,  as  ahown  in  Fig.  1 
(No.  i).  After  marking  the correapondiag numMra 
on  the  bottom  of  the  compau  once  for  all,  it  aufflcei 
to  place  the  magnifying- gloss  aucceetively  over  the 
centres  of  the  three  Bquarea  which  indinte  the 
place  of  the  tht«e  numbere  concealed  in  the  box  (i 


Mixet],  in  order 

idly  read  tfaroogh  Uie 

'ig.  2  reprasanta  the  uodi 


Ouvofa  deAce.  The  experinwnt  ia  mi 
of  nor  rectangnlar  blocks,  tLe  place  ol 
that  tber  oontain  bnng  faidlMted  b^  tl 


the  number  larm^ 
*  on  sitB  tsIL 

I  ottbemipA 

_., „ b^thaloBrhtta 

«t  Hie  word  au«  laiuted  npon  t^  cow.  lalm 
of  a  magmfylng>glaaa,  two  anaall  oaidboaidta^ 
sr»  used,  one  U  whiA,  C  (the  only  one  ofinife 
the  novice),  ia  a  lisiple  cylindnr  elaaedatoaead, 
for  whidi  the  enpartmoDtor  always  aohstitM 
another  tube,  C,  of  idaota'cal  a.ppaanBe«,  Hdna- 
tainingtha  I'n^i'^ftting  iiui0i>flUamg  naedl^ 

M.  Quyot  deacribea  no  fewer  Iban  fdi^-w 
acientlSc  experiment*  that  (re  made  tot  tbaatf 
part  with  the  masnifyinK-glasa  and  magmta.  Oa 
penpicaoioua  realdera  wul  hare  no  tronMa  h  b- 
onung  the  nnmber  of  tlwa,  by  tnkfng  advMkB 
of  the  well-known  uiopwtiaa  of  magut*  sadfe 
lawa  of  ■"■g'"*'""  acUoai. 


8paakin| 


COSSZCTISe  THE  EB&0£  OF  1 
8CBSW. 

rriHB MlewiDSiMAod  of  coii—Aiug  tlM^wil 
±    %  tcnw  wv  daaaiibed  by    Mr.  C.  a  ^ 

Chicago,  in  the  Amtricxn  JiaeAiHtMt,  fidbtmlh 
aome  conmeaiti  fran  the  «di:tot**  pen,  aad  a  BM 
by  Prof.  John  Swaat.  Aa  tbo  msttDT  wiD  U^ 
mechanics,  we  appeod  It  in  full : — 

I  venton,  aaya  Hi.  BUI,  to  aa«iune  that  aaa^ 
your  lerodms  may  darive  MDe&t  from  the  luBuai^ 
Btmpla  method  of  aaniiing  deidr»bla  rasoHi  h  k 
machine  shop.  OReo  Ihk*«  bad  tha  wJafctaaA 
ahort  measuHng  eciewa  ibnilar  (sod  fee  Adt 
naes)  to  micnnuetar  acreWB,  bat  have  been  dAMi 
from  the  attempt  fcr  want  of  auSeJeDt  aoeBs^ft 
the  lead  acraw*  of  avaiUbto  lathes.  ODonaow- 
aion,  however,  whea  my  dssua  (or  auck  a  aaa 

mors  than  hsiibUt  mgont,  the  tolnUca  (<  Da 

lem  pnseuted  itadi  unuLpaatedlT  to  my  rt£ 
~  ~  «  of  the  inaocoiacy    of   Iwd  auaa^I 

ntion  that  the  conoem  wiOi  whidkim 

connected  has  in  uae  etghtesik  modem  ogiDaU^ 
aixtaen  of  which  are  mads  ^  mis  Arm.  Of  fliil 
lixtean  lathea  one  has  «  screw  that  doe*  ant  10 
motethao  ibV™- io  *^  from  &  "D.B.^I,* 
atandard  Bbiel  mla,  whUa  tha  othan  vbt  tM 
^UJa.  to  ligin.  in  2ft.  ~Kaw,  an  mm  t 
j,U^  in  2t,  can,  in  noat  work,  be  Sai^f^ 
and  a  mechanic  who  ia  f oitoiiats  eoDngfe  to  ft^ 
a  lathe  with  ao  alight  an  error  of  toad  seta*  adi 
manage  all  ordinaiy  rtqtllMmanta  Ta«y  wal^  mil 
ia  tor  those  who  cannot  get  neaier  than  li^gtB 
to  the  foot  that  I  propoae  (he  foUowing  i^UH 
ooTieotion.  Indeed,  it  wBI  aerre  to  eorraet  aoA 
with  an  error  amonntlag  to  five  or  taai  tfaMl 
mnch,  and  enable  the  maniptilstor  to  rival  WIft 
worth  in  resoHs,  if  In  other  respeeta  hehefaps* 
The  only  prscaatian  to  be  taken  ia  to  aee  thil  h 
lead  acrew  of  the  latheis  not  "  dmnh." 

Having  fonsd  •  lathe  with  a  "  sober  "  soae.s 
matter  how  great  its  error  of  pitch,  proceed  to^ 
themieromnar  aeisw  and  the  taps  (roe^Ki|ia' 
Htiinhing  taps).  Qradnate  the  index  in  Iha  ad  i 
way,  and  monnt  the  aoew  u  if  it  were  taoBl" 
beperteet.  Now  hring  Qie  iadex  to  xero  and  ol 
a  mark  im  the  atotionMy  part  of  the  attU* 
mora  the  sirew  the  distauee  of  lin.  (or  ni 
nomberot  inches  aa  it  iaintoDded  to  mwinr'  ~ 
introduce  a  staadtrd  of  known  aocnracy:  aakt 
lero  again. 

Yon  have  now  aeonrsd  tfae  limiting 
yonr  instrument,  and  all  that  nsada  to  *" 
prodnoe  a  rKolar  lin*  (or  edge)  sztsn 
the  points  oKained.    Tbii  una  will 
cbaroctar  aa  the  enor  of  the  assw 
the  screw    be  □(  too  fine  pitch,  it 
direction  dtown  in  (nil  lines  iu  the  _ 
diagram.    If,  on  tike  other  hand,  tha 
screw  be  too  coarse,  it  will  take  the  " 


The  editor  of 
Mr.     Hill's     aafomption     M 
his    lethB    ia  on    ^tiiely   la 
we    have    no    more    donbt  a 
reodeis  deriving  bensBt  from  bis  ot 
than  wehavethat  bebaihltnponaw 
of  correcting  the  eiTon  of  aarawi  w 
used  for  micrometer  msasoremMita. 
undoubtedly  a  good  necfcaoio,  and  tl 
ia  evidently  nnfttmiliar  with  what  ba< 
this  line,  and  raallv  aupposs*  Wwstlf 
inv^tor  of  the  schsms,  i*  of  il 
that  othan  of  our  readwa  are  i 
This  is  aeeonnted  fiir  in  part,  we  M 

practieatly  exact  screw*  bef«e  bIm 
came  into  nearly  ao  oommcai  nas  M 
who  have  one  of  th*  eaiUar  nicna 
purchased  when  such  ealipers  first  w 
the  market,  will  probaUy  find,  by  ri 
the  line  drawn  on  the  butal,  that  il  il 
with  the  centre  line,  bat  i*  qiiial,  Mb 
the  sketch  of  Ur.  Hill,  though,  of  ooma,  ■ 
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10,  for  the  naxoa  that,  bf  ths  u 
Jim«i7,  scrsvg  are  made  which  ue 
at  parfect  to  como  within  the  required 
rror  for  the  purpDse,  Upon  receipt  of 
letter,  aud  aupposing,  aa  we  did,  that 
I  E.  Sweet  WBfl  the   Siat  to  apply  this 

tionlitn  rcgudiog  the  niBitter,  and  hare 
le  following  very  intoteBling  letter  in 
Vbeo  I  &itt  conceived  the  idea  of  coi- 
imperfection  in  the  pitch  of  the  bctbw  in 
ff  maehine  in  1870  or  1871,  which  waa 
1  out  in  the  machine  at  Conioll  in  1873  or 
pond  it  was  the  Snt  time  it  had  been 
tar,  Mr.  John  HiohardB,  in  reviewing 
beea  done  in  the  line  of  measuring 
allowed  that,  bo  far  aa  he  knew,  ;t 
one  in  the  Cornell  znachine  ;  hut  bome 
IT  years  a^.  in  conversation  with  Mr. 
Porter,  he  informed  me  that  he  had  seen 

in  1857.  So  that,  bo  fat  aa  origioiility 
\.  like  many  another  strolce  of  Amerioaii 
lieu  b^  the  Pnmoh  or  Engliah  a  few 
B  iu  huth.  JOHH  E.  SWEW." 


L8  FOR  BBAS8-W0BE/ 

I  many  toola,  innoniooa  in  their  way,  bat 
red  for  their  pecuh'ai  work  and  no  other, 
of  (ormiDg  the  baaia  for  other  tooU  that 
i»Kl  aa  tkocesaity  coll?.  Believing  that 
can  be  gained  from  Beeing  these  apcdaJ 
iturea,  which  may  bo  useful  in  aimilBr 
alterations  be  uaed  in  the  diffurant  kinds 
uriU  endeavour  to  ahow  a  few  which  may 
itareat.  In  common  ptactica,  the  Fot 
r  haa  gaugei  of  bran— tapped  or  chsaed 
:e,  and  theae  ate  uaed  to  cbaae  to— i.e., 
s  chased  to  fit  the»  gaugei.  Theae 
r  from  contiaual  uae,  aud  so  the  work 
where  it  belonga,  and  then  the  gaagea 
led— eometimBB  they  are  to  blame  aud 
lot;  but  all  thia  time  odds  additional 
Danufoctore.  So  we  made  the  hand- 
n  Fig.  '!<>,  and  obviated  the  difficnlty. 


After  drilling  the  holea  for  the  cone  point  screv 
and  those  paiallel  with  the  threud  for  onttinE  edgt 
the  ring  ia  aawed  at  the  side  eiigea,  and  filed  ap  t 
aame  as  any  die.     There  ahuuid   bo  either  four 
eight  cutting  edgea.  so  aa  to  have  one  cutting  edge 
top  and  one  bottom,  aa  the   "lining  up"  ia  all  at 
theae  points.     Instead  of  thia  way  of  maldng,  how- 
ever, the  die  ring  can  be  turned  up  and  put  in  the 
holder  (which  has  just  been  bored  and  ia  atill  in  the 
chuck,  uid  haa  beea  previously  drilled  and  tapped 
for  the  aide  acrewa),  and  tiored  and  chased  in  place. 
It  matters  not  which  way  they  are  made,  the 
office  they  perform  in  keeping  work  to  a  atandard 

We  all  know  the  tendency  of  tools  in  general  to 
follow  a  "cored"  hole,  Md  that,  oouTd  this  be 
obviated,  it  woidd  admit  of  having  much  work 
^.^A  .1... :. ,  „ij^_      .piig  ggQg^  pi^  ig 


which  i 
__,  . —  — lat.  A  single  point  tool, 
Foi  lathe  back  head  tool,  ia  the  beat 
boring  a  cored  hole  when  Uie  caae 
lat  the  hole  must  not  he  followed.    Thia 


tool,  then,  to 
aingle-point  t 
take  the  full  CI 


nee  when  the  hole  is  veiy  deep,  aud 
t  to  the  turret  iathe.  The  boring 
be  auccesaful,  muat  be  aa  near  a. 
>ol  OS  possible ;  but  aa  we  usaally 
it  (or  nearly  so)  at  oDoe,  we  nse  the 

,  of  ctitler,  which  I  have  fonnd  to  be 

the  Gat  cutter — two  points  instead  of  one.  I  do 
not  elttim  ihia  form  will  not  follow  more  or  leea, 
but  have  found  it  to  be  more  satiifactory  for  a 
roughing  cutter  than  the  ronnd  bar.  I  make  the 
thictnaaa  proportionate  with  the  wort,  varying 
from  Ain.  to  jin.  oanally. 
This  brings  as  to  Fig.  27,  which  was  designed  to 


Fig.  26. 


is  chased  abont  to  see,  and  then,  hold 
n  the  right  hand,  the  latiie  baud  runs  i 
iread  and  bringa  it  down  to  size— n 
le  gauges  woanng;  if  the  workdoeen' 
■the die  hasn't  been  on  the  work — at 
1  the  way  on.  Nor  is  the  liti  the  only 
be  ^hapt  of  thread  boa  much  to  do  with 
chased  work  ia  rarely  the  aame. 
i  toola  (I  am  apeafcing  of  single-point 
re  ground  by  the  "  eye,"  and  then  sal 
mb  "  ;  holdmg  the  tool  point  down  on 
ail,  they  aquint  acTQss  and  guesa  it  ia 
1  set  it  the  earoo  way— hardly  the  way 
I  work,  even  after  years  or  practioe. 
z  lathe  man  I  over  saw  grind  a  thread 
1  evened  things  up  by  setting  it  "sqoint- 
la  the  thumb  nail.  The  die  not  only 
)  work  chased,  but  atraightena  the 
1  shape  aa  well,  unless,  of  course,  the 
oo  far  away  from  CO" — have  seen  some 
out  45° — and  of  course  it  can't  make 
nlese  they  allow  quite  a  out  tor  the  die  ; 
at  any  "on,"  am  sorty  to  say.  In 
■ve  about  one  or  two  hundredths  of  bd 


and  chased  the  threads ™„  „„ 

standard  nze,  to  be  used  as  refercmce 
1  bored  and  chased  the  die  rtnga  to 
1  turned  the  outside  and  faced  tbetn. 


Fig.  27. 

miH  work  so  that  the  oataide  most  be  tme  with  the 
botfly  and  it  aooompliabea  its  porpose  well. 

.  the  hole  with  flat  cutter,  as  described, 
then  follow  with  the  guide  shown,  and  the  guide, 
just  filling  the  bore,  eliminates  all  chance  of  iti 
"Tanning  out,"  and  the  oataide  is  milled,  (aoed, 
and  chamfered  with  the  cutter  shown. 

It  it  was  desired  to  have  the  bored  hole  lized  onl 
exactly,  wide  bearing  cutters  might  be  inserted  in 

"-'--^ 1  over -IM  to  cutout,  stiU 

the  Inre  ia  to  be  tapped. 


the  biu',  and  bi 


the  si 


A  point  of  practical  valuta  may  be  given  here,  and 
luat  ia,  where  a  piece  of  work  is  threaded  t  ' 
inside  and  out  on  the  same  and,  run  the  die  on  I 
where  possible  ;  for,  the  die  bemg  up  to  "  squee: 
a  little,  the  tapped  hole  is  not  altered  in  size, 
little  torethonglit  in  similar  caiea  will  save  m 
work  after  the  pieces  are  all  cut.  After  having 
piece  bored  and  millsd  true,  the  tap  ahoold  not  si 
in  sideways,  as  they  are  sFj'apt  to  do  on  brass,  so 
guide  them  whenever  poa  ibte. 

One  of  the  sectional  taps  shown  in  my  firat  paper 
on  this  aubject  ahowa  the  manner  el  guiding  tapa, 
the  guide  or  ''  tit,"  aait  is  sometimea  called,  usualty 
being  the  same  size  oa  the  tap,  I'm  the  Ihrrml, 
though  different  work  calla  tor  different  applica- 
tiona  of  the  aame  principle.  By  thia  method  the 
tiolee  are  tapped  tme,  aa  well  aa  bored  in  the  same 
manner,  and  they  have  the  additional  advantage  of 
detecting  any  decrease  in  the  size  of  the  boring 
-■"~  ■*■■-  '-I  wear,  by  refusing  to  enter  the  bored 
lie  can  be  guided  by  boring  out  the 
three  teeth  from  the  face,  except,  of 
coune,  where  it  is  required  to  thread  cloae  to  a 
Moulder,  in  which  case  the  guide  could  be  internal. 


plain  flat  Cutter  mortised  threngh  the  ban  for  the 
larger  sizee,  and  for  the  sizes  upto  liin.,  the  plaiK 
flat  cutter  before  described.  The  roughing  bit 
must  stand  much  hard  serrioe  in  the  soda  oftt* 
brass  castings,  especially  in  long  oored  boles,  wbeia 
the  aaud  seems  to  bum  in  and  rival  the  ttaetf 
wheel  in  grinding  qualitiea ;  this  makea  ^ecjaaat 
renewals  necessary,  and  it  is  mach  cheaper  to  iimrt 
in  cutter  in  a  bar  than  fit  dove-tailed  ooee. 
ich  work  and  time  in  the  tool  roOTU  may  ba 
in  many  cases  by  makiag  everything  in  tho 
r  line  of  aome  standard  sise  ateel,  sothatfltting' 
neceaaaiy.  Many  seem  to  tliink  that  only 
rough  work  can  be  done  on  the  turret,  and  especi- 
ally is  this  true  of  Fon  lathe  men ;  but  wilh  prop«r 
appliances  and  tools,  and  run  by  a  man  who  is  care- 
ful and  inleiliKCnl,  it  can  produce  work  that  isa 
credit  to  any  shop. 

making  a  ralvs  seat,  the  first  requirement  ia 
that  it  sttall  be  true  and  smooth,  and  this  we  securs 


tem  of  guide 

■e,  aa  elsewhere,  provea  its  usefalneaa  by  pio- 

dngapractioally  parfectaeat.   The  seating  tool  A 

really  a  hollow  mill  or  rose  reamer,  held  from 

taming  by  the  key  as  shown,  and  the  cutting  edges 

are  made  of  the   required  angle   as   shown.    Tbo 

guide  B  (or  in  this  esse  cutter  also,  tor  it  ia  used  to 

merely  size  the  passage  properly — boring  not  over 

■02 ')  a  held  in  place  by  the    ohei±    nut    C  on  the 

end,  and  kept  from  taming  by  the  same  key  that 

By  tightening  this  check-nut  both  cotters,  or 
cutter  and  gaide,  as  the  case  may  be,  are  tightened 
to  place,  and  the  key  takes  all  the  strain,  ao  we  uia 
in  nut  and  fine  thread  aa  showu.  The  advant- 
of  having  this  tool  in  two  porta  must  be  ap- 
parent ;  for  by  removing  the  cutters  the  seating 
tool  may  be  ground  or  oil-stoned  at  will,  and  the 
forward -cutter  likewise  vrith  a  aatisfactory  nwolt, 
impossible  were  it  made  soKd.  By  grinding  ever; 
part  in  a  similar  manner  it  is  very  easy  to  obtain  a 
valve  seat  true  with  all  the  other  parta,  and  to  avoid 
the  cramping  that  is  so  often  done. 

It  often  happens  that  we  n-ish  I     ' 


1  brass,  and  do  it 


tapered  off  to  staitaasily,  ia  not  always  talialactorj' 
—it  has  a  teikdanoy  to  "jkot"  odaways,  and  (o 
elo^  up  quite   badly.     We   om    a  "stt^i"    tap 

(Fig.  30),  oonsiderBbly,  and  find  it  an  improve- 


flrst,  then  tap. 

Sizing  cutters  most,  or  should  be  adjustable, 
and  after  much  eiperim eating,  we  find  nothing 
better  than  the  moch  used  form  shown  in  Fig.  33. 


practically  a  series  of  strait  taps  alt  cut  on  oae  bar 
if  steel.  Firat  oomeaa  guide— i.e.,  just  the  aiie 
inder  the  thread— then  a  thread  that  is  one-qoartai 
T  one-fifth,  or  even  one-third  of  the  full  depth  of 
the  oompleted  thread.     The  next  step  cuts  the  same 

'  -Iso,  making  two-thirds  or  half  the  depth, 

se  may  bo,  and  ao  on,  haviue  aa  many 

the    depth     of    the    thrOaa    requires. 

Where    passible,     without    making    the   tap   too 

;.    each    "step"  should   be   about  the  length 

the   articles   to   be   tapped.     By   thia   means 

.  step  JRst  abont  finisheB  cutting  as  the  next  od« 

starts  in,  so  keeping  the  strain  on  the  tap  about  ths 

ing    the    entire    cut.       I  say    "  about," 

he  increasing  leverage  as  the  diamelsc 

idda  to  the  strain  so  imposed,  whioh  can, 

be  rectitled  if  desired,  by  decreasing  the' 

.., .ut  as  the  diameter  increases.      Caremmt ' 

be  taken  to  give  the  leading  edge  of  teeth  on  th« 
front  of  each  step  a  good  cutting  edge,  so  as  not  to 
biad  or  jam.  In  any  siiuare  or  baatard  thread  tap 
the  aides  as  well  as  the  bottom  of  thread  shoujd 
be  "booked  olT"  to  prevent  friction.  This  is  too 
oftsn  neglected,  and  is  a  fruitful  source  at  taokcii 
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THE  third  grdinaiy  meetiDg  at  the  above  Auo- 
ciatiua  was  helil  iu  Boraard'a  Idd  Hall. 
Holbarn,  on  the  SStli  ult.,  CapUia  Noble,  Uie 
PrenLilciit    ia  the  chair. 

He.  Dukerettd  the  oameiot  twcutj'- eight  cosiii- 
idstoa  (or  eleotioD. 

Ht.  J,  Eieiahed  read  a  pipet  on  "Soms  Notes 
OB  Che  Solar  PjomiaaaoeB  of  1390."  His  instcn- 
meut  consisted  ol  n  Stia.  achro-eqiuttoriil,  com- 
Itjned  with  a  spectroscope  of  oil  amoll  prisms  by 
SUtfer.  lin.  bj  Jin.  surf  aces,  oad^viaga  dispersioa 
of  aiwut  20''betwDeD  A.  and  H.  Two  nmail  sextant 
telesoopw  WOTS  used  for  collimator  and  view 
tal  Escape.  The  elit  waa  semicircular,  auci 
oorTMpondod  exact)  v  with  the  image  of  the 
ma's      limb,      so      chut     when    the    utter    was 


Janaar;  19,  1 
Iw  andialurbei 


«  beautifully  seen  tor  oi-ar  lOO  degrees  of  tha 
circamferenoe.  B;  this  arrangemenC  only  four 
aettuigs  of  the  apectroecopa  in  poiitioa  angle  weni 
nveeasary  to  obtain  a  view  of  the  entire  soTor  pro- 
file. Id  this  way  the  tun  hod  bean  observed  oom- 
pletelj  on  88  days,  and  the  positioa -angles  of  all 
wominciicea  cotefuUj  determined  by  means  of  a 
large  position- circle  fixed  to  the  end  of  the  tele- 
■oope.  The  total  niuiiber  of  promiueDCes  seen 
on  the  83  dayt  amounted  to  43ii  ;  tha 
mean  daily  numhcc  was  therefore  4'9i).  If 
Vte  year  were  divided  juto  two  equal  por- 
tio&B,  tha  average  would  be  IDO  per  diem 
for  tiie  fljst  half,  and  5*54  for  the  last  six  aionCba. 
^Hiis  iucteose  was  mostly  coafioed  to  the  southern 
Itemisphere,  and  of  the  total  -1.1(5  only  1!)0  urere 
nortlieni  and  240  southern  promiiiencea,  Ttie  only 
in  wbsu  Dopromine^ces  wereta  beseenwaion 
,  zhromoaphere  appeared  to 

Lslurbed  ia  every  part  of  the  circumFerence. 
lUanv  proDuueaces  of  a  moderately  quiescent  tjpe 
had  axD  noticed  to  reappear  after  a,  seioi- rotation 
on  the  opposite  timbi  or  even  after  one  or  more 
«ulire  rotstiouB.  Hr.  Erershed  gave  several  ex- 
amples of  this  action,  and  exhibited  diagrams 
■bowing  the  forms  assumed  br  promineocea  at  their 
ancceasice  returns.  Tlie  whole  of  the  al)9ervation9 
Iiad  baeu  made  on  the  C  line,  as  details  were  not  so 
-well  eaen  on  F,  and  etill  less  on  G  Refined  work 
liad  not  lieeu  attempted,  as  more  powerful  inatru- 
menta  would  be  nocesaarv;  nevertheless,  it  was 
lioped  that  the  few  geneial  tacts  lo  be  gleaned  from 
s  uersiateut  study  of  the  mete  forms  and  positions 
at  the  prominences  might  perbnps  connect  a  taw  of 
the  icatterod  liolcs  of  our  knowledge  □(  the  solar 

Tha  President  asked  Mr.  Evershed  haw  he  identi- 
fied a  ptominence  on  its  return,  for  they  could  not 
lie  watched  in  the  interval. 

Hr.  U*arshcd  replied  that  tliey  reappeared  in  the 
lame  latitude  at  an  interval  of  1 1  days,  so  that  tbe 
aame  eolar  laugitade  was  under  observation,  and  th^it 
no  promiuenCL'  had  been  seen  in  that  latitude  in  the 


luggins'a  obeervatory,  be  had  nodcad 
in  a  promiucnce  the  same  kind  of  remarkable 
■trsight  filiimi.'ntB  which  Hi.  Evenhed  hod  shown 
in  one  of  his  diograma. 

Mr.  Usuuder  thought  Mr.  Everslied  was  greatly 
to  be  congratulated  on  his  skill  and  success  with  suiib 
imall  instrumental  means.  He  trusted  he  would 
find  many  imitators.  The  general  form  of  bis  curve 
of  prominence  distribution  closelv  corresponded 
■with  that  given  by  Profs.  Taochini  and  Kicco, 
observing  witb  powerful  instruments  and  in  the 
dear  sky  of  Italy-  With  regard  t«  the  lieautiful 
phenomenon  of  tbe  liright  straight  filaments,  he 
thought  they  might  protubly  be  explained  by  Prof. 


a  of  t 


ions.     H<i  hid  li 

-were  capped  with  white  , ,   _. 

during  the  eclipse,  aa  they  were  inviaibli 
qwctroacope.     This  showed   that  tlie  prumii 


re  the  eclipse 


the 


_     d  hjdro- 

^n  as  up  -tushes  of  solid  or  almost  saUd 
matter,  whicB,  pajuiog  through  the  almoephere 
of  oomparativolj  cool  hydrogen  which  everywhere 
tarmuuded  the  sua,  and  was  ordinarily  invisible, 
Iieat«d  it  locally  bora  and  there  by  tbe  speed  with 
■which  they  rathod  through  it.  Some  of  these  solid 
bodies,  falling  donn  to  the  snrface  again,  would 
Iieat  the  atmosphere  of  hydrogen  by  the  rapidity  of 
iiuie  fall  just  as  they  had  done  in  their  rise,  and 
-Wonld  oau-te  these  bright,  straight  Glaments.  Witb 
legard  to  the  rea]ipearanco  of  prominences,  tha 
olwerratioa  of  sunspots  showed  that  it  was  by  uo 
meaiu  anunual  for  a  group  to  break  out  in  the  pre- 
otse  place  where  another  group  bad  been  seen  some 
time  before,  though  there  bod  been  nothing  to  mark 
the  place  in  the  interval.  This  seemed  to  point  to 
a  deep-seated  cause  of  disturbance,  and  it  was  not 
surprising  if  a  similar  condition  prevailed  with 
ngKiteptonuBBDcea. 


of    an    equi^rial 
apertoro    and_7tt.   toool 


Tbe  Rev,   Mr.   Freeman  read    a  pap( 
Transit  of  Titan  over  Satnro'i    nr.f..'* 
oarefulty  watched  this  phenomc 
January  21,    1S91,    by 
refractor   having    Bin. 

length,  with  powers  ol  1,^  and  ISO,  Titan  could 
I'uly  be  seen  intarmittently  when  tba  air  was  at 
moments  clearer  than  usual.  At  lib.  IJm.  1.5i. 
Titan  projecteda  little  beyond  tbe  following Umb 
of  Satijm.and  was  near  the  N.  pole  of  tbe  planet ; 
byIlh.2L;m.  15i.,  ha  was  fully  flTo-sixthsou  ;  at 
I'Jh,  6m,  i>Os.  he  seemed  to  touch  the  limb  of 
Saturn  ;  and  at  I'2h.  34m,  3Di.  lie  was  well  separateLl 
by  bis  own  diameter  from  Saturn  aod  sbiiiing 
brightly.  Whilst  on  Saturn,  Titan's  Ught  was 
white:  when  oil,  bluish.  It  was  to  be  remarked 
that  Titan  was  never  wholly  on  the  disc  of  the  planet, 
though,  iu  conjunction,  very  nearly. 

Mr.  J.  Bartlett,  M.A..,  read  Miss  Brown's  report 
of  tbe  Solar  Section. 

Mr,  Cottom  read  a  paper  by  Mr.  Levander, 
describing  an  apparatua  which  he  had  designed  for 
the  purpose  of  determining  the  oolours  of  stars. 
He  remarked  that  few  people,  especially  of  the 
male  sex,  were  able  to  disorimiuate  nicely  between 
tints  that  closely  approximated,  or  accurately 
describe  them  ia  words.  A  lady  would  genetallj 
match  a  ribbon  exactly  by  "  carrying  the  colour  in 
her  eye,"  a  feat  that  probably  few  men  would 
successfully  accomplish. 

Tbe  President  remarked  that  there  was  an 
ackuowledifed  idiosyncrasy  in  tbe  observatian  of 
colours.  He  himaell  was  only  able  to  see  as  yelloir 
many  stars  catalogued  as  red. 

Mr,  Maunder  gave  an  outline  of  a  paper  by  the 
Itev,  A,  L.  Cortie  on  the  "Spectra  of  Sunspote 
between  B  and  D,"  He  said  that  the  observation 
of  tha  spectra  of  sunapota  had  been  commenced  at 
(jteenwich  Observatory  in  1877,  bnt  was  not 
regnlarly  undertaken  there  until  18.S0,  At  South 
Keiuington  a  similar  «ork  was  oommeuced  in  1X7H, 

aud  Father  Perry,  at  Stonjhurat,  " 

At  Greenwich,  the  p    '      ■     ■ 
obscrred  loylietweau 


:iallr 


ind  F,  at  South  Ksnsingtori 


did  the  three  observatories  wort  on  different 
ports  of  the  spectrum,  but  they  worked 
lu  different  ways.  Yet  in  one  moat  important 
particular  all  three  had  arrived  at  the  same 
conclusion — viz.,  that  tha  lines  of  iron  were 
moat  frequently  widened  in  the  spectra  of  spots  at 
Che  minimum  of  tbe  solar  activity,  and  least  so  at 
the  maximum.  Mr.  Lockyec  further  concluded  that 
tbe  liuei-  due  to  unknown  substances  were  moat 
frequently  seen  widened  at  maximum  :  but  Father 
Cortie,  on  the  other  liand,  found  that  thoy  were 
seen  at  minimum  as  well  as  at  maximum.  Another 
important  obeervation  made  by  Fathers  Perry  and 


ovary  ol 


t-rTai 

of 

fi 

viously   discovered    iu  the 

ry    was    able  to    go  furth 

Duded  to  chromospheric  lines.    Mr.  Lockyer  had 


n  the  circumstances  that  tt 


he  same  as  those  widened  in  the  spots,  a 
different  spole  often  gave  dilferent  Uuea 
LS  most  widened.  His  inference  from  Chia,  a 
tbe  further  fact  that  aometimes  some  of  t 
inea  would  be  twisted  in 


uamgtl 


gfrom 


iilhcr  were  twiated  in  the  contrary  direction, 
g  Chat  it  was  approaching  us,  was  that  iron 
ikea  up  into  several  simpler  olemenle  by  the 
dous  haat  of  tha  sun.  Father  Cortie  gave 
r    explanation    of    this    in    hiq  papc 


Mr.   Lickyer   had    put 


a  further  f ac 


y)peared  tc 


great  stn 
iib  of  two  c 


re  eletnenlji. 


jntary  substances 
icquaiul«d   witb   here  on  earth,  and  he  tbereti 
called  them  "  basic  "  lines.*  They  should,  thei 

tore,  be  frequent   in   the  hottest  parts  of  the  si; 

the  spots  and  prominencea.     They  are  found 


Fal^ei 


B  detailed  obeervatioi 


Lined 


different  light  ._ 
om  that  given  by  Mr.  Lockyer's  etate- 
though  nearly  every  basic  line  in  the 
mined  by  Father  Cortie  waa  seen  at  nome 
other  amongst   the  most  widened  lines, 


"  basic  "  liues.    Each  lini  , 

"  moat  widened  "  omv  on  the  average.  Further, 
greater  disporaion  had  enabled  ns  to  break  up  ooariy 
all  the  supposed  "  basic  "  lines  into  close  doubles, 
and  to  Bb>)w  that  one  line  was  due  to  one  element, 
and  the  other  to  the  other.  The  result  of  Father 
Cortie's  oluervationi  had  therefore  been  to  confirm 
Mr.  Lnckycr's  wurk  on  one  important  point,  but  to 

leof 


micol  photographs  received  from  Fnif.  Hula 
Lick  Observatory:  nine  from  Prof.  Fickn 
Harvard  College  Obsarvfttoiy ;  and  Dioafrmi 
Brothers  Henry,  Paris  ObsBr»»tory.  Mr-  Hm 
explained  them,  and  they  vrere  much  aduiiil 
the  meeting. 

Mr.  Peine  sugguted  that  the  B>ya]  Aitnav 
cat  Society  or  the  Biitiah  Aitrnnonucal  AsssdM 
should  acquire  a  collection  of  Untem -slidss  to  I 
purpose  of  illustrating  tbe  pApera  and  lactani,! 
which  could  be  lent  out  to  memtiers.  He  hadfot 
it  impossiUe  to  procure  really  cuitabte  didasvi 
lecturing. 

The  President  said  Uwt  the  Cauodl  of  the  Bw 
Astronomical  Society  had  had  the  matter  M 
,  aud  he  thanght  that  be_  ccold 


be  carried  it .  _ 

in  Bihibitsd  and  dssoiM 

apparatoB    far    Calmif  Iss 


the  snggt 

Mr.  G.  F.  i,emj 
cheap,  bonie-madt 
photographs. 

Mr.  T.  D.  Brewin,  F.R.A.S.,  was 
member  of  tbe  Association. 

The  meeting  adjourned  at  7.0  pjn. 


WESTSSN  UICROSCOFICAI.  CLVl 

A r  the  lost  meeting  of  this  dab  held  at  IfcikB  J 
of  Prof.  J.  F.  Blake,  M.A.,  F.C.S..It>itf  i 
took  tor  his  snbject*>Tbe  Etfects  of  Flmma  I 
bock  Structure."  In  non-ciyitaUiae  neb  ll  fl 
efTeclaof  pressure  ore  ahown  in  thsmf'^M'l 

eenomenon  of  cleava^,  whioh  isalm^t"'*  |. 
in  a  plaue  perpendicular  to  the  difsmtf*J  I 
pressure.  This  gives  us  a  guide  tottanW*^  I 
tbe  planes  that  are  found  in  a  rock  Is  Iks  ^Si  1 
towhichithasbeensubjacted.  Ersn  lli>I'^V|>  ' 
lamination  iu  a  shale  eooform  to  "'^''T^'rir 
when  we  take  as  tbe  proaanre  tha  fow*a^(*^» 
which  has  drawn  the  Soatiag  particL.^ ''^j^PT^ 

Eroximatian.  A  rock  which  has  humri^^J^t 
iter  pressure  perpendicular  to  ■•^JiB*^ 
lamination,  will    not    be  materially         J>*Sj 

■ystalliso,  and  there  or [^g  ^ 

I  original  doat  which  a^  S^^'^ 


nated  < 


occurring 


r  not,  it  subjected  t 
orystalliaiition,  will  snow 

9  even  in  tbe   case  o!    u 
dykes,   whose    walls   pi 


taking  the  fiat  (ace  of  the  ccystali  pf^^^i- 
sides.   In  the  crystalline  schists  that  is^^^y9 
and   gives  rise  to    oue  variety  of  toli*  ■^^ 
crystals  in  these  may  be   more  or    le»^^-» 
termed  ;  thoy  may  show  no  signs  of  cri»>  I 

motion,  and  they  have  bean  formed  ii**^t 
places  where  we  now  see   them.     Tho^^^ 
this  case  is  entirely   nialicnl  in   it«  etf**^^ 
names  gneiss  and  mica  schist  applied  to  IF  -. 

have,  unfortunately,  a  double  msouing  ■.1it>~'_^ 
plied  both  to  rocks  of  this  character  aoii»^.i 
tu  be  noticed  further  on  ;  but  the  two  kiiic>**^ 
carefully  distinguished  from  each  other.'*'^  , 
pressure  is  brought  into  play  after  tha  K^'^ 
Hon,  itsoHectsotedilTeniut.  If  it  becomg.*^ 
slight,  the  elEecla  will.be  seen  in  iadivida*J*|j^ 
A  crystal  of  ordinary  character,  when  *"^ 
polarised  light,  has  a  uuitonn  tint  <^  .^ 
throughout,  according  to  tbe  relation  of  i2  ^ 
planes  with  the  plane  of  polarisation;  bat  '"^ 
baa  been  subjected  to  pressure,  a  segtior-^>* 
same  thickness  throughout  is  seen  tohave**^ 
colours  in  different  parts,  then  produdn^^  ^ 
spectrum.     Such  crystals  have  been  saidfc*-^-' 

between  the  Micols, 
to  move  across  the  sur 

greater,  the  crystals  r 
and  overlapping  f  ragi 
whose  colouraof  polf- 


parts  is  not  complete  ;  but  then  ars 
small  curved  cracks  which,  whan  Man  bj 
light,  (jiTo  the  crystalacrape-Ukea; 
which  lias  hence  been  called  erm* 
many  cases  pressure  has  resiuted  io 
This  seems  to  occur  when  a  plane  otltwt' 
exists  oblique  to  the  direction  of  pieW" 
rock  be  alrofidy  laminated  or  foliated,^ U^ 
pressure  is  oblique  to  these  already 
the  latter  may  serve  as  pUnes  ol  low.  .-^,  t— 
Any  rook  which  has  bean  so  '"•'•^"^iU' 
irregular,  undulating,  fine  cracki,  or  lis"  flj?  J 
which  curve  round  the  larger  obdod*""!"  1 
away  at  eithar  end,  thereby!  differing  "J*^^  I 
the  mi)re  or  leas  imit[inary  lines  *'^|~,  ^^f 
drawn  connecting  parallel  placed  CfJ"''ij  I' 
already  described  rooko— or  Che  contiaaoia  B"  l 
original  duat  in  laminated  rooks.  Such  cun^  I 
arokuowuas,)ij,i«n,(if?in(r.s,andth6rocknB»«l' 
these  are  known  as  mylouites.  In  somt  e>*"  I 
can  find  such  mylodites  placed  ''''"'j?  1 
rock  bos  overridden  another  along  a  thrn^g*!  I 
Chej  aliT*ys  show  «  high  dagrae  at  micn^*"  I 


rare  appearance  is  ^ 

e  separation  ot  tha  ecystsl  c 
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The  Kational  TGlephono  Company  havinij 
TOduoed  their  terms,  hflTB  rocuved  a,  conmderablo 
addition  to  their  list  of  Buhecrib«n,  and  by  pui- 
saing  that  polioy  now  that  their  pat«nts  are 
Bitber  eipirad  or  eipiring,  they  will  put  thein- 
oelvsa  in  a  very  Btioiig  poeitioa.  It  remains  to 
"bs  uen  what  action  the  FoBt  Office  will  take, 
jind  shortly  wa  may  expect  some  cDnsiderable 
improTements  in  the  ine^ments.  A  telephone 
ichjch  would  leave  a  record  nt  each  end  would 
erentiull;  take  the  lead. 

The  electric  hwiter  devised  by  Dr.  L.  Burtoc. 
of  Richmond,  Virginia,  which  we  illtiatrated 
p.  47,  Sept  13,  1889,  has  been  put  to  a  novel 
but  appropriate  use  ia  the  Oavemment  Frinling 
and  Engraving  Department  at  Wuhington, 
B.C.  Bank-notes  are  printed  from  plates  which 
mnat  be  warm  whilst  the  ink  is  rubbed  into  the 
lines,  and  also  whilst  it  is  being  cleaned  off  the 
other  patta  previoualy  to  taking  the  imprsaaion. 
Uas  h^  hitherto  been  used  for  the  purpose  ;  but 
that  has  obvious  ohjectiona  on  the  score  of  h^th, 
and  the  Burton  heaters  have  oow  been  adopted 
to  take  the  place  of  the  gas  stoves  without  alter- 
ing the  process. 

Another  use  to  which  electricity  has  been  ap- 
plied with  success  in  commerce  takes  the  shape  of 
an  electrio  soldering  bit,  which  has  bsen  adopted 
by  one  of  the  largoflt  oil  refineriea  in  the  United 
^al«H.  Many  large  cans  of  kerosene,  benzalint, 
4c.,  are  sent  away  to  all  ports  of  the  country, 
and  to  avoid  risk  the  cann  are  closed  with  a  cap 
soldered  on.  To  reduce  risk  as  much  as  possible, 
that  opemtion  has  been  performed  in  a  separate 
building  away  from  &re;  but  the  toss  of  time  La 
heating  the  ordinary  bits,  and  the  temptation  to 
have  mam  too  hot  at  first,  haa  bean  avoided  by 
the  use  of  Che  electric  bit,  which  is  worked  by  a 
battery  that  lasts  through  the  day's  work. 

The  Nicaragua  Canal  looks  much  like  being 
completed  before  the  Panama.  Work  has  been 
iximmeQced  of  a  preparatory  character,  ten  miles 
of  broad-gauge  railway  hemg  already  laid,  and 
jibout  70  miles  of  tulogruph  and  telephone  line! 
eractad.  It  is  stated  that  the  United  States 
Government  proposes  to  purchase  a  controlling 
interest,  and  also  to  guarontee  100,000,009  doUars 
in  bonds.  The  work  o(  actual  eonstmction 
will,  it  is  estimated,  not  occupy  more  than  sii 
yean. 

At  a  recent  meeting  of  the  tlanchoster  Asso- 
ciation of  Engineers,  Mr.  A.  B.  Blackburn, 
asaistant  manager  in  Messn.  Atutber  and  Piatt's 
electrical  departmEDt,  read  a  paper  on  "Dy- 
namos :  with  the  consideration  of  the  Chief 
Features  which  regulate  their  Application,"  la  ' 
coueluding,  the  author  referred  to  the  improve-  i 
meat  which  bad  taken  place  in  the  efficiency  of 
dynamos  ;  in  recent  machines  it  was  rare  to 
obtain  a  retum  of  lees  than  80  per  cent,  and  in  the 
beet  machines  it  amouotfid  to  over  90,  sometimes 
reaching  9fi  per  cent.  In  general  proportion  and 
design  Qie  dynamo,  he  observed,  had  arrived  at 
a  st^e  at  which  little  radical  change  could  be 
eKp«^od.  The  efficiency  was  already  so  high 
that  increase  was  scarcely  poasiblo,  and  seeiug 
that  high  efficiency  was  accompanied  by  a  re- 
duction in  heating,  in  sparkiiig,  and  undue 
sbsina  generally,  it  betokened  a  thoroughly 
sound  and  trustworthy  machine,  requiring  the 
minimum  of  attention.  Future  improvomentB 
will  probably  chiefly  consist  iu  detads  of  con- 
Btmction,  hibour- saving  in  production,  and 
perhaps  new  and  leas  perishable  muteriala  for 
insalation  ;  the  most  important  problem  which 
remained  to  be  solved  being  the  abolition  of  the 
variable  sparking  point. 

It  is  stated  that  the  Yarrow  spirit-launch 
.'iiiari,  which  haa  now  bean  running  about  for 
more  than  two  ysaia,  has  not  required  any  ro- 
pgiis,  and  that  the  insides  of  the  engines  have 


LETTEBS  TO  THE  EDITOR 


ipamaU  ptr  On  BfMmt  if 


%*  In  oritr  ia  /amUtaU  njkrtiw^  OomtponinH^  tfjbn 

itMliUapptarm. 

"  t  weald  b4ve  tiajtma  write  what  fas  fauwi,  sod  u 
mDdh  u  he  fauiws,  bat  no  more ;  and  that  run  In  thLt 
ooJr,  but  in  aJl  otliat  nibjecta ;  Pai 
bavfl  Bome  particular  knowledge  ui 

BTtlilnga,  knoin 


HI  mustake  to ' 


Bluttar  with  tbi*  liCtle  pittance  of  bin. 
write  th«  vbole  body  at  pbrdclu.  s  tJof 


"BWBBaY"  BT  THB  CUBIC  YABD- 
MBTBOBITIC  DUST  IN  SNOW  — 
KLEIN'S  ATLAS  AND  STBLL&.B 
PARALLAX  —  BBFLBCriNQ  UIOBO 
SCOPBS— CASTIKQ  UBDAIiS  — TSLB- 
SCOFB  —  LEVBL  BD8BL8  -  UINIUUM 
DBYIATION  —  LBN3B9  FOB  TBLB- 
8C0PE(P)— TO"F.B.A.S."— LONOITUDB 
OF  ST.  PBTEBSBUBa  —  TBSTS  FOB 
a^in.  OBJBOT-aLASS  ~  ATOIDINO 
"WHAT  IS  DBV— BIQHT  ASOBHSION 
AND  DECLINATION  —  SEPORT  OF 
THB  SUFBBINTENSBNT  OF  THE  U.S. 
NATAL  OBSEBVATOBT  £'0B  ISBO- 
THB  LATE  UB.  JOHN  HAUPDBN— 
HENRY'S  COMET  — ANEKOMBTBR — 
PLANETABIUM— VIEWISa  THE  BUN 
BT  PBOJBCTION— MAQIO-LANTEBN 
SLIDBS. 

[32010.1— It  ia  much  to  be  regretted  that  para- 
doiora  like  "a.  H.  B."  (lettor  3:2002,  p.  4g1)  do 
not  make  themselves  acqo  '  '  ' 
with  the  rudiments  of  thF 

eot  themselves  to  enlighta-  —    _^ 

simply  and  solely  llir  poicrr  of  doini)  aork,  and  how 
any  such  body  as  the  sun  can  be  a  mau  of  the 
power  of  doiogwork  must,  I  venture  to  think,  pass 
the  comprehension  of  any  human  being.  A  force 
is  not  a  thing  in  the  sense  that  a  91b.  shot,  a  aloud, 


luld  anyone  k 
ate  that  the    s 
)wer  of  doing  w 


Hob 


&c.     Doubtlf     , 

Ciseut  on  our  own   earth 
geiy  indeed  in  the  sui 


1  been  examined. 


When  wort  ia  boiled  with  hops,  a  certain  amou 
of    nitroganoDi    matter    is    precipitated  ;  furthi 

anbrtancai     poseessing    antiseptic    properties,    ai 

oChara   poiMuing   a   htCle  flavour,   ore  extracted 
from  the  hops. 

IHTOBTAirT  seama  of  smokeless  coal  exist  in  ( 
bills  frin^g  the  Uulf  ofTonquin.  Acoording 
Ur.  William  Warren,  an  engineer,  one  of  the  ua 
is  ld2ft.  thick.  The  coal  is  an  anthracite,  smol 
less,  and  containing  87  per  cent,  of  carbon-  The 
steamer  FuMaH,  making  U  knots,  hg,  been  sue- 
cawfuJly  tried  with  it,  and  the  Ouj.^  "ii    be  of 

STp.rss.'"'' '""'"'  "««j2ii*» " 


mderetood  who  ahoold 
ed  of  "amass  of  the 
100  miles  in  diameter  r" 

_.. .  know  that  among  the 

iat«ria]s  of  which  the  euu  ia  componed 


calcium,  sodium,  magnosmm,  hydrogen, 

~ia    ditTerenC    dosses    of    energy 

their  origin  very 


fields  di       „ 
the  BDow,  which  filled 
lugh  filteriu) 


_^tenals,  some  of  which  I  have  just  speciSed,  and 
lot  of  light,  heat,  electricity,  or  magnetism.  The 
un  is  gaseous  or  liquid,  rather  than  soUd.  The 
lerusal  of  Prof.  Young's  beautiful  volume  on 
'  The  Sun  ■  '(XXXIX.  in  ''  The  Intcroational  Soian- 
iHcSeriea")mielit  furnish  your  oorrespondent  with 
oma  very  luefnl  and  much-needed  inionnation. 

la  connection  with  letter  3200S  (p.  163),  it  may 
lot  be  without  interest  if  I  mention  that  some  few 
years  siuoe,  at  the  instance  of  Uc.  Riuyard,  I  tried 
■' larimentof  chemically  cleaniug  a  largo  milk- 
id  placing  it  out  in  the  middle  of  one  of  my 

I . -.„.-n     Upon  carefully  meltiug 

.   ..  vessel,  and  filtering  it 

nltoriug  paper,  I  obtoiuad  a  deposit  which 

. ,nly  metallic,  and  the  grains  of  which  were 

attracted  by  a  magqet  inji  very  instructive  way, 
when  viewed  under  thE^niorosoope,  It  is  almost 
I  add  that  they  must  have  consisted  of 
dust,  brought  down  by  the  snow  from 
the  higher  regions  of  the  atmosphere. 

I  do  not  possess  Klein's  star  atlas,  bqC  if  the 

quantities  given  by  "  Julian''  (in  query  73j07  On 

-     470)  appear  in    it,  they  are  decidedly  wrong. 

ginning  with  tho  parallax  and  distance  of  r;  Gas. 

C'uB,  Iknow  of  no  later  meuuies  than  those  of 
Struve,  which  were  micromotriool.  They  gave 
aparallai  of  '154',  which  would  make  the  star's 
distance  123,749,000,000,000  miles.  Adopting  a 
parallax  of  '371',  this  distance  would  be  reducsd  to 
a  1.367 ,600, 000,000  miles.  Polaris,  according  to  the 
splendid  photographic  results  o(  Prof.  Pntchsxd, 
haa  a  parallax  of  -052',  which  would  placo  it 
3l>6, 487,000,000,000  miles  from  us.  The  paralUi 
ot  Gl  Cygni,  also  measured  photogrsphi(»lly  by 
Pritchard,  is  0'4KI ',  and  banco  its  distance  must 
be  44,105,000,000,000  miles.  Finally,  our  best 
determination  of  the  parallai  of  a  Centauri  is  that 
by  Gill  and  Elkin,  who  make  it  ■7off',  or,  iu  other 
words,  placo  it  at  a  distance  of  25,409,800,000,000 
miles  from  the  centre  ot  our  system. 
In   reply  to  queiy   73608,  p.  470,  I  may  telJ 


■  Itefieotor,"  that  refleottog  mieroscopai  wirtaati 
a  England  betweaa  ISO  uid  1(30  yeanip.uJ 
that  pret^  early  in  tho  pr«Mnt  ceoton  Pat 
Ami"!,  of  Hodena,  inveatdd  a  vo^  partect  oi 
DWiful  initmmaut  of  this  form,  which  was  mW 
queatiy  improved  upon  in  this  oountiy  by  CfflU* 
and  Oaring,  but  the  roflectors  were  toodiflnlllt 
make  and  troublesome  to  nunags,  and  wtal^ 
diasppeand   as  the   Bdiroinatic    obfaet-^sa  it- 

I  ^uld  like 
73524,  p.471},tl 
trmVipg  or  oounterteiting  anv  coin  i  iwiiHiii|,  > 
apparently  intended  to  rssemble  or  paa&r.iayrf 
theQaeeuB  current  gold  or  silrar  coin  is  a  tdoK 

'■--■-'-   — ith  peaoJ   eervitode.      OI  ooani  ft 

aoceat  enough,  bat  beiioiliagBttK 
'ind.  Selling  tba  imitatioa  wnwiim 
ian  Medals,'*  which  peopb  imitl 
employ  as  whist  markers,  waa  snmnurily  pot  ian 
by  46and47  Vict.  c.45,a.  2. 

The  telescope  of  "Helios"  (qoory  73531,  f  W] 
is  certainly  a  phenomenal  instiiiment,  for  I  wis 
in  my  Ufe  have  heard  of  a  '2iii.  achromatic  ot  ailf 
llin.  focus!  It  should  be  23in.  in  focal ise^ < 
least.  I  really  thoold  hesit«te  to  racommsilka 
to  get  a  new  eyepiece  to  such  an  affair,  thedsKri^ 
tion  of  which  reads  like  that  of  one  ol  Utt  cdl 
"  oighl-giasses  "  used  by  sailors,  the  objs*™  i* 
whi^,  by  the  wav,  weren't  a.chromatic  at  ill,  ri 
no  necessity  for  aduvmatism  e^stad.  If.luwiiW^ 
ha  is  sure  that  his  object-glass  is  a  doabla  cw-a 
in  fact,  really  achromatjc^-and  he  chooiHlaplll 
the  cost  of  a  new  eyepiece,  if  be  had  oos  life 
with  the  Seld-lcns  Min.  foou*  and  Haa  sjt-lM 
'3Tin.  focus,  and  placed  them  '73in.  apart,  he  viril 
get  a  power  of  20,  with  which  he  aught  SM  H^ 
tbiog  of  the  larger  snospota.  pBrhopa  I  sMI 
"  "'    -■'-'-    ---  would  be  piano-coora^n^ 


a  existing  eyepisoa,  the 
l.W.  W,"   (qaery' 735*0,  I 


evaporaiaa  coroaga  ms<nsa 
B  had  penonal  expsrinca  A 
rough   tha   (apparMOv)  oar 

bubble-tnba  Mqnga^  tok 


,,iery  73o40,  p.  471)  mntkaxt 

new  bubble-tube  put  to  hia  levsl,  ai  Uu  etiur  itt 
which  it  is  filled  baa  evaporated  throngli  As 

in  the  glass,     I  have  had  ~"" ' '— 

such  evaporation  through 
fully  closed  end  of  a  bubb 

delicate  level  of  an    astronoeaioal    iiis ■n.  tm 

oontained  fluid  being  eitramelj  TolatOei. 
It  is  onlv   neceasary  to    say,    with  ntaoMh 

I      J  'Tl' fj    I'll.  11    I  lit  11 [iT     ifiiiiiiiwH 

deviation  there  is  no  distortion ;  but  that  (as  "L' 
says)  when  a  coUimator  is  lued  tbars  really  ii  tf 
particular  reason  for  placing  the  piiim  at  1U 
ipedal  angle,  save,  of  couiae,  the  tandenc?  to  sIM 
the  breadth  of  the  Unas  and,  proportiaDallf,  !• 
length  of  the  part  of  the  spectrom  nods  eiiHll- 

P.  J."  (qnery  73555,  p.  471)  wooldt^ar 
advice  he  would  use  his  Imses  to  maka  a  eaaM» 
ofascuTS,  a  Gosmorama,  or  p«ep-ahow  of  nowaat; 
lUkely  to  da  BO,  he  had  UW 

read  carefully  the  Dumbara  of  the  BsqliiB  lb^ 
coASio  Cor  tho  last  two  munths,  as  be  wiD  M 
directions  in  them  (emulating  from  entltuaasticMl 
imaginative  amateuis)  for  doing  the  beet  pOtdA 

iterials  at  his  dispoaaL 

."  (query  73558,  -    ■"*"  ^ '  -^ 

-j,unt"' '-- 

what  I 

The  first  query  (73561)  of"./ 

scsjrosly  admits  of  a  categoiioal  a 


But  with  refer. 
"1 

at  Greenwich  Obaoivatory,  For  «xaEaplei  OB  p.'! 
I  Bnd  that  you  predicted  an  edipaa  ot  Jiuita:^  M. 
satellitD  to  happen  on  Nov.  12th  at  8h.  Sm.  18L*.a. 
Greenwich  Mean  Time,  so  that  thia  iaut>M 
occurred  at  10t>.  10m.  I'Ss.  St.  Petal 
Time.  In  the  case  of  ocoultations  of 
moon,  not  only  does  the  notable  mi 
satellite  herself  through  the  sky  oome  in,  bot  Bb 
differeooe  of  latitude  materially  alUf ta  hor  ptritiB 
with  reference  to  any  given  star,  sa  that  no  lal*  b 
applicable,  iiml  I  In  i  iili  iiliili  iiiiiiiiiiiil  lis  mails  ifliO 
tor  your  correspondent's  station. 

Turning  now  to  query  73662,  ontfaeaasWMh 
"  Amateur"  should  really  look  tliroQ^  jmuMk 
volumes,  where  he  will  find  tsata  for  ow;  a^ 
tort,  and  description  of  teleeoopa ;  tyat  be  tfjV 
3G  Andromodsj.  42  Ceti,  t  Arietta,  6  Oa^ofM^ 
I  Laporis,  a  AndromadiB,  or  49  Kacdim.  He  nW 
higher  eyepiece  than  hia  126  on*.  tho^L 
■^^—  -Meets. 

73i>i3.  p.  472),  he  shanld 


esoope,  conastiBgala 

iota] lie  cylinder,  bright  oatBtde,ail 
densely  blackened  within,  which  goes  vnt  ttt 
object-elsss ;  14in.  will  not  be  any  too  loag  iK 
this.  This  will  to  a  great  extant  prevect  den^ 
As  to  the  eyepieces,  they  may  ba  warmed,  and  kal 
in  the  observer's  pocket  nntil  they  an  actaaV. 
wanted  for  ose. 
'      '  ^^'  ?'-*^^  "  ■°«>ii>l^>*' 


XNGIJ8H  UCHAIOO  A3XD  WOMJ)  OT  BOIKNaB:   Wo.  1850 


Feb.  S,  ini 


and  doea.  Mr.  Lockier  doubtlen  mobea  mutokea. 
Hu  "T.B..A..S."  nSTer  dons  the  wme?  To  my 
mind,  hi*  att&cka  li«at  llis  munistakabla  imprms  of 
KunB  panoiul  dialike.  I  da  not  koow  Mr.  Lockjer, 
axomt  bom  hii  writiiiga,  nor  tuive  I  uy  intentt  id 
Soodi  EauiDgton  ;  but  the  piofanor  there  hu  m; 
wum  ■dmiRrtion  tor  Uie  digriiBed  ud  gaDtlsmuilj 
dlenoa  with  whioh  hs  mecta  thia  psrauusl  torrent 
of  abuie.  Bat  it  leall;  pane*  endutsace  to  re&d  in 
nuT  uaoe  of  iMt  week  the  letter  (32020,  p.  IS))  of 
Mr.  Qoddeu,  who,  apparently  thinltiDg  that  ft  great 
Bun  hai  fallen,  cornea  forth  to  Mek  him  in  the  lace, 
and  hu  onlf  aaoceeded  in  du 

kuDirled^  u  on  a  par  with . 

on  ny  is  that  if  Mr.  Ooddan  hu  been 

"fswjeara"  engaged  in  the  itudy  of  the  heaveoa, 
and  does  not  jet  know  that  Vega,  the  aeoond  oi 
third  atar  in  the  akj,  hu  a  Bmall  coimi  (at  about 
40'),  the  aooner  ha  takes  to  learning  the  A  B  C  of 
the  Mara  the  better  tor  him.  Mr.  Lockyer'a  book 
ia,  it  aeenUf  too  advanced  for  him  in  hi*  preeent 
■tage.  Indl«iuias. 

BB    AIiPKA   Z.TIt.ffi. 

[320U.]— In   writing  letter  32020  I  mnat  have 
tiaan  adiiur  under  the  confusion  occamoned  b;  the 
of  the  lame  word  for  t  iro  diatiact 


!chanical  ia  euily  aattled,  being  a  mere  matter 
calcnlation.  If  we  take  A  •  aemi-apertun  of 
teteaoope,  F  -  focal  length,  D  —  diatonce  of  moon 
or  other  object,  and  E  a  elongation  of  focna  u 
compared  with  paralW  raye,  U>eo  very  approzi- 
mately  in  such'loDg  diitoncea  u  the  moon  E  ■  -^ 
^  ,  and  in  the  cue 
and  HOin.  focal  length,  E 

iia  to  -- — '- -~a  oi  an  inch, 

the  fact  remaina  that  aome  ohaerrerm  do  find 
neceaaary  to  alter  focna  tor  mwin  and  atora,  and 
iplanation  ii  to  be  lought  phrdcally.    The 


anacta  of  a  ooas. 
To  one  who  baa  tc 


._  lo  do  hia  aolid  reading  by  brief 

natdie*  in  Intamli  of  biuineaa,  clear  expnwaioo 
on  file  part  of  a  writer  ia  a  perfect  godsend.  Prof. 
Tonng,  in  hia  "General  Astronomy,"  does  nicely 
diitinipilih  between  "binary"  and  "double 
Man,  while — what  oarriad  me  off  in  above  letter— 
Hr.Fowlacta  reported  ("E.M."  Jan.  16,  p.  438) 
M  M^Ing:  "I  feel  boimd  to  acknowledge  that 
a  LjrB  Eonnot  be  t  doable  ator,  aa  I  aoggeated." 
IbaTanerartnned  a  taleacope  apon  Vega;  bat  I 
Ma  Froetcc'*  "Half-Hoara  maikea  it  not  only 
c^tieollj  doable,  but  toit  mnltiple,  when  ade- 
qnatelr  ntotlniaad.  Henoe  I  uncardy  reorat  baring 
eaUed  In  qneabon  Loebrar'e  aocaraoy  in  thianu'^" 
Bnt  why  cannot  Prof.  lonng'a  method  ot  diaa 
wrtiMiMgaiierallyadopted  ^writer*  and  apaaken? 
If  "the  dapUd^  of  Vega"  had  bean  rendered 
"  the  binotr  «onatitaUoi>  ot  Vega,"  on  iaolated, 
hurried  reader  oould  aoarcely  taU  into  auoh  error  u 
I  did.  WilUam  Oodden. 

43,  Hindon-itreet,  Fimlioo,  Jon.  30. 

IHH    UOON'S    ATU0SPHBB8. 

[31045.1—1  BEO  to  aaaure  Mr.  Ranyord  (32019) 
that  my  theoir  i<  not  that  the  molecaCea  ot  vapour 
ore  thrown  on  with  velocity.  Ot  coarse,  they  moat 
haTS  motion ;  but  it  does  not  follow  that  it  u  their 
initial  veloci^  tliat  carriei  them  beyond  the  aphere 
of  thamoon'a  gravity.  I  have  avoided  reterenc-  '- 
Qm  Unetio  theory,  and  therefore  I  decline  to  __^ 
anything  about  it  either  in  attack  or  delenoe.  It  u 
■umdant  for  me  to  perceive  that  the  elaatieity  ot  a 
gaa  is  reatrained  by  the  ^rarity  ot  it*  molecolaa, 
and  that  thi*  gravity  ia  dimmiahed  by  dietanoe  from 
"---" — "Tg  globe. 

I  I  am  aware  that  the  strata  o_ 

mcreaae  in  volume  with  their  elevation  ; 
bat  I  am  not  aware  that  their  iocreued  apread  hu 
.  anything  to  do  with  the  preaanre  of  the  atmoaf'  ~~ 
on  a  given  area— the  otJy  way  in  nhich  pre 
eon  be  maaanred.  The  increase  ot  apread  doe 
balanoeiha  decreoae  of  grarity,  the  ttro  condi 
not  admittlDg  of  oompariaon.    I  am  i^utte  aatiaSed 

with  Ifi.  Bayard'*  admiaatoa  that  the  decraa * 

gravity  abme  would  caaae  an  atmospheric  atr 

to  b«  thiofcened.    This  is  what  I  laid  should  be  the 
nmlt,  and  I  am  glad  lo  have  the  aocnrai?  of  my 
peroeptioa  onoe  more  conflrmed.    I  aid  tiiat  t' 
strotnm  ot  the  lonar  atmoaphere  oorreaponding 
3}  mile*  of  the  terratrial  should  be  more  than 
mOe*.    It  i*  now  increased  to  23  miles ;  but  I  do 
not  admit  that  the  "  ancceaaive  alepa  "  will  be  22 
mile*  each.  The  aeoond  step  will  be  nearer  24  mile 
and  at  the  height  of  about  a  tbousand  miles  t1 
■top  will  become  SS  miles.    Theee  quaotitie*  are  n 
rUgligiabla.    The  increases  in  the  thickneaa  of  the 
steps  are  a  great  help  to  my  theory,  bringii 
tbay  do,  the  molecalM  of  the  moon'a  atmoc. 
towardathe  earth  and  bud  by  "  loapa  and  bounda." 
It  should   not   be   overlooked   that,   with   the 
thickening  of  the  atmospheric  strata,  the  tifUng 

Gwsr  ot  the  attractiona  ot  the  earth  and  lun  wiU 
largely  Increaaed.  That  the  oorresponding 
lifting  power  of  the  sua  and  moon  ia  exerted  on  the 
earth  a  atmosphere  is  evident,  for  itit  did  not  exist, 
the  atmospheric  tide*  would  cause  great  fluctuationa 
in  the  barometer.  Perhaps  eveu  the  theory  of  "-- 
ooaanic  tides  reqaires  to  be  xupptcmented  on 
same  account,  ao  that  the  pressure  on  the  oceon'a 
floor  need  not  be  appreoiabry  (p-ealer  at  high  water 


the 


n  at  low  « 


It  n 


.r  of  it 


TBLESCOFB  FOCUS. 


i .    Thi*  differs  little  fr 
A 

a  miiTor  12in.  apertur 


e  eye  oontracts  conaiderably  when 


the 

posed  to  the  blinding  glare  of  tjie  moon  in  a  large 
t^MCope,  and  thia  has  considerable  effect  on  our 
perception  ot  focus.  I  believe  also  that  the  focus 
ot  the  eye  does  shorten  under  powerful  eiatation 
from  quantity  of  light.    It  is  in  this  direction  the 


[32047-1 -THonOK  MT'  G-  Calver,  in  latter  32023, 
attributes  to  me  atstementa  I  never  mode,  and  fails 
1  prove  anytbins  whatever  with  his  letter,  except 
long-felt  sore,  1  must  reluctantlj  notice  it.  He 
charges  me  with  eipressini;  opinions  about  telescopes 
whiiSi  do  not  "agree  with  actual  observstion,  and 
with  being  perfectSy  uirong"  indispntiog  thelatsMr. 
Webb's  statements  (wbii  I  never  did).  My  words 
in  letter  32003  are:-"Taken  literally,  'Wwa' 
may  wall  be  astonished  at  the  statemeu^  he  quotes. 
They  Kfin  (according  to  his  own  experience  and 
those  of  many  others) — the  words  in  brackets  ex- 
plain my  meaning— nawarraotable  oocclaaions, 
drawn  from  abstract  theory  rather  than  from  actual 
observatioD,  and  inthatseose  they  are  true  enough." 
To  BOlTe  the  doubt  I  suggest  further  on,  that  some 
mathematical  ooatribator  ahoald  calculate  and  tell 
US  A«UT  muck  tkerter  the  focus  of  nya  from  the  aan 
ia  than  that  from  raya  of  the  moon.  Now,  I  think 
no  other  than  a  hiiued  tuind  oould  oonatrue  these 
worda  into  an  attack  on  the  late  Ur.  Webh'a  state- 
ments. If  aayoneqneetioaedthem,itwu  "Wen." 
As  tor  myself,  whatever  I  thought.  I  defended  them 
by  aaylng,  ttiat  in  theory  ihcy  weri  true  enaagh. 
But  HrTCalver,  who  has  a  long-standing  grievanoe 
to  air,  soys  tlut  I  describe  u  on  nnviarranlable  ton- 
elutim  the  fact  that  a  tolsscope  requires  tooussinD 
diffmvatly  tor  different  objenta.  That,  at  least,  ia 
"  onlymeaiung  I  oan  draw  from  his  wording. 
tut  let  us  sumKtsB,  for  argument  aake,  that  I 
jstioned  the  autement  that  the  moon  and  the 
atara  required  praelicalli/  a  different  fooosaing. 
How  would  Hr.  Calvar  hate  proved  that  Webb 
meant  that,  or  derive  the  cooclosiona  from  aelaai 
I    believe  his  book   wu  originally 


pointed  by  seeing  cnatomsra  apfdjing  "kSs* 
who  know  "  rather  than  to  me.  Am  lonf  ssI  as 
buy  6in.  Caivers  oompletaly  mounted  and  ia  p4 
oondition  at  £3  10s.,  I  stand  all  right  (psidn  m 
for  taking  such  a  tiialer'a  point  of  view  agns). 

I  would  not  be  understood  to  say  a  wori  B{Mi 
the  intrinsic  merit  of  a  good  reflector  wh»Bj«. 
manent  uae.  and  in  the  hands  ol  a  proba^ 
obierver.  They  are  established  beyond  anaAa 
AU  1  contended  waa  liiat,  in  the  handa  oi  i  H 
■iutling  am»teur  with  little  parseveruet,  tm 
would  soon  become  uudeairable  insuoafaiBBcs^  ai 
prove  bad  inrestmenta.  A,  CapiatM. 

i.ONa  B&TS  OF  i.iaHr  visibls  at 

SHNaBT. 

[3204  8.1- RKraBimo  to  Canon  Beeebry'iota. 
vations  of  a  long  ray  of  light  risibte  at  bshLI 

sawa  aimilar  effect  a  few  yen '■ — -i--^'-«- 

oompany  of  my  friend,  Mr, 
Heaton  Mersey,  near  this  city, 
perpendicular,  and  apparently  proceeded  bca  As 
place  where  the  sun  had  set,  Knd  i«maiiwdvidb 
many  minuta,  and  it  wu  aa  distiitBt  sal  <ll 
marked  that  it  oould  have  bean  photaeruhad  if  n 
had  thonght  of  it  at  the  timB.  We  have  Jim 
regretted  that  we  missed  the  chanoe,  aa  tb«  pkat- 
meooD  wu  vary  rtanarkable. 

May  it  not   have   been   Uui  the 
raferred  to  in  the  papers  ju  aolf 


iff  set  of  the  aame  kind  i 

A..  Brotlwra,  F.BXl 

Manchester,  Jan.  26. 


by  obeervera  who  bad  tairijr  large  one*,  dii 
aooording  to  Hr.  Calver,  justify  the  statei 
the  more ;  and  yet,  either  ot  hia  own  aci 
[geatii 


luld. 
atatement 

What  inferwioe  doaa  Mr.  Calver  draw'from  that 
fact  t  But  I  will  go  farther,  and  say  that  it  woold 
be  very  difficult  for  any  ainyli  obttrrcr  with  a  3in. 
■  4in.  refractor,  to  prove  that  a  slight  improvemBnt 
the  image  wu  due  to  a  movement  ot  the  eye- 
we  in  a  direotion  oppoaits  to  that  ot  the  object. 

ace  that  improvement  can  be  due  to  various  other 

cansea,  what  obeerver  is  abeolutely  certain  that  his 
eyepiece  ia  in  the  best  position  when  ' "■'-■■ 


JOHH  HASFDBH'S  OBIOIB. 

[32019.1—1  BEK  in  "B.M."  to-day  i  .  ._ 
paragraph  annonnoing  John  Hampda's  diA 
Bged  71.  A  few  days  previonsly  I  had  a  ttam 
card,  tor,  atiaugely  enough,  the  father  waan* 
ot  ISnton  Martsl,  and  the  aaid  J'ohn  (ot  ~"^  — 
brought  up  here,  and  a  neighbonr  of  miai 

one  ot  hi*  pnbliuied  books.    He  was  by  no .. 

tool,  but  decidedly  mod  on  hia  one  hobW.  Htdi 
had  unorthodox  riewa  ot  the  BlUe  (ba  was  at 
alone  there  I),  and  isned  a  "  GlltlciBm  on  DssiA 
Prophecies." 

IknewaHampdm  waa  t«otor  hejamaavjaB 
ago,  but  had  no  idea  it  waa  the  same  Mak 
Kekersteth,  the  present  Bishop  ot  Exetar,  olatlil 
this  plaoe,  BO  you  see  that  it  is  a  migfa^  cilshltil 
pariah.  Being  very  hilly,  too,  it  ia  not  wniiJi'l 
of  a  flat  sarth.  tm».  LnUa. 

Hiuton  Uartel,  Wimborne,  January  30. 

aAB-BNazmi. 

[32060.]— It  seem*  tome  thsreia  ape 

tor  these  engine*  if  soms  enteipriaing  eal—. 

see  his  way  Co  produce  Ihaca  at  a  nomiadlnk 
For  a  man  ot  smaU  meana  to  talk  aboot  »  » 
even  £T  lOa.  tor  an  engine  ia  BdioUmie 
not  afford  it.  Ou-engmsa  oa^it  to  b 
oheap  u  dynamos,  down  to  ISa. ;  but  I  _ 
glad  to  see  them  made,   even  rvngh  >dA*d«- 


^. them  madt,    .._ „_ 

tenully.  at  price*  oommanoing  at  20a.|Wi(k  ■ 
advance  of  10*.  to  any  price  they  Uke.  nan  ■ 
plenty  of  caterera  tor  the  rieh,  but  aaMalidr  ■■ 


Q  faint  objects  P    Pre 


0  object  is  never  for 


lageof 

mathematieal  plane. 

seen  has  a  certain  thickness. 


Soma  raya  fc ._ 

back  face,  some  between  them,  aoms  before,  and 
aome  behind  it,  because  the  best  of  the  gloases  are 
imperfect,  and  to  the  imperfsctiouB  of  the  o.g. 
mirrcr  come  those  of  the  two,  three,  or  tour  lena 
eyepiece,  and  the  quality  and  oondition  of  Oie  eye. 
Altogether,  these  unperfections  leave  always  the 
impresaion  of  some  uncertainty  and  vagaenasa. 
Ton  can  move  the  ^epiece  a  little  forward  or  back- 
ward withont  noticing  much  deffoite  change  in  the 

As  tor  u  my  opinion  about  telescopes  not  "agree- 
ing with  actual  observatioa,"  why  did  Mr.  C.  nol 
object  to  them  when  they  appeared  P    Why  rata 


are  forgotten  ?  I  challenge  him 
of  my  opinions  were  wronjf 
Mechisio  is  the  amateur's  guit 
lis  Editor,  by  freely  admitting  Ih 
serves  the  interests  of  the  msio 
need  to  be  told  by  intf 

turns  the  beam  one  v 


gave  at  the  timt- 


e  (he  portel,  o 


marketable  value  nf  l1ie  article.  I  em  wpII  uod. 
s'nod  Mr.  CaK-pr's  wi^h  *o  fcepp  that  piint  out 
sight.  It  must  be  pniuful  to  him  to  aee  rcflecti 
becuraing  ugly,  abandoned  incumliraiioa  in  hi 
gardens,  or  stowed  sway  for  mnnth*  in  black 
comera  of  auction  rooma.    I  have  never  felt  disap- 


Let  them  first 


ade<th*M 


._ugi«aMfe 

1  nothing.    ThaeafmsM' 
for  onall  power  parpana 

[Qu-eugines  wQI  be  halt  thek  pdoe  afl  iwi 
Lnn.     Nobody    should  biHr   who   can  halp  BM 

ow.-Ed]  ^ 


[320-51.]- "W.T.  N."    ia 

Uunks  whatever  is  printed  II  _ 

Borry  to  be  obliged  to  throw  diaccedil  ca  I  am 


appareaillT  ens  WW 
a  book  most  b*k^^ 


tains  sm^  qaaotitiea  ot  hydnweA,  oKygs^aaaa 
nitrogen,  in  all  not  ezoeedtng  3 — 3  per  osad.  w>Mt^ 
charcoal  oIki  oontaina  hvdra^,  aar.a— Apw«MM« 
which  cannot  b«  expelled  by  any  known  d^pM^*f 
temperature.  He  must  allow  dm  to  point  eelw»* 
red-hot  cinders  are  not  coke;  the  Uttit  is  fWfaww 
by  heating  ooal  out  of  aontaet  with  air.  laatMs^B 
of  publi^ed  analyris  ot  paitiallyhuat  «H|^ 
maintain  my  expreeasd  i^inion  that  U  still  uaU"** 
some  hydrcnen.  It  this  obleotloD  to  my  thaear:  '^ 
the  only  one  that  "  W.  T.  N."  oan  aige.  I  maA*" 
t  of  a  trivial  nature.    It  he  hu  otheis,  *""'j'5J 


X.  Peror  H 
OSa&lIBTTBS.-III. 


ngeuggestio 
Though  tht 


method  of  nuuking-off  aodoittiBI' 


INOU8H  MBOHUnO  AND  WOULD  0¥  BdSXSCm:    Ko,  1950. 


Atindlfl  aro  unuJ^  hhuuI^  and  will  bear  iwbk 
worked  >t  a  good  apced.  Tfaeie  is  plsnty  of 
nxnu  for  a  good-Bzed  pallet,  la;  6ia.  ot  Sin.,  and 
thu,  with  tha  bandoncaand  a  half  raond  it,I  think 
-oo^t  to  nippW  power  enough  fur  any  work  the 
•pmdle  ii  capable  of  doing.  If  I  am  told  the  geor- 
IDK  ii  simply  Huhfltituted  for  this  large  pulley^ 
wKioh,  perkape,  ia  not  oonuderBd  aruaiiieiital  or 
oxptaiiTe  enough,  that  i«  all  I  want  to  know. 
TuiM  who  do  not  cara  for  the  oraaiueiit,  and  are 
not  equal  to  the  ezptmia,  will  then  know  where 

lathe  appliance,  I  would  like  to  aaa 

,  _-  one  out  of  many  I  would  mentiDn, 

ormaking round-faced oicularcuttera.  North- 
wtt'e  deaigul  do  cot  care  much  for:  though  it  may 
ba  very  good,  it  utilinea  do  part  of  the  lame  Blides. 
which  I  think  ought  to  be  doQB. 

Ihave  j UBt  made  a  set  of  patt«niB  for  a  French 
plan,  described  and  illuatrated  by  me  ia"E.  M." 
«gi«atiBaiiy  yean  ago.  But  aa  my  sketch  was 
Tery  rough,  and  I  took  ao  note*  at  the  tims,  I  find 
now  there  are  a  good  many  paints  on  which  more 
infoniuitioa  it  needed.  Ha«r  are  the  tormji  of  the 
gnida-platea  airiTed  at  ? 

When  writing  my  letter  of  ten  or  twelve  yean 
ago  on  the  nhject  I  was  under  the  impnnBuin  the 
euida-plate  waa  of  lame  ihape  aa  the  face  of  the 
blank,  when  the  tnwer  wae  a  paint,  bat  I  find  this 


(uod.     It  ia  rather  lata  (o  make  the 

my  akatch,  but  I  can  only  hupe,  aa  I  have  heard 

oomBlainU,  if  anyone  attempted  to  make  it,  he  waa 
not  led  much  astray  b^  what  I  f  annerly  conmbutad. 
And  heia  I  may  aay  it  is  now  fully  tiro  yoaia  ainca 
I  lait  wrote  on  lathe  matters.    Thoee  who  charged 

valuable  deticea  and  ideas,  through  fear  of  my 
destructive  critidam  ;  bare  had  the  paper  all  to 
themselyas  to  ventiLile  their  ideiiB,  and  prove  their 
charges,  if  they  were  true.  Yet,  notHithatand- 
ingULis  laagelvtcifoion,  during  which  I  have  kept 
my  pramiae  that  1  would  not  touch,  even  in  the 
moat  delicate  way,  any  one  of  their  produotiona, 
I  think  it  can  hardly  be  said,  till  juet  now.  when 
lathe  mattara  appear  to  be  moving,  that  the  period 
was  marked  by  the  auddon  sprouting  up  of  the  hidden 
inventions  we  were  led  lo  l^lieve  were  only  waiting 
till  it  n-asaafe  to  rise  abCTo  (ground.  It  has  aeemad  to 
me,  on  the  other  baud,  that  the  time  has  boeo  patti- 
oulart^  barren  of  all  mattera  of  intarest  on  the  lathe 
qoeatioa.  But  let  me  hasten  to  rooaauru  tba  miuda 
ra  my  false  accusers — U  any  are  still  rcuden,  though 
not  contributors,  to  our  columns, — ^though  1  am 
DOW  writing  and  ma;  write  again,  it  ia  not  to  auch 
as  they  I  write,  lliey  may  still  propaiuid  their 
Bchemea,  aa  far  a»  I  am  cancamed,  with  perfect 
safety.  I  shall  not  have  a  word  to  aay  which 
wanid  rufflo  their  eelf-compaauie. 

Some  little  time  ago,  a  new  atyle  of  wheel  cutter 
WIS  illustrated  in  these  pages,  and  commended. 
That  which  waa  new  in  it  aeemad  to  bo  its  worm 
gearing,  which  was  rated,  I  think  it  waa  ataled, 
to  give  one  revolution  of  cutter  for  three  or  four  of 
the  driving  wheel.  This  seamed  to  be  such  on 
eacsedingly  slow  apead  to  drive  any  cutter  auch  oa 
would  be  suitable  for  a  foot- lathe,  I  was  at  a  low,  at 
first,  to  see  on  what  the  favourable  judgment  was 
based  •  but  as  I  have  never  cut  a  wheel,  though  I 
have  done  a  good  deal  in  the  way  of  milling  iron 
anJ  steel,  my  ignorance  of  the  reason  fur  recom- 
mending 10  slow  a  speed  for  wheel  cutting  muet 
be  eicosed.  When  grooving  taps,  which  I  have 
doMBp  ta  tin.,  I  have  alwavs  driven  cutter,  at 
least,  at  as  fast  a  onttlng  speed  as  I  would  have 
driven  steel  for  taming.  Why  the  rata  of  cutting 
tot  wheel  teeth  should  be  six  or  eight  times  as  alow 
is  wfaat  poxzles  me.  Parhapa  aome  one  can  explain 
the  anomaly.  f  radk.  Carre. 


[SaOfio.]— Baiita  a  locomotive- engine  driver,  I 
■honld  lue  to  oder  a  few  remarks  ouent  "  Nun. 
Dor's."  letter  {320ia,  p.  Itia).  I  commenced  my 
railway  career  aa  a  dooner,  and  went  through  all  the 
grades  until  I  attained  the  position  of  a  driver.  The 
engines  on  the  railway  where  I  commenced  were 
all  oonitructed  with  air-tubas  or  holes,  which 
allowed  the  air  to  enter  the  Qre-boz  above  the  coals, 
both  ia  front  and  back,  about  Hiii.  above  the  fire- 
bars, and  same  little  distance  below  the  fire-door. 
The  fire-bara  were  level,  and  we  used  a  level  fire 
about  ]2iii,  in  depth.  When  ruauing  the  fire  was 
Always  kept  about  the  same  depth  by  adding  coals 
in  mall  quantities,  according  to  the  load  the  engine 
waa  pulling.  These  engines  were  practically  smoke- 
loss  with  careful  firing,  and  the  dimr  aln-aya  shut 
unless  when  opened  to  admit  cools.  Before  the 
stisam  was  shut  off  we  would  shut  the  damper  and 
apply  the  blower;  then,  when  the  steam  waa  off 
eatering  a  station,  there  would  be  no  smuke,  and 
the  fire-door  shut.  If  the  fire  waa  clear  the  damper 
oould  be  left  open.  This  we  found  to  be  a  great 
advantage  at  night,  by  the  cab  being  kept  dark, 
which  allowed  us   to   we  aigoab  better.    These 


door  to  the  tube-plate,  and  require  a  much  lighter 
fire  than  the  air-tubed  tiru-boi.  About  Sin.  ia  aufii- 
cient,  and  when  firing  require  the  coala  in  muchabout 
the  aarae  way  aa  Iha  former,  only  the  fire-door  must 
be  kept  open  a  few  inches  to  admit  air  on  the  lopof 
the  coala  in  fire-box,  which  is  diatributod  by  a  baSle- 
plata  aet  in  the  top  of  the  fire-door  at  an  angle,  to 
distribute  the  air  on  the  top  of  ooala  rit;ht  under- 
neath the  brick  BTcb,  which,  with  the  addition  of 
plenty  of  damper,  tends  to  bum  the  smoke  when 
runnmg,  and  when  shut  off  the  door  muat  in- 
variably be  opened,  the  damper  closed,  and  the 
blower  full  open  to  prevent  emolie,  but  wtuch  means 
a  soorching  beat  ott  the  driver's  legs,  hkewiaa  the 
h'ght  from  the  fire  blinds  him.  I  cannot  agree  with 
"Nun.  Dor's."  quotation  from  "Locomotive 
Kngiae  Bunning  and  Management,"  by  Mr. 
Sinclair,  becauiw  the  firs  miist  of  necessity  be 
augmented  :  better  dn  it  by  adding  small  quantities 
and  often,  than  by  heaping  in  a  large  quantity  of 
coals,  which  will  be  aome  time  before  they  kindle 
properly,  which  will  chill  the  plates  and  Sues  to  a 
greater  degree  than  the  former  plan. 

B.  Esson,  Driver. 
4,  Bedford- road,  Aberdeen,  Jan.  20, 

CONTBAOTION   BT   SAMP. 

[3i06G.]~l  TiioratiT  I  had  explained  the  matter 
referred  to  in  letter  32031  on  p.  440.  A  catgut 
string  ia  twisted  wheTi  damp,  and  on  drying  it  re- 
tains the  twiat.  When  under  tension  there  ia  a 
tendency  to  etraighten  the  coils,  which  ia  reaisted 
by  adhertion.  When  the  string  ia  damped  the  ad- 
hesion is  laaaenad,  and  the  atriog  elongates.  In 
other  worda,  a  hard,  dry  stringoffara  mora  reeistance 
to  elongation  than  doea  a  soft,  wot  string. 

In  latter  3^034,  "Analytical  Mdthods,"  lino  10, 
for  illilrrale  read  iUilo-ali.  Sm. 

PSBTTMATIO     CLOCKS. 

[320o7.1 — LiviNO,  Bs  I  ordinarily  do,  in  the 
counby,  I  am,  perhaps,  a  little  "  out  of  the  awim  " 
as  regdids  keeping  up  with  the  curreut  of  con- 
temporary pragreaa.  I  was,  at  any  rate,  unaware, 
until  I  viaited  Farts  recently,  that  in  that  city  you 
ciu  lay  on  your  time  from  a  main  in  the  atreel,  just 

that  every  dock  in  the  hotel  at  which  I  stayed  was 
worked  on  the  pneumatic  principle.  The  ordinary 
works  of  the  dock  are  removed,  and  replaced  by  a 
little  mechanical  oirangemeut  which  enables  a  iiulf 
of  air,  coming  thioueh  a  fine  pneumatic  tube  which 
is  intnidnced  at  the  back  of  the  dock,  to  propel  the 
minute  hand  over  a  minute  apace  on  the  dial.  It  is, 
of  oonise,  arransed  that  the  minute  band  shall,  in 
ibi  torn,  move  tha  hour  hand  over  ilii  proportionate 
space.  Ttie  impubw  which  produces  the  puff  ol  air 
oamea  from  a  central  atatiou  in  the  city  once  every 
minute,  and  ia  propagated  through  the  variona 
ramifications  of  the  system  to  the  acveral  houses, 
the  several  rooma,  and  the  several  docka  which  are 
directly  or  indirectly  in  connection  with  the  centre 
of  force. 

Tha  docka  do  not"  go  "  continually.  Movement 
of  the  handstakea  place  only  once  a  minute.  In  the 
interval  the  hands  ue  at  rest,  uf  course,  alt  the 
clocks  connected  with  tha  pneumatic  system  mark 
exactly  the  aame  time,  which  is  regulated  at  the 
head  atation.  No  winding  np  ia  required,  Ibc 
docka  have  simply  to  be  left  undisturbedi  They 
are,  however,  deprived  of  their  atriktng  apparatua, 
aa  well  as  their  escapement  works.  One  missea 
that  andible  record  of  the  tlight  of  time,  but  it  ia  a 
comfort  to  know  that  the  dock  in  your  bedroom  and 
that  ia.  tha  hall  of  the  hotel  are  in  exact  agreement 
with  that  at  the  railway  atation. 

O.  P.  Uaaon. 


correct  an  inaccuracy  .  

my  communication  on  the  above  subject  wbidi  ap- 
peared in  your  last  number- 

I  stated  in  affect  that  a  "  narrow  atraight  bir," 
aa  a  form  for  the  safety-piece,  would  auiwer  as  well 
aa  any  other.  That  is  not  so,  oa  under  one  condi- 
tion only— that  ia,  abortening  the  lavar'a  arm— con 
auch  a  form  be  employed.  The  arm  should  be  of 
auch  a  length  that  ita  point,  when  resting  againat 
the  spur,  occupies  the  position,  aa  near  aa  may  ba. 
of  the  vertex  at  a  right  angle  formed  by  lines  drawn 
to  the  holaa  of  the  wheel  and  lever  respectively. 
Uudar  auch  conditioua  a,  atraight  bar  would  not 
allow  a  free  drcip  to  the  arm ;  and  the  necessary 
freedom  could  be  obtained  only  bv  under-cutting 
the  side. 

I  observe  that  the  word  "if"  baa  been  put  to 
sentence  in  the  third  parigrnph.  rather  tending  t 
obscure  the  meaning.  I  do  not  think  I  have  to  ow 
to  that  mistake.  Jas.  HoaweU. 

3S,  EUzabeth-ttreet,  Eaton-tquore,  Jon.  31. 


(letter  32039,  of  Jan.  30),  it  ia  perhaps  as  wall  Oi: 
he  ahoutd  know  that  there  ore  alao  redudng  nlm 
in  the  market,  which  can  be,  and  on,  attachsd  tc 
these  CO,  cylindere-iu  fact,  they  can  baaaa  tt 
the  bars,  or  mttae  cellars  of  rRstaorants.  hotels,  k., 
where  they  are  attached  to  one  or  more  barrdi,  or 
to  aline  of  pipiug.  which  tios  branchea  to  tht  t^ 
of  aa  many  barrela  OS  are  required  for  use  at  thalar. 
This  reducing  valve  baa  a.  gauge  attached.  ■>  oa* 
can  adjnat  it  to  whatever  preAaure  may  be  rsqutid 
to  foree  the  drink  to  the  required  height-  ItcaiU 
set  ao  aa  to  regulate  the  now  of  gas,  azid  ksn  a 
oniform  prasBure  in  all  tha  bainla,  from  IQi- 
upwarda,  although  tha  preaaure  in  the  i^lindsnj 
be  over  l.OOUlb. ;  it  then  requires  no  fmlh* 
attention  until  the  CTlindar  ia  emptv. 

When  the  liquid  CO,  ia  let  flow  froD  tb 
cylinder  by  openuig  the  valve,  it  aoaume*  the  nU 
form  aa  snow,  which,  when  preaied  batwtea  tU 
thumb  and  finger,  raiaas  a  bli*t«r,  and  ifthron 
into  water  it  floats  and  freezea  the  water,  uJ 
quickly  covers  itaetf  with  B  costing  o 


IS  IT  POSSIBLB  TO  CITRB  BI^UTDVBSSF 
[32060.1—1  FEAB  that  Mr.  W.  B.  Snttoi  (TiM 
32025),  will  find  this  difficulty  (among  othBiJii- 
snrmountabla — vix.,  that  the  living  part  of  tkss;( 
— the  retina,  or  fiuid  media  in  front  of  iX—vat 
come  to  on  end  lomawhere,  and  tba  nufsR  U 
formed  muat  ba  a  transparent  one.  This  nrfue 
must  either  be  a  free  one,  with  a.  space  betiras  i 

The  only  free,  transparent  membrane  of  theliiiij 
body  Uiat  can  stand  the  air  is  tha  camea,  and  I^ 
is  gone.  Everthing  else  ia  opaque,  or  else  iiifl  iiiw 
when  next  tha  air.  Tha  aame  may  be  laii  o(  uf 
attempt  to  get  a  living  fiuid,  or  tiaaue,  to  join  on  tj 
hisapparatus,  forall  tranapaient  living  tuaui  ail 
twcome  changed  in  contact  with  dead  material  o- 
copt  akin,  hair,  and  cornea,  &c.  U  he  bsm  Ih 
crystalline  lens  it  would  at  onoa  formaeduiA 


of  theii 


certainly  become  oloody  if 
akin  ware  made  at  dead  maltai.   01 
pressure  is  ngolatid  eatk 


>ndittons 

in  each  tranapareut  medium' of  the  •7BbBll,tiya>- 
tinuous  vital  changes  and  proeosaes,  which  winUts 
troublesome  to  deal  with.  But  thii  one  potat- 
how  to  get  a  transparent  surface  to  the  liviagflit, 
which  shall  not  be  aa  irritable  aore  at  tbt  bim 
time  V— will  be  a  difficulty;  the  dilBcully,  M  <  il 
now.  How  to  replace  the  cornea  f 
Shunklin,  Jan.  30.  ^  a.  TrOm. 


EI20GI.] — It  seams  that  1117  temaib  oattaslsa 
Ject  have  displeomd  "  A.  S.  I..'*  How  ksw 
have  experimented  with  the  phonogrBph  nd  w 
have  noticed  the  change  of  pitch  when  Om  flMt 
is  turned  at  different  rates,  u,  to  me,  JBeqlaHk 
That  such  is  the  case  caneasal7bapifre«dbTB]B 
having  a  phonograph. 

"A.  8.  L."  oske  how  it  vronld  ■oommt  i>k 
fact  that  a  smooth  cylinder  may  pntdaoe  a  Wi 
sound  than  when  indented  with  sound  iBtMlAK 
Although  this  has  noUiing  to  do  witti  thefiMk 
dispute,  I  think  there  is  an  evidmt  1  iiiliM^ 
^Vben  the  point  rubs  on  the  o^IiadertlinbtNH 
and  when  it  ia  smooth  the  fnctitm  1*  nMkr.  W 
acting  on  the  point  distorts  tha  diafifan^  If 
and  by  the  tcndion  of  the  diaphragm  ovMOMt 
and  the  point  alidea  or  jumpa,  and  a  (k^Wc 
motion  ia  sot  up,  moch  in  the  naa  m^  ■  Wti 
is  produced  from  s  fiddle-string,  tha  di^tittf 
the  port  of  the  bow  and  the  diaphxagm  tetrfl* 
string,  the  vibrating  period  or  oota  btiag  M^ 
min^  by  the  vibrating  parioid  of  tbe  diqii^ 
When  the  atylua  ties  in  Uie  grotm  of  ntaMn 
this  regular  and  rhythmetio  aotioD  elaa^  <i^ 
obtain,  as  the  varyieg  preaauzea  oa  the  Bbabf  V 
foces  intarfare. 

I  do  not  agree  with  "A.  S.  L."  Siatfiii^ff 
of  the  recordrng  and  raproduciinE  poinla  dUaart* 
contrary  to  tbeoly.  If  "  A,  S.  C,"  wiD  aM* 
the  mechanical  exigaocies  of  tha  mat,  la  *■ 
notioe  that  as  tha  office  of  tha  one  i*  tsM'* 
wax,  80  the  other  should  be  formed  ■*!  to  CM  W 

I  follow  in  tba   footsteps  of  the  -     1    'fcf  M 
erefore,  ba  made  y,  m* 


1,  and  n 


The  latter  1 

thatis  roni.— , ,,  

be  able  to  enter  and  follow  tha  Taiyns  ^ 
minute  differences  in  depth.  Thenadbf^* 
phragm  should  have  a  very  short  Tftntioa  Mi)'' 
that  IB,  ahorter  than  the  wave-peiiad  it  k  Mnl* 
reproduce,  ao  that  it  shall  follow  the  phuuiiM^** 
impresaions  truly  to  the  bottom.  This  ■*?  ** 
secured  by  what  I  may  call  ita  I^wm;  MV 
making  the  diaphragm  small  and  light,  tha  M  >■ 
secured  without  undue * 


i^^UBH  MMHAino  MID  yroBUD  or  iwimoi ;  iro.  i»m. 


rding  diaphngm  ii  luidet  dlffaieiit  . 
t  has  the  da^ic  aii-wavea  Beting:  ou  it, 
3tbei  bu  the  tnaUetia  wax  nndaUtJaDi 
[  the  Bins  offioa,  and  u  the  eluticit;  h 
a  theduphngm.       A.  B.  Uolikon. 

ItOTBD    SUPPOBT  VOSL  I.AB.QB 
SPBCUI.A. 

— RKOABDnio  the  reflector  lu  the  leleBcopo 
tuce   (for  idzei,   say  sji^thiDg  over  S(l 
UTe  ciDoeived  what  111117  ^°  conuidered 
ppoit  tor  the  ipecula  of  thia  form  of 
Bjid  here  f^ve  a,  description 

of  those  who  mitj  choose  to  adopt  it  in 

remmine  Ih&t  epecnU  can  be  produced 

d,  aay  a  10ft.  disc,  what 

.  for  Buch  a  etruclnro  ? 

lead;  knovn   tbat   a,  i;item  of  three 

D  diipOKid  upon  a  base,  and  UTangod  no 

I  aa  equa]  share  of  the  mirror'i  weight 

points,  is  a  perfect  arrangement  bo  far, 
DrizoulAl  position.  Bat  when  the  minor 
from  the   horizontal   towards  a  verticaJ 

pobt  will  be  attained  where  the  mirrot 
is  the  angles.    To  prerent  thia  a  band, 

arranged  round  the  edge  to  receive  ill 
ght. 

sigB  mirror,  pattlv  lupporlsd  on  its  edge 
iner,  b  liable  to  dutortiOD,  eepedally  the 
ion,  frock  the  preaaure  of  its  own  weight 


ir  fonntiou  to  alloH 


i  given  imperfect  support  might  perform 
«ell;  but  B  speculum  of  twice  the  si/e 
ame  CDoditioai'would  l>e  intolerable—not, 
,  from  its  ^^ater  magnifying  power,  but 
■''■-''•■'  —--^  -*  •^-  ■-    L0  proportii      ' 


ist  fulfil  thesams 
■B  when  ID  a  horiianlal  posiliDn,  or  it  can 
feet.  Now  the  method  I  am  about  to 
ill,  I  think,  be  found  to  fulfil  thia,  and 
more:  it  will  allow  for  difference  of 
of  the  two  matsriali,  the  glass,  and  its 
rtingByatem,  as  may  readily  be  perosiTed 


g  pillan  eveofy  spaced  and  bolted  thereto, 
cde,  s>7  half  the  mirror's  diam. ;  Uie 
of  the  said  pillars  to  be  spherical,  so  an 
rt  of  a  bail -and -socket  joint.  Upon  the 
Dse    let    there    be    fitted  three  suitable 


t  ft  BOBKaiiMi^aiiB,  »ad  tiaUnccd  j^ 


__ each  end  IM  there  be 

sockets  fitted,  tike  the  centre  ones,  to  receive  a 
counterpoise  rod  or  bar,  say  about  the  length  the 
pillars  are  tbemselTea,  with  a  spheiical  part  on  about 
the  middle,  (his  part  being  engaged  by  the  socket 
on  end  of  trisitgles,  and  huving  also  a  smal!  lateral 
movement.  The  upper  ends  of  these  rods  wiU  l>o 
somewhat  rounded  or  egg-shaped,  and  are  to  be 
inserted  in  holes  made  in  the  back  of  mitTor 
directly  opposite  each  coanlcrpoise  lever :  tbe  holes 
'"  "■ — "-  —  deeper  than  the  ~' t-i— u  4.1..- ,i_ — 


arger  t 


the  lover  ends  may  bear  upon  thi 
3de  of  holee  at  centre  of  thickness  withont  at  all 
ouohing  the  bottom  or  any  other  part. 

Kow  on  these  same  levers,  just  below  the  back  of 
nirror,  let  there  be  also  spherical  portioDS  turned 
Lpon  them,  to  cany  say  12in.  discs,  also  on  the  ball- 
snd-BOcket  principle,  for  the  back  sunport  of  the 


weights    1 


bottom  end  of  levers  bal] 
it  be. fixed  equal  in  weight  to 
pomon  01  mirror  in  which  they  are  in  immediate 
contact  and  intended  to  balance.  If  the  minor  l>o 
all  one  thickness,  then  all  the  weights  will  be  alike, 
and  added  together  will  equal  the  mirror's  total 
weight.  I  might  just  tar  it  would  be  better  if  the 
egg-end  o(  the  levar,  and  also  the  faces  of  the  12in. 
discs,  were  sheathed  with  leather  to  keep  the  iron 
from  contact  with  the  glaaa. 

Reference  to  sketch,  where  Ibave  shownasectioa 
of  one  of  the  pillars,  with  part  of  its  triangle  and 
a  connterpoiie  lever,  weight,  &c.,  will  convey  a  fair 
idea  of  the  whole  thing.  To  desoilie  its  movementa 
aa  it  now  stands  horizontal,  it  may  be  said  that  if  a 
person  gave  it  a  slight  push  in  a  horizontal  direc- 
tion it  would  obey  that  force,  and  remain  when 
released,  and  if  it  stood  vertical,  or  in  any  other 
intermediate  position,  it  would  do  the  same.  The 
mirror  would  be  balanced,  as  it  were,  in  a  visdd 
liquid  of  its  own  specific  gravity. 

1  have  now  described  the  whole  thing,  and  it  may 
be  said  that  drilling  or  boring  holes  in  inch  a  struc- 
ture would  likely  lead  to  fracture.  That  may  or 
may  not  be  true.  However,  they  coidd  be  oored  in 
at  Uie  time  of  casting. 

Mr.  Common  has  riiown  how  [large  discs  can  be 
built  up,  and  I  liave  no  doubt  he  could  point  out 


hcdes  could  be  left  in  them. 
In  oonclusion,  let  me  saj  a  perfect  instrum 
ft.  diameter  would  do  soiuething  towards  oe 


THB   AVBBAOB   OBBBBVBB. 
[32033.1-1  ut  very  gratifled  to  8nd  such  aathori- 

91  aa  ''  A  Fellow  of  the  Royal  Astronomical 
Society"  and  Mr.  W.  J.  Qrey  endorsing  my 
— —-anaatothe  rarity  of  the  "  aocurale  obssrvBT. 

,   joierai  attitode  of  cantion  in  all  matten  of 


shared  by  aoundar  Jud^menta  than  my  o' 

The  following  record  of  a  serif"' 

made  to  taat  the  reliability  of  "  ue  average  00- 
HTver"  may  interest  some  of  year  readen, 
especially  as  I  believe  no  snch  data  are  on  record. 
I  niHirem  the  names  of  the  participants,  but  thef 
■re  at  the  disposal  of  any  scientific  reader  of  tli« 
"E.  M."  who  desires  corroboration  of  my  notes. 

The  circumatances  which  gave  rise  to  Uie  experi- 
ment were  these  :— In  Jsny.  1882,  a  civil  action 
was  tried  in  the  Queen's  Bench.  In  It  an  import- 
ant question  turned  on  what  really  took  place  at  & 
oertsim  interview  at  which  Qve  persons  were  present. 
It  was  alleged  by  the  plaintiff  that  on  the  ooeasioD 
in queation  he  entered  aroom  carrying  in  his  hand 
a  sheet  of  foolscap  rolled  longitudinally ;  that  hs 
laid  it  upon  the  table  in  the  aighl  of  all  present,  and 
that  once  during  conversation  he  distinctly  indi- 
oated  it  b^  a  gesture.  This  sloiy  was  conoborated 
in  the  misin  by  two  gentlemen,  diidntereBted  partiM 
in  the  action,  but  was  totally  denied  by  two  othen, 
equally  disinterested.  The  jury  deliTersd  tliB 
defendant's  version. 
Thebe    fscl^,    and    the    discussion  they    exoitsd 


the  room,  remain  an  indefinite  number  of  minutes, 
perform  distinct  actions,  and  make  distinoi 
remarks,  and  that  in  no  case  would  all  of  the  seren 
observers  present  agree  in  doacribinB  aeonrately,  flvo 
minntes  afterwards,  uther  in  writing  or  craUy,  oil 


Toil 


ads- 


tlons  were  that  T  luiuuiu  cuter  me  irwni  iwice. 
performing  a  distinct  set  of  actions  each  time,  and  , 
that  after  an  interval  of  five  minutes  from  the  oon- 
clusion of  my  second  entrance,  each  person  should 
describe  in  writing  whichever  of  the  two  entries  I 
indicated.  There  was  to  be  no  prompting,  and  no 
amending  what  was  once  written.  A  descnption 
of  my  first  enti?  will  give  an  idea  of  the  character 
of  the  experiments. 

Entered  room,  carrying  book  in  right  hand  ;  ad- 
vanced towards  table ;  slightly  moved  chair;  Sat  down 
in  it  long  enough  to  open  book  :  read  aload  title- 
page  i  remarked,  "  This  is  from  Jones's  ooQection : 
I  have  the  original  edition,  but  the  bindings  are 
shabby  "  ;  rose,  carrying  book  ;  walked  to  piano; 
adjiuFed  music  on  stand  :  asked  D.  if  he  had  heard 
Finauti's  latest  song  ;  laid  book  on  piano-lid ;  stood 
on  hearthrug  with  bock  to  Ore  ;  made  remark  to 
C. :  looked  at  watch,  and,  retaining  it  in  luad,  left 
room,  laying  Iraok  on  sideboard  as  I  passed,  aad, 
in  closing  door,  appeared  to  have  ditficolty  in  tara- 
ingbandie.    'Time  occupied.  4)  minutes. 

The  second  entry  was  a  little  more  elaborate,  the 
number  of  distinct  actions  being  13  ;  time  occnpied, 

I  selected  entry  No.  1  for  description.  Besolt : — 
No  one  described  all  I  did ;  three  omitted  inddent 
at  piano  ;  two  omitted  remark  made  on  hearthrag ; 
three  blundered  over  order  of   prooednre.    Nona 


eated  a 


lately   a 


ark.     In   c 


)  are  a  few  questions  I  asked,  with  the  numbor 
meet  rephes  : — "  In  which  hsjid  was  book  ?  " — 
1.  "  Withwhichhanddidlromovechair?"— 
"  On  what  portion  of  the  ^iano-Ud  did  Z 


place  book . 

open  door  ?  "— 

Eight  other 

were  asked  '~ 


It  mav,  of 
-actically  tc 


-five, 
four. 


'With   which  hand  did  I 


e  objected  that  these  were 
lory,  and  to  a  large  extent 
what  is  to  be  said  tor  tha 

The  answers  to  these  questions  were  not  givea 
verbally,  but  written  down.  I.  "  Where  wore  mj 
glasses?"    (pincc-iin  attadied    in  usoal    way  ty 


.rd). 


nswered  correctly. 


':D.,   oani 


Qoeetion  2.  "How  long:  was  I  in  the  room?  " 

D^lover  ten;  E.,  aboiit  fifteen:  F.,  ^m  five  to 
ten;  G.,  uncertain — shonld  say  ten  mlnalea; 
actual  time,  4}min. 

I  may  here  remark  that  in  only  one  case  did 
anyone  estimate  the  duration  of  time  within  thrM 
minntes  of  exact  period  in  any  subseqaent  teet. 

Question  3.  {Asked  at  conclusion  0!  8th  ecti^.) 
"  How  many  tunes  had  I  passed  within  toachmg 
distance  of  a  small  table  situate  in  corner  opponba 
doorf"  A.,aboutflve;  B.,  ditto;  C.,three;  D., 
"almost  every  time";  E.,  could  not  say;  P., 
dulrioui— perhaps  three ;  O,,  four.  I  had  caretull 7 
refrainod  from  approaching  within  6ft.  of  it.  In 
order  to  insure  certainty  I  placed  a  mark  on  the 
floor.  For  my  fourth  and  seventh  entries  I  ohanged 
my  dress  coat  for  a  black  "cutaway"  cost.  'Two 
ladies  noticed  it,  but  only  one  gentfenum  "  fancJBd 
tbeie  WM  «am«  chaage."     Before  2nd,  Ith,  and 
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7Ui  eatiy  I  ramoTed  m;  watch-cba.iii— a  Iruga 
IiTomiiieiit  ona.     In  uiirer  to  queatioiiB  put  at  tha 
end  of  lut  entry  four  adni[tled  baviiis  Doticsd  iti 
abience,  bat  no  ODS  could  specif;  at  irbich  eutry  it 

It  must  be  admitted  by  all  that  the  couditionE 
under  which  theaa  testa  were  nude  were  uuiuuSiUy 
bTOurable  far  careful  and  accurate  observBition.  tot 
not  only  ware  all  on  the  looli-OQt.  but  they  prac- 
tioally  knew  what  to  look  fur.  If  under  sucli 
lavoorahle  circuuutance^  the  results  weresodiveni 
fled,  aa  the  appended  analyaia  ghows,  what  is  likel; 
to  be  the  ararage  of  raliablr "-  —' '■■  ■ 


\rluoh  are  n 


ingth, 


the  VI 


order  tc 
e  tDst  I  ([ire  t1 


The  number  of  diatUict  octiaus  performed  wi 
37G,  and  in  the  following  Uhla  of  results  I  divii 
them  thug:— (a)  Actioni  unoluerred:  {/■)  actio: 
raisdascribed— i.e.,  so  inaccurate  as  to  conrej  s 
vmneouB  impressioa  of  the  act;  (e)  actious  •">' 
placed  in  onlsr  of  sequenoe ;  {dj  actiona  which  ^ 


_  it  noted  with  sufficient  clear- 
»  be  recorded, 
l*nd     aurveyor  (o)  3,  <il  i,  M    1,  (rf)    6  Totalis 
'"*--'■■■-■—....   la)5,\6J6,tc)    Z,U)    0 


(a)  6,  h)  7,  M  i,  id)  10 

iJmao  (a)  6,  li)  9,  (c)  3,  (d)  11 

(u)  3,  (A)  3,  (e)  3,  id)  23 

t  ....  (bib,  (4)7,  W  1,  (rf)17 
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Commercial  I 
Solicitor  . . 
Bank  dark 

&a  analysis  of  this  list  might  be  intereetiug  if 
token  in  relation  t/}  the  profeaaional  training  of  the 
peccipieots.  But  for  his  eicessire  caution,  the 
■olicilor  would  probably  have  led  the  list.  With  tht 
exception  of  the  biuk  clerk,  all  the  obiervara  were 
nea  over  30,  and  all  appeared  genuinely  interested 


jn  tba  Biperimeuts. 

A   feature    which    struck    me  greatly 
ptoaeneai  of  the  obserTers  to  connect  an 


■  the 


thelaleri 

OarUorin  the  evening.     Nj  oub  was  free 

blunder.    The  sole  mispercepTion  in  the  coutinuitv 

*f  actions  of  which  the  bauk  clerk  and  but 

were  milty  were  in  this  direction:  the  hittei 
MOledanactintheStb  entry  with  one  in  theSril, 
the  former  connected  the  1st  aud  otb  entries.     The 
Urge  number  of  "misses''  under  the  head  of  i 
certainties    is    explainable  by   the  anxiety    of 
Obsarrars    "to   apptoiimite    a    judicial    frami 
tnind  "  as  our  legal  (rieod  put  it. 

I  may  add  that  the  Sguru  iu  cluu  i,  in  the  bank 
derk's  soore  ii  indistinct  in  my  uotes.  It  may  be  t), 
but  I  give  him  the  bunedt  of  Che  doubt. 

Two  ladies  were  present,  but  I  kept  no  record  of 
their  ohservatioas.    The  little  they  did 
the  ^pular  tradition  that  ladies  have  kei 
a„...i    "-•■'•— 'I---' —erychango  in  my  appearance. 


til.  Both  noticed  ev 


REPLIES  TO   QUERIES. 

■a*  In  Iktir  OHttBtri,  Oerreipendentt  an  ruptt- 
fuUy  rtpuiUd  le  nunlion,  m  uuh  imlMUi,  tlu  MU 
mndtmrnifr  af  t\t  {utry  aiktd. 

[72779.1  — Petrolanm  Pnrnaoe.  —  I  am  vary 
much  obliged  to  "H.  B."  for  bis  offer  to  pott  mi 
kddrvss  of  company  in  Russia  using  Bray's  hydra- 
Carbon  burusr.  Ha  must  havo  overlooked  my  nami 
And  address  In  your  inue  al  0.:t.  31  lost.  Here  it  ii 
again. 

Domiiu'ca,  B.W.I.  Ed.  FioELLE. 

_  [This  is  altogether  against  out    rules,   aa 


■>■] 

[73299.]— Bhumkorff  Coll.— This  query  has  in 
«fiect  been  answered  many  times,  and  thoansiver 
to  the  especial  ^uer?  is  that  a  ooit  is  not  suited  to 

Eve  an  alectnc  light  by  means  of  incandescent 
mpa,  which  require  a  continuous  currant.  If  the 
querist  has  not  back  numbers,  any  teitbook  will 
•iplain.  A  coil  can  be  used  for  hghtiug  Gaissler 
tubas,  or  for  any  other  purpose  in  which  sparks  are 
nquired.  L.  M. 

[73305.]— Heatiss  Soull  Boom.— If  gas  is 
used  for  heating  a  room  iu  which  eonfectioDary  is 
\o  be  dried,  it  mil  be  advisable  to  nrovide  means  for 
carrying  off  the  aqueous  vapour,  for  gas  in  burning 
produces  water.  It  would  be  better  to  use  hot  dry 
■.ir,  which  can  be  managed  oasi  I  j  by  means  of  a  coke 
o-r  charcoal  fire.  As  it  is  a  good-sized  room,  and  the 
confectionery  to  be  dried  is  to  be  mariufactured  on 
evidently  a  large  scale,  why  not  rig  up  s  fan  to 
drive  dry  air  thjrough.  The  air  need  nut  bo  hot,  but 
could  be  esailj  obtained  from  a  little  furnace  or  gas 
spparatoi  outaida  the  room.  Ntnr.  Doi'. 

J?3311.]— Paint  or  Bnamel.-Will  not  p'io'"'' 
and  a  rubber  stomp  aniivor  thi.  „wcmVa 
purposaf  Parhaps  a  stencil  will,  -.  H-.j,  ink 
would  do  i    bnt  how  oaa  anyona  s*/^"^   Uia 


nature  of  the  suifaco  is  not  stated,  except  that  it  is 
"  gloaged  or  enamelled,"  which  is  rather  indefinite  V 
NoH.  Dob. 
[733I3.]-aook.tioring  Machine.— There  are 
machines  in  the  market  which  bore  the  shells  of 
taps  vertically  several  at  a  time.  "  Borer  "  should 
procure  catalogues  from  makers  of  machines. 

T.  L.  M. 

guttiiperolia^ief ore  attempt- 
ing to  bend.  Even  sand  will  do.  Now  a  wire  must 
be  soldered  to  the  bottom  of  the  dent  and  the  bcaas 
be  pulled  up  to  level  by  its  aid.  The  size  of  the 
pipe  is  not  stated,  except  that  it  is  2tt.  long,  which 
IB  nothing  to  the  purpose;  but  even  a  cane  inserted 
before  bending  would  most  likely  have  prevented 
the  dent,  while  a  coil  of  spring  wire  certainly 
would.  The  last  is  better  than  messing  about 
with  rosin,  which  has  to  be  melted  out- 

NiTH.  Dob. 
[733IS.]— Blectro-OUdinc  Braaa.-It  will  be 
necessary  in  this  case— or,  at  all  erents,  it  will  be 
the  easiest  plan — to  coat  the  plate  with  varuish, 
except  where  the  gold  is  to  deposit.  No  coppering 
required,  but  the  lurfai^  must  be  clean  which  is  to 
receive  the  deposit  of  gold.  The  varnish  being  set, 
the  circles  to  bo  giltcau  be  "quioked"  with  strong 
nitric  acid,  and  the  plate  immersed  in  the  gilding 
bath  will  soon  take  on  the  htm  of  gold. 

OiBBitrLT. 

[733'23.]— TranBmltted     Heat.— Miny   yaai 
ago  I  took  great  interest  in   the  relative  heat  of 
pounds  pressure  of  steam.     I  have  referred  to 
rules  and  tables.    I  dud  that  S^lb.   pressure 
square    inch    on/;/    gives    3161°     F.       Therafc._. 
answer  to  your  table  is  Nu.  whatever  sized  pipes 
you  use.     I  may    add    that    2001b.    pressure    r~~ 
square  inch  only  gives  3317"  F.  of  heat,  and  to  | 
J03  Vu°  F.  of  heat,  you  want  2o01b.  pressure, 

7..  y.  X 

[73330.]  — GaH-Bnfflno  Oil.  — Owing  to  I 
intense  heat  engendered  by  the  fiima  o1  the  ( 
ploding  gases  iu  the  cylinder  of  a  gas-engiiie,  i! 
obvious  that  animal  or  vegetable  oils  Eeave  1 
much  chaired  matter,  but  the  mineral  oils, 
similar  conditions,  decompose  iota  gases  wh 
assist  in  the  work  and  leave  little  carbon,  co 
poratively  speaking.  The  valves  and  slides  should 
be  carefully  cleaned,  say,  once  a  week,  while  evoty 
"--  -I   months    the  piston  should    he   drawn   and 

lughly  cleaned,  as  should  the  cyliuder.  Tt 
engine  should  never  be  rim  without  oil,  thoug 
very  little  is  required.  Nirv.  Doa. 

[73331.]— Wooden  Battery  Box.— Cut  tl 
ood  to  sizes  required,  and  soak  in  hot  parofli 
wax.  That  is  aoout  the  best  thing;  but  it  tt 
solutions  are  to  be  hot,  why  cot  use  porcelain  (. 
form  the  box  'i  E.  U.  F, 


mt  i  to  . 

t  ih"  approximately,  whiia  Os  n 
mainder  of  the  strip  lay  outaide  and  scsstf  A* 
tube,  to  which  it  was  eecured  bj  >  'aw  tuna  d  IM 
brass  wire  wound  n)uad  the  tube  azUnally.  5m 
about  the  lamp.  I  first  found  unaU  oQ-l^qa  at 
oaediagly  messy,  troublesome,  and  liabUlnpaM 
at  the  wroug  moment.  A  amall  tin  laatai  •■ 
obtained  at  an  ironmonger's,  having  torn  wim€ 
glass,  each  about  2)in.,  the  height  beug  Gin.  !]■ 
••  —  t  owidla,  afatrat  <Ea. Ih 
two,  aad  hii  ImM 

.„j    Three  of  the  ridia  Mi 

pasted  or  oovered  with  brown  pApar,  to  Aid!  Bn 
eyes  from  light.  A  arnaD  wooden  stood  tn  tti 
little  lantern  was  made  as  foIlova:~A  gmnal 
piece  of  wood  to  shde  up  ai  dawn  one  of  the  b^ 
legs ;  to  this  is  firmly  secured  an  uprioU  p« 
about  loin,  high,  on  top  of  which  a  mall  flat  |hb 
'   secured  by  a  screw  so  that  it  rotatealie^^.  ^^ 


aud  ^in.  diameter,  c 


whole    is    secured  to   the  atand   bj  itnng  ii 
grooved  piece  to  the  tripod  lee  "i"'  *■  "^  \nm 

strap.    It  is  very  easy  ' "  -" — *  " ^' '"" 


(grape 


•fa^- 


[73312.]  —  Baooharlmatrj'.       .=— r- 

igar,  one  of  the  constituents  of  sweet  fruits,  and 
itucfa  sugar},  lavuloae  (sugar  of  acid  fruits),  am 
:tosa,  derived  from,  sugar  of  milk  (C„K„0, 
&;0)  by  treatment  with  add  in  the  same  monne 
OS  for  cane  sugar,  are  all  expressed  by  the  sam' 
chemical  formula  C,H,,.0,,  and  all  exhibit  the  sami 
■  ehaviour  in  the  preseuce  of  a  ferment.  When 
one  sugu  is  broken  up  by  means  of  a  dilute  acii 
ito  dextrose  (C,II„0.)  and  levulo 
□ciystallisable  mixture  is  called  an 

473353. 1— Expanalon  In  Serloa.— Thanks  tc 
t.l.C.E."  Oauthiar  Villars,  Quoi  das  Aogustins. 
5.  Paris,   published  at    16fr.,  Souchon'a    "Traiti 

cannot  offer  to  lend  ^'  M.I.C.B."  the  copy  I  use  :  il 
The  logarithm  of  u  =  "-H-t  ii 

and  b  formed  by  Bessel 
"       ■        to"M,l.C~" 

,eral  Aiti 

-- ,^ ,„ Length  (in  metres)  of  1' of 

meridian  in  lat. «  -  111132'09  -  656  05  cos.2ff  t-  1*2 
is.4^.  Also  length  (in  metres)  of  1^  of  pacttUai, 
htt.  «-  llUlo  1  cos.^  -Ol'Slcos.  3«. 

EsxE  CaRaiJTi.. 

[73:174.]— Slade 'a   UalTOTsal  Micromatar. - 

Although  this  query  is  especially  addressed  to  Mr. 

Slade,   yet  as    I  have  been  eiperimmiting  in  the 

direction  of    illuminating  the  field  of  view  of   a 

lall  telescope,  I  venture  to  offer  "  Arcturus  "  the 

lultof  my  experience  in  the  matter.     I  recently 

obtaioed    a     Slade' s    micrometer     eyepiece    fitted 

ipecially  for  my  2fm.  refractor,  which  is  mounted 

"1  an  equstoriftl  stiiid,  supported  by  wooden  tripnd. 

Yoars  ago  I  removed  the  screws  which  were  fur  use 

itand.  This°left  a  small  hole  about  a  third  of  on 
jich  iu  diameter,  fortuoately  at  about  the  centra  of 
gravity  of  the  tube.  A  piece  of  tin  about  |in.  wide 
and2(in.  in  length  was  now  obtained;  a  small 
piece  of  white  CAnlboard  about  |in.  in  length  was 
secured  by  thread  to  one  end  of  the  strip  of  tin. 
The  whole  ittip  was  now  bent  at  suoh  an  ugle  that 


—  '-  adjust  the  poatioBatai 
. ^  _nay  ba  placed  OD  Ai  U 

top,  close  to,  but  quite  free  from,  the  tnliLaall 
will  be  found  the  tittle  atrip  of  cudboaid  irillirfitf 
plenty  of  light  down  tha  tube,  and  Aam  ttt  nli- 
cule  very  clearly.  In  fact,  the  ««■!  difiiattTilta 
much  light,  which  oblitarataa  all  famt  Man:Mlr 
shifting  the  position  of  the  lamp  a  TStylitflstti 
light  con  be  regulated  to  a  meaty,  asiUmA 
8msg.  ought  to  be  able  to  ba  Been.  Tba  rriis^ 
affords  a  capital  means  of  identifying  aslai.SSa 
in  the  same  field  with  a  brighter  oo*  «lM 
identity  is  clear.  Put  the  known  star  <a  tts 
central  wire,  after  adjntting  eymso^  al 
note  how  many  small  aquarea  and  nactntrf 
a  square  the  other  is  distant  N.  or  S..  aadeBBMl 
into  are  at  so  many  seconds  of  arc  per  small  K^t; 
a  Qied  quantity  which  yon  muat  aK«tsa  l> 
yourself  by  transit  of  an  equatorial  liar  aassfll 
reticule.  In  my  teleecope  a  side  to  a  nuU  ^Mt 
corresponds  to  abont  57  .    The  diSenooalf  U. 

can  be  obtained  by  noting  aeoanda  of  "^ ' — ^ 

-      ■        -   if  the  two  ^- 


light    mm 

confines    the  observation 

hours  of  the  meridian  E. 

of  the  object  must  not  be  too  great 

of  the  neck  with  a  refractor  beooi 

As    the    candle    bums    slowly    down,   it  hen— 

necessary  to  ruse  the  lamp  a  little.     The  with 

apparatus  was  obtained  at   a  coat  of  a  Toy  b* 

shulingB,  and  in  my  case  afforded  euch  amusvsslr 

that  perhaps  "  Arcturus  "  may  go  and  do  likswiB. 

If  be  has  a  piUar  stand,   he  can   probably  (M^ 

design  a  wooden  stand  tor  the  lamp  embedyiafiBy 

principle.     Tho  lamp  isalwajsporpamdinnlKriW 

candles  are  cleanly,  and  can  eaaily  be  ismisi 

The  condition  for  successful  obaerraUoa  ii  ttatftt 

telescope  remains  perfectly  still.    The  ajapiaaaiia 

great  help  where  one  does  not  poaaaes  gradssHd 

circles.  E.  E.  ICawtox. 

[73392.]— BUlpse.-In  the  aolution  bo  tha  ac- 
tion given  on  page  467,  "  Pattemmakei '' ■! 
"Fentoo"  totally  disagree  in  their  lesulti  «tt 
"J.  B.  C,"  who  is  BiHdonOy  right.  "Patln- 
maker"  gives  the  foci  as  the  points  of  Unolinrf 
the  ;shorKr  sidos:  but  an  ellipee  drawn  wift^f 
pair  of  fod  on  the  line  joming  tham  and  aqaifa- 
tant  from  the  middle  point  of  it,  paaaing  ttos^ 
one  of  the  corners  of  the  reotsingle,  wvoU  N* 
through  the  other  three  also.  To  And  Iha  bd, 
measure  from  the  centre  O  in  "  J.  B-  C.'s  "  Bfos 
along  O  V,  a  distance  equal  to  ^2  ^a>-A*Ci>cc« 
focus-  A  prutieol  method  wonld  be  to  dascrik  t 
'  with  centre  T,  and  rodiua  equal  to  O  V,  whi^ 
lut  O  V  iu  the  two  fod.  From  this  it  will  tn 
that  "Patternmaker's"  ellipse  will  bs  tbt 
smallest  only  in  the  case  when  a  a  ■\j'ib.  "Fa- 
ton's"'  two  iteojs  are  quite  new  to  me.  The  long* 
diameter  of  an  ellipse  is  equal  to  tha  som  of  tbt 
stauoca  from  each  focus  to  any  point  in  the  m- 
uuterance.  D-  S.  B. 

[73394.]— Olook  Trains .  — Tubal  banf  ns- 
luded  from  back  of  case,  pin-barrel  is  madstt 
ivolve  (by  means  of  bevel-wheel)  paiallal  Witt 
ame-plate.  Hammeia  should  be  faced  wilh 
ather,  and  strike  tubes  just  above  point  of  ai^ 
uision.  Think  set  of  tubas  coeta  aboDt  £ll.  I 
_.ive  a  friend  in  the  trade  who  oonsidera  nathii( 
equals  U.  and  H.  gongs.  Will  this  firm  pIseM 
Ivertise  their  address  7  Bkma. 

[73107.]— Snow  Shoea.— Hy  «now  ihoes  si« 
lift.  Sin.  long  by  5jin.  wide  and  |ia.  thick;  msds 
of  willow,  I  thmk.  The  leather  atrap,  tfin.  widi^ 
ia  nailed  to  the  sides,  and  forma  a  atimip  just  paA 
intra  forward.  I  can  raise  and  lower  my  fitt 
easily,  the  toe  of  which  just  jams  into  tbs 

p  wifli  a  sure  fit.     I  need  no  othre  -    -     •  - 

Whan  1  raise  my  felt  boot  I  do  not  raiii 
"   fatt,  th*  «*je  KHsl  nntr  least  fA«  « 


IP''*^; 


•THB  MBnHANIO  AND  WOSLD  Off  BOtBNO?:  Wo.  V50. 


A11 


is  ft  puallel  sUds  (ocwiLrd,  aa^  tliu  anon 
.  tiro  flat  tncka  with  a  MP"&tiDK  ridgr 
liQ.  to  Jin.  belwWQ-Qot  more.  The  rah 
o(  a  g^ywi  sportimsa  is,  on  Uvel  »noiT 
to  3i  milai  an  hour,  tor  tvra  or  thm 
Experts  am  hurry  their  ilidiQg  to  Qth  milei 
But  when  loaded  with  guu  and  LmmuDi 
1  sheep-ikm  coat,  I  never  exceeded  DJ  milei 
in  mj  beat  days.  Miocus  C. 

B.] — Qraek  Aooents— Mr.  Robinson 
D  io  saying  that  acceuts  ore  used  in  the 
I  of  Gntek  poetry,  that  is  to  say.  il  hemoani 
;ry  ot  the  ancient  Greeks.  Ontheeontrary, 
erse  is  scanned  by  quantity,  not  by  acoent. 
irate,  whiuh  he  appears  to  clasa  with  the 
is  a  letter,  though,  like  them,  it  is  written 
be  words.  The  modern  Ureeka  not  only 
sir  langnage  with  the  Bcceota,  sui  may  l» 
rafereuoe  to  any  Greek  newspaper,  but  use 
I  proQuncistion.  In  fact,  a  knowledge  ol 
utuation  of  andeat  Greek  is  ss  material  a 
the  proQOUucing  as  a  knowledge  of  ancient 
I  to  the  readiug  of  the  modem  language, 
leleii,  it  anyone  is  learuiag  ancient  Qraek 
life.  I  should  say  that,  simjjly  (or  tl  * 
,  the  learning  of  Greek  accents  noi 
more  troabla  than  it  is  worth. 

P.  H.  K. 
).]— Heating-  Water.— I  do  not  know  il 
I  jesn  ago  I  Beted  up  a  soap-kitchen, 


a  led   I 


3  there 


!  more  than  -Jlb.  pressure  of  aleai 
The  soup  boilers  are  ordiuory  oaat  iiru- 

rWanised  iisns.  The  aUiam  Jackets  are 
\  iron,  with  a  ring  of  tin.  angle  imn 
[in.  from  the  top ;  Uie  paus  ore  metdy 
in  the  jacket,  the  rims  of  the  pan  resting 
Jiglt-irou  ridu  bedded  in  red-lead  cement: 
*et  has  a  Jin.  relief-pipe,  with  a  very  light 
id  i  pipe  bent  in  siphon  form  to  take  away 
denied  water ;  the  jscketa  are  encased  In 
:work— that  keeps  in  heat.  The  steam  is 
I  the  jacket  about  4in.  from  the  bottom : 
ar  ia  set  in  brickwork,  exactly  the  same  aa 
ng  copper,  and  this  is  the  simple  way  I 
it  the  steam,  or  without  that  we  ahoutd  not 
t  enough.  The  steam-pipe  ia  t)in.,  riaea 
stop  of  the  boiler  18iu.,ou  the  topasafety- 

rect  into  the  flue,  turoa  to  the  left  about  '2ft. 

bridge  of  turnaoe,  and  returns  with  short 
out  3[t.,  aud  thence  by  branch  pipe  with 
to  the  jackets.  It  basalwnya  worked  well. 
Is  the  two  soup  boilers  vary  satisfactorily. 

F.  a.  FuiNCiB. 
I.J  — Fleld-UaBnet  WisdlnB  of  Vy- 
—  One  always  leanis  something  new  ia 
'  So  W  ia  actually  -2o  !  And  in  com- 
round  machines  with  shunt  on  the  termi- 
Jwaya  thought  the  shiu^t-coils  were  wound 
Setd-msgnet  coreo).  all  the  current  gene- 
the  armature  always  doea  go  through  the 
iudiug  '.  I  wonder  why  makers  put  on  the 
lib  at  slip  Lut  week  I  saw  a  compound - 
tynamo  (Victoria  Bruab)   lighting  a  single 

lamp.      This  dynamo  was  constructed 


The  a 


1  Mml 


>ut  K 


le  terminal -board,  Mci'den  tall; 
at  wire.  Out  went  the  lamp.  Why  wia 
all  the  current  waa  going  through  the  seriea 
[  pause  tor  a  reply.  S.  Bono-ns. 

.1— Two-way    Switch     tor     Eleotrlo 


L." — that  any  n 


requii 


.''J' I 


ir  of  people  coming' 


pile  ice  round  the  cold  chamber,  aa  that  piled  at  the 
end  and  aides  does  litlle  good.  The  whole  of  the  ice 
should  ba  placed  on  the  top  of  the  chamber,  and 
packed  as  close  as  possible.  Proceed  to  constrnr' 
jour  cold  room  aa  follows  : — Framework  ol  battel 
lin.  by  ■21in,,edBea  inwarda,  board  inside  and  oul 
aide,  with  lin.  boards,  and  fill  the  Tin.  apace  bt 
tweeu  with  aawdust.  Line  the  inaida  with  sheet 
/inc.  and  cement  the  bottom.  Now,  one-tonrth  the 
height  from  the  to^,  oi  not  less  than  'ift.  from  the 
top,  run  acrossbar  iron  joists  (preferably  galvanised) 
about  jin.  by  3in..  and  9in.  apart.  You  may  drill 
some  quarter  holes  in  these  to  carry  S  hooka  to  hang 
the  perishables  on.  On  top  of  the  joists  lay  rtout 
sheet  xinc.  and  on  tap  of  the  zinc  lay  wooden  battens 
laogthwayi :  battens  lin.  b;  Sin.  by  Sin.  apart.  On 
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t  night  and  following  each  other,  may  light 
shy  turning  a  switch  at  the  bottom  andprit 
i^t  by  turning  anotlier  twitch  at  the  top, 
res  wiU  be  neoeaiary,  aa  per  sketch, 
igbam.  J.  E.  GiBBosa. 

.J— Ice,— It  Mr.  Hosie  will  make  a  double 
—a  chamber  with  a  passage  around— and 
I  article  to  be  preserved  outside  the  inner 
,  which  is  to  be  reserved  tor  ice.  the 
;ure  will  be  found  in  the  paasage.  all  the 
■    ■     ■  laU  thatoanbedosired— a^orSr 


battens  slide  your  blocks  ot  ice,  and  in  front 

ro  double  doors,  one  to  St  the  cold  chai 

and  the  other  the  ice  chamber  above.     See  tha 

floor  of  ice  chamber  haa  a  little  run  k 

ler,  and  here  fix  a  pipe  to  carry  off  the  waste 

Br.     When  completed  aa  above,  you  may  imbed 

-I  »  sand  bed  or  cover  with  turf,  with  odrontage. 

The  principle  ia  as  follows :— As  all  warm  air  rises, 

-■-en  you  fill  the  cold  chamber  with  goods  to  be 

lied,  the  worm  air  from  them  rises  and  comee  in 

itact  with  zinc  ceUing  aud  mass  ot  ice  orer ;  it  is 

here   cooled  to  freezing    point,    aud    tolls    to  the 

bottom  of  chamber,  l>eing  replaced  by  other  warm 

■■■■    until  the  whole  chamber  is  rapidly  cooled  to 

the  freezing  point  with  the  least  poaaible  con- 

itiou  of  ice.    I  have  conatructed  cold  chambers 

hove  with   the  greatest  possible  auccees,  and 

inclose  sketch,  which  apeaka  for  itself.       Solent. 

[  73199. J-Sil™r-Pl«tinff.—"  Amateur  "  can  do 

>  better  than   to   electro-ptate  the   "  small  tirasa 

tides."  It  about  the  uze  ot  rings,  atuda,  thimblea, 

_  jd  the  like,  and  the  quantity  be  not  large,  I  should 

advise  about  one  pint  of  Bilver  solubou,    coat  of 

1  put  at  4a.  Gd.,  and  battery  3s..  pure  silver  tor 

anode  about  4a.  9d.,  preparing  and  flniahingbrushea, 

cc,  from  Sa.  6d.    It  you  do  not  know  anything 

ibout  electro -plating,  do  not  expect  aucceas  at  first 

rial.     Get  Watfs  "T;i6ctro -Metallurgy,"  3b.,  read, 

and  then  practiae. 

S,  BoBEST  Bonnet,  Electro -Plater,  &c. 
[73502.1  —  Hydroatatics  :    Erratum.— Allow 
me  to  to  correct  a  alip  of  the  pen  in  my  anawer  of 
Ust  week,    "fj  x  =^js  "  should    be  -^  )J  >r  »i"," 


The   same   correction  will 


think    "  Hydro ' 


iiilhi  I 


aud  pm. 


r  heiog  dry.     Pack 
the  ice  with  snow  or  broken  ice.     Have  on 

f  the  ice  chamber ;  that 


.j— Ic«.— Itiaa  Tery  wMtelal  method  to 


apply  where  the  b^action  occura  before. 


[  73.51 12 .  ]  — Hydroatat  lea . 
does  not  distinguish  between  weight  , 

and  then  he  thinks  it  absurd  that  the  pressure  on 
the  bottom  ot  the  tank  is  about  27j  Ions  when  the 
weight  of  walar  in  it  is  about  ISf  ewt.  But  let 
him  consider  that,  aa  fluids  transmit  preasure  in 
every   direction,  there  is  an  upward  pressure  of 

a  head  of  80ft.  ot  water ;  and  tlmt  tb'o  pres- 
sure on  the  bottom  is  made  up  of  the  weight  of 
water  in  the  tank  plus  the  downward  reaction  of 
the  preaure  under  the  top,  together  about  27  j  tons, 


due  to  a  hi 


1  of  82ft. 


J.  8 


[7 3ja3.]— Electric  Olooka.— This  moke,  at  any 
ite,  is  ft  decided  case  ot  failure.  It  has  a  hall- 
icond  pendulum,  and  will  uae  up  almoat  any  kind 

ol  Iwttwj  1197  't*'^    Hjas  bad  a  mugto  ff^iiij 


rogood 


OD'i ;  but  it  ]  r jved  nselcaa  from 

Leclanch^s  drove  it  for  a  week,  and  then  tuled. 

Three  or  four  good  Daoiella  may  do.  but  would 

"  Sigma"  it  at  fault :  the  brass  cnp  must  be  nearly 
ailed  with  good  paralfin  (netroleum)  oil.  The 
contact- pieces  work  beneath  ita  surface,  the  oil 
preventing  (theoretically,  not  practically^  I  found) 
oiidation.  If  "  Ouarduia"  can  ever  get  it  to  work 
satisfactorily— which  I  doubt — he  haid  better  take 
away  the  pendulam,  cup,  and  contact-pieces  of  the 
other  clock,  and  simply  connect  bia  wires  with  the 

"ours"  can  describe  aa  eUldeut  battery,  he  will 
earn  tha  thanks  of  many.  If  I  remember  rightly, 
the  address  of  makers  was  Dizon  and  Caaaeyi 
Coleshill-ttieot,  Birmingham.  A.  E.  B. 

[73506. ]-Bleotrio  Clooka.-Unta  "Guardian" 
makes  it  clear  which  ot  the  many  forms  of  Dixon 
and  Casse^'a  electric  docka  he  bos,  it  is  almoet  im- 
possible for  anyone  lo  assist  him.  In  yonr  issoe 
of  30th,  p^e  491,  are  two  replies  to  this  queiy, 
both  calcuJated  to  mislead  the  queriest.  Fint, 
"  Sigma  "  aoggesla  potting  mercury  into  the  cop : 
this  must  certainly  be  wrong,  aa  Diion  and  CaaieT 
never  used  mercurial  brakes  only  for  eiperimaatal 
purposes.  Secondly.  Charles  A.  Joaea  suggest* 
driving  by  two  Grove  or  Bunaen  calla.  In  what 
condition  would  C.  A.  Jones  expect  to  find  tha  ' 
points  of  contact  in.  say,  24  hours  with  either  of  tha 
above  cells?  He  also  nays,  even  if  they  only  aend 
a  current  once  a  eecoud.  Would  he  propose  io  aend 
the  current  afterwards?  It  ao,  how  i'  In  most 
independent  clocka  the  current  is  drawn  from 
battery  every  other  second,  for  companion  clocks 
every  second.  Two  Bunaen  celLi  would  give  off 
power  enough  lo  drive  all  the  clocka  in  mf  place, 
which  are  all  electric.  The  secret  of  budding  a 
battery  for  dock-driving  ia  in  trying  how  much 
battery  power  one  can  do  without.  A  battery 
driving  a  teconds  pcnilulum  for  18  months  and  10 
days  without  attention- neither  Grove,  Buosen, 
nor  Ledanchc  can  give  these  results. 

G.  W.  A.  F.,  Electric  Clock  Maker. 

[73,509.]- 
WiUMr.i 


does  be  get  current  without  E.M.F.,  and  how  is 
current  "  only  "  energy  '!  I  must  remind  him  that 
lamps  do  require  euer^n',  and  we  uaually  speak  of 
the  watts  required  ;  and  is  not  a  watt  the  unit  ot 
EM.F  X  unit  current?  If  Mr.  Bottone'a  state- 
ment were  anywhere  near  the  fact  he  aaya  it  is, 
perpetual  motion  would  not  be  in  the  race.  It  ia 
not  very  easy,  therefore,  to  understand  Mr.  Bot- 
tone'a self  -  regulation  of  shunt  dynamos.  He 
actually  says  the  volta^  will  fall,  and  if  it  doea  aa 
will  the  lignt.  in  obedience  to  natural  lawg  which 
no  increase  ot  current  can  upset.       J.  W.  W.  B. 

rT3-511.]—HardaQfiiK  Tools  for  OhllledRolla. 
—Whatever  steel  tool  you  use  for  a  roll  of  con- 
siderable size,  that  ateel  tool  will  possibly,  probably, 
and  almost  tor  certain,  become  dull  before  the  entire 
cut  haa  been  made;  and  the  result  of  either  not  grind- 
ing or  regrinding  the  tool  will  be  the  same- viz., 
an  imperfection  in  the  truth  of  the  cylinder.  Now, 
"carl»nada,"  the  amorphous  diamond  'not  the 
black  diamond  called  cool]  will  turn  steal  ot  any 
hardness ;  it  wilt  even  cot  the  teeth  ot  the  hardest 
file  and  it-wil!  not  loae  ita  cut.  The  uae  ot  such  a 
tool  on  hard  steel  is  not  to  scrape  it.  but  to  cut  it, 
producing  the  flneat  of  shavings.  The  carbonado 
IB  brittle,  nnd,  theretoie,  has  to  be  used  gently  and 
tenderly  ;  but  when  "  well  used,"  like  many  in- 
ferior animals,  it  will  do  ita  work  thoroughly  and 
well.  Z.  T.  X. 

C7341S.J— Ohucka,  — The  cheapest  chucka  of 
different  sizes  for  wood-turning,  called  "cup 
chucks,"  are  made  aa  follows :— Ton  have  made 
one  tcanafer  chuck  to  St  the  nozzle  of  the  lathe, 
taking  care  to  keep  the  chuck  as  short  as  possible. 
On  tMs  cut  a  thread  to  fit  gos-reducera.  used  for 
the  purpose  ot  fitting  small  pipes  at  Uie  end  of 
large  ones.  You  can  buy  these  reducera  at  2d,, 
3d.,  and  4d.  each,  or  leas.  I  think  there  ore  most 
sizes  from  4in,  or  Sin,  to  lin,,  in  which  case  the 
screw  ou  the  nose  ot  the  transfer  chuck  will  be  to 
fit  the  lin,,  and  then  you  have  aa  many  cup  chucks 
Bsyoulike.    A  good  m '-' ^ 


you  like.  A  good  many  are  veiy  useful,  aa  wood 
„  better  not  finished  off  at  one  time  ol  tnnung. 
Ton  can  also  get  reductions  from  tin.  to  amaller. 
and  so  have  cup  chucks  at  \,  1,  1],  2,  and  2iin.,  to 
4  or  5iu.  I  have  oaed  these  foi  years,  and  have 
them  now,  Z.  Y.  X. 

I— aubmarine  ToleKraphy.— Tha  fol- 


[73513.]- 
owing  is  lb. 


irdiuary 


key,  and 
n  that  w 


couden 


wire,  and  G  a  galvanometer  a<  _. 
Now  if  the  drcuit  be  as  arranged,  it  is  evident  that 
it  ia  broken  at  C  ;  no  oontinuoua  current  can  flow 
from  A  to  £,  and  thus  earth  and  other  extraneous 
Currenta  are  prevented  from  flowing  tbiongh  the 
galvanometer.  But  bow  con  we  affect  the  galvano- 
meter O  at  B  ?  In  thia  way :  When  we  depieaa 
the  Jcey  S.,  &  cuneiit  flovB  into  the  MUe  to  surge 
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or  most  of  them,  will  have  to  be  put  right  before 
the  bell  will  be  ringable: — ^The  pulley  is  in  the 
wrong  plaoei  or  the  bell  is  not  plumb ;  the  staple  is 
not  in  the  centre ;  the  bell  is  thin  on  one  si^,  or 
thin  on  the  wrong  side,  so  that  you  require  to  pull 
only  lightly  at  the  rope*s  end ;  or  the  bell  is  stocked 
too  short.  J.  YnnooiCBB. 

[73626.  ]~Oharcli  Bell8.~///f^r»iMi>,  if  your 
bells  are  a  heavy  ring,  the  larger  ones  are  almost 
certain  to  go  up  wrong,  and  what  can*t  be  ouied 
must  be  endured.  But  the  hanging  is  distinctly 
laolty  if  a  bell  under  19  or  20cwt.  does  not  go  up 
zi^t.  A  bell  with  its  clapper  is  a  pendulum  con- 
taming  a  second  pendulum.  If  the  time  of  oscilla- 
tion at  the  two  pendula  is  synchronous,  or  nearly 
■0,  the  dapper  will  remain  comparatively— or 
rather  relatively— still  until  picked  up  by  the  lower 
side  of  the  belL  This  is  the  case  whoi  the  dapper- 
bolt  is  too  nearly  in  a  line  with  the  gudgeons,  this 
being  caused  by  the  bell  being  too  much  tudrnd  up 
in  the  stock,  or  by  the  crown  staple  beins  too  diort. 
U  your  bell  turns  too  quickly — tnat  is,  u  vou  have 
to  pull  her  wide— the  former  is  probatdy  the  cause ; 
bat  if  her  swing  is  normal,  then  the  chpper  prob- 
ably  swings  from  a  point  too  near  the  top  of  the 
ins&e  of  ue  bell.  But,  beware,  cif  you  lengthen 
the  crown  staple  that  you  shorten  the  clapper  uiank 
an  equal  amount,  so  as  to  cause  the  nul  of  the 
clapper  to  hit  true  on  the  ring  bow ;  ottierwise  the 
dumces  are  99  to  1  that  you  will  crack  your  bell. 

C.  D.  P.  D. 


[73628.]— Bqaatorial.— J.  L.  Park  says  he  has 
a  oomnum  equatorial  stand.  Some  years  ago  I 
made  a  modd  for  one,  and  had  iron  castings  made ; 
the  drdes  I  turned  out  of  mahofanv,  and  got  com- 
pass-cards, the  centre  parts  of  wnich  I  cut  out,  aod 
mounted  the  outer  rim  on  to  my  wooden  discs, 
using  a  needle-point  on  dec.  axis  mounting.  This 
answered  fairly  well  for  rough  work ;  but  for  real 
comfort  in  working,  your  querist  ought  to  have 
property  -  divided  brass  droles  and  vernier.  I 
copied  mine  from  my  own  excellent  equatorial  by 
Cooke  more  as  an  experiment  Uian  for  any  prac- 
tical use.  H.  A. 

[73628.1  —  Eqaatorial.  —  I  am  sornr  to  have 
overlooked  the  previous  query  r7316o)  by  Mr. 
Park ;  but  will  now  say,  with  regara  to  the  footnote 
on  p.  9,  '*  Cd.  Obj.,"  that  my  circles  were  simply 
cast-iron  discs,  bored  to  fit  their  respective  axes, 
and  their  outer  rims  turned  true.  "Dien  I  took  a 
slip  of  paper,  same  width  as  rim  (about  |in.),  and 
cut  it  to  tne  necessary  length  to  so  round  tne  cirde, 
afterwards  cutting  it  a  oifle  uiorter  (I  tiunk  it 
was  about  |in.  on  a  6in.  drde)  to  allow  for  the 

Skl»er  expanding  when  wet.  The  paper  was 
vided  with  pen  and  ink,  carefully  spacing  the 
tlurty-six  long  strokes  (for  every  l(f  on  ded.  drde) 
with  a  pair  of  compasses ;  then  I  spaced  om  of 
these  divisions,  on  another  slip  of  paper,  as 
accurately  as  possible  into  decrees— tiiis  was  shifted 
along  the  slip  to  be  graduated,  and  esdi  10**  space 
marked  from  it ;  boui  slips  being  meanwhile  firmly 
hdd  in  place  by  drawing-pins  on  a  board.  The 
graduated  dip  was  now  coated  on  its  back  with 
not  aoetic  glue,  and  immediately  afUxed  to  the  rim 
of  the  iron  circle,  which  had  meanwhile  been  made 
warm  by  putting  it  on   the  hob.    [The  **  acetic 

glue  '*  is  made  by  dissolving  the  best  Russian  glue 
1  strong  acetic  add.  When  wanted  for  use  stand 
the  bottle  in  a  cup  of  hot  water.]  When  quite  dry, 
the  paper  was  coated  with  isinglaiiB  size,  and,  after 
this  had  dried,  with  pale  paper  varnish.  I  trust 
these  particulars  will  satisfy  Mr.  Park;  but  I 
diould  stronfflj  advise  him  to  buf/  **  printed  "  scales, 
as  mentioned  m  Grubb*8  catalogue — ^they  would  be 
really  accurate.  If  he  will  write  to  Sir  Howard 
Gruob,  Astronomical  Instrument  Works,  Rath- 
mines,  Dublin,  he  will,  no  doubt,  obtain  any 
information  concerning  them. 
•  W.  S.  Franks. 

[73629.]— Wiring  Shunt  Dsmamos.- Yes ; 
the  proportions  given,  as  spedfically  stated  in  my 
book,  refer  to  wrought-iron  cores  only. 

S.  BOTTONE. 

[73630.]— Daniell  Cells.— When  these  cells  are 
left  to  themadves,  the  circuit  not  being  closed,  the 
copper  sulphate  solution  very  soon  permeates  the 
porous  cell,  and  a  **  mud  "  of  reducea  copper  coats 
the  zincs.  This  effect  does  not  occur  to  anything 
like  the  same  extent  if  the  circuit  is  dosed.  From 
the  fact  of  your  hearine  a  hissing  noise,  I  should 
imagine  your  copper  sulphate  must  be  very  add. 
If  the  crystals  which  form  on  your  cdls  are  green 
instead  of  blue,  your  sulphate  of  copper  must  be 
very  impure.  S.  Bottone. 

[73632.1— Kitchener.— I    had   a  stove  in 
factory  which  drew  very  fiercely  ;  ])at  when  it  w 

1>laoea  in  another  part  it  did  not  draw,  and  for  a 
on^  time  all  our  efforts  to  Ret  it  to  draw  were 
fruitless.  At  last  I  thought  that  the  lower  part  of 
the  pipe,  where  it  is  let  into  the  chimney, 
ought  to  be  in  a  horizontal  line  with  the  top  edge  of 
the  stove.  When  this  was  doue,  it  only  took  a  iew 
minutes  and  tiic  btove  wa?  red  hot. 

J.  il.  ScHUCiir. 

[73632.]— Kitchener.— What   u   query  .'     Why 


not  try  what  you  suggest  ?  Some  things  get  im- 
proved until  they  get  out  of  it  altogether.  Has  it 
two  up-takes— one  direct  from  fore  and  over  and 
under,  and  up  back  of  oven  P  And  is  it  set  right  P 
Because  I  was  called  where  .there  was  one  with 
three  under  and  over  boiler,  but  the  bricklayer  had 
only  made  one  over  the  oven,  and  had  carted  the 
other  fittings  in  the  shape  of  damper  plat<>  and 
frames  away ;  whether  he  did  not  know  where  to 
put  them,  or,  thoueht  they  were  so  much  usdess 
spare  gear,  I  don't  inow ;  but  upon  Christmas  Eve 
I  was  called  in  amongst  all  the  good  things  to  haul 
it  out,  and  re-set  it,  for  they  oould  do  nothing  with 
it,  and  they  were  in  a  fix,  as  a  goodly  sample  of 
company  was  come  to  prepare  for,  and  this  was 
installed  to  meet  it.  Jack  of  All  Tbidbs. 

[73633.]— Electric  Bell.— Your  query  is  rather 
confusing.  If  you  work  the  telegraph  and  tdephone 
from  the  same  wire,  as  you  say,  I  presume  you 
have  a  switch  to  switch  from  one  instrument  to  the 
other.  If  you  wish  to  have  a  call  bell  at  each 
station,  insert  one  between  the  line  and  instrument, 
which  you  can  plug  or  switch  out  of  drouit  when 
not  required.  P.  E.  L. 

[73635.]— Look.— Look  up  the  artide  **  Lock  *' 
in  the  Encyclopedia  Britannica,  if  you  have  access 
to  that  work.  Sic 

[73636.]— Begilding  Old  Frames.- What  I 
wanted  to  know  was :  What  C.  E.  Bailey  had  pre- 
pared the  frame  with  previous  to  puttmg  in  oil  P 
But,  presuming  it  is  all  gilded  except  ttie  burnish, 
those  parts  want  sand-papering  dean,  no  ^Id  left 
on,  and  then  three  coats  of  whiting  (Pans  white 
mixed  with  parchment  size)  rather  thick.  When 
^7,  paper  smooth  again,  then  two  coats  of  matt 
size,  mixed  about  as  thick  as  cream  with  parch- 
ment size,  then  two  coats  of  burnish  sola  size, 
mixed  same  as  matt  (of  course,  warmT.  When 
dry,  wet  well  with  dean  cold  water,  and  lay  gold 
immediately.  Leave  all  night,  and  burnish  out  in 
the  morning.  Ton  only  put  tnese  preparations  on 
the  parts  to  be  burnished.  If  any  oil  gold- size  is 
left  on,  and  the  above  go  on  top^  it  will  shell  up ; 
so  it  will  if  size  is  too  strong.    Bbpe  thiswill  .help 
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PhooogFaph  Cylioders,  800. 

FouDtain,  800. 

Engine  for  DTnamo,  800. 

Fireban,800. 


78048. 
78049. 
78051. 
7806S. 
78064. 
78065. 
78070. 
78078. 
78077. 
78063. 
78066. 


73903.    Wdtham  Pinions,  p. 

78808.    Watoh  Dials,  865. 

78314.    DiiTecential  Odoolna,  886. 


you. 


MOXTNT  CUITEB. 


[73637.]— Switoli. — I  do  not  see  any  means  of 
calling  up  the  centre  station  when  the  line  isput 
throng^.  J.  B.  if. 

[73637.]— Switoli. — ^Tou  are  apparently  one  of 
the  end  stations.  If  you  are  joined  up  all  right  on 
the  switch  and  put  at  '*  through,*'  then  all  stations 
are  in  circuit.  As  a  rule,  a  switdi  of  this  description 
gives  a  lot  of  trouble,  by  the  attendant  at  the 
central  station,  who  has  been  speaking  to  one  end 
and  switched  the  other  out  of  drcut,  and  gone 
away  and  forgotten  it.  Ton  should  have  an  extra 
bell  at  the  central  station  with  a  switch  so  arranged 
that  when  a  station  is  cut  out  it  is  put  to  eitfth 
through  the  extra  bell.  P.  E.  L. 

[73640.;^  —  Bleotrio  Light.— No  bichromate 
battery  (single  fluidj)  has  ever  yet  been  made  which 
would  light  a  5c.p.  lamp  for  more  than  three  hours 
at  a  stretch,  and  then  ine  solution  must  be  thrown 
away,  and  the  cell  re-diarged.  There  is  no  battery 
in  existence  (with  the  exception  of  the  storage  cell) 
that  can  remain  charged,  to  do  the  above  work,  for 
three  or  four  weeks.  S.  Bottonb. 

[73642.]— Portrait  Lens  and  Lantern.— See 
my  reply  to  73427,  p.  450.  Sx. 

[73642.]— Portrait  Lens  and  Lantern.— If 
your  lens  takes  a  sharp  picture,  it  will  make  a 
sharp  picture  on  screen.  1  don't  know  anything 
better  than  a  good  half-plato  portrait  lens  for 
limtem  use.  The  focus  should  be  about  tiie 
average;  this  determines  size  of  picture.  Don't 
troubfe  about  condensers  so  longas  you  can  get 
your  light  dose  up  (in  focus).  The  general  fault 
with  humps  is  that  the  wicks  lie  too  far  back ;  if 
this  be  the  case,  then  have  a  longer  focus  condenser. 
For  limelight  purposes,  the  average  condenser  I 
believe  to  be  smtable  for  general  work.  The  slide 
wants  to  go  dose  up  to  condenser,  so  as  to  take  in 
all  the  piCTure,  and  to  focus  with  light  as  coming 
through  the  condenser.  A  long  focus  condenser 
might  be  6,  6, 8,  or  lOin.  focus,  according  to  require- 
ments, though  these  would  be  very  large,  and  the 
light  would  M  a  distance  back.  An  avera^  Z^in, 
condenser  is,  I  think,  2in.  focus.  I  could  give  you 
all  particidars  if  you  advertise  your  address  in 
Address  Column.  F.  G.  Willatt. 


QUERIES. 

•  •• 

[78644.]— Strength  of  Field.— I  hun 
w<Mmd  dynamo,  the  Adds  of  which  are  exalted 
to  give,  at  a  speed  of  about  1.600, 60  volts  aai  10 
Now,  it  has  ooenned  to  me  that  if  I  wind 
wire  outside  the  shunt  (in  aeries  with  the 
fldent  to  oarry  16  to  90  ampteae  without 
when  the  fall  load  is  on,  provided  I  have 
coarse  wire  to  equal  the  effect  due  to  the 
1  shall  get  a  modi  moce  powerful  field  than  bsnai 
from  a  rough  oaloolatioa  i  made  I  on^bt  to  git  ttt 
oul^tat  half  the  original  speed,  wnieh  is  fhs  pi 
would  like  answered.  As  a  nide,  I  hen  wif  a  nw 
tieolars.  The  cores  are  of  CTUndrieal  Sweush  ina, 
diameter.  Armature  is  eharooal  eheeti.  At 
vdts  the  fields  become  msyneWsed  with  &a00 
tons,  and  the  B.  of  them  is  rally  400  times  thatc 
I  wish  to  oat  down  the  ipeed  ao  as  to  give  the  boilar  a 
chanoe,and  still  not  to  detraet  from  the  cA' 
dynamo.  I  see  by  an  answer  reoentlj  pven  in 
that  this  would  not  beapropereompottiiaing,asl 
that  when  only  one  lamp  was  rwnniiy  the  A 
trayd  at  a  very  high  speed,  whereaa  when  ths 
creased  the  speed  of  A  would  deoreaae,  and  in  a 
compound  machine  the  speed  ahoold  be 
—Slow  Spkxo. 


Imiii- 


[78646.  ^-Eleetrioal  TTnlta.— In  a 
have,  it  is  stated  that  volts  and  aaqpfens 
together  equal  watts,  of  which  740  are  eqafvalest  to! 
Is  not  this  rather  a  loose  description  T  How  4s  lis 
caloulato  ampdres  when  no  resistanoe  isgiveBl  Vvh* 
stance,  a  dynamo  has  6  volte  pressure  witii  a 
1.600  zeTdations,  and  gives  80  amperes  eaneati 
This  is  not  dear  to  me.  Throng  what  resislsai 
fpve  80  amperes,  and  how  many  coulombs  are  thsnt  I 
want  to  be  able  to  calcniate  the  kind  of  dynamo  is^M 
for  Uiedeetro-denodtionof  silver  or  eopper,  ao  sst»lH| 
how  many  pounds  are  depodted  i>er  hour,  ftqfw  I 
wish  to  dectedyse  1  owt  of  mfitallic  silver,  hovsnM 
be  done  with  the  greatest  advantage— vis.,  sorfsitif 
deetrodes,  B.M.F.,  number  of  amperea,  canSaalbLktA 
The  £.li  F.  for  silver  in  a  cyanide  bath  ia,  I  MHli^ 
8  vdts,  and  1  coulomb  depodts  ."001184  OzaBUBsrihsb' 
Q. 


r78646.1— Ootton-ooverinff  of . 

of  Induction  or  Spskrk  Ck>ils.  —  In  sssia  to 
question  No.  78670  in  last  we^'s  issue,  "flfBa'V 
uiat  he  would  advise  me  not  to  make  a  ooodsHSStii 
for  the  coil  referred  to,  because  it  is  wound  with  a 


ICr-Dltrii 


wire  and  covering  to  use  in  this  ooiL 
his  book   on  "Intennty  Ooils:    Hon 

commends  the  readers  to  use  doable  ei . 

and  to  saturate  it  with  shdlae  vaniiah.  Mr.  O^IM* 
hie  excellent  series  of  papers  on  **  Indnetica  Oawi,''a* 
that  it  iB  aselesB  to  use  suk-oovtied primarlss  taaa/Lm 

small  ooili.    Would  "Sigma"  Undly 

for  using  dlk  instead  of  cotton  t  Of  eourss^  db  iitti 
best  insolation  for  wire,  but  as  it  is  so  veiy  tWi  td 
rather  ddioate,  it  in  very  likdy  to  be  rubbed  aad  ma 
winding ;  cotton  being  more  durable  and  thisksr  falssih' 
tion,  is  not  liable  to  the  faults  above  mentttoned;  ssdlf 
soaldng  it  in  shdlao  varnish  of  rather  thin  eoMMmsk* 
paraffin  wax,  it  is,  in  my  idea,  better,  or  as  good  ssak' 
covered  wire.  The  adnoe  for  breaking  up  the  eaAs 
ridiculous  and  fooUdi,  as  the  party  to  whom  thtaliie 
was  given  might  be  silly  enongfa  to  go  by  it.  -"  '^— 
Mr.  Bottone  and  other  coxrespondenta  woold  ( 
<miiiion  about  ootton-oovering  for  primary  w*^ 
about  the  insulators  which  are  used  for  eofl 

paraffin  wax,  rosin,  aad  beeswax,  ahdlae 

guttapercha  tissue.    I  have  fomd  the  old  rosin  aaftl 


Laedpsac 
pararfM<< 


my 
as 


Ths  copper  production  of  the  United  States  last 
year  is  estimated  at  278,610,0001b.,  being  33,034,0001b. 
more  than  that  of  the  previous  year.  The  Montana 
mines  produced,  in  round  figures,  123,000,0001b., 
against  10d.000,0001b.  the  previous  year ;  those  of 
Lake  Superior  99,d70,0001b.,  against  87,504,0001b. ; 
and  the  Arizona  mines,  34,000,0001b.,  against 
33,000,0001b.  The  greatest  production  by  any  one 
company  was  that  of  the  Anaconda,  which  was 
r>t,04t5,Sl2lb.  The  copper  exports  for  the  yetr 
amounted  to  S.olS.TVJ^iilol.,  ag'iiust  9,8f)7,2l2dol. 
in  1889. 


paper,  but  would  not  through  the  roained  pap«>  Ai 
ptfamn  in  use  was  the  doable  refined  quaulj.— S.  K 

Adstim. 

[78647.1-Optioal  Xathematlos.— I  shodd  be 
much  obliged  if  "  Oxderie  Vital  '*  would  give  meisloar 
tion  as  to  the  course  of  mathematine  reuly  neesHurfv 
a  lad  to  ffo  through,  in  order  to  be  able  ts 
formulae  of  achromatic  lenses  for  varioosi 
graphic,  microscopic,  tdesoopic,  fto.  T  1  have  a  tail  sst 
m  the  middle  of  Bodid  and  the  earlier  parts  of  oidiatfT 
school  algebra,  who  has  not  time  for  more  thaa  is  mm- 
sary,  but  is  anxious  to  master  enough  to  enable  Ion* 
make  his  own  calculations.  And  I  want  to  knov  whtf  W 
would  have  to  loam,  with  Uf  possible),  a  list  or  mrim 
of  textbooks  that,  understood,  would  Impsrt  it  to  UtL' 
A  Fatukr. 

[73018  J— Welding.— Would  any  reader  iafons  » 
,  huvr  tu  juin  some  eu^^raved  oopper-platm  at  thevcdi^e^ 
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>k>  Umr  plitM  T  Bmdagtiuiuultable  u  tlii! 
wtA  maht  be  injund  ntar  the  jaint,  and  the 
If  «  M»  matal  lu  ttig  iotnt  1>  ubj«:tiuniib\fll 
HtrlD  mldlna  uuwer  ua  pnipove,  uid  if  », 
M  ft  be  doocT  It  K  In  owimion  ummFislally  t 
DutJBi  mnld  oblige.— Thob.  Bist. 


DDldlil 


iti  ruordnut  -riuoh  u 


l^mn  I  gpt  bronze  powdera  in  Londoa  lur  the  pur- 
ttonut  vet  all  colours,  djBH,  &c,,  ia  Chia  town 
,— C,  11^  W. 

— Poliahinr  Braaawork— I  h*To  soioe 
iswork  whidi  I  want  V)  polisli  and  pate  mjidf. 
y  brothtit'teader  nrbo  uadentandd  the  prvcevaea 
onn  bav  to  aecompliih  mr  enda  T  1  baYO  Med 
vltb  -wet  aand  and^  ShelSetd  lime,  but  have  not 

ilick  to  tbe  Ieltbobo.~Ai.PHa. 

-OarriaBe  Wlndowa. -Can  any  rtadw  in- 

oLiil  ia  the  iiaiul  liie  and  trelgbt  st  tJie  lilldiiig 

UMed,  and  it  there  ij4  a  standard  aisn  for  cumagi 


Will  Mr.  Botlooe  c 
aa^whaC'Fi  tbaconBtmotionl    ItlaiuualJirDUj 
v^tb  a  needle  indicating  (for  medical  purpoat 

— Watohmnkor'a  Latho.— What  ia  the  bf 
bed  for  a  f  OTT  Qae  nccurut^  watehmaller'A  Ut 
,  and  ^in- Tide,  with  a«lQt  preferred  f  Howmn. 
LDuld  Dime  bearinira  taper,  ao  aa  not  to  Jam.  the 

Iwl  pin  1  ShouTd  tbe  bole  thmugh  a  hoik . 
be  made  flrat  or  last,  to  take  a  lia.  alidisg 
-a.  Ham. 

I— Waata  of  Oil.— I  am  running  an  Otto  ™- 
drive  nxy  djuama.  and  therq  1b  a  great  wnate  of 

this  be  prerented  T    I  auppuao  ^'     .    ,  i   -  .  i.  - 


l-ElBCtrlo  Wind  VailB  — Wbut 


V  both  aa  to  poaitian  and  dii«atioa  between  the 
dial  whiohpcBTsat  tbdr  aanneiitlaD  brih*" — 

wheflla    No  Teoording  ^ipafattu  ii  AhIk-, 

I  of  the  wind.    Bappaidxig  then  an  IS  poiBta  ot 
in  a  pnlangatian  of  the   nop  axia  fnaida  tf" 
>  to  ba  protwtsd  from  the  matber,  the  Onga 
uuld  be  aotiuted  bf  on  eleetjo-ma^nst  ao  aa 
id;  but  if  the  curreaE  Were  oonatanUr  paaain 
be  the  cue  if  the  vane  remained  unmored  foi  . 
t   battoy  irould  bdod   nm  down.    Should  the 
inly  be  allowed  to  paaa  at  inteiralo^aa  OTerr  dve 
[    la  thvtv  any  ancb  cuDtrLvance  actually  in  "  ' ' 

j-Laiy  aaB-Baaine,-We  ponsaa  a  IIH.P. 
ne— ona  of  Croialey'ri  Otto.    Kvery  moraing' 

ea   are  io    good   condition-    Can   moj  of  jt 
Tigpt  the  oaoael-Pmsiau.  En. 
.]-Taponi-Tlght  Platon.-I«  it  potribln  to 

a  week,  a  month,  or  a  yeait-V.  P.  Y.  H. 
]— flnttaperoha.— Can    aoms  eorrapi 
ae   of   anj   method  of  hardenina  guttapercha. 
inJTuinp  ite  pla^tio  propertienT    I  mean  r"  "■--■ 


feeding  the  bailor  I  Two  binriog  flange  oaitingtareiop. 
"  J  Tor  the  pump,  but  it  wo'Dm  to  me  thai  anoUier  ia 
>t«d  to  join  on  to  the  check  >al<e  plees.  Tbi*  ohaek 
.  _.  fe  in  I  DUppoH,  bolted  direct  to  the  ^Qer  witboot  tht 
u«  of  auDtber  ainga.  I  am  not  ante  for  what  porooaBa 
caatinga  Noa.  S3  and  M  are  meant,  and  ahall  he  glad  if  ha 

wni  Bxplaib.     He  baa  proTi'  *  *-  "-  

lubricating  of  the  oyUndBn  : 
neeealalT  for  the  itaam-eheri 

Oat  nt&ceal    I  would  take  tbia  <mpo -, 

him  tor  bia  moat  intenathigdBwrlptioDot  the  model,  and 

fmhavingthe  caa^ — — '     '  "" 

ma^ln^  a  tender 


.]— Bleotro-Kotor.— To  Ha.  Bottosi  — Son 

Lb  lin.  by  *&.  bj  im.,  Sjin.  wiring  injaee.  aim 
by  lim. ;  wirmg  aa  followa ;  lib.  of  No.  IB  wi 
1  7.H.a.,5oI.  otaamecm  aimaton.  Now  sm 
stand t^thia  thati  am  only  to  put  lib.  No. 
Umb  oflMd-inaniaC,  ai  Uib  BMmalomyina 
d  mind  tcit  liwe  in  proportion  to  the  aiae  i 
And  ahould  thia  win  be  aingle  ootloo-corere 

make  motor  reretaible  by  miiu  a  movable  rock 
eisting   with   the   bnuhal    Hoping   I  am  n 


[736S4.]  -Tentllati 
iurnHnuwilbLSfcri 


'  should  be  uaed  tai  the  lafclv- 

lo  make  a  apring  attong  enough 
colled  on  a  iin*tod.  -A.  F.  C. 
.  -Will  anv  wader  kindly  inform 
late  a  imall  bouse,  there  being 


eoppar  platea-    1  have 


baok<  publiahed  on  the  aubjecC—l 

[73663. l-Brnnli  Aro  LiBllt  Oarbona.— Why  a 
the»einTariahlycopperBd,«odnJwayito»erll  millinu>tr 


,w  1-F.B.Mbt.Soc. 


n  keeping  the  n- 


[JSe«7.]-Dry  Battsriaa,  Panlty,— I  have  three  o 

VftWt  make,  ol  BediD,  that  gire  oortinli  aU  right,  but  i 

^ "  green  fluid  eu^iea  Itom  the  temunal  ooiraaAed  witb 

rbonplate.  wliiSl  will  aoon  oonoda  ttie  acnwi  r—" 

llr.  Buttone  and  Dtfaen  who  hare  liad  expei 

heae  eella  pleaae  lay  the  bant  thing  to  do,  aa  i 

.sdtbem  in  UH  two  mootha  yet  I    Cella  are  in  dr; 

plMS.— A.I  Old  Mm.  Bo«.  Esc. 

[736ea,]-Oold  Bedroom. —My  !iou*eia  one  of  only 


obliged  if  wme  one  mil  inform  me  whether  Uim  ia 
probable  reuon,  and  if  so,  the  beat  way  to  avert  it.  eit 
by  teltiDg  theatlicpartot  theoeQingor  coicnngitw 

(TMSS,]- Bteariiw.  —  Fowoe'a  "Cherolatty"  "tJ 
'■Stauine  afy^aHiaea  (mm  hot  aloohol  in  mdk-wl^ 
needlea  wbidi  an  InodonHu,  (aiteleaa,  and  qnlta  Iniuluble 
[a  water."  (^any  ofmiirBado™,Vhoae  tnowledgaof 
ohemiitiy  ia  mon  praethial  Hiaa  mine,  adviae  me  ot  any 
proceia  other  than  abore  whereby  atearine  can  be  lendered 
^odoroBB  nnd  taateleas  in  qaanutiea  of  aeTcml  pounda  1— 

(rs«70.] -Faulty  KubIdo.- Would  any  reader   let 


toot  ta  fit  to  a  iingle  I 

beooatof  uothei  comi 

eot  ftnd  fata  up  wooden  i 

By  dodge  m  modified  elid 
[TSeai.]— OyTDBCopa  — Takmg  for  the  pnrpoas  an 

labonte  inatrument,  what  are  the  demona&ationB  and 
ixperimenla  which  we  ean  effect  t  II  then  a  form  wbieb 
enda  itaelf  to  a  better  aeriu  of  demoaitntiane  than  that 
>f  Fonoanlt  I  Where  la  inforinatioB— In  what  baoka,  or 
ociety'a  proceedings  1— A-  W.  L. 

[13683. 1  -aildinr-  -I  hive  pL-ture-f  ramoa  which  ware 
origioally  gUC,  and  which  I  attempted  to  renovulo  by 
coatmg  witb  gold  paint    Thlt  wasafaUare.uinleaitbaa 


[!3B8l,l- Lathe    with    Volooipede    Drivlng- 
Oear.-It  would  be  eilr^melj  iatereatinff  if  "  Kmhllght " 


73885-1 -BgTPtlan    TaJnarind   Plowera.  —  To 

mo  a  epeeillc  <,tor  pUeaf  called  Egyptian  Tanu>irind 

uowera,  and  having  aaked  a  few  herbalule  and  nunc  aoein- 

ing  to  know  of  auoh,  any  intonaitulQ  would  be  gladly 

aeoepted  by— OsiTboubleu. 

Jr33Sfl.)-Eleotrto  Lamp. -Would  Mr-  Bottone  or 
er  kind  electrician  adviae  me  1  1  require  a  amall  Ump 
flector  to  euuninu  the  tbioHt  and  toeth  of  patienta. 
Id  be  uaed  at  alight  inlernvhi  -peihupi  a  doien 
very  evening,  for  a  few  mioutea  each  time.    What 

be  the   mnC  suitable    lamp   and   battery!    If 

poBBlbla,Dne  that  would  not  want  charging  more  frequently 
than  onoe  a  month.  I  have  Been  a  portable  aet— eight 
chloride  of  nlvei  cells— which  gave  a  good  light,  and  aaid 
to  last  two  yaara.    Siis  of  battery  no  object.- DamiBT, 

(J36en.]— AootunulatorH.— Can  anyone  give  me  io- 
K.  P.  Btoiage  Co.,  how  lo  mix  the  liquid,  what  s.g.  to  put 

eella  get  to  a  higlier  a  g.  than  othera,  and  any  other  uaa- 
tulbuiUI  Alao  if  there  ia  any  work  or  treatise  on  the 
aame,  and  where  to  bo  got-  -W-  P.  P. 

(736Sti.| -Power. —I  am  thinking  of  Uying  down  new 
abaft,  engme,  fire  The  plant  will  include  lathe  'i*^"- 
Ing.  ahaping.  planing 


..^-.-,     111  ling  macbineq,  and  L, — . 

..u»,  ..urn  uir  Buee  of  th»ediir«ent  maahinea,  how  do  I 
dnd  force  required  [or  driving  each  with  iti  muimnm  co^ 
ind  ao  the  a.P.  for  mcb  maehlne,  and  then  total  H.P. 
)f  engine  required,  and  than  finally  neeeaary  elae  of 
toILq  T  Thie  u  a  very  practical  quntlDn,  and  one  that 
nuat  be  otcnrring  every  dny.  And  I  ibonld  Toy  mueh 
ike  to  know  how  it  iB  uaually  tmtted,  ao  aa  to  give  Bati*- 
rectory  resulU-  Of  courae  it  oan  be  done  by  gueasinff  by 
1  veil  eiperienced  hand,  but  I  wished  to  know  bowlt  U 
—    "         '  ilely,  »o  that  you  roif  be  quite 


[736/1.] -Anoionl  Lighta.-Will  any  of  our  legH 

built  a  room  on  to  my  hou-c-  with  a  window  looking  out 
ito  to  some  waate  laind.  This  waste  Land  baa  now  beea 
taken  forbnilding  purpoHS. 
my  window  t    What  hiw  ia  th 


Lclent  lights!  It 

—  -.p.  d) 
rbeel  with 


'.]— Watch  Il[aaiietlaed.-1  am  ve 
1  with  ray  vraEfb.    My  dynamo  mBgnotisu 


>   liiible    to   get 


Pie    bow  the  crank  ai 

of  the  r-  and  N.W.Ey.Co.'a  main  lii 

ngioe— Webb'a    syitcml—Osa    Who 

l.)-Book  and  Paper  Oaae.- Cai 


lould  also  like  a  convenient  receptacE-jforbuLdin 
>il6  aa  they  are  published  (and  storing  theni  ti 
I  bound}  in  a  way  tiiat  one  can  be  got  out  wit 

LJ-Modal  Locomotive.— To  "J.  H." — 
el  mooh  otaligedif  "J.  H."  wQl  kindly  eiplai 
>ct  and  Btyle  of  the  '*  pet-coek  "  for  the  pump  i 
er  Icaomotive.    Ia  it  Himilar  to  what  is  ctUed 

on  at  thepurap  cbeclwd  m  the  event  of  its  ore; 


..  .itet-motor  driv 

rhatgedatlt  through  iin.  jot  at  ■ 

Eii-aamiKTBS. 

[738:3,] -Sanare-Tumed  Baluatera,  io  —  Oan 
any  reader  aay  haw  these  are  flied.  and  what  ia  thf 
ordinary  sized  drum  in  uso  1— MAT.Tsrua. 
[73674.] -aepairlnr  Iron  Bar.— The  horiiont<i.] 
sr  of  eaat  iron,  coimectiog  the  two  lAst-iron  supports  ai 
IB  desk  and  seat  respnnivelr  ot  a  school  dexk.  has  s 
aan  fr&cture  at  one  place.  Would  some  one  kindly  siig- 
e«  a  method  of  repairing  tbia  without  removal  I— laos. 


steam  t-AniT 

fi367a.l -Making  Oarhona. -I  • 

carhons  for  battery  (apeciol  shapel. 

verised  gas  carbon  and  sugar;  buti 

you  kiudlyiet  me  right  !-FiTTaa, 

[73977.] -Siemens  Ai-matnrn.- 
kindly  say  if  hid  Ibt.  dynamo  ca 


I  electm-plating  wc 


l^ve  aomething  like  8  or  9  t 
ible  for  electro-plating  T—Bi 

[7387S.l-DsniamotoPlTBor8ixaOc.i).LampB 
-Will  Mr.  Buttons  kmdiy  give  me  the  dimensioni  ol 

lue  of  F.M.  cottw,  Edisou-HopkiaBon  type, 


[73679,1 -Mandrel  Tube  MetaL— Can  any  of  ou 

^ — ■'-  Lbform  me  how  the  above  is  mode.  espHCially  Ih 

of  solderiniT    The  writer  finds  a  difficulty  wit 


friends  inf  > 

method  of ...,  

the  joinla:  they  spht  badly.    Any  hints 


le  will  b 


able  to 


with  Oallow 


iHtroyB  plate  al 


^onntely  less  c 
le  or  double  ao 


[73MB.] -Oombaatioii-— I  should  he  very  glad 

slmplB  and  efflcii^nt  method  of  obtaining  comple 
bufltion.  and  so  preventing  smoke  from  a  stack,  Sc 

&rt- diatnet'.'r,  and  2f     * 
-'ngahflcoldorholj 

[T36S0.]— Shunt    Dynamo.— Would     Mr-  Buttone 
-iudly  give  eumplas   showing    the   E.U.F.    of  shunt 

saya  in  bis  teply  ra  Elsetile  Light,  in  the  isaoe  of  Jan.  tO, 
"  ABthe  outer  reaiBtsnce  falls,  en  the  nluge  of  dynamo 
falls,  but  tlnce  the  iwiacanoe  la  Ie«a,  propOftliMiateljr  mote 
current  flnwB  niund  the  outer  oiricull.*'  AeoordiDg  to 
Ohm's  biw,  ItreqoIrestheiamevDttaHetoiKndlamptns 
Ihrongh  1  oiua-  as  it  does  to  eend  1  ampere  throui^  t 
-'iina.  Theiefoie  I  do  not  see  how  a  dynamo  cuuld  work 
ith  iesK  E.M-F.  t^ntnD'h  a  low  renlvtAn^N^  than  it  DOuld 
irouab  a  high  one 
E.L. 

,]— Harp.— Can  any  read 

aitruct  a  good  harp  -single 

Iherv  any  book  on  such  T    Any  uf 

blige.-PBiCTiciL  Co  HIT  Musa. 

[73901-1 -Swiaa  Bmbroldory. -I  have  frequently 

n^n  Ubltcover-,  uinioiiasi  *<-•-.  which  lum  inlormodik 

1  called.    It  IB  loo  teguhu  and  cheap  to  be  done  by  any 

and  process,  yet  appears  exeaut4>d  with  a  smgls  thrwa, 

^ad  much    reiembiea  hand  erewel  work.    How  is  thla 

accomplished  by  a  mitchine  I— A.  M. 

[73683,] -Clockwork  Sprlna-- 1  ahall  be  glad  if 

oy  render  will  toll  me  if  there  is  a  spring  to  work  an  iip- 

ght  Bhafling  for  a  set  of  roundaOooM  in  the  fuim  of 

'ith  a  ratchet  lever  handle !    I  iiuvc  made'  a  iDiaU  leC, 
ud  it  work!  weU  with  the  striking  part  uut  ol  dock.    U 
nyoou  wiU  help  me,  I  shall  bi.  glal-Naw  Ea.uaa. 
[73684.1  -  Sulphurlo  Ether  and  Water.— WiU 
the  bailing  pi^t  shall 

eijpren  lium  Liondon  to  BdiDburgh  viaU.N.B. 
ptated  duringtheran.— W«.  JoKii 


and  N.E  E.  T    And  a 


c,  F.C.B. 


[73*W,1— PalntlnB'   Cement    Plaater  Work.— 

Would  any  reader  teU  me  the  lieat  way  to  mi>ke  pamt  stiok 
to  cement  plaaLering  outside  T  1  have  done  eompv  repain 
lo  plaster  on  bouefr-troot,  udPC  OOD'half  Portland  cement, 
and  oae-balf  litoe  putty  whieh  was  paintvd  about  thne 


ifi'.    What  Is  the  r 


)B  «iU  b«  sUdly  tweind.  -Boinoaa 


■NaiJSH  HBOHANIO  AND  WOBU)  OF  SaXBHOB:   Ho.  1350. 


mtn.i-yrinOiag  'Blaatro-SBsiieta.— WodM 
K.  fiottdot  klDdlr  t«U  m>  itu  of  CO.  win,  wdgU  Mid 
bwt  BVtbod  of  wiDdiBf  Toy  waft  Iraa  munots  nuda  u 
faUawi  t  Two  Unba,  audi  iqUn.  long  by  Ilia,  diunetar, 
■rpantod  and  eomeeted  br  nmaUplaca,  Nbi.  bylfln. 
by  )ia^  TwM»J  OB  at  *od«.   It  1*  miqMnded  by  two  bolta 


htn  tlio  gnatnt  poniblft  pull  thnnvTi  a  ffpace  oF  not 
more  thui  mboat  l-N  to  I-lSlo.  Would  u  Ino  win  ba 
■dAdant  to  flnuiBflt  wtutertr  >fnutiu«  uny  bfl  lusd  on 
ritbv  or  both  llmbat  Alnwhut  baltvy  power  would 
gi«  Ell*  bat  iHdt  I— CoTTOlt. 

[T8SS&]— TelephODO' — I  luve  two  round  bfir  nu^ 
Ban,  tiB.  by  |in..  uid  wilh  to  nuke  ■  amHll  tcl^hoai'  to 
■paak  lOVydi.  How  moob  Ifo.  M  B.'W.O.  miutlpaton 
Mdi  in  VMriit  1  T  hara  a  gUn  eylindar  muifaiafl,  lain, 
iv  SiiL  wut  liie  ipaifc  owht  I  to  nt  from  it,  mid  what 
daa  onaht  I  to  BUka  the  mbbcr !  aIk  wbKt  ii  the  oon- 
diutiTny  pown  of  nlTuaiHd  iron  win  oompftrod 
aoppct  wire,  »nd  would  itr-  -:—  ■<-  '—  -^—^'-  •-" 


[TWBB-j^^OBl&lld' — 1  poipow    doisv    Toalasd   tbi« 
ROUMT  wiUl  aunen,  ud  >S&U  feel  gblised  it  mt  ot 


ANSWERS   TO  CORRESPONDEITTS. 

HIMT8  TO  COBRBSPONDENTa 
1.  WriteoD  oaeiideotthep*peroDly,Kadputdrtiw)iw> 
orilliiiitntiDniaagepimtepieseaot  puper.  3.  PutClUe* 
o  qaniefl,  uid  wben  uuwbId^  qoflriea^  pat  the  noEHbeim 
11  well  u  the  (Jtleg  of  tba  qosrce  to  lAioh  the  npUaa 
efer.  3.  No  ahum  ii  nude  tor  inMTtiiiBletten.  qosciea, 
at  lepUe*.  1.  Lattint  or  qoerla*  ukinc  lor  addrHKi  ot 
auDaTuAuRiB  or  uoTTvipfmdaiti,  or  wharv  tool*  or  oih^r 
utialea  omi  be  pawhina.  at  MpUei  eiTlog  inch  Infon 


(tnaitioii  utlug  for  oiiKaHonil  or  leinitiflB  infornutlan 
a  uuwcnd  through  the  poit.  0.  Lettan  ecDt  to  corre- 
a__. J ..  ..._  «.< —    -  re  not  forwarded 


uid  iba  n. 


, ?n  daya,  aibl  b«t  ChiDge 

ta*aaiaUiatime.'Fen[>iialeipeileiice,  not  booki,  pleue. 

[TSI00,]—Ooiiilel]ser.— Would  ISO  aheeta  of  tiDfoQ 
■paikl    Bin  of  tinfoil  atiMtaSin.  Kinara !— TiHroiu 

(73701.)— P*npIaBl&-— Six  7t*it  ago  I  acqulnd  the 
eljoTO— not  throngb  a  blow.    Ibavognatlrrflcovaed.  bat 

wflllt  bot  not  run.  1  have  tried  medicoa.  who  preacribo 
potawnnm  witbont  maolt.  Oan  anyone  adnae.  or  relate 
experisiea  in  iimllar  case  T     I  am  tO,  and  hare  good 

[Isat.}-NBam7tli'a  20hL.  Befiaotor-Ia  the 
Jimr*al  ot  Iha  BcMlata  Ajtnmomical  Aaaodalion  for 
DecaiBbci,  tb«e  ia  a  dtawiu  of  Kr.  NaamyOi'a  yMa,  re- 

wHl  ti^  ouSad  If  any  ol  "  onn  "  can  nSg^ 

mblMit.    Itfa mooMed on  tnumiona,  ud  1 

mad  few  tho  (ya-tiiba.  NodoBbtthlaiaaTarreonTanlent 
awBjMBaut,  aa  K  enabhii  the  obaervar  to  ilt  in  one 
r™'**™'i  no  matter  where  the  teloaaone  may  be  diructed, 
JBdftBg  from  tba  drawing,  the  (ranidoni  are  about  one- 
third  tM  length  of  the  tube  from  the  neouhup-  We  will 
mtipoae  tba  taba  to  ba  Uft.  hnw,  U  the  diagonal  ii 
planed  at  the  tmnnlona  the  fonia  will  be  length  Iiom 

length  of  aye-tnbe,  aay,  Bin.,  giring  a  foona  of  fit L  8in. 
TUilinn  abort  tea  apeenlom  of  »(n.  dhmater,  and 
conanooitly  a  email  magnifying  power.  Two-thirda  of 
Iha  tana,  or  lOfL.willba  noiliiog  mom  tbaaadew  cap. 
Anin  if  thaviaapUnrefleetarat  theonter  end  ot  the 
toba,  wbJeh  letoru  the  aone  of  nya  bask  to  the  diagouil , 
thia  moat  be  oompaiatiTely  lane,  lomething  like  Uin. 
diameter  which  will  eat  oif  a  cinle  ol  thie  die  from  Iha 
cen^  of  the  apecnliim.  Thli  will  rednoe  Uia  ntfeotipg 
niTfaeefnin]SI4tolIBiii.    lean  Kwcely  think  thia  ia  the 


BtetBDoe,  whiidi,  when  Id  cutuiI  with  a  Duu^  cell.  giT« 
a  deflexion  of  about  6&'^.  Ia  that  an  indieation  of  tho 
enmat  or  ol  tlie  *alia«s  1  «.  When  abore  inatmmeat  ii 
ahnnted  with  one  of  Mr.  Bottone-a  l-criun  edla,  the  de- 
BietioD  .ta  about  TV.  Tbii  am  ba  radnced  by  laiaitiBC 
TarlooB  low  reaiatanoee,  whidi  could  not  be  dona  when 
nlnaomtter  waa  anahnnted.  Doee  the  iDtrodaotioo  ot 
thtaa  f  latancee  reduce  onrrBit,  ToUaga,  or  both  I  S. 
TMng  the  ahnnlad  aalnoometar.  t,  naialMMe  ftame 
[giTlng  from  I  to  about  46  obmal,  and  a  DanleU  reU,  I 
obtained  a  eerlee  of  leadinga,  aod  fiom  Qima  drew  a 
ealltntion  oorra.    AjanmingthiatobethaabeolnteoarTe, 

krgBt— Loi. 

[TtnM.]— Sed  Fhoaphoroa  Hoitaliaa.  —  How  ia 
Uileput  out    If  in  a_inalted  eonditioD  (by  heat),  howar« 


dcgteel    Id  iriiat  .._, , , 

tron  the  ordinary  atiek-wblte  pho^umii  known,  I  aa^ 
poae  by  the  eheauoil  fomiiik  PI    Haatheredphanihania 

any  (it  ao,  what ))  medioinal  aetlon  on  aiunial  and  human 
Wei    Canlt— '  - 

,  Wouldith«™» __. 

pleat  life  t  Would  It  hare  anyebsnlcal  afi 
aa  blaaa  t    In  wliat  form  chemioally  (if  obuip 
Icaya  the  body,  and  by  what  exaretoTy  organ !— 


OEueia  ros  asnaTisiio.' 


I.,  of  lattere  to  hand  up 
I,  aAd  nnnckoowtadged 


.ttention  ia  eapedally  drawn  to  hint  Ko.  1.  The 
niaee  deroted  to  lattm,  qneriea.  and  repliet  ia  meant  to 
the  general  good,  and  It  i*  not  fair  to  occupy  it  with 
queotjona  auoh  aa  are  indioated  abore,  which  are  only  ot 
indiridnal  inteieat,  and  whloh,  if  not  ad>ertiHmeats  In 
... . —  .__!  ..  „pU„  which  are.    The  "Sixpenny 

.^ 9  traat  our  Raden  will  arail  them 

The  following 

to  WedneadJ 

eleewhere:^ 
L.  B,  C-O,  Hoghea.— H, 

Hard  Uetal.— A.  C,  B.  - 

Wfahfnl  to  Laani.— B,  H. 

V.  J.  D.— Uodel  ateamer. 

H,  Gougb. — Seymour  Q.  £ 

AnalyHt  -  I^wion   JUtot. 

C.  p.  ».  Marahall.— F.  A. 
Trao.    (DesolpticRie 

the  pati 

deacriptiaa  of  On^ani'i  loipr 
for  JoSy  iS,  last,  there  ia  ao 

an  injector  workad  by  aibi  

BHOnx  DaiTEB.  (Looomottre  men  hare  flret  to  go  av 
deaners,  and  work  their  way  up.  Th*  primary  qoali- 
(ICBliofiH     are      healthy    oooatitution,   vood  phyalcal  I 

derelopment,  and  perfaot  (yeaigbt.    The  l<~ "— 

foi^mao  atanyyardTwoold  giye  you  full  '  ' 
and  ao,  no  doubt,  would  any  drinr  or 
C.  eHoenH.    (Where  did  you  >aa  tba  initi 
tiooedT    There  ia  a  chara&ttle  work  entitled  "  Weather 
Waniflgafor  Weatha  WaMian,"  Hoolaton  and  Sana, 
nd  "  Elemmtary  Uateorolagy,"  by  R,  H.  Heott.  nnb- 
ihed  by  Kegan  FanI  MldCo.)-Briii(i.     (Why  adopt 
the  algnatun  at  a  wdl-knowa  correapondEUt  1    Tfa 
gao^Ater  retorad  to  la  daacribed  st  leagH,  in  the 
<~'~  Jan.  »,  less.  It  oonaiata "' •  <■••••>-«■■. 


an  p.  tg,  and  nmMiae  aaoofdtn^. __, 

<a  far  as  we  un  nuko  tliam  oat  Mas  to  ba  n^ 
- oipUtoed  BBBy  ttam.}-^ 


The  method  hu  b 


■ad  taanj  itaim.}-Dm- 
(For     BBdial  i^m, 

I  p.  u.TA.m,mi 


(For 

1,  laSOv  asd  p.   U. 

--,    a.  a.       (Chat    la   a 


bnl,     Uee  a  sinall  drill  for , __- 

maker-H  uK.  a.  ttttttd  acid,  oanriBC  tba  ailMBta 
wax  or  loar.  and  aeratehlng  tliroa^  tha  BSm  the  Ita 
r^qnircd  to  be  etched.  See  Indloaa  aa«  Bapllaaklb 
numbetJ—Fi  Trail-    (Cannot  be  doDeto  a^    ' — 


fca  a  gaa  wiglna  «  ava^ 
Tifofflao,  aavSaUrtbcaHir. 
Ur.  Joha  Bampta  maw 


ra.— British  Bulldog 
ah.  —  I*wa  Mower.— 
enic- Walter  Herbert- 
Jonntry  Miller.  -SUc — 
-B.  A.  8,-0o  Time.— 
MoBran.  —  Bpbini.  — 

gifen  in  all  th  4 


□  th   auTDh     (     Ang  IT  1888;  bat  it  yneaaBHH 
X^:>L         thema(eaa«iaao«leltvBfa*Mlta|a 

b         %h  Boot  and  Sbos-makiaff,''  bylak 

b  knn     and  Co  )— Sabd  Up.     [Toa  mUt 

r.  la.  or  whittee ;  but  wbat  ia  ilEi 

y  ettekr  l^Cwwar.     (ItiagmnCr 

or  eompoL     Tl»ao  wlio  pal  ^va^ 

kUy  roU    it  tfaaaaaalrea ;   but  aM 

e'^iko'^^'^TO^B^™  'Hi 

■__'-;ijaS',i?K 

ng  which  c<  mmenoad  on  p.  SSS  laat  yol^aa.  He 
fS^wnB  Uuflmted  June  W.iaao.)— A.T.Z.  (Ik 
.rt  a  on  Eleatm-Manets*'  are  in  tha  aiM 
um  »  tba  mn  had  better  oomr^tle  tbaT  Ik 
iTcvioua  art  oln  on      Uodd    Ldao.-adiBg'*  an  m 

- Win,  UlS.  1SI»,  ini.  UHta* 

anmbera  of  thim  wotmae  yea  afl 
"  raaua  Coa-na.    (Ta« 


c; 


qiiii-.klj.  thoiigh  B«**! 

iif  Chi'  Ripii  BngcanngCoauaiiy,  iio,  Straad. 

W.C.     We  ottao  uae  it  in  (ba  WmUr  TVaaa  ■ 

and  can  get  a  block  in  a  eoupla  of  booi*.  n«y  a^l 
irniko  your  bloiika  for  you  ;  bnt  whathar  they  aadl 
Hlhiw  yon  to  worfe  the  proeeaa,  or  wbatbar  yoa  a  " 

m  euppotlog  you  had  parmiaaion.  *e  do  not  taioi.. 

drawiog  is  made  ID  raUet  on  a  prapand  plael»  ilak^ 
the  alereo  block  ia  aataally  eaat  tioa  tha  mii- 
A.  C,  (Tbc  load  pipaa  borat  wbeo  tba  water  feaaB 
Boni"  bant  and  ttis  reat  do  not,  ilmi^y  baeaaatanaae 
more  worn  inudo,  or  at  intorioe  netat,  at.  at  an^ 
tmn  Hnne  su<e  or  other,  an  leaakn  thB  tbam  iM 
earape.)~H.  Biuiv«,H.a.Dixaa,A.'~      "    ' 


(Com!  la  not  rMdIly  aolnble  in  either  Inrpentiaa  or 
aleohol  M  a.p. ;  bnt  it  yon  powder  the  gum  and  an  equal 
quantity  ot  glaaa,  ana  take  for  a  pound  of  the  miitim 
a  quart  of  apirit  iMo.p.}aadloi.  otearapbor,  ymwill 
laneed  If  yon  beat  fn  a  water  bath  and  atir  treqneaUy- 
WheB  aolutloB  la  eomplata,  daatnt  the  eltar  as  eoon  aa 
eoU.  It  can  ba  diaaolRd  in  tnipentina  in  a  aitailar 
way.  The  nmiah  maken  fnaa  the  aopal  and  add  hot 
drying  oil ;  boiling  aftcnrarda,  and  aubseqaently  ttahH 
nlag  with  tarpnuna.)— Jiaaii.  (Oivea  many  tinua, 
Oriad  up  bnt  lampblack  with  turpentini,  and  add  just 
enffiolent  oil  gold  eiie  to  bind.  Daeaboutaa  thin  aa 
paintl'O.  C,  Joxia.  I.We  presume  yoa  mean  the 
bttaa,  not  tba  original  article.  BaeniiinberfrBDec.  M 
laat)- VBLoa.  (fteaae  eea  almoat  any  tsxtbook  ot 
Physiol  1  but  yon  mnat  atady  the  anbjaot  to  undentaod 
it  tfaorouahly,  aod  we  eannot  aoara  anaea  for  that  inat 
now,  2.  Thlj>  qnery  ia  rather 


, aa  E.  and  F.  N. 

apon,  IK,  Strand,  W.C,  and  Cteaby  Lockwood  and 

Ron,  Btatiooen'  Hall-e — '    "  "     "—  — -'  "-" 

titlea  ot  booka  on  Hi 
tbem.)  -B.  R.    (Brief 


bll-enirt,  B.C  Yon  will  Ibid  many 
n  Hydiaidua  and  Water  Kotore  In 
Bti^y.  it  la  dne  to  "  falicae  of  the 
the  ''aomplemaBtarT"  totheaolonr 
pnrlooaly  "Mued"  aL  «.  The  aingiof  aoond  in  the 
ear  ia  probably  due  to  aa  aoenmulalion  of  wax,  whish 
alao  produo^  Inaa  of  bBarinv :  bnt  it  nav  be  eentethiDir 

Peifmoai. 

public  wor_ ■■  ... 

Hpoo,  l>oabr  Lookwood  and  Bon,  Whittaker  and  Oo. 
iryou(an.yoaBbouldpiiMnnSpngue'a  "  Blectndty," 
E  and  F.  N.  Spoo,  IW.  Strand.  W.O.,  or  aoob  a  work 
aa  "  Electiiuity  in  tha  aarrlog  of  Han.*' Canell  and  Oa, 
but  it  very  muoh  dependa  on  what  yon  epeoially 
leqniK,]— wiiiKTHO  Lio.  (The  bnttplania  toeograw 
with  proper  tnola ;  bnt  an  etching  fluid  lor  alotl  or  iron 
la  made  by  mixing  loi.  of  lulphite  of  copper,  hn.  of 
alum,  halt-toarooonful  of  lalt,  with  a  gill  of  nnegar 
and  M  drop*  of  nilno  add.  The  parte  which  are  not 
to  be  eroded  naat  be  pnlectoil  with  eoma  proteetiTr 
eoating- map  or  wax.  Bee  anawer  to  8,  8.,  and  look  ir 
thia  Bumbw.l-Trao.  A.  B.  L.  (Fnwsn  one  of  thi 
aoldea  from  the  Enugianta*  Information  Offlos.  31 
Bnmdway,  H.W.  Certainly  then  ia  a  "  ihanee  of  get 
ting  on"  to  one  whowiU  work,  and  as  youhayaiomi. 
cental.  It  would  peAapa  be  adnaable  to  take  a  atoa- 


TSSHB    or   SUBBCBIFTIOI. 


•rial  tha  DalU  KlotiM.  Fv  tk>  lliltee  Bl3ii{^  -  la^ 
tc.  fsU  1  H  rnao  t.  Bdfim^  U^  *•  Uf.  aOi.  i  fch*e  y 
ifieSwVn^ M^lo  »'•  »yUaC&|yt||.W'»>\  llnl-Ma 

uDQl  b.  J^«t  iFlh.  OaJua  ^esKbilfetaiitaMierMa 
«l,bolB<utl»ra<Ua4ft>BtttaTaa  ^U.  laaa  !•••«■■ 

'b:iunsnu]iu>p>i  ^u^iMtn.    Thmplia  -UtHw— < 


^"^Tt-S*  J'SMt^JI-'^^SpM^ 


Holtoway'a  Obitmeat »Bd Pllla «aRiwl|^ 
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COKSTSnCT  A  QVABTER 
[IMING  CLOCI.-IX. 
B  Strlkinr  Oatherlnff  Pallat. 
shows  dimenuons,   &c.    Rongh 
^  in  stoel  cud  be  obtained  f 
lal     dealers,     from    which 


ny  // 


pollete  can  be  filed  up.  The 
should  be  ■Am.,  measurad  froi 
uid  the  win^  |Ln.  le&g  and  about 
Thero  18  a.  sm^,  square, 
9  in  centre,  which  fits  on  pallet- 
'.  Somotimes  the  gathering  pallet 
ashed  on  friGtian-tight;~but  it  is 
it  on  in  addition  bj  a  remorable 
ould  revolve  quite  free  of  the 
will  not  be  too  much  freedom, 
hole  will,  perhaps,  puzzle  s 
<  of  itd  Bmall  Bize.  It  ma_ 
IS  ordinary  way  first,  and  then 
by  driving  in  a  aquare-tapered 
t  may  be  squared  by  means  ' 
uare  file ;  but  perhaps  Uie  i 
id  the  Srst  method  easiest.  When 
hape,  it  must  be  hardened,  tem~ 
jmlished  bright,  or  blued.  Care 
iken  not  to  leave  the  edge  ot 
iharp,    or  it  will   cut  the   raok. 

J.— The  StriklBB  Book. 
iown  in  Figs.  72  and  73.    Tbi 
steel,  forgings  for  which  can  be 


::t::;pT^'^- 


deeired,  c 


it  ( 


1  be  cut  from 


oanted  npon  a  brass  pipe  oentre, 
the  part  C  is  fixed.  The  rack, 
therefore.  oonsiBta  ot  three  dis- 
-the  rack  proper,  the  centre  pipe, 

.-vo.  i»n. 


r^g  73 

The  rock  itself  (A)  ia  about  2}in.  long 
from,  the  centre  upon  which  it  turns  to  the 
points  of  the  teeth.  This  brings  the  centre 
of  motion  just  below  the  fusee  winding- 
square,  nad  enough  to  the  right  to  dear  th« 
said  winding- square  (an'/  hoj  when  the  key  ii 
upon  it  in  winding),  whan  the  rack  falls  to 
its  fullest  extent. 

It  has  13  teethof  the  form  shown  in  figure. 
These  are  marked  out  carefuDy,  at  intervals 
of  Ain.,  along  an  arc  ot  a  circle  struck  from 
the  centre  of  motion,  and  must  be  about  Ain. 
deep.  Some  racks  are  cut  in  a  wheel-cutting 
machine,  but  the  majority  are,  or  used  to  be, 
filed  out  by  hand;  and  WaX  is  what  I  recom- 
mend readers  to  do.  Each  tooth  must  be 
afterwards  smoothed,  either  with  fine  ei 
or  oilstone  dust  on  a  poliaher  filed  up  to  c 
of  teeth.  The  part  marked  1  had  better  be 
left  untouched  till  the  rack  is  pivoted  upon 
the  plate.  This  is  done  in  exactly  the  same 
manner  as  the  star  wheel,  by  means  of  a 
steel  stud.  The  rack  ia  riveted  on  to  its 
brass  centre.  It  should  be  so  placed  that 
the  points  of  teeth  just  clear  the  fci/u  of  the 

fathering  pallet,  and  should  clear  the  plate 
y  ^in.,  so  as  to  be  eutii'ely  hrlotr.  the  wing 
of  gathering  pallet. 

The  exaot  position  for  pin  upon  which 
gathering  pallet  is  looked  cannot  be  very 
well  fixed  upon  till  the  rack  hook  is  also 
mounted.  When  this  is  dona,  place  the 
various  parte  in  the  position  shown  in  Fig.  1 
(page  168).  The  gaUiering  pallet  must  ^n 
rest  upon  this  pin  just  at  the  point  where 
the  curve  of.  the  wing  starte,  tf  this  is  done, 
the  pressure  of  wing  on  tho  pin  will  not 
prevent  the  rock  falling  away  fi'om  under  tt 
when  released.  It  the  ciinr  Ht-^lf  falls  upon 
the  pin,  on  unnatural  strain  will  result  upon 
the  rack  and  upon  the  pallet-wheel  pivot, 
and  if,  on  the  other  hand,  the  flat  portion  of 
wing  rests  on  the  pin,  a  resistance  ia  offered 
to  the  froe  falling  o(  rack.  This  pin  should 
be  ot  hardened  steel,  welt  polished,  and  must 
be  firmly  screwed  and  riveted  in.  The  rack 
may  then  be  filed  up  to  the  shape  shown, 
for  the  matter  of  tt^t,  any  other  shape  that 
may  be  fancied.  It  must  be  thinned  to 
about  i^th  thick,  or  just  a  shade  over, 
polished  all  over.  T!db  usual  practice  ii 
to  harden  the  lacks,  hooka.  &c. ;  but  there 
is  no  doubt  that,  if  carefully  done  and  dis- 
tortios  quita  avoided,  tney  would  wear 
better  and  take  a  higher  polish  if  hardened 
and  t«mpered.  The  short  projection  ("' 
the  figure  is  to  form  a  purchase  for  the  1 
spring  shown  in  Fig.  1.  This  spring 
he  Tery  light  in  its  action,  just  sutfidentt^ 
strong  to  msuifl  the  falling  of  rack  when  it 
is  released. 

The  taU-piecu  ia  of  brass,  very  thin,  and 
well  hanunered  to  form  a  spring,  as  shown  in 
Fig.  74  by  the  dotted  line.  It  must  be  riveted 


Pro.  7*. 

on  to  the  brass  centre  at  such  a  height 
OS  to  come  above  tfae  snsil  and  just  free  of 
it,  and  in  such  a  position  that  when  the  rack- 
hook  is  in  the  first  tooth  ot  the  rack  the  bole 
A  just  reaches  the  edge  of  the  disc  of  brass 
from  which  the  snail  is  to  be  cut.  A  pin,  A, 
is  inserted  as  shown,  and  sloped  on.  The 
object  o(  this  is  to  enable  the  snail  to  be 
driven  backwards  when  the  hands  are  set 
back,  without  damage  resnlting  to  the  rack. 
Instead  of  the  steps  ot  the  snail  butting 
igoinst  the  pin^  they  press  it  upwards,  and , 


the  elasticity  of  the  tail-pioce  restores  it  to 
its  original  position  the  next  time  the  rack 
falls.  The  lenctb  of  the  tail-piece  from 
centre  to  pin-hole  is  equal  to  the  distance 
between  centres  of  snail  and  rock,  so  that  the  ' 
pressure  of  pin  on  snail  is  tangential  at  all 
positions. 

34.-The  StTlklnr-Baok  Hook. 

This  IB  shown  in  Fig.  7.).    It  ismadefrom 

steel,  and  rough  forgings  can  be  obtained  if 


F-,     IT 


desired.  It  is  pivoted  upon  a  steel  stud  like 
the  rack,  and  is  made  m  three  pieces,  the 
hook,  the  brass  centre,  and  the  broas  tail- 
piece. The  stud  is  to  be  fixed  in  the  position 
shown  in  Fig.  1,  and  the  hook  miurtbeof 
such  a  length  as  to  drop  well  beyond  the 
body  of  gathering  pallet,  and  hold  the-rock 
in  such  a  position  that  one  tooth  ./r'«i  _Mi» 
back  the.  least  tri/lr:  after  the  gathering  pallet 
has  done  its  work.  The  tail  is  mode  ot  sheet 
brass  about  i^th  thick,  and  must  be  of  such  a 
length  as  to  bo  depressed  upon  the  falling  of 
the  chiming  rack,  just  sufficiently  to  let  the 
striking  raSc  fall  freely.  This  part  cannot 
therefore  be  finished  just  yet.  The  point  of 
hook  may  be  hardened,  tempered,  and 
polished. 

36.— The  DlvJaion  of  the  Snail. 

This  was  left  as  a  disc  of  flat  brass.  Now 
that  the  tack,  hook,  &c.,  are  finished,  it  con 
be  divided  and  cut. 

Fig.  76  shows  the  way  it  must  be  marked 
oft.  Pirst  draw  twelve  radial  lines  at  exactly 
equal  distances,  then  mount  the  snail,  rack, 


and  hook  upon  the  plate.  In  place  ot  the  , 
tail-pin  of  rock,  insert  temporarily  a  sharp 
steel  point,  sharpened  down  on  iiiie  aide,  tlM 
point  side  next  to  snail  as  shown  in  Fig  77. 
Place  the  ryik-hook  in  the  first  tooth 
of  rack,  press  the  steel  pointer  in  rook- 
tail,  on  to  the  snail  brass,  and  revolve 
the  latter  with  the  finger  to  the  extent  of  one 
division,  This  will  trace  a  curve  npon  it. 
Move  the  rack  one  tooth,  repeat  the  opera- 
tion twelve  times  till  all  the  ourves  are 
marked,  and  cut  the  anail  carefully  to  Hiese 
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s  must  be  alopod  o£E  a 


nie  gTBot  advanUgo  at  this    eminentlj 

pnoticu  way  is   that  tt  oorrecta  any  inac- 

■q  thecuttingolraok-teeth,  &c.    Of 


37.— The  ChlmlnK  Haok. 

Fig.  79  showa  the  chuaing  rack.  It  ia 
made  in  three  pieoes,  as  was  tha  Btrikisg 
rack.     The    rack  proper  ia  shorter,  being 


Gourae,  if  everything  in  the  cloak  were  sot  out 
aad  out  perfectly,  we  snail  could  be  marked 
ofi  purely  by  the  compasses  according  to 
theory,  as  follows : 

The  distanoe  between  the  highest  and 
lowest  steps  of  the  Hoail  is  to  the  distance 
between  twelve  leethof  therack,  as  the  rack- 
tail  ia  to  tha  rack.  It  may  be  stated  in  pro- 
portion thus  r— As  (length  of  rack)  :  [length 
o(  tail)  :  :  12  teeth  (11  spaces)  :  distance 
Tequirod. 

Haying  foukd  this  distance,  measure  it  oB 
and  draw  a  oirc!e  representing  the  lowest 
step.  Then  divide  the  distance  into  1 1  e^ual 
parts,  and  draw  Hub  number  of  intermediate 


as  the  rack  and  hook  are  both  on 

level  (|tn.  above  tke  plate). 

The  upper  arm  correeitonda  to 

ece  5  (Fig.  I),  and  haa  a  project 

lases  through  the  plate  and  eng 

chiming  side  warning  wheel,     Tt 

the  plate  must  be  of   such  a  len 

allow  the  entiie  piece   to  fall  wit 

weight  just  free  of  the  pin  in  waraij 

but   no   further.      This    third   ara 

very  thin  and  close  to  the  plate,  so 

under  the  rack  and  hook,  and  ha' 

freedom  of  action. 


circles,  each  representing  one  step,  as  shown 
in  Fig.  78. 

Whichever  way  is  adopted,  care  must  bo 
taken  that  when  the  star-wheel  is  at  rest,  the 
pin  in  rack-tail  rests  on  the  centre  of  one 
«tep  of  the  snail.  This,  of  course,  ali  depends 
on  the  position  in  which  the  radial  lines 
-lirawn. 

The  edge  of  the  brass  where  the  rise  oci 
betwoon  tne  highest  and  lowest  steps  of  the 
snail  must  be  hovelled  oS  on  the  top  as 
ahown  in  Fi^.  1  (page  158).  This  is  to  pre- 
vent tt  butting  agamet  the  rack-tail  if  the 
latter  should  bo  in  the  way  from  any  failure 
-  of  the  striking  mechanism. 

36.— The  Hoor-Wamtoff  Lever. 

Theatael  piece  (5),  Fig.  1.  is  pivoted  as 
shown,  in  same  manaer  as  the  rack-hook, 
and  may  be  about  i^iia.  thick.  It  has  a  pro- 
jecting piece  of  hardened,  tempered,  and 
polished  steel  riveted  into  the  end.  This 
piece  passes  through  a  slot  in  the  plate,  and 
when  the  piece  is  up  intercepts  uie  pin  in 
warning  wheel.  But  when  the  piece  ia  (/"in,, 
tha  warning  wheel  is  free  to  revolve.  It  is 
kept  raised  Dv  means  of  a  thj^  tyass  spring, 
-  as  shown  in  Pig,  I, 

The  tail-piece  (of  brass)  «„  ^t  be  com- 
pleted tUl  the  chiining  wor^  ^0  ^^ . 

The  efeel  piece  must  besi,,''!!^      ofi?!*!^' 

'%/ 


pivoted  nfauf  the  chiming  fusee  holes.  The 
tail  is  longer,  and  is  made  to  spring  in 
exactly  the  eamemanneras  the  striking  laok. 
Seven  teeth  ore  cut  in  the  rack,  which  may 
with  advantage  be  larger  than  the  striking- 
rack  teeth— eay  Ain.  each.  The  rack  is 
placed  ^in.  clear  of  plate,  and  is  provided 
with  a  spring  to  insure  its  falling.  The  tail 
is  made  to  come  just  above  the  chiming 
snail,  and  must  be  equal  ia  length  to  the 
distance  between  the  centres  of  rack  and 
snail.  The  pin  upon  which  the  gathering 
pallet  comes  to  rest,  goes  right  throagh  the 
rack,  the  lower  end  engaging  with  the  tail  ' 
warning  lever  just  described  (No.  36),  ai 
just  holding  it  dotfn  clear  of  the  pin 
warning  wheel,  when  the  chiming  rack  is  all 
gathered  up.  This  tail  must  therefore  pass 
Mwccn  the  chiming  rack  and  the  plate. 

3S.— The  OhtminK  Qatherinr  Pallet. 

This  is  made  in  exactly  the  same  way  as 


larger-sized  teeth  of  the  rack. 
39.— The  Hook. 
The  chiming  rack  hook  is  made  of  steel  in 
one  piece,  forgiogs  for  which  can  be  obtained, 
and  is  pivoted  on  a  steel  stud  in  same 
manner  as  striking-rack  hook  (No.  34).  The 
point  must  be  polished.  It  is  ^in.  free  of 
the  plate.  No  spring  is  required  to  hold  it 
in  position.     It  falls  with  ite  own  weight. 

40.-Ths  Ohlmingr  Snail. 

This  can  be  divided  in  the  same  manner 
the  striking  snail,  but  having  only  four 
steps,  it  is  a  mui^  simpler  operation.  See 
that  the  divisions  are  so  placed  with  regard 
to  the  pins  in  minute-wheel  that  when  the 
rack  falls  it  shall  be  upon  the  middle  of  o: 


41.— The  Quartor-Warninff  I^ver,  ±a. 
I^e  piece  8  (Fi^.  1)  consists  of  three  steel 
ms  fixed  rigidly  to  tha  same  brass  centre, 
id  pivoted  to  the  plate  by  means  of  a  steel 
stud.  The  lower  arm  engages  with  the  pins 
in  chiming  snail,  each  oi  which  raises  it 
slightly,  and  then  lete  it  drop  again  as  the 
miunte-wheel  revolves.  This  arm  is  just 
brloir  the  snail,  and  passes  between  the  rack 
and  tail  as  shown  in  Fig.  1.  The  second 
arm  passes  upwards  to  the  rack -hook,  and 
raises  the  hook  by  means  of  a  pin,  and  so 
lete  the  rack  fall  each  time  the  lower  arm  is 
raised.  This  arm  passes  over  the  rack  and 
hook,  and  just  above  them  enough  to  insure 
perfect  freedom.  lu  If'lg,  1  it  is  ahown  be!oio 
the  rack.    This  should  not  be  so,  obyiously, 


KOSEL  LOCOHOTITSKAX 
XV. 

THESE  enginei  are  quite  difEerei 
and  TBstly  simpler  than  aithei 
(onnerly  deacTlbed.  Thase  are  slide-  ral 
like  Ike  otben,  but  with  a.  diSereoce. 
10  lap  nor  laid,  the  ports  are  not  ( 
.'vlindGrB — an  imposaibility  in  ancb  sm 
■he  cflindsis  are  not  bolted  to  the  fr 
side  lliingea,  but  are  screwed  to  the  i 
there  are  no  guide-bars  nor  crosa-l 
piiton-Toda  worldng  in  plain  guides,  a 

The  cyfiniiers  (Fig.  70,  A)  are  proi 
shallow  flaogea  a  to  recaive  the  coTcrs 
with  blocks  i  for  the  passaKes,  and  eih. 
foot  d  for  attaebment  to  the  fix>t-jiUt< 
will  be  no  difference  in  pattern  aad 
:cept  that  jlio.  priotA  will  be  pot  o 
centre  core.  Nothing  else  is  cored,  W 
bore  them — paaiing  a  drill  through  will 
aUp  oyer  a  loaiidrBl  of  wood  or  inetiil 
centres,  and  face  the  flanges.  File  t 
face  e  parallel  with  the  bore,  and  alta 
foot  d  on  its  fdce  similarly.  Set 
poiition  of  the  ports  /  9  9  with 
on  the  valve  face,  as  shown  (i^ 
aquEire  their  edges  up  with  Ki 
and  acriber,  and  also  scribe  their 
These  will  be  first  started  with  bole 
side  by  side,  and  afterwards  Gaiih«d 
narrow  chipping  chisel  to  about  th 
shown  in  the  plan  view,  Fie.  70.  Th 
wB.f  B  will  be  drilled  diagoeallj  Imta  tb 
the  cylinder  to  the  block  b  to  meet  lb«  [ 
Openings  will  be  made  frOBi  the  steam-> 
the  ends  of  the  cjlindara  by  chipping  out 
uf  metal  between  the  drilled  holes  sal  t 
body.  The  eihaust-way  c  will  be  drl 
the  bottom  ontaide  face  of  i  to  meet  th 
The  objoi^tion  ta  this  drilliDK  is  that  tl 
passages  are  smaller  than  mey  shDul 
rela1j»n  te  the  bore  of  the  cylinder,  i 
is  no  alternative,  casting  being  only 
when  made  quite  a  apecislity,  and  thi 
job  few  moulders  care  to  tickle.  Ai 
case  would  it  be  possible  to  cast  porti 
together,  and  so  narrow  as  the^e.  I: 
these  ports  wilt  convey  enough  steam  Ui 
engine  run,  with  the  openinK  to  S 
elided  before  the  end  of  the  piston  itr 
that  is  as  much  as  can  bo  eipocted  in  i 
this  character. 

The  covers  hj  are  just  eheobcJ  slig 
the  bore,  and  screwed  to  the  cylinde 
with  throe  or  four  oheoee- headed  screwt 
There  is  the  necessary  stuffing  box 
gtond  k.  The  glands  may  be  funiia 
hexagonal  Qiinges.  or  they  may  be  cir 
milled,  very  little  force  being  nwc 
screwing  thorn  down  upon  the  packing. 

The  steam-chests  B  are  merely  squ; 
screwed  on  the  cylinder  flanges  wilt 
headed  screws,  and  furnished  with  lu 
bored  out  far  stulSng-boiea,  and  sere' 
ceive  thair  glands.  Boesea  on  thu  bai^ 
chests  will  recuive  the  steam-pipes.  T 
in  the  sides  of  the  chests  ia  left  ttiirb 
hold  to  the  acrewa  by  which  the  c 
fastened  to  the  cylinders. 

The  valve  C  can  be  chiselled  and  S 
the  solid,  or  cost  with  the  arch  in.  It ' 
slide  within  the  sides  of  the  chest.  Itl 
oeincide  in  middle  travel  with  the  outei 
the  steam-ports,  so  that  there  is  do  i; 
and  no  early  cut-off.  The  Talve-rod 
screwed  into  a  tapped  hole 

To  He  the  cyliailers  to  the  feot-plst<. 
wooden  pins  to  lit  the  beras,  each  psnl 
flulhcient  length  to  eitand  the  wWa 
the  engine.  Tbe  edges  of  these  pins  ■ 
the  purpose  of  windiBg  strips  (ec  g» 
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proper  poution  on  the  puton-rod  E  by  mtaae  of 
the  set-acniT  U,  which  will  be  beat  pointed  to 
enter  into  a  very  alight  countetsunk  recen  nude 
in  Uie  pieton-ioa. 

The  opposite  end  of  the  connecting -rod  ii 
boMed  up,  and  is  attached  to  the  diiving-wheel 
by  means  of  a  pin  n,  riveted  into  the  b^  ple- 
parad  for  it  on  the  wheel,  and  riveted  dvei  the 
connecting  rod  bou. 

The  piaton-rod  a  guided  rectilineallf  in  the 
block  J,  which  ii  screwed  below  the  foot-plate, 
and  is  made  thin  enough  to  clear  the  coonecting- 

The  valve-rod  K  is  of  eted  wire,  flattened  oat 
at  the  eccentric-rod  end  (tee  Fig.  TIJ,  and  the 
block  L  is  pivoted  over  that  end,  with  a  wire 
riTeted  over.  The  only  guide  to  the  valve-rod  is 
the  iteam-chest  and  its  gland.  The  eccentric- 
rod  M  ia  nnited  to  the  block  L  by  sciewing,  and 
it  i«  also  screwed  into  the  eccentric -strap  at  the 
oppoiiteend. 

There  being  no  lap  nor  lead  given  to  the  valve, 
the  eccentric  sheave  N  is  eiactly  90°  in  advance 
of  the  crank-pin.  In  Fig.  71  the  centre  0  is  the 
position  of  the  centre  of  the  sheave  N,  corre- 
sponding with  the  position  of  the  valve  and  piston 
shown  in  sectional  plan,  and  the  arrow  shows  the 
direction  of  rotation.  Tlte  centre  p  is  the  posi- 
tion of  the  centre  of  the  sheave  P,  coireeponding 
with  the  position  of  the  piston  on  the  outdde 
view,  th^  piston  being  m  the  middle  of  its 
travel,  A^n.  is  the  amount  of  eccentricity  given 
to  the  sheave. 

The  sheaves  iind  strape  are  both  made  in  brass. 
The  sheaves  will  bo  set  in  correct  positions,  and 
they  mast  be  secured  with  a  ring  of  solder,  to 
prevent  them  from  moving  round  on  the  aile 
from  their  proper  positions.  Before  soldering, 
be  sure  that  they  open  their  valves  equally  at 
both  ends,  and  that  the  periods  of  opening  and 
closing  coincide  with  the  extreme  positiona  * 
the  pistons.  J,  H. 


"■O  SECTION 

regulating  and  gm^ng  ihenecesaarymovemeQtfl. 
Fig.  1  is  a  side  view  showing  the  interior 
arrangementa  of  the  camera;  Fig.  2  isahori- 
Koutai   cross   section ;    and    Fig,   3    shows  the 


HABIOK'S    "KASIAL" 
CAKERA. 


HAKS 


THE  "Radial"  Camera  which Mesfrs.  Uarion 
and  Co.,  of  Soho-square,  are  introducing 
this  season  has  some  points  of  novelty  and  usual- 
ness which  will  commend  it  to  the  attention  of 
tourist  and  other  photogTsphers.  The  invention 
of  Mr.  Dickinson,  who  has  protected  it  by  letters 
patent,  it  takes  its  name  from  the  novel  method 
of  otrrying  the  plat«e  in  radiating  grooves,  which 
have  tiieir  common  axis  in  toe  centre  of  the 
exposing  position.  When  ready  for  exposure  the 
plate  occupies  a.  groove  running  acroaa  the  axis 
of  a  dram,  which  is  mode  to  revolve  with  such 
eiactncHB  Ihut  it  forms  a  continuation  with  any 
of  the  radial  grooves  holding  the  plate.  It  is  thus 
possible  to  pick  out  any  deaired  pUte  from  the 
"store,"  BO  to  speak,  and  when  that  js  received 
into  the  drum,  the  latter  is  tuned  until 
the  plate  is  in  the  required  n^ticai  tot 
exposing.  After  eipoeore  the  pJ^CTZ,  If»^J 
etnmed   to    its    originsJ    poaitjft„     1*,      index 


iriginsJ    position 


•taount  of  ingenuity  or  mechanial  ikilL  I^k 
Wno  means  to  he  regazded  as  tanpo^nb. 
shifts  :  on  the  oontmy,  msiiyof  themeecab^Ari 
may  form  trustworthy  adjuncts  to  fiie  fur  " 
the  laboratory.  A  very  little  tronUe  i 
render  them  qoite  presentable. 
Blowpipaa. 

X  blowpipe  for  ordinary  use  may  be  mds  ^ 
bating  a  sound  cork  Utar^Ily  thrae-qnartmulk 
leagtb,  and  then  boring  anaOut  holatanmB* 
to  meet  the  first  intha  cBotr*.  Al  th»  ikariaU 
place  a  jet  made  of  hud  ^tmm  tsbing  dam  hi 
point,  and  at  the  othe«  a  longBt  riaoa  of  bB^ 
tubiag,  having  the  end  smoottied  By  boUittbfli 
flame  of  a  Bunsen  burner  (to  &vnid  cnttingtosi^, 
MLd  a  bulb  blown,  as  shown  (Fig.  A),  tooc"' 
the  moisture  of  the  breath. 

A  burner  to  In  used  for   this  bUjwpipe 
partly  closing  th«  eztzemi^  of*  | 


Sit  by  a  piet 
blow] 


<  eztzemi^  oT*  piMrf 
Pis.  B,  attwUha 

replaoa  the  tmaCm 


A  Herapat  ... 

air  bellows,  may  be  oonstmoted  br  takw  ■ 
ordinary  bladder— which  has  beea  randaid|M 
by  rubbing  with  sweet  oil — and  plooinir  Mail- 
rubber  ring  rouod  the  centre  of  it  (Fig.  Q.  IbA 
mouth  of  Uie  bladder  a  large  cork,  bored  wiBIn 
holes,  it  firmly  tied.    Through  one  of  tba  Mil 

lOBB  glass  tobo  is  placed,  reachinr  '    ■"■-  ^-" 

^e  flae^ "   ""-'    — ■"•    - 

isDgthwiBc  in  the ^ ._ 

end  ia  then  drawn  over  the  end  of  the  gisatih 
sad  the  other  dosed  with  a  piece  of  glass  rod ;  ii 
•Hows  the  air  to  enter  the  bladder,  bat  uruivti  i 
exit.  At  Che  other  hole  in  the  oork  is  plaad  sBm 
an  Indiarubber  tube  leading  to  a  blowp^n,  «Bl 


fittings  of  the  base.  The  camera  is  "charged" 
by  first  fixing  tho  indicator  A  {Fi^.  3)  in  the 
notch  marked  "to  expose,"  removing  the  end 
board  and  screen,  and  inserting  (he  plates  with 
the  film  aide  to  the  right  hand.  A  card  for 
recording  exposures  ia  placed  in  tho  frame  , 
and  tho  camera  is  cloeed,  and  with  its  12  plates  ia 
ready  for  uae.  The  lens  is  moved  by  on  eccentric 
diao  govoraod  by  the  pointer  C  (Fig.  a),  which 
indicates  the  eioct  fucua  by  Qgures  engraved  or 
the  semicircle  D.  The  central  drum  E  being 
empty,  the  indicator  ia  turned  to  the  number  erf 
the  plate  it  ia  desired  to  uae,  and  a  alight  tu 
tho  milled  head  n  will  open  the  exposing  groove 
into  which  the  plate  will  slip  when  the  camera  ia 
tilted.  J  and  K  indicate  knobs  attached  to  Jxirds 
ly  which  the  exposure  is  eSected.  The  iUustra' 
tions  give  a  good  idea  of  the  camera,  which  ii 
one  of  the  best  of  the  kind. 


^ 


ECONOMICAI.     EXFEHIMElTTAIi 
APPABATU3. 

By  WiLTEE  H.  Inch,  Ph.D.  ' 

PIECES  of  apporotua  which  can  be  easily  made 
and  coat    Uttlo  tor    miteriat  ore  alvrayr  ~'~ 
demand  by  those  who  have  either  limited  incoi 
or  who  are  at  a  distance  from  large  business  cent 
The  foUowtDg  are  descriptions  of  apparatus  wt 
lean  be  mode  by  anyone  who  p" 


blowpipe  itaelf  fitted  on  a  piece  of  bant  tab*.  Qs 
noKzle  can  be  made  by  flxmg  to  an  oldinuT  )>■ 
T- piece,  by  means  of  a  oork,  a  tuba  for  the  Ui" 
air,  and  at  the  othor  opening,  at  ri^t  aD^tot, 


f^ 


a  similar  but  slightly  larger  tnbe  tor  Oe  p».  tt  | 
Indiarubber  bond  in  the  centre  of  the  bladdKitI)  ) 
give  it  elastidty,  and  acta  in  the  sane  WV"**^  i 
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mbboT  ihMlinB  in  tha  oidm*T  loot  bsllow*. 
rids  jet  foi  i£e  ail  mOTly  be  nted  witb  loir 
[ITS  on  the  beUowa,  leid  glM*  in&7  be  veir 
'  MMiipnUted  with  this  fonn  of  Uowpipe,  mnd 
ntlMlODDdto  bUckan.    U  m  lali  premus  of 


r  ii  ftt  band,  a  good  blowai  may  be  made  u 

mall  bulb  u  biDirn  In  a  piece  of  gtaaa  tnbing 
;  6in.  lon^ ;  thii  ia  pierced  m  the  anper  part  by 
lU;  beatmg  with  the  fine  point  of  a  bCnrpipe 
,  and  then  ibarpl;  blowing.    The  tube  abo'" 


vnctme  i*  than  dightly  nairowed.  A  large 
DKiathed  bottle  ^ig.  D)  ii  next  tkksi,  and 
wiUi  a  eoik  btned  wiUt  thne  holea.    In  the 


le  the  above  tnbe  is  placed,  oonneotad  with 


■tei  nipply ;  in  the  aecond,  a  tube  leading  to 
adder  iiwii  imii ;  and  in  the  thiid,  a  bent  tabe 
ing  to  the  bottom  of  the  bottle,  lo  ae  to  act  aa 
■on.  The  water  paning  tbrongh  the  centie 
diAWt  with  it  bIt,  which  is  forcsd  into  tha 
"oir,  while  the  watei  ii  carried  ofl  thiongh  the 


ordinary  kitchen  bellowi. 


I  nmpleat  of  this  clau  of  bomeia  may  be  made 
adlng  a  bit  ol  ordinary  glan  tubing  at  right 
I,  ana  nsarly  doaing  one  of  the  extremities. 
•  then  inaartad  into  a  dsbII  oork  bored  in  the 
I  and  notched  at  the  aides,  over  which  a 
If  larger  tube  of  hard  glan  ii  Bxed.  Tha 
ad  of  the  tnbe  may  be  npported  on  a  large 
or  fixed  mto  a  cork  mppoTted  on  a  gtua 
l(«H.Fig.E). 
ither  Tcry  nrnple  burner  to  be  attached  '  ~ 


-acted,  and  one  end  ol  the  coU  fixed  over  the 
r,  aa  ihown  in  Fig.  F.  Initoad  o(  the  brass 
piece  of  biui  or  glass  tubing  may  be  fixed 
m  ordinary  burner  by  means  of  two  small 
la  of  oork  at  the  lowar  extremity^  allowing 
taoaf^  tar  the  aii  to  enter  at  the  ndea. 
Anuid  bi!tntfr  ixay  be  made  1^  filing  rijti  in 


a  hollow  biasi  door-handle,  at  regnlar  intervals, 
and  attaching  it  to  the  gas  impply  (Fig.  O).  An 
ordinary  portable  gas   jet   forms  a  good  starting 


point'for  theae  burners,  and  maj  be  obtained  for 
is.  or  Is.  6d.  from  any  gaafltter.    In  lien  of  this,  ~ 

olwMoha, 


braM  rod,  at  the  top 


un^jou.abuie  vjpvt  wiuDnajetaaiDeauKnweu, 
may  be  placed  in  a  bottle  fitted  with  a  coik  with 


jet  has  been  screwed, 


two  holes ;  in  the  other  hole  an  elbow  tube  is  fitted 


for  the  sninily  of  gas.    The  battle  is  thiee-qi 
filled  with  lead  s^ '  * ■-- ■■  - -^ 

A  spirit  lamp  : 


sir-tight  when  not  in  use  by  placing  a  wide  test 
tnbe  over  the  oorlc.  A  small  hole  mnit  be  drilled  in 
the  oork,  by  means  of  a  led-hot  needle  or  wire,  to 
allow  air  to  enter  the  bottle  and  replace  the  spirit 
oonanmed.  The  application  of  stout  tinned  iron  or 
btaas  wire  is  practumlly  nnlimilod  in  the  conitmc- 
tion  of  laboratory  atiaratus.  A  pair  of  fiat  and 
ronnd-nosed  pliers  with  a  file  are  alftbat  is  required 
lanipnlMinK  it.  The  lotmation  of  a  Buoien 
>r  (Fig.  F)  has  already  been  described.  The 
following  are  hints  whidi  may  be  expaud^d  at 
pleasnre.  Pioch-cocks,  tripods,  watch-glaiaholdara, 
pincettes,  teat-tnbe  holdara,  filter  rings  may  be 
mentjoued  among  the  many  useful  things  which 
may  be  made  from  wire,  aa  shown  in  toe  figntet 

Steam  Appaxatna. 
noit  naeftil,  and  oft«i  neglected,  adjunct  to  a 
laboratory  is  ordinary  eompoei&on  lead  gas-jiiinng, 
ivhioh  tor  pliability,  rigtditr,  non-compresaibilily, 
-id  cheapness,  may  via  wfth  Indiorubber  tuWng. 
i  a  conneetian  between  vacuum  pumps  and  desio- 
itors  it  is  unrivalled. 

By  corefnUy  winding  this  tubing  round  a  fairly 
wide  glase  tnbe,   narrowed  at  one  end,  a  most 


be  japanned  it  looks  equally  well.  It  is,  moreover, 
easier  to  handle,  and  more  convenient  to  attach  tc 
the  water  nipply.    Fig.  K  shows  the  anangement. 

A hot-irater tonnel,  or  steam  bath,  may  bemad* 
by  winding  the  oompodtion  tubing  spiially  round  a 
funnel(Pig.  L),or  in  thelormof  aBaucar,onwhich 
the  evaporatiiig  basin  may  rest.  Steam  required  lor 
this  form  of  apparatus  may  be  generated  from  a  tin 
flask  or  con,  mch  as  a  workman's  tea  fiaak.  A 
iteam-dcyins  cupboard  may  be  constructed  by 
laying  a  oou  of  the  composition  tubing  on  the 
bottom  of  a  box,  such  se  is  shdwn  in  Fig.  M,  and 
oondnoting  both  ends  thivagh  bole*  bored  in  the 
■idei  of  the  box  to  the  outside.  Steam  passed 
through  this  ooH  heats  the  whole  apporatna  to 
about  190  to  200°  F.,  which  is  quite  hot  enough  for 
ordinary  drying  operations,  such  ss  drying  Slten, 


bored  ooik  in  a  wide- mouthed  bottle ;  in  the  ap«r- 
tnrea  piece  of  glasa  tulang  is  inMrted  fFIg.  1). 
fonsiog  ft  wick  eaniar,  aad  tha  wbcil«  Ii  —  — 


it  fljit  through  the  drying  cupboai^  then 


lai^  then 
11,  and,  lastlj, 
then  beladlol 
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through  »  eaoAtcmr,  and  used  in  tha  UbontM?  u 
Wood  BaiiiiialtoB. 


be  mads  bom 


ipumed,  which  wHI  give  it  a  neat 
ippeannoe. 

Ohemioal  Appazatna. 
Among  the  man^  Bmpls  foinu  for  th«  conatant 
mpply  ot  mlphoTstad  nfdrogai,  earbonie  Mid,  or 
h;ut»aD,  the  two  tollowaig  may  he  mentioned : 
k  6oi.  wide-maothed  hottle  <Fig.  P)  Ii  flttsd  with 

rd  oork,  bored  with  two  hole* :  laoiuadelinry 
Ii  fitted,  and  in  the  leoond  an  npii^t  tube, 


■boa  tha  other  sod  a  onira  ia  oat  to  hold  the  t««t 
tah«  and  pniTttit  it  bom  aljpping.  The  damp  part 
it  fanned  bom  a  aioular  piece,  but  only  fin.  in 
1,  Z)iD.  of  which  are  beveled  aS  in  the  ihspe 
— a —    — J  —  ii.. fi^  K  cniTBiaent 


haTing  a  laige  bulb  blown  in  tha  oentre,  rMdung 
to  the  bottom.  Ths  bottom  of  the  amaitAat  a 
oanred  with  ooane  pieoea  of  ^aaa,  and  ue  genai- 
iHztg  tnbatanoe*  plaoed  on  thia  l^ar.  Aa  aoon  aa 
heitnam  of  gaa  li  ont  08  by  okwinir  ths  exit  tnbe, 
he  acid  la  foiMd  into  the  bulb,  and  tM  erolntiOD  of 

ta  of  a  wide -mouthed  tube, 


A  ratort  or  bniette  itand  (Fig.  O)  can  be  made 
ai  foIlowB :  On  a  aott  wood  or  deal  ba««  an  nmie^t 
of  ib^ght  doae-gniued  wood  about  liu.  widsby 
Jin.  thick  li  flnnlT  fixed.  Thia  ii  out  with  a  wide 
«aw  thna-qnaitan  down  its  length,  dividiiK  the 
^jriit  into  two  equal  |in.  Mnana.  Anindibelow 
£•  cutting  a  Mtsw  i*  bzu  to  prarnt  the  wood 
bom  txB^ng  and  the  cutting  from  estouding.  At 
the  top  the  two  rviaraa  aw  jdned  together  by  a 
■onw  haTiog   a   thumb  ^eoa   to  enabla  It  to  be 


looMUcd  or  tightened  at  will.  His  clamp  part  ii 
mads  by  beodmg  a  pisoa  of  itoat  tinned  iron  plate. 
l(Hn.  by  lin.,  in  half,  and  hammering  tha  joint, 
thui  making  two  anna  Sin.  long.  TEis  ends  are 
then  bent  in  Tsthar  lea*  than,  a  half  drole,  to  catch 

around  object  whldh  they  ar«  deatinsd  to  hold, 
liuBd  wiu  oork.  An  ordinary  braaa  curtain  ring 
it  then  hanunarod  so  aa  to  form  an  alongated  oUong, 
and  slipped  oTsr  theelamp.  By  alttdng  the  poaiticm 
of  thia  nng  the  jaws  of  the  elunp  may  ba  extended 
OTMntiamd.  Ths  top  tcmwo^thenpr^tia  then 
looMCtsd ,  and  the  hammerad  end  (rf  the  damp  placed 
within  ths  lUt ;  on  twhtning  ths  Mmw  ths  two  lidea 


leqoirtd  to  be  sleratad  or  depressed,  all  that  haa  to 
be  doos  ia  to  loosen  th«  tap  screw,  idaoe  the  damp 
In  flu  darind  poaitioa,  aod  ag^  lorew  np  tighc. 


,  with  a  puamnad  cork  which  hai  been 

perforated  with  four  or  mors  bolsa  (aee  Fig.  Q). 
The  sulphide  of  iron,  marble,  or  lino,  aa  the  sue 
may  be,  ia  tben  placed  in  the  tuba,  and  the  other 
end  oloaad  with  a  wall-fitting  oork,  supplied  with  a 
delJTery  tube. 
This  ia  than  pUoed  in  a  wide-rooathed  jar  half 
Qed  with  dilnted  add ;  on  itoppins  the  currant  of 
bU  tha  aald  ia  forced  out  of  the  ump-gUas,  and 
conieqnsntly  the  gcoaration  of  gas  ceasea  till  the 
deliTtiy  tnlie  ia  reMuned,  when  the  add  flow*  into 
the  inner  tube,  and  the  action  recommences. 

A  gaa-hoIdsT,  which  may  equally  Well  he  OMd 
for  an  aqdnilor,  can  be  made  by  eonnedlng  twO 
Winchester  quarts  by  means  of  an  indiarubber  tube 


dividon  is  rsqubsd.  TUa  starta  a  eraik  wl 
be  Isd  in  any  iatbni  dbectiou  by  tha  earef 
oatioQ  of  a  hot  rod.  A  ewtnfai  amount  of 
is  required  to  GanyUila  out  in  a  satisfactory 


are  roaghe&ad  by  aa  wpliealioo  of  a  file, 
peivdaSu',  reasnot^  oc  gaa  Jar  ia  tMdy 
llsrs  sre  othMt  mattioda  of  wmotiag  the 


by  lettiog  a  p> 
through  the  m 


rr  hmrf  fra 
Anottarw 


of  wet  Star  paper  round  the  part  to  be  sera 

gunge  ths  Dottle  eTenly  into  boilinywat 
a  papar  line.  Bottlea  and  wide  tubes 
divided  by  wrapping  wet  flltor  p*Ii<>r  eveol 
the  glatt  on  eithcs  Bde  of  the  denivd  lineof  I 
teavmg  a  iin.  free.  Thia  free  space  is  thei 
in  a  Bunaen  flame,  and  on  giving  a  abaip 
pull  the  glass  will  gaoerall;  sevnr  along  an 
portion ;  bat  thia  1*  by  no  means  an  mfa 
reliable  method,  ttrotna  flaski  and  retort* 
wnverled  into  serrioaable  evuoratiiig  bi 
leading  the  crack  with  the  aid  of  a  heated  | 
within  2in.,  mom  or  tesa,  of  the  bottom,  ■ 
horizontally,  so  aa  to  out  off  a  ■auoer-aha^ 
The  ed«  sre  thai  tounded  in  the  blow|Kp> 
lip  made  bj  strongly  heating  the  edge  at  on 


(Fig.B).  Bachbottleiafittsdwithacorkmwhidi 
are  placed  two  tubes  bent  at  riKht  angles,  one 
reaching  ta  the  bottom  of  the  bottle  and  the  other 
to  the  base  of  the  cork.  The  rubber  tube  oonnects 
the  two  long  tnbea :  when  the  liqnid  ia  required  to 
flow  from  ons  to  the  other,  the  full  battle  ia  nised, 
the  liquid  tiphona  over  into  the  lower  battle  and 
forces  out  the  eaa  contained  therein.  If,  however, 
the  appantui  u  required  u  an  aapiratar,  the  tube 
to  be  aspirated  ia  attached  to  the  shorter  al  tha  two 
.  of  the  full  bottie,  aod  tha  other  lowered ;  the 
from  the  upper  to  the  lower  bottle 
cauate  a  dunlnnlion  of  presaure,  and  thua  induces  a 
current  of  air. 

Out  of  a  Windheater  quart  a  servicaableparoo- 
latormaybe  made  by  removing  the  bottom  (Fig.  S). 
Tkit  is  acoompliahed  by  touch^  the  side  w^  a 
jiaoe  of  nd-hot  ^aa  rod  at  any  place  at  whicJi  a 


tnbcBol 


which,  when  tha  glaas  is  acttened,  ia  alighti; 
outward  with  a  piece  of  warmed  metal,  si 
knits  blade. 

Drying  tubes  for  pmruoe  stone  and  aulpht 
(Fig.  T),  having  a  compact  and  neat  up 
may  be  made  in  the  following  way  :— TaJ 


tube    about 


long    I 


.    _  Ltiously   I 

makiog  two  conatrictiona,  care  beang  take 
let  the  glaaa  in  these  two  plaoea  be  &o  thin 
beat  between  the  two  narrowed  portion 
white  hot  remove  from  the  blowpipe  ani 
pull  the  tuba  apart,  always  revolving  da 
ap^cation  o(  the  blowpipe  fiama. 

Tboa  two  tabee  are  priiduced.  By  carefu! 
and  blowing,  round  off  1^  bottom  of  ca 
leaving  tha  glaas  a*  thick,  if  poaaUa,  •■  tl 
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THE   HIELISASN  BATTBET  CELL. 

'I 'UK  bkttsrj  cell  shoDm  in  the  engraTJiin  an- 
J.  naiad  bu  been  jiatented  Iv  Mr.  C.  J.  Birti- 
inuin,  of  91,  Green-sttcet,  Neir  York,  and  i*  to  be 


known  in  tiade u  "ThaChampion.''  The  battery 
ii  mada  ap  in  two  liistinot  pattsnu,  Ihe  difFerance. 
howVTCT,  Ddng  only  in  tbe  toira  ot  the  aac,  and 
it  will  M  isen,  by  lefemng  to  the  illnstntioDa, 


that  ona  of  thn 

Ledanche  line,  nhile 

corni(tat«d  abeet  xiuc.    When  the  mil 

plojsil  the  battmy  ia  moit  luitable  for  telephone 


Fto.  3. 


work  and  where  a  congtsnt  ontpnt  0/  anff'Wf  ^ 
required,  while  the  comgaled  zino  a  ,  lA  where 
Ui^  qnutitiai  of  cuiient  (or  ■  ifc™  "»f*'_  i,  the 
aMdentnm,  u  m  gai-lighting  wvtt    ^'^rfC-l'*U 


the  iliAtinauiehed  electrician,  Oeorge  d  InfreiillB,  ia 
■ubmitted.  in  which  tbe  following  fi^ui^'  "c  set 
forth  :—Eloctromoti  so  force,  1*4  volt;  iutotual 
lerietance,  -IT  obia  ;  current,  i-'i  umpirei. 

Hr,  Hirlimum,  aa  for  from  having  any  doubts 
to  thow  figiires,  statei  that,  by  &  apecisl  prooe« 
through  which  the  cuboos  are  put  after  beJang,  it 
anytlung  there  wilt  be  on  increaee  in  the  amp^nge 
i)f  his  cell  beyond  the  olBcUl  report  above  giren. 
The  carbon'reseFToir  is  quadrangular  tntfaape,  and 
cbBj-gtd  wiUi  ingredient*  under  a  lacnt  fmmnla, 
and  IS  provided  with  a  neat  top,  fitting  doeelT  into 
the  ^lass  jar,  to  provent  eTaporation  and  faolitato 

The  'iUnitrationi  explain  themwlTee.  Fig. 
the  cell  complete.  Fig.  2  shows  the  two  fom 
zinc,  and  Fig.  3  the  carbon  reeerroir. 


SCIENTIFIC    SOCIETIEa 


WESTERS    MICE08C0PICAL    CLUB. 

VT  the  meeting  held  Feb.  2nd  at  bis  house,  Mr. 
V/.  Crookes,  F.tt.S-,  look  for  his  subject 
■■Electricity  and  High  Vacua."  Tbisheillnstratod 
with  a  series  of  brUliant  and  beautiful  experiments, 
which  elicited  frequent  apptauw  and  constant 
admiration,  tbe  pboBphoreaceut  oondiUoo  ol  mbLes, 
didjnonds,  and  certain  rare  earUu — lamarla,  yttiia, 
&c.— being  especially  admired.  Z'      ki 

Tbe  electric  energy  was  derived  from  a  large 
induction  ooil  bave  some  60  milee  of  secondary  wire 
and  giving,  with  two  calls  of  a  storage  battery,  1 
spark  of  4  Dr5in..  which  ii  equivalent  to  an  electro- 
motive  force  of  about  100,OUO  volts,  aufbGient  tc 
give  a  dangerous  ahook  to  anyone  incautiously 
touching  the  uncovered  wires. 

The  high  vacua  were  produced  in  glau  vesael: 
eihauated  ot   air  and  other  gases  b;   means  of  1 
complai  mercurial  or  Sprangel  pomp,  and  in  tht 
eiperimenta  described  ranged  from  TSmm.  or  about 
^jtb  of  aa  atmotphere  ja  very   slight   de^ee  □( 
eihauition,  as  was  explained)  to  ,i;.'iTnth  of  a  mm., 
or  0*13    millioutli   of  an  atmosphere,  the  residoal 
preuure  being  meaiured  by  the  McLeod  gauge. 
•  To  show  the  appronriatoaew  of  the  subject 
the  consideration  of  a  microscopical  club,  Mr.  Croi 
aUted  that  it  dealt  with  the  infinitely  amall— vix., 
with    the  ultimata  moleenlee    of    matter.     Aa 
illustration,   he  observed  that  if  a  Jine  one  n 

"  leh)  in  leogtb  bo  supposed 
"■  -f  the  Atlantic  t ' 
>uld  appear  like 
smalt  shot.  More  exactly,  this  woulil  ..  ._. 
apparent  tir.e  of  the  rphetsa  of  icBuence  of  the 
molecules,  they  themselves  being  probably  very 
much  smaller  than  this.  Thekiueticlbeory  of  gases 
teaches  that  tbe  cocetituent  mulecules  dart  in  averj 
possible  direction  with  ffreat  but  continually  vary, 
mg  velocitios,  coming  aWost  oeaselassly  into  mutual 
collitdon  with  each  other.  The  frequency  with 
which  a  particular  molecule  will  ooUida  with  others 
and  the  mean  length  ol  its  free  path  will  depend  < 
"- '  ~   present  in  a  given  apace,  aa  well  aa  < 


(leretuF 


lary  gues  the  length  of  the  mean  free 
path  ia  very  unall ;  hence  oollisirms  are  frequent, 
and  we  thereby  get  the  properties  typical  of  gaseous 
matter.  By  greatly  reducing  the  uumber  01  mole- 
cules iu  a  given  space,  and  so  greatly  diminishing 
the  frequency  of  mutual  collisions,  we  may  get  a 
mean  free  path  comparable  with  the  dimensions  of 
the  containing  vessel. 

Tbeu  tbe  properties  which  consLtuta  gaaeity 
gradnally  disappear,  and  we  get  the  ultra-gaieous 
or  radiant  form  of  matter.     Mr.  Crookea  supgesled 

space  as  an  illustration,  and  remarked  that  tbe 
•peed  of  the  molecules  of  atmospheric  air  ia  about 
(ID  times  that  ot  an  express  train,  while  their  mean 
free  path  is  but  the  m^oiptbof  a  mm.;  but  by  ci- 
haustingto  the  hundred-milJiontb  of  an  atmosphere, 
a  poiut  now  easy  to  attain,  the  mean  ]ialh  is 
increased  to  30(t.  Sucb  is  the  mrefaclion  of  the 
atmosphere  at  a  height  of  90  miles  alMjve  the  earth's 
surface,  whilst  at  iSv  miles  above  the  earth  the  free 
path  must  becocae  about  10,000,000  miles.  In  the 
Erst  experiment  shown  the  induction  spark  was 
pa<.<!ed  through  a  tube  only  slightly  exbausled.  and 
appeared  as  a  llue  of  light  or  Seiible  conductor, 
which  was  locally  attracted  or  repelled  by  an 
electro-ma^at  placed  beneath.  In  the  next  ex- 
periment tiie  vacuum  was  j^mm.,  and  a  totally 
different  effect  was  observed  :  the  electrified  mole- 
cules passing  in  straight  lines  through  a  >nial!  hcle 
in  a  plats  of  mica,  and  making  their  path  apparent 
by  impinging  upon  a  phosphorescent  screen ;  the 
electio-magnat  no  longer  deflected  the  path  merely 
locally,  but  BO  pulled  it  down  to  itself  that  it  no 
longer  reached  across  to  tbe  positive  pole. 

Hydrogen  gs^  eshauated  to  'Imta.  showed  the 
flexible  hno  of  hght  brokin  up  into  a  discontinuous, 
aliatified  line  of  diactLarga  of  blue,  red,  and  gray 
disc*.    At  a  certain  atage  of  eihaostjon  all  theblua 


spectroscope  shows  thla  to  be  doe 
vapour,  derived  from  the  Sprongal  pump.  TW 
grey  discs  probably  indicsto  carbon,  prtwsit  m  la 
oxide  or  hydride,  the  pink  alone  being  du  ty 
hydrogen.  Mr.  6rookea  thinks  pom  bydrogta  k) 
never  yet  been  prepared,  and  probably  ao  one  bs 
ever  naed  eci  many  precautiona  to  insure  its  focltf 
a>  he  himiaU  has. 

In  eiplanaljan  of  the  dark  Riaoe  seen  around  tkl 
negative  pole,  and  first  uotiasd  by  Faraday,  it  «m 
(nggaatad  that  tbia  represents  the  free  path  of  Ik* 
moleoales  fneraaaad  in  length  there  by  liritiir 
repoliiDn ;  the  Inminoni  part  nest  to  tbi*  baiBftIa 
fighting  ground  of  the  inooming  aod  the  miaM 
moleculea,  prodndnethera  nestlj  iucraaaad  iIhs- 
phonaoent  eftaota.  ^iase  cStacta  ware  weU  ^nii 
with  the  yttria  and  nmaria,  tho  apBctra  of  Ml 
tbeae  eartiis  being  discontlnuaiia,  like  that  it  a 
laminoiu  gas,  insuadot  oontinuoiis,  like  oidfui} 
incandescent  solids. 

Tbe  pbosphoreionoe  of  Brazilian  and  S.  Aftkaa 
diamonds  was  shown  to  differ  markedly  in  ooImt, 
and  that  of  a  dull  and  oomparstivary  valaalM 
diamond  was  shown  to  be  brilliknt  in  the  aittsM^ 
and  tbe  residual  pbospbornscoD  ce  unusoaHy  gnafc 
A  peculiar  form  of  nuc  sulpliida  produced  sitt- 
ficudly  in  hexagonal  crystaLi,  onlike  the  caUe 
crystals  of  tbe  natural  form,  gave  vary  tnUtsit 
offeots.  The  ^ost  remarkable  experiment  el  si 
was  tbe  conoebtration  of  tbe  molecnla  npsM 
from  a  concave  mirror,  and  directed  thingh  a 
minute  aperture  on  to  the  van ee  of  a  Bmallml> 
mill  of  afuminum,  which  rotated  with  araatipsi 
the  molecules  returning  from  this  -'""■'■-^  into  Os 
iirat  one  through  a  second  apertupa,  owing  to  the 
dillerenoe  in  pressure  and  setting  in  rotsIiM 
another  "  molecule- mill,"  as  it  was  called.  "Om 
vacuum  used  was  tbe  T,i,,j  of  a  rom. 

Further  uperiments   were    tben  shown 

prove  the  theory  ad  van  cal  by  a    foreign    • . 

named  Puluj,  that  tbe  eSecta  obeerved  are  das,  nk 
to  nltra-gaseous  matter,  but  to  minute  partjcksef 
the  aloctrodea  witbio  the  glass  vosaela. 
placed  outside  instead  of  inside  the 
vaseela,  and  the  same  results  occurred.  Even  O* 
theory  that  the  molecules  were  really  parts  of  ft* 
glass  vessels  waa  eiparimentally  combated,  ' 
shown  to  be  inefficient  to  explain  the  rf 
produced. 


PnoF.  A.  WouvBauAiTT,  of  Vienna,  has  ban 
eiamining  tbe  permansDoe  of  water -oolo  ma.  H* 
finds  the  most   unalterable   to    bs  yellow  oeta% 

lakee  and  the  carmines  generally  bleach  almotf 
uuxecugnisability. 

□obson'a  Aokbt  Qnlde.— Mr.  H.  J.  Pvte 
Jolly,  of  Ipswtcb,  sends  us  a  set  of  Dobaon's  kafU 


_    found  much  favour 

and  which  ho  has  patented  in 

guides  are  made  of  solid  brasa,      ,____ 

metal  to  take  the  screw-point  ol  any  auger 
injuring  the  screw,  when  reboring  or  eotolv 
boring  to  a  larger  size  any  bole  preTioosly  na^ 
When  applied  to  lathe  augers  these  gnidea  ato 
the  augers  to  be  used  at  greater  speeds. 

Steam  Lifeboats,— At  a  meeting  of  the  SodaQt 
of  Arts,  Mr.  J.  F.  Green  read   a   paper  ■■>"  "fikaa 
Lifeboats,"  Prof.  Francis  Elgar.  LL.D. 
chair.     Mr.  Oreen  commenced  by 


.,  occni^iif 


hearers  th 


leeting  of  the  British  Aaw- 
Leeds  he  had  read  a  papc  m  ttt 
steam  lifeboat  his  firm  were  bnildinf  lir 
1  National  Lifeboat  Inititotioa.  Sms 
had  been  completed  and  aamt  Oat  (M  nd 
lifeboat  service,  and  Iberefbra  ha  wai  nowka 
position  to  sapplemeot  liis  fonaer  p^Mr  by  giilif 
actual  proofs  of  the  great  value  aa  a  li»-HVBf 
vessel  ot  ttie  first  steuD  lifeboat  ever  niii^iiii<J 
The  design  oontained  many  paonUaiitiaB,  od 
tho  mode  ot  propulsiom  iraa  the  wUtr-jit 
pcopatler.  The  hydraulic  sptam  had  bw 
adopted  because  no  other  meUiod  of  propalM 
would  drive  a  similar  vessel  at  the  nm*  oaal 
iu  anTthiog  of  a  sea.  The  advantagaa  daari 
'  ha  bad  ooostructed,  i^ifej  ka 


were  aa  foUowa : — The  propdhn^  power  ia  As 
vessel  is  instanlaneons.  and  as  elBsUDt  in  haavraM 
ss  ia  amooth  water.  No  racinc  or  in  jnrioni  Ai> 
to  tbe  machinery,  howeverDntadezoUaorpititaii 
The  vibration  experienced  is  very  much  l«s  tka 
that  met  with  in  a  screw  or  paddla-boaL  AsM* 
engine  runs  in  only  one  direction,  the  oompBoatl^ 
weight,  and  wear  and  tear  of  msfMnnj  are  msflj 
reduced,  nai  there  is  no  loss  of  time,  dv  k 
aloppiog  and  reversing,  for  gtniig  attem.  "Om 
are  no  serious  obstacles  under  tratar  to  intMftO 
with  her  sailing  qnalitiea  and  aSect  her,  if  i» 
should  take  the  ground  or  nui  fool  of  ropas 
wreckage.  Should  anything  happen  to  the  mMK 
she  will  steer  well  with  the  turbine  alone:  Bit 
with  both  together,  h«  naanieavring  power  ak  I 
in  excess  ot  axj  other  ksowo  steering  tmB|l-   I 


^OijBK  taoBAnna  and  would  OT  BOIENOX:  Ho, 


mi. 


su 


SCIENTIFIC    trEWS. 


THE  Astroaomical  Tapere  prepRjad  for  the 
of  the  Americuj  Naulu-al  Almanac  conUin 
a  review  of  ths  ohaervstiona  of  tho  TransiW 
VemuinlTei   and   1769  by  Prof.  Hlmon  Ne' 
vomb,  A.R.A.S.,  director  of  the  U.S.  .Vaufi 
■^Imanat,  in   whioh  he   giTea  the   value  of  tho 
vqnatoml   horixantal    pu^loi:    of    the  aun  u 
8-79"  with  a.  prob«hlfl  error  of  '031  . 

Circular  No.  29  ol  the  Wolaingbam  Observa- 
toiy  itatei  that  a  atar  8-S,  red  HI.  type,  not  in 
the  D.M.,  wasoheerved  there  Jan.  31,  Feb.  land 
a  «tE.A.  5h.  32in.  37s.,  N.  Dec.  31°  n7' ('65). 
Mr.  Espinaaya  "the  star  a  perhaps  variable." 

Mr.  J.  E.  Gore  sonda  as  a  copy  of  his  paper 
(imprinted  from  the  Fras«eiiH3>  of  the  EoyBl 
Xruh  Academy)  on  "A  Catllogae  of  Binary 
ware  for  which  Orbits  have  been  Computed." 
The  catalogue  will  1m  very  useful  to  those  ol 
•BTvers  who  Uy  tbanuelvee  out  for  star  work,  \ 
Mr.  Gore's  labouia  in  this  connection  are  always 
tnutworthy. 

Dr.  Bakhuyseo,  director  of  Leyden  Observa- 
'  toiy,  has  issued  the  Gftb  and  sixth  votiimes  of 
■tar  obaerTations  modo  in  Loydeu. 

Thfi  death  is  anneuni'ed  of  Dr.  K.  August 
Otto,  the  inventor  of  the  (jas-engine  which  bears 
Ills  name,  and  which  was  tho  flnt  n»tly  practical 
motor  of  tho  kind.  It  was  in  I8G7  that,  in  con- 
ja&ction  with  Langen,  he  surprised  those  who 
viuted  the  Paris  Exhibition,  and  although  the 
■old  vertical  pattern  Usled  tor  some  voara,  it  »oon 
^ve  way  when  Otto  brought  oat  w'hnt  is  known 
M  the  "silant"  ongiou.  Dr.  Otto  waa  in  his 
JUty- ninth  year. 

Hi'.  Robert  Forester  Mushot,  a  steel  maker, 
'whoae  name  at  lenat  is  well  known  to  all 
amnhanicB,  died  recently  in  his  eightieth  year. 
"Tbe  youngest  son  of  the  late  David  Muahet,  he 
jrobahly  ioheriled  from  his  tatW,  a  distin- 
gniahed  practical  metallurgiBt,  bis  love  ol 
SnTertigntion  and  eiparimontal  research,  which 
took  the  form  of  a  study  of  trudhla  steel  at  his 
, -works,  Coleford,  Forest  of  Dean.  There,  besides 
-4iM)  discover}-  of  the  value  of  china  clay  in  the 
Muumfacture  of  crucibles,  he  succeeded  in  pro- 
Jnignga  gpeconjly  hard  stBol  by  addition  of  tungsten 
■ad  other  elements.     Uis  gniateet  discovciy  vi 

however,  the  application  of  spiegdeisen  in  t 

JBewemet  process,  which  Mr.  Menelaug,  when 
'p«flident  of  tho  Iron  and  Steel  Institute,  described 
'«•  "  one  of  tho  most  elegimt  as  it  was  one  of  tho 
moet  beautiful  processes  in  metallurgy.' 
Through  some  error  in  omitting  to  pay  the 
Tktont  Office  for  renewal,  his  trustees  caused 
■nneli  loss  to  Mr.  Jf  uahet  ;  bat  he  received  the 
Ttt— imfir  tiold  Uedal,  and,  it  is  stated, 
Mwarded  in  a  more  substantial  manner  by  Sir 


twsnty-eighth  year.     He  was  the  flrst  profe 
*rf  ohemistry    ld    the     Technical    Institute 

Dr.  Karl  Weihrauch.  director  of  the  Meteoro- 
logical  Observatory  at  Dorpat,  died  the  othei 
dicf  in  his  fiftieth  year. 

The  annual  general  meeting  of  tbe  Geological 
Sodety  will  be  held  on  the  aoth  inat.,  and  the 
FoUowB,  with  their  friends,  subseiiaently  dine  at 
the  Bolel  Metropoh- 

At  the  meeting  of  the  Royal  Botanic  Society 
bat  Bsturday,  Mr.  Sowerby,  the  secretary,  re- 
ferred to  the  importanoe  of  indiarubber  and 
mtta] "--  ' '-    ■■ 


pOTcha  impoitod  to  Europe  (in  lS4'i;,  and  gutta- 
percha shortly  after  that  date  was  used  to  insu- 
latfl  the  first  lubnurine  telegraph  cablea.  Up  to 
the  present  moment  no  substitute  has  been  found 
ko  tike  its  place.  From  tho  wholesale  cutting 
down  of  adult  trees,  and  the  reckless  clearing 
And  burning  of  the  forests,  tho  trees  fnmlsbingthe 
BHwt  valuable  kinds  of  oullapercha  are  become 
■c«ce,andin  some  looalitiesarc  utterly  eirtirpated. 
This  is  also  rapidly  bocoaiing  tho  case  with  the  trees 
-which  supply  the  varieties  of  indiarubhar,  and 
•ooner  or  later,  rays  Mr.  yowerbj-,  all  natural 
WMCetab[o  products  used  by  man  must  bo  artificially  . 
otdtivated,  as  tbe  natural  supply  never  keeps  pace 
with  the  artificial  demand.  Some  few  attempts 
Itave  been  made  to  culdvato  indiarubbcr,  hut  as 
yet  not  very  succeaefullj.  | 


]t  is  stated  that  tho  Coanly  Coonci!  of  Devon- 
shire lus  voted  £3,000  for  scientific  lectures 
during  the  present  year.  It  is  proposed  to 
engage  (our  lecturers  to  deliver  tw^ve  full 
courses  on  elementary  mechanics  and  chemistry. 

Next  Tuesday  (17th)  Mr.  F.  W.  Rudler 
lectures  at  tho  lloyil  Victoria  Hall,  on  "Our 
Chalk  Hills." 

A  course  of  free  lectures  on  matters  connected 
with  building  is  being  delivered  at  Carpenters' 
Hall,  London  Wall,  on  Wednesday  eveniags, 
commencing  at  8  o'clock. 

At  the  conversaiione  of  the  Linnean  Society, 
Mr.  Rowland  Ward,  P.Z.S.,  exhibited  a  frog 
[Sana)  of  tho  spodea  common  in  tliis  country, 
but  a  singular  example  of  colour.  Tho  specimen 
was  full  grown,  and  entirely  of  whita  dash  tint, 
the  eyes  bright  ruby,  rinuned  with  gold,  as 
though  set  like  jewe^,  making  it  not  only  one 
of  the  moat  curious,  but  one  of  the  most 
beautiful,  of  the  batrachiana. 

The  Kov.  Dr.  Dallinger,  F.R.S.,  delivered  a 
lecture  last  week  at  Westboume  Park  Institute, 
on  "Spidera:  their  Wit  and  their  Wisdom," 
in  the  course  of  which  he  said  that,  viewed 
through  tbe  law  of  croation-^whlch  is  the  lai 
of  evolution — all  backboned  animals  are  noi 
held  to  be  tho  outcome  of  spider-like  forma,  s 
that  the  spider  now  becomes  "  a  man  and 
brother."  Spiders  occupy  a  high  place  in  th 
intellectual  scale,  although  their  "  wit  ani 
wisdom  "  difler  with  the  several  speciea.  Their 
wisdom  ia  more  than  merely  inherited  instinct :  it 
is  mind,  diSering  only  in  degree  from  that  of 
Dr.  Dalunger  oihibited  on  the  screer 
jries  of  procoasea  by  which  a  spider  makei 
its  wonderful  net,  an  operation  said  to  occupy 
the  spider  losa  than  an  hour— indeed,  Dr. 
Dallinger  haa  seen  a  net  made   in   tliirty'Gvo 


At  the  Royal  Institution  next  Saturday,  Lord 
Rayleighi  F.li  S.,  begins  a  coarse  of  sii  lecturea 
~  "  Tho  Forces  of  Cohesion." 

a  recent  meeting  of  the  Royal  Society  of 
Edinburgh,  Prof.  Rutherford,  F.K.8.,  deUvered 
an  address  on  tbe  "Sense  of  Hearing,"  in  the 
course  of  which  ha  criticiaed  Helmholti's  theory 
of  tho  manner  in  which  the  cochlea  is  affected 
by  sound- vibrations,  and  showed  the  great  ana- 
tomical dilEcultioa  of  any  theory  that  regards  the 
basilar  membrane  as  the  transmitter  of  sound 
'  I  to  Corti  s  cells,  and  as  an  aiialyst  of 
complex  sound-vibrations.  The  basilar  membrane 
is  heavily  damped  by  the  cellular  elemeota  above 
and  beneath  it ;  and,  in  the  case  o(  the  rabbit, 
division  into  two  layots  with  a  homo- 
geneous tissue  between  them,  and  also  beneath 
the  lower  layer— an  ansngement  that  mast 
greatly  interfere  with  any  localised  sympathetic 
vibration  of  its  fibres,  'fbe  hair  ceUs  of  Corti 
are  the  tme  nerve  terminations,  and  are  placed 
in  a,  favourable  position  for  receiving  the  sound- 
waves transmitted  to  them  through  the  supoc- 
membrane  of  Corti.  Although  no  hy- 
pothesis is  free  from  difficulty,  I'rot.  Kutherford 
thinks  the  most  feasible  theory  ia  that  the  great 
extension  of  the  organ  of  Corti  in  tbe  mammal  is 
for  the  purpose  of  increasing  the  aumher  of  hair 
colls,  ao  that  the  appreciation  of  the  qualities  of 
sound  may  be  more  acute,  and  thenuoro  more 
'  itelligent ;  that  the  hairs  of  all  the  cells  of 
orti  are  affected  by  tones  of  overy  pitch,  and 
that  the  sound  vibratiou  uro  tranalated  byCorti's 
cells  into  nerve  vibrationa  aimilar  in  frequency, 
amplitude,  and  form  to  those  of  the  sound  :  and 
that  tho  different  sensations  of  tone  are  due  to 
irvo  vibrationa  of  diilerent  frequency  and  form. 
It  is  stated  that  Mr.  E.  H.  Hankin,  of  St. 
John's  College,  Cambridge,  has  discovered  a 
remedy  for  AJnthrax  (splenic  fever  ;  wool -sorters' 
disease).  Mr.  Hankin  had  obtained  a  place  in 
Dr.  Koch's  laboratory,  but  a«  be  could  not 
obtain  tbe  information  he  went  for,  he  turned 
ion  to  tho  discovery  of  a  remedy  for 
Anthrax,  a  subject  ho  had  studied  for  years. 
Tho  rat  enjoys  immunity  from  many  intoctious 
diseases,  including  Anthrax,  and  Mr.  Hunkin's 
researches  resulted  in  the  discovery  of  a  "  pro- 
proteid  "  in  the  bodies  of  rata,  which, 
cultivated  in  the  usual  method,  may  bo  found  a 
remedy  not  only  for  Anthrax,  but  also  for 
diphtheria,  a  disease  that  does  not  attack  rats. 
Mr.  Hankin  obtains  the  "duid"  by  extracting 
[ho  spleens  of  rats  with  a  SO  per  cent,  solution 
of  glycerine. 
In  reply  to  a  memorial  in  favour  of  decimal 


weights,  kc,  tho  ChancaUor  of  tho  Exchequer 
wrote:  "  I  roust  own  fr.inkiy  for  myself  tint, 
though  I  am  aware  that  powerful  aryumenls  cun 
be  put  forward  in  support  of  tbe  decimnl  system, 
I  cannot  undertake  to  recommend  its  adoption  to 
the  country." 

An  Exhibition  for  the  (ioographlcal  Sciences 
will  be  held  at  Berne,  August  lO-IS  next,  in 
connection  with  the  Intcmational  Goographical 
Congress.  Herr  II.  Waher,  editor  of  tho 
Jahrbiieh  of  the  Swiss  Alpenklub,  is  acting  nA 
secretary  and  commissioner. 

A  committoo  has  been  formed  to  prepare  an 
ovation  to  Prof.  Holmholts  on  August  31,  his 
seventieth  birthday. 

Prof.  Rudolph  Virchow  completeshis  sevenUoth 
year  on  October  I3th  next,  and  representative 
committees  have  been  ferm»i  in  Germanv  and 
in  this  country  to  commemorate  the  occasion  by 
presenting  hini  with  a  testimonial. 

The  Poatmaster  Oeneral  liaa  offered  throo 
premiums  (£1350,  £100,  and  £fiO)  for  the  best 
proposals  that  may  bo  sent  to  him  not  later  than 
noon,  May  1  next,  for  an  improvement  in  tho 
apparatu-inow  used  tor  transferring  mail-bags  to 
and  from  tisins  in  motion.  A  model  of  the 
iipparntus  in  use  can  be  seen  on  application  at 
the  office  of  the  Controllor  of  the  London  Postal 
Service,  Uonoral  Post  Office. 

The  Liverpool  overhead  railway  will  prohahly 
he  worked  by  electricity.  It  is  to  be  a  doable  lino 
for  passengers  only,  and  will  extend  from  Fort - 
road,  Seaforth,  to  the  Harrington  Dock,  n 
distanco\of  nearly  seven  miles.  Considerable 
progress  haa  already  been  mide,  but  the  kind  of 
motivo  power  to  be  emjiloyed  hasnotyot  baon 
settled. 

An  electric  railway  has  been  projected  from 
Vienna  to  Buda  Pest,  a  idiittHnco  of  about  Mil 
miles.  It  ia  proposed  th'it  tho  speed  should  bo 
75-BD  miles  an  hour  as  a  moan. 

Rtpid  transit  is  attracting  attention  in  Kew 
York,  where  the  Metronoliton  Underground 
Railway  Company  has  filed  articles  of  incorpora- 
tion at  Albany.  It  ia  proposed  to  connect  New 
York  city  and  Brooklyn  by  tunnels,  and  both 
places  with  Jersey  city,  while  New  York  itself 
wilt  be  tunnelled  on  the  east  and  west  sides  from 
the  Battery  to  Jerome  Pork.  The  plans  includu 
the  building  of  42  miles  of  timneL  at  a  coat  of 
£12,000,000. 

Tho  UartI,  a  new  steamer  in  tho  Norddsutachec 
Lloyd,  has  been  placed  on  tho  Dremen-South- 
ampton-Mew  York  line.  She  ia  n.OOU  tons,  and 
has  triple- expansion  engines,  driving  one  scraw 
at  14,000  horse-power,  with  a  boiler  pleasure  of 
1601b. 

Tho  next  meeting  of  the  Royal  Microscopical 
Society  will  be  held  at  '20,  lI'inover-Bqutra.  W., 
on  tho  ISth  instant,  whan  papers  by  Dr.  W.  B. 
Denham  on  Eniima  eqvalomltK,  a  new  earthworm 
from  Equatorial  Africa;  and  Jlr.  T.  B,  llussator 
on  the  Cysticorcns of  T'taia  coranala  Daj.  will  bo 


Dos't  pot  loose  bolls  in  jilalo  cauplin| 
.  lit  give  no  end  of  trouble  m  shearing  aui 
away  of  the  bolt-holes. 


wsaring 


GnEY  and  Wehler,  in  1720,  flrat  tranamilted 
eleetrieity  from  one  point  to  another,  and  ilis- 
tinguiihed  conductLUg  from  nun-oondueliag  bodies. 

CaalnffB  for  Bleetrlo  Wires.— Mr.  Favrkoa,  of 
Chelmsford,  haa  published  through  IS.  T.  BaUfotd, 
"HighHolbDin,  a  number  of  dositrns  forArchi- 

iturul  and  Euricbed  Casings  fur  lH^ectric  Wires, 
whidi  may  be  commended  to  the  attention  of  those 

'  ■  "  '"  electric  liglitiug  wirui  in  private 
buildings.    The  groovea  in  the 


iteel  for  a.  spring  liin.  wide,  Jin.  thick,  and  JlOft. 
long.  This  work  waa  succemiluUy  performed,  anil 
the  spring  properly  tem|iered  a'   """"    """*  ""    ^ 


le  of  which  would 
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Iir«0  mt  »M  Mini  rmrtiuati  far  «<  t^**™  »/ 
■■■■■Itlllli  in*<wiM>i*B—iif  MtfitftmyawiWi.] 


HniMiM  at  Hur  Imw  aiwiHib  tmrtiJ.  •«  eU^  tt 
— MiaiiW  ■*■  ■■■>ir  tf  Oi  £Mr,  «  mM  —  airmttn 

"IwooU  kan  nvTwintt*  «hri  b*  hninn,  udu 
ouak  ■•  ba  kamn,  Mt  no  BM*e;  and  that  notlntUi 
oolr,  bat  In  all  otlia  miliaria:  he  aqahaMaoB  maT 


B*  pacUndntaMnriadn  ai 


BilwtmDa  of  1 


nlT^tokMBadBttvirilktUalltala  ptttaan  of  hla, 
wm  nJartaka^o  wilta  Oa  wlula  bnlr  df  PivilBlu.  ■  TJv 


Ft^C^" 


»*b(iS|tai 


THB  HBW  RBD  STAX  IN  ATTBiaA. 

[32064.]— Cison-LB  No.  29  from  WolsiiighAm 
OllM.  iltoty  innimooea  tho  dinoveiy  of  koeiTTed 
riai,  witt  •  tbird  trpa  ■paotnun,  not  in  ths  D.U., 
whota  poritian  for  181)0  Ii  gimi  ai  6h.  32in.  37mo. 
iiiB.A.,mnd  +  %\°hT  in  Dw.,  flnt  iem  Jan.  31, 
IBSl.  Atiomaof  yom  randen  might  ba  indined 
to  Hunk  that  thiii&r  I*  a  HOM,  I  abonld  like  to  ftdd 
tlutt  it  fonns  one  of  a  lift  of  red  and  orange-red 
afau*  whfdi  I  IWTe  Ibond  b;  aosidant  on  varioiu 
datfS,  and  wUeb  are  not  nodded  In  any  rad-itar 
oatakin*  at  preaent.  U;  flrat  obtenatioii  U  dated 
Not,  31. 1890,  whan  it  waa  nan  at  a  baautifal  red 
atar  irith  a  wide  cmw  to  ttia  nath.of  a  ridiUae 
Unt.  Iti  taanltade  waa  eatiniatad  imnefrhat  lev 
than  the  itar  □  JI.  +  31°  1048,  6'4  mas.,  which  liaa 
Str  Kmth  of  it.  Although  it  ooold  not  be  identified 
in  tiie  DJL  chmrta,  I  nbaeqaentlr  found  In  the 
Catalogue  (Zone  31°  Baintr  Sltrmitrteiehniit, 
No.  3),  a  rtar  which  oorreiponded  to  it  in  magni' 
tode  ud  podtion  ao  well  aa  to  iMTe  little  doabt  of 
•osie  taca  io  obarting  aa  the  canae  of  tbe  diacre- 
nanoj.  The  catalwusd  itar  ia  D.U.  +  31°  1049, 
v'dauff*  HaHing  haa 
wbanit  i«  mireaanted 
three  obaarrationi  baTS  been  made  upon  it,  bat  no 
nidiDOe  of  Tariation  aa  toggerted  bare  been  noted. 
It  mar  eaaQir  be  fonnd  b*  aireeping  S'  following, 
and  a  little  lonth  from  %  ('6)  Aorwe. 

It  wonld  be  wdl  for  obaarran,  u  a  etar  doea  not 
appeat  in  tte  charta,  to  refer  to  the  oatalogae  (from 
wuch  file  chart!  have  been  plotted),  aa  miatakea 


Savld  B.  Paoker. 


BBTA  LIBB2. 

'32066.) — I  DKTOTKD   Bome  time  last  jeai 


the    ooloon  ot  itan,  and  eeeinf  tl 
"  Olertial  Obiect*  "  tfaii  itar  (^Xibrtc)  la 
La  "  a  beautiful  pale  green,"  I  obaerrad  it 


withthefoUowlogreanlt:— Ma7lT,18S0,TeUoiri^ 
Uav  20,  *elloWi£  white :  Haj  21,  white  ;  Haj,  23 
34,  and  35,  yellowiah :  Haj  28,  white.  Alt  other 
obaerratdonil  made  of  thia  star  ahowed  it  ai  either 


1.  Baslnald  Blakeley. 


[32066.]— On  Thoinlar,  Feb.  6th,  at  4.30O.H.T., 
I  tomed  d;  teleaoope  npon  tiie  nuii  which  riione 


thionghthe 

atonoadmc—  

ronod  blaok  Qot 


■what  lei  light.  Iw 


with  the  Mipaaranoa  of  aperfeoUy 

Qot  npon  In  anrfaoe,  In  diameter, 

iproilmatelj,  ^udof   "       ..  .    _     " 

■" '-'-'j  different  from  any 


_. ifdetely  d ^ 

•onaot  I  had  ever  wen,  that  I  doaUed  my  eye- 
iightf  and  at  last  eoncloded  that  I  wm  witneaaing  - 
trannt  of  Hemory,  notice  of  which  had  eaoape 
'    ■         '  "      eyepiece  '  " 

'er  loond 


with 


til  bigber  power  loond  the  not  mImsbu, 
bat  itm  patTecUy  circolar.  The  hlghart  power  I 
need  waa  about  2fi0 ;  the  telewjope  an  Stin.  CalTar, 
with  a  nearly  new  film.  The  ran  aoon  deepoied  in 
ooloor  to  blood-red,  and  t  removed  my  da»  glaai ; 
but  quite  diaitiactlT  did  I  coDtinoe  to  lee  the  **' — 
diac,  until  at  4,47  fiie  inn  aank  beneath  a  too  opaque 
oavsring. 

I  at  onoa  made  a  drawing  ot  the  poaitioos  of  ths 
■pot,  and,  upon  looking  at  the  almanac,  fonnd  no 
rectndof  atnuuit  of  Mereory.  Ia  thia  not  poaaibly 
the  intra- Mennuial  planet  again  P 

Sir  Bobsrt  Ball  says  "  such  diacoTcriea  hai 
ntnallj  been  made  by  penoni  litUa  familiar  wil 
teleaoope  obeerrationi,"  and  I  am  but  one  of  suoh 
— an  amatenr.  At  ths  aame  time,  thia  obaervation 
was  of,  to  me,  so  remorkabls  a  nature,  and  , 
mind  waa  lo  completely  ignonwt  of  the  fact  that 


others  had  thoogfat  that  they  had  i 

similBT  at  other  timea,  that  I  have  Tautured, 
In  the  face  of  such  a  oold  dooahe,  to  atod  you  a 
ote  of  it. 

In  sersnteen  minotei  I,  of  cnnres,  oonld  not  note 

proper  motion. 

Norwood.  Jobs  BaKater. 

U>Ha   JLA.TB   OF    LIOHI  TIBIBLB   AT 


17.1-THB8X,  ntened  to  Id  Mter  33048,  are 
T  rare.  They  are  tetdmically  known  as  a 
"  ran  pillar."  Thej  are,  I  belleTe,  a  varied  ot  halo 
which  paassi  TeitinUy  throogh  the  son— nrely,  if 
ever,  wen  until  the  son  itself  la  hidden  by  setting. 
a.  J.  STmona. 

WOI^INQHAKOBSBRV&TOBTBBFOBT 
—THB  TWO  NBW  VABIABU  STABS 
IN  OASaiOPBIA. 

[32068.]— Will  TOO  kindly  allow  me  to  corraot  a 
■light  slip  in  JOOT  SdMiliflo  News  (p.  503)?    Uias 
"    "—  )ke,  and  not  Hiss  Brown,    presented  the 
i«.«~i  i,..»^..._(.     sinoe  the  iaaoe  of  the 


meteorologioal  instn 
report.  Mm  Bt«oke 
additiiin  ot  an  anemo 


'A 


M  donation  of  ten 


Ctronily  dsfr^ing  ttu> 
debt  on  the  aatroooml 
farther  reduced  by  the  geperoi 
from  l£r.  George  Knott. 

.'erenoe  to  Hr.Paoker'a  letter  (32041,  p.  SOS), 

the  (ollowiiig  are  the  determinationa  of  magnitude 
of  D.U.  +  57-258°  made  here  :— 
1885.    Bee  2  and  £.    Hag.  8-5. 

Dec  H.  Uag.  87  ;  smaller. 

1SS6.    Jan.  6.  No  altaratioiL  in  mag. 

Not.  17.  Mag.  90. 

It  wiU  be  seen  that  this  star  was  at  first  mspected 
!  variatioD,  but  tb«  soapidon  waa  not  confirmed. 
In  reference  to  the  other  star,  three  obeerrationB 
only  vary  by  0-3  ot  a  magnitude. 

r.T.  Holntoah. 

ai.AOIATION  07  THB  SOON. 

[32069,]— Inr^lyto  "W.  J.  S,"  (letter  320171, 
who  aasamaa  that  the  son's  rays  bis  potent  to  melt 
ica  on  the  moon ;  and  to  "  B."  (32018),  who  i^uotes 
the  aothori^  ot  FonHlet  for  the  same  fact,  ' '  m  the 
abssDoe  ot  an  atmosphere,"  I  beg  to  be  allowed  Co 
repeat  that  the  real  question,  aa  to  whetheT  snow 
or  ioe  oan  exist  on  the  moon,  unmelted  by  the  aon'a 
rays,  moat  depend,  not  only  on  the  hesilng  power 
of  the  sun,  but  on  the  normal  temperature  ot  the 
lunar  lortace  as  well,  exposed,  aa  it  Ii,  to  radia- 
tion into  apace. 

We  do  not  know  what  this  is ;  and  any  assomp- 
tionaastowhat  differeno*  the  laok  ot  atnuMphere 
makes  on  the  moon  with  regard  to  temperature  are 
bot  aasamptiima ;  while  oor  experioioe  of  raeh  a 
ctmdition  (as  on  monnlain  topaj  ia  too  limited  to 
allow  anyone  to  ^>sak  with  anthority  on  the  rab- 
jeot.  Therefore,  m  spite  of  the  authorities  for 
showing  that  the  son  melts  ice  on  the  earth,  I  am 
bound  to  answer  "W.J.  8,"  in  the  ainrmatiTe, 
whaiheaaka  it  I  "doubt  the  power  ot  the  eolar 


rays 


melt  the  It 
'.  J.  3."  aaya,  truly,  that  tbe  aun's  rays  act 
■  " " .--...-  doea  not  show  that 


powerfully  on  the  moon ;  but  he  do< 
'•ths  intoue  oold  ot  apaoe  "  may 
power  Ihers.  He  aayi  (on  line  9  ot  letter  3'201T} : 
'  Ice  ia  a  bad  condactor  of  beat,  and  the  intense 
oold  ot  apaoe  would  not  penetrate  tar  into  it."  But 
the  ice  la  no  worse  a  oondnctor  to  "the  oold  ot 
■pace  "—or,  the  little  beat  of  space,  aa  I  aupposa  I 
may  underatand  the  words  to  mean- than  to  the 
heat  ot  the  sun,  and  in  so  far  aa  the  one  afteota, 
or  faila  to  aSeet,  it,  so  does  the  other ;  and  to 
ptOTC  that  the  sun  has  more  power  to  melt  the  ice 
on  the  moon,  may  be  bot  to  show  (hat  the  "  oold  of 
■pace"  has  the  more  power  to  treeie  it. 

Aa  to  where  the  moon's  polar  ioe-oaps  are  now — 
rapposing  it  once  to  have  nad  them^-I  do  not  think 
that  when  the;  extended  to  ths  Equator,  and  met 
there-.-whicli.  I  beliere,  is  Mr.  Peal's  idea  ot  the 
method  ot  gtaciatioD — that  there  woold  be  any 
Bsosesary  diffsisnoe  in  the  appearance  of  an  ice- 
cap at  the  Pole  to  one  at  the  Equator. 

It  aeems  to  me  as  if  "  W.  J.  S."  acaicely  rsalisee 
that  Mr.  Peal  believea  the  whole  lunar  aortace  to 
be  made  ot  ice  and  mow,  ao  tar  aa  he  can  see,  with 
meteor  duat  mixed  in.    HowcTer,  there  are  possible 

Slar  ice-caps  visible,  for  it  we  allow  that  belore 
lal  action  stopped  flie  lunar  rotation,  and  allowed 
frozen  water  to  collect  towards  the  earth,  so  as  to 
displace  its  centre  ot  gravity,  or  that,  tor  aoy  other 
resaoD,  tbe  poles  haTe  been  somenhat  shitted  ainoe 
"     gladation  took  place,    we    can    see   that,  by 


plvang  the  S.  Pole  near  Tycho,  ai 
a  oorreapanding  position  beyond  tl; 
we  L^t  that  great  line   ot  ;---'- 


N.  Pole 

Lbeni  hmb,  I 

__.       the  Mare  I 

Ocaanns  Prooellarum  aa  an  equa-  , 
torial,  watery  band  ot  fmien  ice ;  and  we  have 
the  white,  high,  sonthem  Polai  o»p,  with  Tjeho  in 
the  centre,  ooTOring  all  the  visible  surface  south  of  I 
that  band ;  while  the  white,  high  groaod  north  ot 


the  Sinus  Iridium,  Plato,  or  the  Sian  FijpA 
forms  so  mocb  ot  the  northeni  ice-cap  aa  is  ■  m 
side  of  the  moon.  a.  O.  IHxm. 

LTTNAB     BASIATXOH 

[3207D.]— In  reply  to  latter  318IJ0,  I  mnit  idm 
Mr.  U.  O.  Dixon  that  the  qoaetion  ot  lunar  hi 
radiation  la  one  far  bt^ond  1117  powers  to  sohs,a 
I  do  not  CTen  attempt  it. 

When  woifciHg  oat  roy  t 
became  aware  that  Prat. 
Allegheny    Obaerratorj, 

matter,  and  on  my  writing  to  him  he  ai  .  . .  _, 
kindly  replied,  and  enooura^ed  me  to  go  ea.  lai 
suie  he  will  excuse  my  qootiDg  aome  of  his  rMMk 
in  a  letter  dated  June  90,  IBM.  He  saya:  "1) 
own  mtasarements  ot  the  poweo' ot  ths  son  to  ■■« 
When  the  radiation  of  a  ^xidy  into  apaoe  ■  fA 
unobeeked,  haTe  led  ma  to  think  that  tbe  tttlmd 
an  airlesa  planet  at  the  oarth'a  distanca  aoaUM 
(in  the  absence  ot  Initial  heat)  zatain,  area  ia  U 
Buuahine,  a  te^eratur*.  say,  greatly  aberc  ti 
absolute  laro.  lliat  the  ioDJar  anrfaoe  Bnd»«* 
Donditions  cannot  rise  to  the  tamparstore  whn^la 
instance,  mercntr  melta,  I  feel  little  doubt." 

Mr.  Dixon  will  find  a  retumi  ot  Frof.  Tw|l^j 
views  in  the  Enoubii  Ubchawio,  No.  1004,  JobsIL 
I8S4,  p.  340,  aa  stated  by  Prof.  C.  A.  Taof,  4 
Princeton.  Also  a  note  on  aame  sabjaet  a  ■ 
appendix   to    Prof.  C.  A.    7oiuig'B  book  b  til 


bolometer,  and  hia  remarks  th«t 

liUa  to  oonoeiTe  that  I 

which  the  son  baa  b 

should  suddenly  oeaa 

light  ia  withdrawn,"  is 

vmcing  nature.    His  a  ... 

terring  to  JVofurc,  that  ooz  atmoaptiera  iatM^ 

a  large  percentage  of  the  moon'a  radiant  hsaL  fr 

rantrn,  1  haTe  it  from  a  very  high,  aathoritatand 

researches   that    "the  direct    y-"-"—   *- 


oalj  passes  through  c  -.-     . 

ooastiCutes  the  larger  part  ot  the  radiatioa  bna  i*   I 
satellite."  , 

It  seems,  in  tact,  that  dnring  the  loaar  ligbl  4    ! 
some  310  hours  the  radiation  ia  ao  intaiae  tUli    , 
temperature  falls  very  low,  throaghexpoaiBBtBAi    . 
temperature     of     space,     which    ia     wtHauMt 
-  •ilS'  C,  or  -  4SV  P.,  and  henoe  caBMt  ft 
dose  not)  rise  to  the  meltintt  point  of  mowd^^ 
the  lunar  day  ot,  say,  200  hours. 

Mr.  Ranyard's  remarks  on  this  point  in  £ssift^K    | 
Out.  1st,  1^9.  p.  245,  seem  to  ma  'vorr  daar  Ml    ! 
ooncIasiTe.    He  points  out    that    it  the  kmw  9    1 
miles  ot    our    atmosphei«   wore    to  be  isbbni^    | 
leaving  oor  earth  ueany  airlesa,  like  the  oaMa,  ftl 
surface  ot  our  earth  (seas  included)  woold  be  Mm- 
lessly  fnoen.    The  radiation  woold  be  aammm, 
even  in  BODshlns. 

OurinTaIuablatriend"F,B.A3."  not  kafV 
recorded  bis  having  witnessed  the  erueiatUd,  ml 
absence  ot  a  lunar  atmosphere,  wlusa  the  Bosrt 
dark  limb  passed  over  a  planet  withont  datalk| 
the  detail  in  the  least.  The  legitimate  iolnM 
(bolometer  excluded]  ia,  thenfore,  that  Oa  Mri- 
mum  temperature  is  far  below  aem. 

Iseeonp.  331,  "E.M."I>eo.  12,  arevievcllft 
Racyanl'i  article  in  Knaioltdae,  "la  th*  Hm 
oovared  with  Ioe?";  bat  the  whole  «aae  n  flM 
by  the  researches  ot  Mr.  T.  Andmr*,  WM, 
reported  to  the  Koyal  Society  (see  Xalurt,  JosMt 
1890,  p,  214),  wherein  he  demoosbatea  thattf  kv 
temperatures  iae  ii  not  nawws — iliarifU,KiH 
lunar  snow  and  ice  would  not  paaa  oS  or  saMJsIf 
stacieTB,  It  seems  to  me  that  tUs  ia  Dot  gmaj^ 
known  by  thoee  who  diaciua  thia  ooeatka  irf  imm 
glaoiatiou.  It  certainly,  as  tar  aa  I  can  m*,  q«b 
file  whole  of  Mr.  Banyaid's  oaaa. 

"F.R.A.S."  invites  me  tn  imsginii  thii  TThiilri 
formed  ot  calves'-foot  jaUy  (why.  I  cunot  nadb 
see).  It  the  lonar  Apenuiaea  weire  lormed  ot  (Im) 
■qow,  the  lower  4,000tt.,  s^  ot  loa  weschini  H 
one-sizth  of  our  ice  and  flon-viMeiu,  I  Ml  baa 
why  they  should  rabeide-'Wh7   they  shovU  lA 

iiliiiiil iKJillj  III!  Ilinl  iiinTlijrasiif Tllaallp 

do,  under  26  000ft  of  infinitely  haaiiat  ulatwisl 

Where  I  think  this  theory  of  "  lunar  ^aeMia' 
will  be  fonnd  useful  asaworkmg  hTpcitb«aii,ftlt 
its  giring  the  solution  tor  aifthe  drodat  f  o—lii^ 
from  Masaisr  to  Mara  Cridom.  Tbia,  of  nam, 
Mr.  Banyard'a  view  doea  not  attempt.  Tbrn  A» 
lanty  ot  the  forms  is  the  ffieatert  ot  the  MM 
laaar  enigmas,  and  until  it  is  taken  in  haod  ol 
BolTed,  from  end  to  end  ot  the  Test  aeriss,  tt 
enigma  will  remain  losoloUe.  8.  B.  Feal. 

£beagar,  Aiam,  India,  Jan,  8. 

THB  LATB  JOHN  HAKFDBV. 
[32071.1-Mt  brief  note  to  the  Editor  last  «s* 
was  not  intended  tor  pnblioation,  and  fails  to  lo 
justice  to  ourold  friend.  Having  read  hia paupUM 
on  the  flat  earth  (now  in  my  huda  aa  a  man)  I  as 
that   he ^^,,^  ^-. .-. 


Fu.  18,  1891. 
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artronomy.  Evidently  of  an  ixaooble  dispoeition. 
1m  wrote  m  abuse  of  modem  scientUtB  as  a  body  of 
man  wflfnUjr  leading  the  world  aside  from  Bible 
tmth,  knowing  .tliat  their  astronomy  was  based  on 
fl^ehood.  Bat  his  pamphlet  is  most  cazefnlly 
worked  oat,  and  it  amply  sapports,  and  is  sapported 
gTi  the  Bible  nairatiye,  wnich  narratiye  we  all 
know  to  be  irrecondlable  with  modem  astronomy. 

O.  J.  Ii. 
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aiNTS    FOB   BZPEBIMBirrAI.I8TS. 

[32072.]— Bbcismtly  I  saffffested  a  photographic 
j»P6Pment  with  dosely  aojaoent  "pinholes,"  or 
"Viwy  small  lenses,  behind  one  of  which  a  plate  of 
OoloQxless  glass  woold  be  plaoed  (or  a  coloured 
Biediom  could  be  used)  haying  its  surfaces  ground 
•t  moh  an  angle  as  to  refract  to  a  certain  extent, 
Wldle  at  the  same  time  retarding,  rays  f oraung  one 
off  the  two  images  of  a  distant  object.  Suppose,  for 
iMtaDoe,  we  are  to  photojgraph  the  son  by  this 
JMAkod ;  either  a  double  prism  may  be  used,  or  the 
two  images  may  be  receiYed  upon  mirrors  placed 
liotkat  their  reflections  shall  be  superposed  and  are 
Vaojeeted  by  a  lens,  subject  to  thrir  conditions  of 
aratnal  interference,  upon  the  photographic  film. 
But  olearir  our  most  hopeful  course^  by  which  to 
«|iliiin  unilorm  interference,  must  lie  m  some  mode 
g  iwt  splitting  up,  and  then  re-associating,  the 
nja  from  a  single  photographic  lens.  I  give  a  few 
iMidom  hints  for  thought,  or  for  experiments,  from 
iKhiob  in  time  something  useful  may  be  eyoWed. 

In  experimenting  with  a  transparent  straoturdess 
MDsitiTe  film,  we  oould  throw  the  image  upon  a 
IJhH  iilate  at  snch  an  angle  as  that  it  shoiud  be 
fKtly  transmitted  and  partly  reflected.  The  trans- 
.  MJttad  and  reflected  images  would  be  reoeiTed  by 
arimon  plaoed  (mposite  to  one  another,  and  would 
te  tiMfeSy  refleocea  upon  the  sensitiye  surface,  from 
^njMite  sidee  of  it.  Or,  having  a  sensitive  film 
■wlcieptly  dear  and  smooth,  we  could  project  the 
flttfml  image  upon  it  at  such  an  angle  as  that  it 
Jjoold  bemostiy  reflected,  and  butslightty  absorbed. 
"^  reflected  rays,  being  reflected  a  second  time 
a  mirror,  and  refracted  by  a  prism  ttiat  was 
for  oiBpersion,  could  m  ac[ain  reflected  to 
proper  position  on  the  sensitive  siuface,  but 

vfae  opposite  side  of  it  by  a  second  mirror 

^■(Oed  <^>po8ite  to  the  first.  Or  some  effect  mi^t 
M  flot  even  by  the  use  of  a  single  mirror,  retummg 
■MB  a  reflection  (from  a  smooth  sensitive  surface) 
MM  ttself .  Or  we  may  receive  the  image  on  a 
9Mi  plate,  put  at  such  an  ang^e  as  to  partiy  reflect 
wmd  jpurtly  transmit  it,  and  we  may  thus  receive, 
■gr^uie  reflected  image  on  a  prism  to  refract  it. 
MM  project  it  on  the  sensitive  surface,  which  would 
Bb  m  a  plane  nearly  perpendicular  to  that  of  the 
'■■"^ — ^"nte.  The  other,  or  transmitted  image,  being 
hy  a  pair  of  lenses,  would  be  similarly 
^  and  projected  upon  the  sensitive  surface. 
And  two  other  experiments  will  suggest  themselves 
vlQi  mdi  a  glass  plate  and  one  mirror,  bo^  depend- 
htg  for  success  upon  the  interference  of  the  rays 
famnMiilletl  at  such  an  angle  through  the  plate, 
iHhai  reflected  upon  themselves  by  the  mirror. 

In  any  instance  we  can  use  the  narrow  slit. 
Moving  continuously  and  uniformly  across  the  field 
off  ^iew,  to  give  exposures  to  each  point  on  the  plate 
Ively,  as  wiH  be  explained  farther  on.  Re- 
[  and  refraction  have  effects  upon  the  intoi- 
•od  nhase  of  light-waves,  all  of  which  must  be 
or  allowed  for;  and  images  must  be 
_  ,  reduced,  corrected  for  want  of  adiro- 
MOllMi|  ftc,  \^  operations  which  I  oould  not 
pMtfawlarise  without  both  study  and  calculation ; 
aor  eonld  I  ask  space,  with  this  letter,  for  any 
dolriled  drawings.  Those  of  your  readers  who 
MOke  ndi  a  special  study  of  optical  sdenoe,  and 
w1k>  aie  aoeostomed  to  the  construction  of  such 
iiMJiiimiiits,  can  examiae  the  subject  under  every 


Tb  proceed,  I  sug|[est  using  a  pair  of  plane 
aiUimi,  ananged  as  m  FresnePs  interference  ex- 
girimnnt.  The  narrow  slit,  which  is  the  source  of 
Q^ty  Is,  of  course,  parallel  with  the  line  of  junction 
OK  tte  mizrors.  A  glass  prism,  set  parallel  with 
tiUs  diL  and  very  near  to  it,  reflects  its  image,  as 
noahred  from  the  Fresnel  mirrors,  on  to  a  second 
nJBB,  which  again  reflects  it,  this  time  in  a  direc- 
mon  panllel  to  the  plane  of  the  rays  entering 
i^acfoA  the  slit,  and  perpendicularly  to  the  sensi- 
tive puite^  upon  which  the  reflected  rays  now  fall. 
We  may  interpose  before  the  sensitive  plate  a  screen, 
httvfng  also  an  adjustable  slit,  to  liuut  the  range  of 
aottiio  effects  as  desired.  The  lens  projecting  the 
iMSse  through,  and  perpendicularly  to,  tiie  plane 
iD  imioii  the  flrst-mentioned  dit  moves,  is  attached 
zteidly  to  the  camera  box,  and  so  is  uie  sensitive 
pfiue.  The  slit,  Fresnel  mirrors,  reflecting  prisms, 
aAd  adjustable  screen  are  rigidly  attached  to  a 
fnaae,  which  is  moved  intermittently  through  a 
distaaoe  equal  to  the  width  of  the  slit,  and  in  a 
direction  which  is  parallel  with  the  plane  of  the 
■Muitive  plate.  But  with  bi-plates,  or  a  bi-prism,  we 
eonld  effect  simpler  arrangements  of  tiie  same 
mtuiey  and  I  think  that,  in  particolar  cases,  the 
pkotographio  results  might  be  valuable.  They 
wooId  take  the  form  of  btuids  of  parallel  UneB  upon 
tta  negative,  the  distance  from  centre  to  centre  of 


the  lines  varying  according  to  the  colour  of   the 
original  image  at  each  point. 

Having  (as  usual  in  aU  these  experiments)  secured 
parallelinn  of  all  rays,  by  means  of  a  lens  larger 
than  the  sensitive  surface  that  is  used,  we  may 
interpose,  before  that  surface,  a  ruled  glass 
'*  diffraction  grating."  The  image  will,  in  this 
case,  also  be  broken  up  into  coloured  lines,  varying 
in  breadth  according  to  the  colour  that  predomi- 
nates in- any  given  portion  of  the  image.  Placing  a 
cross,  for  a  reg^ister  mark,  in  the  field  of  view  of  uie 
•camera,  let  a  sheet  of  white  paper  occupy  the  re- 
mainder of  that  field.  JUuminate  witn  several 
monochromatic  lights  successively,  and  make  nega- 
tives behind  the  diffraction  grating  in  eadi  case. 
Thus  we  shall  obtain  complete  maps  of  the  lines  due 
to  particular  colours,  and,  witn  the  aid  of  our 
register  mark,  we  might  afterwards  associate  these 
maps  in  the  production  of  reversed  neeatives,  from 
picture  negatives  obtained  as  above  aescribed;  or 
we  could  use  such  '*  maps  "  as  selective  screens,  to 
be  laid  upon  sensitive  simaces  while  first  imprinting 
such  photographs,  as  above  described.  In  these 
instances  the  problem  remaining  to  us  is  the  trans- 
lation of  broken  lines  of  varying  breadths  on  the 
negative  into  oolours  corresponding  to  those  breadths 
on  printing  surfaces.  Ana  I  shall  offer  some  sug- 
gestions on  this  point  at  a  future  time. 

It  is  expected  that  in  using  any  such  processes  as 
are  here  described^  advantage  would  also  be  taken 
of  the  discriminative  properties  of  differentiy  sensi- 
tised plates.  What,  it  might  be  asked,  would  be 
the  object  of  complicated  operations,  if  specially 
sensitised  plates  were  still  required  ?  The  answer 
is,  that  although  we  know  of  compounds  specially 
sensitive  to  particular  rays,  we  do  not  as  yet  know 
of  any  whicn  are  sensitive  to  such  particular  rays, 
and  to  no  others. 

No  matter  how  simple  the  optical  mechanism 
involved,  we  cannot  expect  that  any  process  will  be 
generally  used  which  necessitates  a  series  of  inter- 
rupted exposures  made  by  clockwork.  But  I  think 
that  analysis  witii  a  refracting  prism,  or  with  two 
simple  skts,  arran^^  as  usual  for  difEraction,  would 
be  perfectly  practicable.  Suppose  that  we  have  a 
horizontal  pnsm  within  the  camera,  and  that  we 
raise  or  lower  it,  with  uniform  motion,  in  a  plane 
parallel  with  that  of  the  sensitive  plate ;  and  sup- 
pose, fixed  to  the  sliding  frame  which  carries  the 
prism,  and  between  it  and  the  sensitive  plate,  an 
adjustable  shield,  which  can  be  set  to  permit  but 
one  coloured  band  of  the  liffht,  which  is  refracted 
by  the  prism,  to  fall  upon  the  sensitive  plate— we 
can  thus,  bva  simple  adjustment  of  this  shield,  give 
to  each  of  four  or  five  different  plates  exposures  in 
light  of  the  several  parts  of  the  spectrum,  as 
refracted  bjr  the  prism  in  its  passage  through  the 
field  of  the  image ;  or  we  can  block  out  particular 
portions  of  the  spectrum  by  such  a  screen,  and 
recombine  the  remainder  by  means  of  a  second 
prism,  also  attached  to  the  slide.  Of  course,  be- 
tween the  prism  and  the  camera  lenses  there  must 
also  be  ri^dly  attached  to  the  sliding  frame  a 
screen  havmg  a  narrow  slit  that  is  paralleli  with 
the  prism.  In  dealing  with  plates  not  perfectly 
orthochromatic,  the  ;f an  employed  to  govern  the 
descent  of  the  prism  would  m  regulatecTso  that  its 
rate  of  motion  would  be  proportioned  to  the  actinic 
effect  of  that  part  of  the  spectrum  acting  upon  the 
plate.  Thero  is  nothing  complicated  about  this 
mechanism.  The  adjustment  of  the  movable  screen 
oould  be  readily  made,  by  means  of  an  attached 
scale^  and  the  method  affords  absolute  resolution  of 
the  lights  in  a  picture,  that  can  be  carried  to  any 
extent  desired. 

To  rotum  for  a  moment  to  the  idea  of  analysing 
our  picturo  b^  the  mutual  interference  of  contigu- 
ous rays.  Usmg  a  polarising  rhomb  of  Iceland  spar 
we  can  split  up  either  the  whole  of  the  image  (much 
reduced,  of  course) ,  or  parts  of  it.  Let  us  again 
polarise  one  of  these  images,  and  by  suitable 
arrangements  recombine  the  twice  polarised  rays, 
so  that  differences  of  phase,  and  thereforo  inter- 
ference, shall  be  involved. 

And  again,  with  an  analyser  we  can  employ  thin 
plates  of  selenite,  mica,  or  quartz,  by  which  means 
uie  oolours  of  the  transmitted  rays  will  be  modified, 
and  equallv  interesting  photographic  effects  should 
be  obtained. 

Wero  photography  in  oolours  a  simple  problem, 
as  simple,  for  instance,  as  that  of  obtaining  a  photo- 
graphic picturo  in  natural  colours  by  lanton 
Srojection,  these  scattered  suj^gestions  as  to  the 
eoompounding  or  differentiatmg  the  active  rays 
could  be  of  no  interest.  But,  as  a  matter  of  fact, 
even  if  such  processes  as  aro  now  used  would  yield 
groups  of  roversed  negatives,  showing  in  proper 
shades  of  intensity  the  proportions  of  the  light 
belonging  to  any  given  parts  of  the  spectrum,  we 
should  be  littie  nearer  to  printing  photographs  in 
colours.  We  could  in  this  case,  by  coloured  lights, 
show  a  perfect  coloured  transparoncy  ;•  but  it  is  a 
very  different  matter  to  interpret  such  an  effect  by 
means  of  mixtures  of  pigments  to  be  viewed  by 
reflected  light.  Althou^  it  seems  that  we  are  still 
ignorant  of  laws  to  guide  us  practically  in  such  an 
attempt,  there  aro  alroady  certain  empincal  methods 
known  which  furnish  an  approximation  to  the  de- 
sired result.    As  we  multiply  methods  by  which 


photographic  relations  between  constituent  hues, 
tints,  and  shades  of  coloured  lip^hts  aro  disturbed  or 
regulated,  we  add  to  the  conditions  in  which  a  still 
nearer  approximation  is  made  possible. 

Although  this  letter  is  already  too  long,  yet  I  will 
add  one  or  two  suggestions  on  rather  different  lines. 
Suppose  that  we  substitute  various  surfttces  of 
phosphorescent  materials  for  the  ordinary  sensitive 
plate  in  the  camera,  and  photograph  these  phos- 
phorescent plates  immediately  after  this  exposure, 
to  obtain  negatives  representing  distinct  colouro 
from  the  picturo,  dependent  upon  the  nature  of  the 
phosphorescent  material  used. 

Of  course,  there  is  a  considerable  difference  be- 
tween the  conditions  in  photographing  landscapes 
and  in  oopyins  pictures,  ffc,  and  modes  of  working^ 
which  would  be  applicable  to  the  latter  may  not  be 
at  all  suited  to  tne  former  operation.  In  dealing 
with  a  plane  object,  we  can  illuminate  it  with 
variously  refracted  or  polarised  light,  and  so  add 
to  our  means  of  resolvmg  colour.  Moreover,  we 
oould  heighten  these  effects  by  using  an  uncorrected 
lens,  havmg  dlBtinctiy  different  f od,  to  which  we 
could  adjust  our  sensitive  plates  in  operating  for 
different  primary  oolours.  As  chromatic  aberration 
does  not  take  place  in  the  axis  of  a  lens,  the  picture^ 
would  have  to  be  received  upon  a  portion  of  one  of 
the  halves  into  which  the  lens  is  divided  hj  a 
diameter.  A.  D. 


PLAIN  GLASS  BAOKWOBK  SLIDES. 

L32073.]— "  F.R.A.S."  Qettta  32040,  p.  606)  wiU 
get  the  above  at  a  lantern  and  slide  shop.  Hie 
firm  whose  advertisement  is  at  the  top  of  third 
column,  p.  ix.  advertisements  in  No.  1346,  will 
supply  what  he  wante.  B.  O.  M. 

ELBOT&IOITT  AND  ETHBB.'-YIII. 

[^32074.]— I  NEED  the  stimulus  of  opposition,  aa 
it  is  wearisome  to  fight  shadows  (that,  bv  the  bye, 
is  the  discovery  of  Richard  III.  on  the  eve  of 
battie).  So  as  no  one  seems  disposed  to  take  up  the 
cause  of  the  ether  and  the  new  electric  theories 
here,  I  have  opened  an  attack  *upon  them  in  the 
Electrician,  which  will  require  some  change  in  my 
intentions  as  to  their  treatment  here,  in  order  to 
avoid  confusion  in  carrying  on  two  distinct  dis- 
cussions, and  yet  not  making  one  a  mere  riehauffe 
of  the  other.  I  mention  this  to  explain  anv  apparent 
change  of  my  methods.  As  I  have  already  Drought 
Mr.  Heavinde,  Dr.  O.  Lodge,  and  Prof.  S.  P. 
Thompson  upon  me  in  the  other  discussion,  readere 
here  may  probably  get  some  benefit  from  it. 

The  sp^^ial  subject  which  led  to  this  discussion, 
that  to  which  I  applied  the  term  *' Ether  Non- 
sense,''  is  the'doctrme  that  the  "  so-called  conductor 
does  not  conduct,  not  even  an  impulse,'*  that  the 
energy  which,  issuing  from  a  battery  or  other 
electric  generator,  does  work  at  a  distance,  does  not 
travel  b^  ttie  wire  (or  conductor),  but  through 
surrounding  space,  and  is  transmitted  by  a  wave- 
motion,  like  that  of  light,  in  the  surrounding 
**  medium."  Medium  is  convenient.  By  it  some 
mean,  or  say  they  do.  the  insulator ;  but  whatever 
may  be  said,  und^  the  exigencies  of  any  particular 
case,  tiie  ether  always  underlies  it— if  not  the  free 
#ther  of  space,  it  is  that  mysterious  and  very 
adaptable  ether  which  is  condensed  in  the  matter. 
It  is  easy  to  clear  this  up.  The  fundamental  notion 
is  the  suggestion  of  Cleu-Maxwell,  that'electridty, 
magnetinn,  and  light  were  all  the  same  thing. 

Now  it  is  so  commonly  taught  that  people  look 
upon  it  as  a  real  fact,  that  light  is  always  trans- 
mitted by  ether,  not  by  matter;  that  glass  and 
other  transparent  substances  do  not  actually  take 
part  in  the  true  transmission  of  light,  which  is 
effected  by  ithe  ether  entangled  in  them.  But  in 
order  to  fit  facto,  it  is  said  that  the  matter  has  the 
power  of  modifying  the  properties  of  ether.  This 
IS  very  convenient,  because  as  no  one  really  knows 
auythmg  about  ito  properties,  '*  wise  men,''  as  Mr. 
Heavisiae  says,  can  give  it  any  properties  they  like 
to  suit  their  purposes.  When  these  properties 
refuse  to  suit,  it  is  quite  easy  to  say  that  they  aro 
modified  at  that  time  by  equally  imaginary  proper- 
ties given  to  matter,  which  thus  get  a  sort  of 
brevet  rank  for  the  time  and  occasion.  It  follows, 
of  course,  that  light  and  electricity  being  the  same, 
when  it  is  said,  for  instance,  that  guttaperoha  con- 
ducts the  electric  energy,  it  is  understood  that  the 
real  agent  is  the  ether  contained  in,  and  modified 
in  ito  actions  by,  the  material  guttaperdia.  ^ 

That  is  not  the  only  oonvenient  way  in  whieh 
properties  can  be  modified.  Clerk-MaGcwell  sug- 
gested the  identity  of  light  and  electricity,  and  the 
etheredi  ^'ansmission  of  electricityiby  wave-motion. 
We  are  now  told  that  Hertz  has  proved  all  this. 
Clerk-Maxwell  also  indicated,  as  a  consequence,  that 
inductive  capacity  is  connected  with  transpar^cy, 
and  conductive  capacity  with  opaqueness.  Now, 
the  facto  do  not  agree  with  this ;  so,  of  course,  they 
must  be  made  to  appear  to  do  so.  Light  uMd  to 
mean  a  certain  range  of  undulations — a  fixed  octave 
of  wave-lengths — produced  by  Nature,  and  in- 
variable. But  Hertzes  experimento  relate  to  un- 
dulations mechanicelly  pnMuced  and  controlled : 
they  are  not  undulations  appertaining  to  a  natural 


iocM,  H  elaobjoi^,  bnt  an  Bmplr  i. 

PdIm  IntantioDmlW  M  ap  by  mriodie  acta  of  eleotric 
bdiutloii,  tMMnMliig  the  dmiUriy -genmatad  wmnd- 
wmi  pnjdaoed  by  the  Sinn  (I  do  not  mean  that 
11m  mma  an  puBly  longitadinal,  hat  that  their 
p«tlodid^  ii  delibaiMely  mauufaetared).  Tbej  in 
mo  degme  ^ipnaoh  the  peiioda  of  ligbt-mm  ; 
thaf  an  luazar  to  fiuws  of  nnmd.  Tet  the;  are  to 
(■ore  that  light  and  aI«otiidtf  an  idsntioal  in 
■atnn.  If  a  nbatanoa  ii  apaoaa  to  light,  it  may 
dfU  trananit  waxei  longer  or  BDOTter  than  thoeeof 
U^:  M>  if  an  opaqne  body— m;  gnttaperaha-^iai 
hidi  kdaotJTA  capMi^,  the  theoiy  i*  to  ba  made  to 
iii5nd«  fte  taMiaJniMon  of  any  eort  of  TfltraHon.  I 
eaa  no  reaaon  why  jdiiloiophrai  of  thii  kind  ihonld 
not  aoBrt  that  a  Ic^  of  wood  Ii  tnui«p«reot  baoanee 
UtnuHmiti  Mimd-inivea.  Poniblj,  alu,  it  maj 
jet  be  diown  that  inm  mnit  b«  an  inaootor,  baoaun 


•OTOBe  a  pTM 
objeote  may  b< 
iron  when  whil 


Bwatc __ 

riiosld  hare  clear  fliad  meaningB.  Let  at  look 
at  real  nibatinoae :  take  two  veiy  nmilai  in  ap- 
pMiaDoa,  ^ui  and  qnarti ;  both  aie  tnuupareot. 
llMj bannnit the  ran  wa  pei<Mi*e  a«  light;  bat 
qnartz  abo  aUowl  the  longer  wavea  nown  a* 
la^ant  heat  to  pan,  while  glaia  stopa  them ;  the 
■ame  oocon  with  the  qnickaractiiiicrayi.  Wbatii 
the  elhsr  about  in  all  thii  ?  Well,  no  one  knows ; 
■0  we  oan  aay  that  the  particlea  of  the  glaa  modify 
the  ethei  differeatlr  aa  to  warn  of  difFerant 
lengths,  and  dtfFerenuy  from  thoee  of  qnaitz.  And 
we  an  to  be  told  that  thU  in  an  eiptanalien  ! 
What  on  earth  is  it  bnt  atating  the  tact  which  we 
do  not  undaratand  in  «  *et  phraae  r— a  phraae  which 
doea  not  in  any  degree  add  to  our  oompreheniion  of 
the  phenomena.  And  let  it  be  nndsratood  that  a 
Taat  munber  of  Teiy  ■alemn-looking  formnlffi  lutTe 
ioit  no  mora  meaningl  they  axpren me  ban  facta  in 
tanni,  aay,  of  H,  L,  andT— maea,  length,  and  time ; 
tatt  not  one  lay  of  light  do  they  ahed  on  the  nature 


of  the  faets  themwlTes.     Tbey  are  moat  naafol  ai 

workjog  toola  :  thay  ftre  nothing  mon.  Thia  ia  the 
aott  of  thing  I  am  trying  to  guard  atadeota  of 
natnra  againaL  BlKma. 

ooirrBAOinoN  arz  dakp— a  hoiibi.t 


ntioned  in  wy  last 
uHu  ui  the  aeoond  szperi- 
rhen  are  a  few  pointa  which 
Ido  notthink ''Sm."  haa  yet  aiplained.  Qiven  a 
atring  of  hemp  or  oatgat,  the  enda  not  bein^ 
allowed  to  rotate,  let  nLoiBtura  be  abaorbed  ;;thu 
ahoold  oaoae  each  fibn  to  aweU,  and  the  cord  Iwing 
thenby  thickened,  each  Qbre  would  have  to  atretoh 
in  order  to  wind  Mood  the  oord  the  aame  number 
oftimea.  The  effect  would  be  that  the  teniiaa 
would  be  incraaaed  and  the  note  onght  to  be  higher. 


[3207S.]— I  SHOTJU)  have  n 
lemr  that  the  stringa_u*ed  in 


oontraotad  and  become  ooncaTO  on  that  aide  which 
haa  abaorbed  tbs  tnocls.    Another  paiadoi. 

Oaldemone, 

HOBIZONTAIi    TTTBBINB. 


Tbey  were  put  up  instead  of  the  _._  .   — 

wator-whsaU.  Turbinaa  of  thia  conatmctioD  ace 
very  conTenient,  aa  they  take  up  very  Uttle  room, 
work  without  noite — the  power  from  them  being 
tranimitted  very  conveniently  by  a  belt— and  do 
not  require  any  gear  work  tor  truismitting  power ; 
work  peirfeetly  dry  and  dean.    They  can  be  put  up 


at  any  height  of  the  fall,  and  I  have  go) 

down  inside  the  workahope  on  the  f 
■haft  of  the  turbine  beiug  in  a  horizonti 
Bcdthatwo  diiviDK- wheels  placed  on  tl 
endaof  theehaft.  The  water  acts  on  the  tv 
surfaces  of  the  wheel,  and  thereby  neni 
weight  and  pressure  of  the  coliuuu  of  ' 
ma;  happen  eometimes  that  the  njuro* 
of  the  biicketa  io  the  dririug-wheel  get 
bits  of  dirt  brought  down  by  the  wate 
turbine,  and  as  the  openings  get  atop] 
csuaea  an  end-presauie  on  the  shaft,  I 
preaiure  is  taken  up  by  ateel  oentres  pis 
enda  of  it.  These  centres  are  oataide,  a 
thay  begin  to  beat,  it  ia  a  sign  that  an  en( 
is  on  the  shaft,  which  ia  caused  by  the  o] 
the  buckets  boiu^  filled  up,  and  the  wba 
cleaniag,  which  la  esaily  and  soon  perf 
taking  one  of  the  end-coTera  oE, 

The  turbine  is  composod  of  tbe  followi 
— E  the  cyhnder  with  the  opening  ;  Fforb 
the  water  into  the  turbine — thia  opening  mai 
on  the  top  of  the  cylindor  as  shown  in  ibi 
or  at  the  side,  aa  may  be  convenient  for  b 
the  water.  The  ends  of  the  cylinder  E 
oat  and  the  flanges  placed  trne ;  into 
phiced  the  two  guide  cones  Q  Q,  which  a 
place  by  being  bolted  to  the  inside  don 
cjhnder  H.  To  the  flanges  of  the  cylic 
bolted,  one  at  each  end,  the  two*caaaal 
have  at  their  outer  end  circular  opcningi 
faced;  thesa  cases  cover  the  two  guide 
driving-wheels  Q.  The  cylinder  X  ani 
cases  T  T  are  baited  on  to  a  trough-like  I 
plate  F,  which  has  on  opening  m  the  mi 
underside  K,  to  which  is  bolted-on  the  ] 
carrying  the  water  from  the  turbine.  Tii 
appertures  in  the  coaea  XT  ore  cloeed 
orciilar  coversHM:  they  are  turned  and 
to  fit  the  aperture.  These  coven  have  cat 
in  tha  centre  long  aleevea,  S  N,  which  are 
brass  bushoB,  and  serve  as  t>eejinga  for  tt) 
shaft  which  paaaea  through  the  two  oov 


BNeUBH  KBOHAtna  UID  WOULD  01  SOOIHaB:    Ho.  last. 


F»,  IS,  1 


rpivM  p«lUy,  vith  ■  long  eannon  beaxing  to  avoid 
-vMr  and  wobble,  both  of  which,   when  the  driU 

r'  idle  only  was  rumimg,  would  be  very  much  io 
war. 
I  will  shortly  giva  a  dwoription  o(  a  new 
awiveUing  outtinR- frame,  to  be  need  for  gear- 
cutting,  and  also  lor  shaping  g>ear-mille  and  others  ; 
also  for  Anting  mill-dnlls  with  ronnd  (haptd  or 
■quon  adds.  I  will  also  desoiibe  bote  to  make  the 
fonnen.  oi  gnide-plateB. 

An  Old  CoTreBpaodent. 

TAPES  FIIIINaS. 

[S2032.]— I  iJi  much  obliged  lo  "  British  Buli- 
dog"  tor  kindly  giving  hia  experience  of  the  above. 
WiU  he  kiadtv  sa.j  a  little  more  on  theanbject? 
Would  be  kindly  give  a  sketch  of  the  T-fltting  ?  as  I 
QQold  not  quite  understand  the  deacription.  Does 
he  drive  out  the  arbors  by  the  hole  for  Sat  tang,  or 
from  the  tail-end  liy  the  bored  hole?  How  doa«ho 
fit  the  arbors  'f  Simplf  torn  them  and  than  use  a 
fine  file  on  them  while  nuining  in  latba  f  Is  the 
"  sacred  oriSce"  soft  or  bard  inride,  and  will  he 
kindly  say  how  it  ia  trued  ? 

I  have  tried  to  measure  the  taper  in  a  drill  hohler 
I  wa*  told  WIU  the  Uoltxautyel  etandard 


■1S7 


X  (be  SI 


.eat  end,  and  '! 


itlar. 


about  lin.  batwe<in  the  meiunreniBnts ;  taper  -OOo  f>er 
4in.,  >ay  |in.  per  foot.  ButManetADeiis  about  Jiu. 
per  foot.  Can  the  working  loose  of  oraomental  drills 
orive  from  the  diiliciilt;  of  cleaning  out  the  line 
holes  in  the  driller,  or  from  not  driving  the  drills 
in,  or  ut  it,  perhaps,  from  tke  difficnlty  of  fitting 
the  cone  an  well  as  the  little  Bat  at  the  end  F  Why 
abonld  a  Mt-pin  interfere  with  cleauiDg  out  t)ie 
bole,  when  you  can  so  easily  turn  back  the  set' 


laatl 


"eacred  orifice"  be  reamed 


Jfih-Sim 

after  boring, 

oat.     A.  Borreapondent  eiptained  that  it  cvbb  usual 
to  put  a  taper  mandrel  m  into  the  hole  (Fig.  1], 


3c=^I!C:g 


3^. 


and,  patting  both  between  the  centrea,  to  draw  the 
oantre  at  A  bll  the  test  mandrel  ran  true  at  a  ;  then 
to  ratmn  the  manilrel  C 

Twn  wett-knowa  English  lathe  makers  use  tapers 
o(  1  In  9  and  I  In  12  for  their  centres,  bat  then 
they  are  aot  intended  to  bold  ouEtara.     P.  A.  M. 

TSLBSOOFB  FOCUS. 

[320*i.]-OF  course  "  F.H.i.S."  and  Mr.  Holmes 
are  right  in  saying  an  intenaaly  brilliant  object  will 
aSect  the  eye  and  somewhat  ^ect  its  (ocns,  Tiiis 
is  beoaose  the  eye  oontracts  and  only  utilises  the 
central  portion  of  the  object-glass  or  mirror,  and 
has  the  same  effect  as  puttingastop  over  the  object- 
lens.  This  can  hardly  be  called  a '  '^physical ' '  effect, 
for  in  reality  it  acts  laeehamcaUy  on  the  instrument, 
audi  think  the  constant  want  of  readjustment  ol 
focns  for  objects  of  different  distances  cannot  be 
fully  siptained  physically,  and  I  bare  always  felt 
aatisfied  it  is  mainly  due  to  the  effect  of  short  focni 
and  large  aperture. 

With  me  the  etfect  ia  the  same  whether  the  moon 
is  toll  or  the  thinnest  creacent,  for  the  change  from 
the  moon  to  the  stars  or  the  planenta  needs  readjust- 
ment of  tocos  to  got  the  best  deOnition.  This  seems 
confirmed  also  by  the  fact  that  if  you  are  using. 
MT.  an  ISlin.  of  about  7ft.  focua,  and  you  cut  off 
11  the  aperture  except  oin.  or  Gin.  ol  the 


obj-ec 


ividant ; 


it  distances,  tt 


Sin.  of  the  margin  of  this  I  SJiu.  tells  quite  a  different 
tale  when  so  tried.  Of  courau,  I  atn  speaking  of 
-what  I  have  experienced.  I  have  noticed  Uiat 
observers  are  coustantly  rcfoeusing,  and  no  doubt 
all  will  Bay  they  do  so.  Why  would  theydo  so,  if  it 
■was  not  needed-'  This  must  be  true  theoretically. 
The  qaestioii  is  only  ti  we  realise  it  in  practice. 

"  Vega  "  may,  even  with  his  comparatively  long 
focns  and  smaU  aperture,  teat  this  poiut.  Let  him 
try  the  lie.  or  l^in.  centre  of  his  glass  against  the 
■larginal  Jin.  or  ao,  as  we  did  the  ISJin.  ol  7ft. 
locus,  and  be  will  most  likoly  find  the  central  part 
will  be  one  focus  .for  all  objects,  while  the  margin 
will  ueod  refocnsstng  to  get  best  deS.aitian. 

OOIL  BOILEB. 
[32031.]— I  TQIHE  some  of  your  readers  will  be 
interested  to  hear  of  the  snccess  of  a  UoireahDif 
boiler,  made  according  to  the  description  sent  by 
Mr.  Cam  about  two  years  ago.  I  was  very  much 
taken  wiUi  the  idea,  and  as  the  boiler  in  my  launch 
was  uiuutisfsctory,  resolved  to  give  the  coil  system  a 
trial,  much  against  the  advice  of  several  engineers 
I  spoke  to  ou  the  subject.  Two  ot  ttiem  CDBdemned 


the  system  at  once ;  others,  mora  oautioiu,  would 
not  conuuit  themselves,  and  though  I  spoke  to 
about  ten  practical  engineers  oD  the  subject,  only 
one  nf  them  would  give  me  any  eccanragement. 

The  boat  is  about  25ft.  long,  and  6ft.  6in.  beam. 
She  woe  not  built  for  a  aieam-linnch.  bnt  is  a  good 
mndel.  The  engine  has  a  4in.  cylinder,  Sin.  stroke, 
and  with  SOIb.  ateam  runs  at  about  3U0  revolutions 
a  minute.  The  propoUor  is  threo-bladed,  ISin. 
diameter,  end  drives  the  boat,  as  nearly  as  I  can 
say,  ail  miles  an  hour.  The  coil  conaiats  of  65ft.  of 
jin.  iron  steam-pipe,  made  in  one  length,  and  coiled 
to  order,  diameter  at  bottom  bein^  about  '^2in.,  and 
height  about  the  same.  There  is  a  apace  of  Jin. 
between  each  tap  o(  the  coil.  Separator,  2ft.  high 
by  Cin.  diameter.  The  teed  enters  the  coil  at  the 
top,  and  the  steam  leaves  at  the  bottom  (where  I 
have  pat  a  small  cock,  by  trying  which  I  can  see  if 

separator  through  the  top.  Steam  (o  engine,  gauge, 
whistle,  and  safety-valve,  ia  taken  from  top.  and  at 
bottom  there  is  a  }in.  pipe  and  cock  which  1  con 
open  if  I  bare  to  stop  engine  suddenly,  Sen,  I  put 
in  two  gauge  cocks,  one  cloaa  to  the  bottom  of 
Mparator,  Ue  other  about  3in.  higher,  bnt  have 
taken  out  the  upper  one,  finding  it  unnecessary, 
and  conoected  the  lower  one  with  the  teed-tonk, 
which  of  course  saves  blowing  the  boiling  water  to 
waste.  The  boiler  is  fed  by  au  ordinary  pump  on 
the  engine,  aod  there  is  a  hand-pump  in  the  tank 
to  uae  when  getting  op  steam,  and  as  a  stand  by. 
The  eihausl  is  lin.  in  diameter,  and  ia  not  con- 
tracted at  the  end  in  the  funnel ;  but  there  is  a  Jin. 
branch  taken  out  to  the  teed  tank,  to  act  as  a  feed 
heater.  I  have  only  a  single  casing  round  the  coil, 
so  that  there  is  a  connderable  toaa  of  heat  there, 
but  with  tail  ooal  I  have  no  difficulty  in  keeping 

The  tonoer  boiler  weighed  twioe  as  much  as  this 
one,  and  burnt  twice  as  moch  coal,  but  would  not 
keen  steam.     Thia  one  has  answered  my.eipecta- 
in  every  respect,  and.  when  I  get  rid  of  this 


loat,  I  ahoU' 
''??owM^to 


the- 


in  fittmg  out  another 

getting  up  f 
ly  and  light 


take  down  the  necassar; 
whistle  and  other  fittings,  warm  the  engine,  and  be 
ready  to  start  iu  on  hour.  I  can't  uudeTstand  it 
beiog  done  in  moch  leaa,  because  It  takes  aome  time 
to  get  the  fire  iu  good  order,  and  it  ia  no  use  start- 
ing without.  Loitdoa  Blver. 


rSEFVI.    AHB    SCIENTIFIC    ITOTES, 


Dox't  attempt  to  run  a  shaft  in  a  box  that  ia  too 
Urge  or  too  small,  oa  you  waste  time,  and  fail  to 
secora  good  results. 

The  Jerome  Steamship  Shaft.— At  a  recent 
meeting  of  the  Civil  and  Mechanical  Engineers' 
SocietVi  a  paper  was  read  by  Mr.  Horatio  Daiiiell 
on  "  the  Jerome  Steamship  Shaft,"  in  the  eourae 
of  which  ho  maintained  that  in  this  ahaft  jfTeal 
increase  of  atrength  was  combined  with  fieiibility  ; 
that  the  experiments  made  had  shown  promise  of 
great  results ;  and  that  absolute  dependence  oould 
be  placed  upon  such  shafting.  The  advantages 
shown  of  this  over  solid  sbatCiug  were  that  the  dead 
weight  was  little  over  half,  coat  was  aaved,  and  the 
torsional  strength  was  increased  13  times.  The 
shaft  being  of  ateel  roda  or  wires  (affiirding  both 
towional  and  transverse  elasticity),  flawa  were  more 
easily  detected  than  in  forged  shaft,  where  there 
was  no  absolute  security  against  imperfections. 
Whatever  the  service  demanded  ol  it,  every  port 
and  fibre  of  a  Jerome  shaft  bore  its  exact  portion 


'authon 


nibed  ii 


mberu 


tamp  to  be  repaired  ia 
taken  to  a  glass-blower,  who  pierces  a  hole  in  tho 
bulb  sufficiently  large  to  allow  of  the  old  filament 
being  taken  out  and  a  new  one  inserted.  From  the 
hands  af  this  workman  the  lamp  passes  to  asecond. 
— ■ *-  -"  "■  -  ends  of  the  broken  filament  and 


t,  taking  a 


in  done  by  filling  the  bulb  with  a  liquid  hydrocarbon, 
after  which  the  new  filament,  which  bos  been 
previouaiy  standardised,  is  introduced.  One  end  of 
the  filament  is  then  pressed  against  the  fragment  of 
the  old  one  already  referred  to,  and  a  current 
passed  through  the  joint.  Tho  bvdrocarbou  is  de- 
composed, and  a  ifeposit  of  solid  carbon  occnrs 
round  the  joint  and  securely  fastens  the  new  fila- 
ment in  place.  The  other  end  of  the  filament  is 
joined  to  the  other  electroile  in  the  same  way.  The 
next  proceaa  ia  the  bleaching  of  the  glass,  which  is 
BO  thoroughly  dona  that  the  gloss  of  the  repaired 
lamps  ia  said  to  be  more  brilliant  and  tronaparent 
than  that  of  perfectly  new  ones.  The  repaired  lamps 
are  said  to  last  quite  as  long  as  new  ones,  to  which 
they  ore  in  no  respect  iulanoi. 


BEFUES  TO   QDESn 

•,•  In  IKiir  antuvrt.  Oorretpon^fH'  "■' 
fMllf  rtqvaltd  te  mentvm,  in  task  itutaiut, 
tml  mmitr  af  itit  fiury  aiktd. 

[73122.1— Composition  of  0»«. — Forifit 
gas  cnntaiQS  about  -S  vol.  of  hydrogen,  rath 
than  3  vol.  marsh  gas,  -(Ki  vol.  of  olefioes, 
carbonic  oxide.  The  gaseoua  impuritieeniay 
sulphur  dioxide,  carbon  dioxide,  hydrog 
phide.  and  sulphocyonide  and  carbon  di» 
The  bntliauoy  of  burning  paraffin  depeods  ' 
Quritj,  rate  of  comhuation,  and  size  of  flamt 
lo  you   expect   anybody  to   answot  ouch 

[73212.  ]-aritlBli  Aaaociation  Ll«t  of 

Screws  lU,a-)-I  have  not  the  badt  ant 
me,  but  perhaps  the  fallowing  ia  what  is  requ 


K-o. 

ol  an  inch. 

Diameter. 

Fitob. 

Thiaadtp 
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10 
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at 

0 
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Birmingham.  J.  I 

[73333.1— Magfo     Ijintem.— Th< 

the  opticaJ  part  of  a  lantern  ".  are  gii 

the  textbooks,  and    a    diagram    of 

obviously  depend  on  the    '^ —  " 


>f  the  leuia 

iditiDn  "  to  be  satiaGod  is  an  arrui) 

will  throw  the  olearest  and  sharpeat  im 


.  juld  refer  1       ,.  . 

"  Book  ol  the  Lau tarn,"  Chapter  II.  of  wbiuti 
of  the  "optical  system,"  and  if  uot  anffiont 
planatory  to  the  querist,  wili  at  least  enaUs  b 
put  a  more  definite  qnei?.  0. 

[73334.1-VEirni»h  for  Paper.-Good  a 
varnish  wiU  answer  thia  querist's  rsquireneati 
possibly  pale  copal  will  do  better,  as  that  rH 
li,y  amount  of  hot  water.  Why  doa  not  "  T» 
^et  a  feiv  samples  ol  varnishes  in  the  muW 
try  which  suite  his  purpose  beat.  It  it  si 
cheaper  to  buy  than  to  make  voruiahea  on  tb  i 
scale.  The  querist  should  have  given  sods  id 
the  purpose  for  which  the  vaisiah  is  requind. 

[73347.1— BoUor,—"  Ivos  "  does  not  prei 
cient  particulora,  and  it  ia  not  worth  whiUgM 
It  is  easy  enough  to  calculate  the  aiie  of  s  > 
la^e  enough  to  hold  200  gallona ;  but  dooa  Is 
it  to  be  heJ^ted  by  means  ol  steam  outsida,  or  v 
it  do  to  pass  a  coil  of  pipe  into  the  boiler  loi 
steam  through  that?  There  are  many  dim 
BuggBstiTe  desiRUS  in  book  vidumes.  but  it  ^ 
bo  useless  to  take  op  space  without  knowinto 
what  is  wanted.  » 

[73351.]— Foliahin^  Ooppec  Platea.- 
"  Itatio  "  moan  burnishing,  or  meitlypolii 
The  latter,  of  course,  can  be  done  with  a  bobd 
with  rouge,  but  burnishing  in  the  lathe  wool' 


inga  than  by  the  Folmute  Bvati 
paper  some  yoara  ago.  Warn 
better  than  liot-air  pipes,  and  is 
for  all  that  ia  needed  is  a  luma 
charge  the  warmed  a 


r  into  the  building  at 

,„„ There  are  atovoi  made 

fit  on  the  principle.  W.  M 

L73357.]— y>t*eih'a  Ou.— Thia  gai  is  gv 


TOQtiTBH  KBOHANia  &KT>  WOBIO)  OT  BOnNOB;   No,  IS51. 


lada  from  the  aliAla  or  dead  oili  by  di>- 
id  Ii,  of  course,  redaced  to  tlie  loireil 
UQie  (like  &11  other  gueg)  before  being 
faers  i(  a  oompaD  j  working  it,  -  -  '  "  - 
'  manager  would,  aa  doubt,  gi>i 

The  gas  haa  beea  in  nie  tot  many 
iblj  on  railnajs,  and  for  iUnmioatiD- 
«.  II.  C. 

-Baok-Oeared  I.athe-Head.— Thi 
"  might  be  ruommflDded  to  refer  ti 
ei,  or  to  an;  of  the  worki  on  the  lathe. 
S. 
-Small  Wlndndll.—The  H.P.  of  , 
epsuda  neccaurilj  oa  the  force  of  the 
Bome   titant;    bnt    it   te   difBoult 

a  mill  of  the  kind.  I  BUpposo  t 
"  is  to  change  the  angle  the  "  uila 
the  wind,  like  a  feathering  paddlo-wliei 
T.  M.  P. 
-Clock  Traina.— Clooks  that  strike  ai 
nbes  genenUif  have  the  complete  set  of 
,  and  the  pin-barrel  ii  arranged  -  -  "-  - ' 


onul  peal  of  eight 
BB    at    the    owner's  optii,,.    ... 
the  dial.    The  piD-barret  ehlfti 
L  ui  pins  to  do  this.     The  tubes  i 
ig  the  back  of  the  case.    They  are, : 
made  of  a  kind  of  brass  ouly  kooi 
:  ttiid  patentee,  Mr.  Harrington;  1__ 
"               ----'      They  are  suspended 
-  -  galloi ' 


nr-bloX 


>f  the  case,  by  a  silk  suBpeosion,  a 
eboiild  not  touch  the  side  of  the  ti 
e  Bound.  The  hammeis  strike  i 
loto  in  the  tube,  and  they  are 
eather.  The  pin-barrel  runs  in 
p  ot  the  tnunes,  and  the  hammi 
mmerB,  ia  scrowed  to  the  top  ot  tlieit 
The  pin-barrel  19  driyen  from  the  Beconi: 
eel  by  meaoa  of  an  upright  arbor,  drivjno 
rrel  wheel  by  a  contrate  whael,  anc 
lugh  a  bevel.wheel  on  its  arbor  by  i 
1  on  the  inside  of  second  quarter  wheel, 
eiB  would  have  to  lean  over,  in  ordci 
ties  may  be  free  of  the  work  at  the  back, 
»6  clodts  for  the  United  States  arraneed 
strike  the  tubes  by  meaofl  of  ano^ei 
ork,  connected  with  hnka  to  the  one  I 
lentioned.  Also  to  get  the  tubes  out  ol 
(  the  hack  work,  the  pin-barrel  and 
irk  are  sometimes  arranged  in  two  cocks, 
ie  of  the  frame  at  the  back.  The  ham- 
not  be  clnsa  together :  they  are  from 


..  ipa 


t.  according  to  the  ri 


lof  m 


—  Faulty  Sewing-Machine. —  This 
Li-ise  from  sereral  causes— may  be  oat  of 
,  needle  bent,  set  too  high,  or  too  low, 
I,  and  wants  adjusting.  See  that  the 
ia  nearly  to  the  point  of  looper,  and  that 
r-point  comes  to  needle  the  eye  ot  needle 
»  point  of  looper.  It  will  then  throw 
loop  of  top  thread  for  point  of  looper  to 

J.  I-  S. 
-W.  and  W.  Sewing  Kaohine.— 
Aonld  have  mentioned  what  stylo  of 
is.  The  Wheeler  and  Wilson  Co.  make 
ids  of  aewiug  machines  tot  the  various 
rork.  The  old-style  one  has  a  curved 
rotary  book:  but  theuewatylooneBhavB 


1    differently 


ucted 


ytolloT 


ions,  he  may  succeed.     The  needli 

not  bent  out  of  shape,  nor  yet  too  One  or 
tor  the  material.  See  ^ey  are  set 
bar,  and  work  clear  down  to  Bhuttle, 
ig  on  the  ueedle-pUta.  Thread  up 
ad  look  from  nndemeath  machine,  and 
ioe  slowly  to  see  if  it  is  in  proper  time. 
should  pass  clear  down  to  the  shuttle 
then  mise  again,  end  as  soon  as  it  has 
It  Ain.  there  should  be  a  loop  thrown 
leedle,  and  the  point  of  shaltle  (which 
kTp  and  smooth)  Bbould  have  just  arrived 
and  the  eye  of  needle  should  be  about 
the  point  of  shuttle.  The  shuttle  must 
aeedle  as  it  passes,  but  (he  point  must 


™dle.     Ifth 


afore  the  loop  is  ptoj 


luttle  arrives 


id,  01 


■ly  foi 

iiut   mil. PI.   BL    iiimiuu  until  loop  IS  KK 

it  shuttle  passes  underneath  loop  insteat 
it,"Aktis"  must  alter  the  time  of  thi 
I  he  cannot,  he  must  deBcribo  what  sort 
it  la,  and  I  will  give  him  more  intorma- 


tract  from  a  letter  in  the  Timet  by  Ur.  O .  Moi 
of  the  British  Legation,  Athens,  may  be  of  intcieii 
to  the  querist :—'' Since  my  offiaial  duties  made  me  i 
resident  in  this  country,"  says  Mr.  Modbod,  "Ihavi 
bean  continnnllv  more  Bind  more  imptenad  with  thi 
Btraugeness  of  ue  fad  that  tbs  proper  pnmimciatiot 
of  ancient  Greek  is  a  qoeitlon  to  which  H>  tittli 
attsntiinn  has  been  given  ta  Eogliili  nhoIarBhif 
Year  after  year  distingntflhad  onireraity  mai  arrivi 
in  Athens,  and,  with  Ueincreaaed  facilities  for  loco- 
motion now  at  their  disposal,  extend  their  tour  t^ 
every  spot  where  modem  research  has  diacovered 
IraccB  of  olaaaio  art  and  architecture.  Tbey 
with  memories  wall  stocked  with  the  remits  ol 
study  ol  what  they  have  been  taught  to  trea.  ..  _ 
'dead'  langaage.  and  wander  through  a  oonntry 
with  whose  iimabitants  they  are  unable  to  con- 
Terse,  but  to  whom  their  tongues  would  veiyaooc 
lie  loosed,  wore  it  not  that  the  traditions  ol 
Deeideriue  Erasmus  have  for  more  than  thret 
centuries  and  a  holt  pervarted  the  original  pro. 
nundation  of  Greek  into  a  usage  founded  upon 
the  respective  sounds  of  the  vernacular  o(  tha 
country  in  which  the  ancient  language  is  taught.  I 
do  not  deny  tliat,  in  spite  ol  so  great  a  disadrjintagc, 
any  foreigner,  who  happenj  to  be  a  good  lancient) 
Greek'Bcholsr  will  be  able,  with  a  little  steady  ap- 
plication, to  acquire  in  a  comparatively  short  time 
considerable  fluency  in  modem  Oraek  ;  but  I  can- 
uot  but  think  it  mnch  to  be  lamented  that,  inas- 
much OS  that  modem  Greek  di/Fera  so  aligbUy  in 
Btructure  from  the  language  in  use  at  the  oom- 
ement  of  the  Chnatiao  era  at  to  make  the 
peratol  of  a  Ijreek  newspaper  a  by  no  means  ~ 
:;ult  task  to  the  ordinary  scholar,  our  great  centres 
)f  learning  and  education  should  continue  to  ret  ' 
indifferent  to  the  question  of  the  eipediency 
•hauge  in  the  prouimdation  inculcated  .  .  . 
To  those  (and  I  am  aure  they  are  many,  even  in 
great  Univerrities)  who  have  nevei  gi""  -  - 
thought,  I  commend  the  study  ol  a  pamphlet  bv 
Miss  E.  A.  S.  DaweB  on  '  The  Pronunciation  o'f 
"ireek,"  published  by  D.  Nutt,  in  1S89."     Athob. 

[73-500.]— To  Orlnd  I^wn-Mower  Oyllndar- 
-To  make  a  machine  for  thia  purpose,  I  send  aketch 
•i  machine-  I  worked  in  large  shop  where  this  clasa 
if  work  is  done.  I  think  with  a  htlle  thia  could  be 
vorked  on  a  lathe  to  run  at,  aay,  SOO  tor  lOiu.  itono 
6xed  in  lathe.  Have  two  heada  made  as  shoi 
Fig.  1  with  hard  wood  atop*  for  cylinder  to  rt 


with  cap  screwed  down  tigfat  so  aa  to  ptavant  Uia 

least  ploy.    Fig.  3  to  act  aa  carrier  fixed  on  the  end 

Under  shaft,  which  must  ran  reverse  way  to  the 

>.    Fig.  3  shows  machine  in  working  order. 


bad.     Of  CO 


rough" 


s,  if  them 


isbadl; 


«  Hji.-  m,.ib,  i  vTiJ  tall  him  the  easiest 
(O  it  be  will  give  me  more  parUoulais 
iiir  paper  next  issue.  1  might  write  a 
t  faults  batole  I  Lit  on  the  one,  unless  I 
ihlna-  S.  M.  iteaoAsio. 

-OrMk  -AMeath— XlM  Iidlofriag  «- ' 


^■'C- 


Having  gronnd  cylinder,  Sx  in  positian,  see  bearings 
are  good  fit ;  bottom  blade  must  be  taken  off  and 
ground  to  line  edge,  then  set  t<i  straight-edge  on 
bottom  bar-  Cylinder  must  presa  on  bottom  blade. 
Qrind  up  with  coarse  emery  and  oil  until  it  runs 
quite  easy  ;  test  with  tissue  paper.  If  "  Fitter  " 
requires  more  information,  uid  will  advertise  his 
addrea,  I  will  correspond  with  him. 

Lawm  Mowbx. 


[73o03.]— Elaotrio  Clocks.- In  my  answer  ts 
this  query  lost  week  the  word  aflervardt  should  ba 
nflnuT.  In  your  issue  of  the  0th  inst.,  ■'  A.  B.  B." 
asks  for  an  efficient  battery.  II  the  battery  I  re- 
ferred to  last  week  going  18  months  and  10  dan 
without  attentioD  will  be  of  any  service  to 
"A.  E.  B.,"  or  others,  shall  be  pleased  to  sand 
sketch  and  particulars.  I  may  mention  that  tlia 
construction  ot  brake  has  much  to  do  with  tha 
longevity  of  battery.  I  should  not  care  to  trythraa 
or  four  good  Daniell  oalla,  as  mentioned  fc» 
"  A.  T..  B.  "  on  the  beet  brake  I  have.  Dixon  and 
Cassey's  addrese,  when  in  the  line,  was  102,  Blooms- 
bury -street,  Birmingham. 

a.  W.  A.  F.,  Electric  Clockmakar. 

[73MBJ— Eleotrlo  Idglit  Shunt  Dynamo.— 
"J.  W.  W.  B."  asks  roe  to  explain  my  statement 
of  facta.  I  cannot  do  so  ;  T  can  aimply  re-atate  tho 
facts— viz.,  •'  It  is  not  E.M.F.  that  nroducet  • 
lisht :  It  is  the  carnmt  which  passea  throngh  tka 
filament  of  a  lamp;  so,  also,  it  is  not  E.M.F.  that 
deposits  copper,  or  gold,  or  silver,  in  a  plating  vat, 
but  the  ampirea  of  current  which  pass  in  a  giv^ 
time."  S.  BorroKB. 

[73515.1— HardenlnKTools  for  ChUledltoUa. 
—If  "Boll-turner"  will  put  a  handful  of  salt  inta 
a  bucketful  of  hard  water,  heat  his  tools  to  a  dark 
red,  then  plunge  them  into  bucket,  he  wilt  fiad 
them  hard  enough.  As  for  Mushet's  steel,  the  flnt 
•-— -  yoH  tried  to  grind  then    "  ■--"--■--' 


't  have  i 


Vxo. 


[T352«.]— CaatinK  Madala.- From  what  yon 
etata  in  your  article,  I  ahould  Imagine  that  if  yon 
wish  to  obtain  any  good  results  by  youroinihand^ 
the  only  way  is  to  obtain  the  usual  battaij  mm 
cells  used  so  exlenaively  by  emashers,  and  whioh 
would  take  weeka  of  experience  to  undanttod,  ■■ 

CDrrespon& 
.  likely  to  suit  you  is  the  one  signed  by 
''  Eos,"  in  which  he  mentions  that  the  best  ptaa 
would  be  to  send  to  Birmingham.  With  regard  to 
the  proas  and  dies,  suggested  by  both  correspond- 
ents, the  outlay  would  certainly  be  tar  too  great  to 
cover  the  profit.  I  have  teen  precisely  the  sana 
thing  as  you  require  manufactured  in  thouaandSa 
and  are  used  extensively  all  over  the  country  fat 
the  purpose  you  mentiou.    It  would  certainly  be  na 

3  you  trymg  yourself,  aa  I  feel  certain  yon  wonld 

r  obtain  proficiency,  the  Kinsequence  being  that 
you  would  never  obtain  any  good  results  as  tha 
outcome  of  your  labour.  H.  C.  H. 

[73529.]- Fiahlng  StookInBB.-Tou  vriU  wear 
woollen  ones  inside  ot  these,  I  suppose  ;  and  I  ex- 
pect you  have  wading  boots,  and  jou  Bn9  your  feat 
damp  OS  well  as  the  hose  you  wear.  Aa  your  boola 
are  waterproof,  and  expect  that  these  wilt  obviate 
thia,  you  are  loat  upon  the  subj  ect ;  but  if  you  have 
them  you  muat  make  them  out  of  tine  close  brown- 
hollaud,  and  to  dress  them  proceed  as  foltowa  : — 
Take  a  tablespoonful,  heaped,  of  linseed,  and  boil 
,onr  in  a  pint  and  a  half  ol  water,  strain  off 
or,  and  then  take  a  piece  of  curd  soap,  about 
ol  a  cracknut,  and  shred  up  fine  and  dis- 
solve it  in  boiling  water,  and  mix  thia  with  the 
linseed  tea.  When  this  is  cold  it  should  be  work- 
.  not  ropy.  Drcat  your  job  with  that  out- 
side when  dry,  I)o  the  same  on  the  inside- that  ii, 
turn  them  inside  out  when  dry  ;  turn  back  again, 
ith  a  polishing  iron,  or  a  smooth  glass  bottla, 
calender  tbem.  Well, then  get  a  pint otraw linseed 
oil,  and  dissolve  a  piece  ot  camphor  in  it  about  tha 
sise  ol  a  largo  nut.  Dress  with  thia  outside  whaa 
drjr,  dress  the  inside  (don't  drown  them),  put  on  aa 
tKih  *a  y,jQ  can — two  or  three  coats  are  better  than 
. .  ,  ,int  out  in  tha  air  to  dt7,  bat  not  in  the  wat. 
See  that  each  ooat  is  dry  betore  giving  it  another ; 
bat  tha  first  ooat  takia  longest  to  dry.  If  you  fol< 
low  these  lines,  you  will  have  a  strong  sappla 
waterproof.  JaoE  of  Aij.  Toaxisa. 

[73557.]— Rain.— "Sm."  asks,  in  his  answer  to 
my  query  on  Bain,  wbere  I  got  my  electrical  theory 
'n  regard  to  rain.  (1)  Since  the  erection  ot  tha 
jbservatory  on  Ben  Nevis  it  has  Iweu  demonstrated 
that  whilst  the  galvanometer  shows  that  a  current 
ot  electricity  ia  passing  up  the  wire  the  weather 
remains  fair,  but  as  soon  as  the  current  begins  to 
descend,  rain  falli.  ii)  There  is,  I  understand,  an 
electrical  plant  to  be  found  in  Ceyion  vhich  during 
fine  weather  gives  on  electrical  shock  to  anyone  who 
touches  it.  bat  that  during  wet  weather  it  ia  limp, 

ot  give  a  shock.     (3)  Sir  W.  Thomson  is 

responsible,  I  believe,  tor  the  remark  that  vaponr 
in  the  atmosphere  is  liept  afioat  by  an  envelope  of 
aloc&icity,  but  that  when  it  ia  removed  the  vapour 

'  lut  the  dust  particlu  in  the  air 

I  on  raln-wm  "Sm."  perform 
the  following  eipsriments  and  explain  them?— Ist. 
Exhaust  a  receiver  of  an  air  pump,  admit  the  air 
again  through  some  cotton  wadding  to  filter  it  from 
duat  particlea  ;  then  blow  in  soma  steam.  Theateara 
will  tall  to  the  bottom  in  amull  particles,  and  will 
not  fioat  in  the  sifted  air.  2ad.  Now  fill  the  receiver 
with  ordinary  unsifted  ur  and  admit  the  steam, 
which  will  now  clood  tho  whole  interior,  thus 
showing  that  the  dust  particles  have  an  influonoe  in 
holding  the  water  particles  in  auapension. 

S.  H.  B.    . 
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[73*10.1— l>yiiMiio  for  Electric  LiBhtiiiB.— 
To  Ma.  Boitoxb.— 8iz^  gu-jets  would  probsbl; 
gin  abont  T20a.p.  A  dnuuoo  to  fabetitute  these, 
■ad  to  be  okpfcUB  at  working  st  the  nune  time  the 
four  ere  lunpa,  ihould  give  at  least  SO  ampicea  at 
60  volte  [iraBiiue.  Such  a  machine  ehoold  have  a 
dmin  annatnie  Sin.  dkmater  bf  16iQ.  loog,  wound 


n  ooili,  and  651 
DM  *  Ketdk  o, 


keteh  of  the  type  of  nutohina  I  ahonld 
— , — \,  and  mnet  nlta  jou  to  the  eevoith 
edition  <rf  mr  book,  "The  Ihnamo:  How  Made," 
for  fnttiier  detailt  aa  to  wicding,  &c. 

3.  BOTTOHE, 

[78636.1— Skew  Gearing.— The  gearing  that 
■'  7.  A.  M."  wants  amounts  to  a  7- thread  worm  and 
woTm-whsel.    Taking  his  distance  between  oentras 

»•  2|ln„  and  the  woim-whoel  a    ""  '     "     '"     '  ' 

1. .-,, ,..  i-ssiinjitoh, 

mad.  The  di 
be  ^—5?  "'"".giiingtheeiaotpitchodaSiin. 
In  order  to  ■'■i'H"g  tor  the  several  cuts,  the  carrier 
end  ot  the  mand^,  on  which  worm  is  chucked. 
might  be  made  sejstagonal.  I  cumot  lay  how  this 
worm  will  work  if  cut  with  hii  cutter ;  but  it  is 
nsoalto  give  norm-thrends  straight  sides,  each  side 
indined  ahpnt  16°.  The  worm-wheel  will  have  its 
bee  hiiUowed  to  conform  to  an  arc  ot  l-l'iSm. 
radios,  and  will  have  a  diam.  at  bottom  at  curve  ot 
2-Si>.  Depth  of  teeth,  -ISin. ;  cut  with  a  cnttor, 
2-60Sin.  diam.  i  As*  of  cutter,  IS-S*. 

BaiTiBn  BiiTjj>oa. 
[73638.]— Skew  GftartoB.— There  is  evidenUy 
a  mistake  in  your  figurea.  You  want  a  pair  of 
skew  wheels  2tin.  diam.,  2jin.  between  centres,  but 
one  is  to  turn  four  times  as  fust  as  the  other.  If 
ona  is  to  be  2jui.  diameter,  then  the  other  must  be 
lin.*nd  ^Ain- only,  and  the 'Cenbes  will  be  Ijio. 
Mn.  HowevsB,  that  will  not  prevent  my  replying 
to  the  qneetioii  m  a  eaneni  way.  As  the  shaflB 
aiB  at  nght  aaglea,  the  angln  of  screw  teeth  at 
pitab  line  will  both  be  45°  with  the  axes  ot  their 
le^ealive  wheels.  The  tooth  seotioos,  token 
nonaal  to  the  sarew  teeth,  will  be  alike  in  both 
wheels.  Or,  in  other  words,  the  tooth  sections 
taken  at  light  angles  to  the  direction  o(  the  threads 
on  the  point  ot  contaot  ivill  be  precisely  alike  in 
botk  wheels.  Bat  whan  you  speak  at  the  pitoh 
diametec  of  a  spiral  gear,  you  '  understand  that 
diamater  always  as  drcamteientis],  as  in  a  spur 

rir,  and  the  relation  of  the  circomtsrential  pitoh 
Uije  normal  is  determined  solely  by  the  an^Ia  ot 
the  threads.  You  can  determine  their  relation  by 
trigonometrioal  tonclions,  and  by  a  graphic  method. 


Please  sea  my  articles  on  these  geats  u 

Tol.   XLYl.   p.   S93,   and    Vol.    XLVII.   p.  2 

where    both    methoda    are    described    in  detai 


You  will  find  that  a  cutter  ButtabJe  f  i 
will  be  too  wide  tor  a  skew-wbeal  of  Uie  same  cir- 
enmterential  pitch.  Farther,  you  will  see  that  your 
""**"  ™K*.*i  ,m »« ...A...  lib.,  d  — ...^^Q  than  the  lower 
-Iwist.  Also, 
..I  and  lower 
You  will  find  it  an  awkwud  job  to  cut 
•- aslidelathe.    It  is  ' 


that  and  46°.    In  the  latter  the  nte  of  ti 


upon  the  change  wheels  and  the  cutting  tool,  tend- 
ing to  break  them.  If  the  lathe-mandrel  were 
turned  by  hand  very  slowly,  the  Job  can  be  done ; 
bat  it  would  be  tedious.  I  think  you  would  do 
better  1^  rigging  ap  a  miUins  cutter  ot  dccnlor 
fonu,ot  theoonvot  seetionaad  of  snwU  diameter, 
not  to  interfere  with  the  twist  ot  the  teeth,  set  at 
ctHTect  angle  in  a  rest  or  special  gear  cutt«r,  and 
ddven  from  the  overhead.  J.  n. 


[73568.]— GkmBB. —The  ppetty  little  Mnorons 
instromeutsyou  describe,  of  a  triangular  pattern, 
come  tn>m  Bnimah.  I  onoa  obtainea  a  pair  of  the 
best  class,  and  sospendsd  them  ftom  proJeotinK  ban 
in  my  sitting-room_,  as  th^  ware  objects  of  interest 
to  stronger!.  During  my  abeenoe  lome  thon^tlecs 
penon  must  have  aknoek  One  a  heavy  blow  with  a 
hard  substance,  tor  I  found  that  it  hod  beoame 
dumb.  On  close  examination  I  disoovered  an 
irregular  craek  in  the  metal,  whioh  was  indented. 
I  sent  it  to  an  Indian  btaictonndeT,  who  ondentood 
bell-metal  (a  very  ocmimoa  alloy  in  the  East).  It 
returned  to  me  looking  very  bright  and  sound,  but 
silent  tor  ever.  It  is  said  there  is  some  process  of 
heating  and  cooling  on  which  the  prolonged  miiilcal 
vibration  depends,  and  of  whkh  the  Indian  foondei 
was  ignorant.  Chinese  gongs  oon^st  ;of  100  parts 
copper,  26  parte  tin;  another  sort,  ot  80  partscopper, 
20pai^tiQ,  freqaently  hammered  and  annealed. 
Among  all  Bodbistie  people  great  reverence  is 
attached  to  "bells."  The  consecration  and  dedi- 
eatioQ  ceremonies  are  scrupulously  attended  by  all 
classes.  Cains,  penonal  ornaments,  and  metallic 
jewelry— precious  aod  base  alike — are  crammed 
mto  the  melting-pot,  as  votive  contributions  to  the 
holy  confltractioD,  thus  producing  a  complex  alloy, 
verv  sonorous  and  equal^  brittle.  Probably  the 
iluB  material  is  disposed  of  by  the  bell-fooDdsra 
le  makers  ot  gongi  and  cymbals,  hence  their 
surprising  tones.  A  very  tightly- wrapped  ball  of 
list  attached  to  the  end  of  a  drumstick  is  the  proper 
striker  ot  these  small  triongalor  gongt,  which 
should  be  hung  on  a  whipcord  line,  not  leas  tbau  a 
yard  long,  to  increase  the  vibration  and  gradual 
melting  awayot  the  notea.  Ihaveao  ideo  that  the 
striker-head  would  be  improved  it  made  of  a  rabber 
tenais-boll,  tightly  stuifed  with  harsehair,  on  the 
end  of  a  heavy  hard-  wood  handle  o  foot  long,  and 
shall  try  it.  Eos. 

[73676.]- Flexible  Oanpllng:.- Ton  do  not  say 
what  distance  you  want  the  shafts  to  work  apart, 
ot  the  difFerenoe  between  the  height  of  centres ;  but 
oe  I  imagine  drum-shaft  being  obout  2tt.  or  3ft. 
below  the  centre  ot  thn  driving-shalt  ot  the  engine, 
and  about  10ft.  or  12ft.  aput,  the  fiezible  joint 


surplus 


fork  a.  It  will  be  noticed  that  all  joii 
I  right  angles  to  each  other,  which  must  b 
at  both  ends.  The  joint-piua  c  are  taslei 
small  side  ot  the  fork  a  by  meana  of  a  i 
outside.  Another  form  of  coapliug  on 
principle  is  shown  in  Fig.  2  (the  ball-a 
joint),  the  reoess  d  at  the  flnish  ot  the  bi 
mg  the  shaft  the  required  clearance  f or  ■ 
that  position.  However,  if  yon  want  to 
dnun  vary  doee  to  the  euRine-shaft,  I  1 
would  have  to  use  a  straight  oonpling,  i 
up  the  difference  between  tfas  centres  b) 
apor-wheel  and  pinion  in  a  frame-     A.  M 

9,  Qoinn  Buildings,  Fophaa -street,  En 
London,  N. 

[73576.]-PlexlbIe  OoiipXlii».— Herei 


rough  sketch  of  Hook'e  joint,  vrhieh  I  Unnl 
just  the  thing  for  yon. 
Tredegar. 


tended  by  Mr.  Qra] 
answers  well ;  but  when  there  is  an  eitn 
Che  engine  it  often  works  the  bag  empty.  0 
'  ro  baas  would  do  better,  but  also  with  ei 
:y  motto  being  "  One  engine,  one  bag." 

[73593.]— Model  BnBino.— You  can 
_£e  ot  wheels  to  dimensions  named  without 
the  general  design.  Cylinders  Jin.  bore 
jtroke  will  do  very  well.  You  can  cas 
plates  separately  and  screw  to  foot-pla 
irhere  is  Uie  advantage?  Better  niakeoD 
of  the  whole.     If  you  cut  out  by  fretsaw,  t 

had  better  follow  the  instructioDB  give 
paper.  I  am  ontting  wheel  patt^na  oat 
metal.  Oscillating  cylinders  will  answer,  s 
^ow  them  later;  but  they  can't  bo  depi 
like  elide -valve  cylinders. 

[73581.]— K.I..B.  IiooOB.— The  toDot 
dte  dimensions  ot  the  above: — Cylinders. 
17in. ;  stroke,  21in. ;  centre  to  centre,  ti 
(7heds :  diam.  ot  bogie-wheels  on  head,  21 
ot  ooaplod  on  head,  5ft.  oin.  ;  thicko 
"'     ;  total  wbeel-basa,  20tt.  siin.    ; 


ilriving  axle  to  trailing  axFo,  tttt. ;  trailing 
bock  end,  6tt.  6)Ln. ;  total  length,  IW 
(listanoe  ^lart,  4ft.  l^in.    Boiler ;  pressure 


shown  in  Fig.  I  should  suit  your  purpoee.  a  is 
bored  out  to  suit  driving-shaft;  a2  is  the  same 
thing  made  to  suit  the  other  end,  both  being  keyed 
on  tight — one  on  the  driving-shaft,  the  other  on 
the  driven  ;  b  is  formed  in  (he  shape  o!  two  bosses, 
one  at  right  angles  to  the  other  ;  and  the  coupling. 
forms  a  siuiulder  in  one  sid 


pin  I 

keen  it  from  springing 

which  moves  freely  oa  the  pin 


of  the  fork  o  to 
and  between  the 


per  so.  ii 
length  ol 


.  .,.  in. ;  height  ot  centre  from  rails,  (if 
Lgth  of  barrel.  Oft.  O^in. ;  diam.  inade,  ' 
Firebox :  length  (bottom),  4tt.  Sin. : 
(bottom],  3tt.  6]in.  Tubes ;  number  of,  lU 
outside.  Ilia.  Heating  surface ;  tabes,  S( 
flreboi,  9l»q.ft.;  total,  95Iaii.ft. :  gial 
lG'62sq.tt.  Weight  in  worting  order :  oi 
14  tons ;  on  each  pair  of  ooapled  whads, 
total   weight,   46  tons.    C^aca^  of  two 


&Si 
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prarent  jotii  wmtoh  beiiie  nugnatiMtd  !■  to  Isftre  U 
at  bouM.  noBUgiietinDM  watcliM  otn  now  be 
olAainad.  3^ 

[73660.]— WAtcli  HkgnetlMd:  Prerentton. 
— inrlnjmj  joor  wfttch  Lodilj  in  a.  little  inm  can 
will  effaotuUT  ihield  it  from  getting  nuignBtiMd. 
AUtUetliiMf  fniiib»i,*nahw  ~~~ 


•old  in,  u 


n  a4itiiia1il  J ;  only 


ptanp  oluu^ieT  jnit  before  baffiniuiigto  work  tl 

Cap.  Iti>  propnlT  a  bib-obok.  The  autioii  of 
pumpQkiuiot  baidieclted,  bat  the  watei-saoge 
■hoin  tin  heisht  at  watei,  and  the  Uow-ofi  oock 
oao  Iw  «Md  if  the  water  risM  too  high.  Th«n 
■honld  b«  a  braang-flaiige  in  pinmetal,  or  in 
wnMght  iron,  lor  the  oheek-T^Te.  The  oheck- 
valve  ie  hitenad  direct  to  the  boilw.    The  attadb' 


(^Hnder  wUl  lubiioate  tlie  valre  faoea,  and  the 
aooomnlatlan  of  water  In  the  eheeta  wonld  not  be 
lik^  to  bunt  them,  ai  it  woold  flu  cjlindna, 
flure  being  nothing  Qug»  like  a  doM-flttinR 
iriiton.  If  the  water  ihonld  aoomnnlate  iiiiiubIiiiIj, 
than  the  end  cover  could  ba  taken  off,  the  watai 
nnoted,  and  the  faoM  labiiaated.  I  hope  to 
deKrilw  tendon  in  preaent  loriea  of  papers.  I 
(honld  make  Hie  spring  of  iteel,  well  tempered.  I 
am  about  to  have  aome  aprings  made,  and  will  get 
«meoitwo  to  nit  looo.,  and  will  then  giro  tou 

[73664.]— TentlUtor.— The  cheapMt  and  moat 
eSaotiTa  waj  to  veotilate  your  home  ii  by  "*""n 
a  venlflating  opeoing  through  the  wall  into  the 
eUnney  cd  eaob  room  aa  cloie  ■■  poanhle  to  the 
oeiling.  Tha  oUmney  ventalaton  are  fixed  into  the 
opn&g  Witt  a  little  plaater  of  Paiia.  I  bare  vied 
taaM  or  llnHar  venmatoti  in  every  honae  I  have 
iiili«.Mt«^  fOi  many  yaan,  and  everyone  ii  itrnck 
bv  the  frcahneai  of  my  roonu  aa  oompaiod  with 
onien.  "Ae  great  pnnd[de  of  vaitilation  i»  to 
z«mave  tha  fonl  air  where  it  oolleota — that  ii^  at 
tha  top  of  the  loom  ;  the  next  important  principle 
it  to  introdDoe  fraeb  air  without  draogbt.  in 
wwuj*lnt  1  find  that  it  ii  beat  to  trust  to  the  air 
ronnd  doon  and  window*  for  the  aupply 
Jx,  rather  than  to  provide  any  ipeoA 
■a  moh  openiogi  an  rare  to  be  neglected. 


3^r. 


a  now  vte  oapp<i«d  oarbona,  u  they 
•Imya  tinge  Hie  light  more  or  laaa.  The  object  of 
oomaiing  them  ia  partially,  aa  yon  rappoaa,  to 
radnea  ue  raaiitanoe,  but  mora  partionlatly  to 
tangtboi  flie  lite  of  the  carbons.  Tka  reaaon  for 
keeping  tlie  reiiitanae  of  the  carbon  pancila  low  ia 
thai  all  tbair  resataiioe  ia  ao  maoh  umIom  work  on 
the  dynamo  and  engine.  The  Bnuh  lamp  of 
3,000a^.  nom.  take*  a  current  of  about  10  ampjraa, 
andthis  require*  carbon*  of  about  Ilmm.  it  they 
are  to  laat  any  length  of  time.  Spedtx. 

[73667.]- Dry  Battariaa,  Faulty.— To  Hn. 
Boi'iva a.  — Bemove  the  terminal*  from  the  carbon*, 
oaat  a  lead  c«>  on  to  the  carbon,  and  *crew  the 
terminal  Into  that.  S.  Bottobs. 

[73669.]— Steftrtne—U  oolr  for  the  aake  of 
otMapniM,  why  not  use  methylated  epirita  instead 
of  alotdiol  in  the  recipe  given  t  S.  Bdtiwte. 

[73669.]— 8taaxine.—The  qneriat  haa  evidently 
Bern  seen  any  atearine,  or  he  would  not  a*k  how 
to  render  taatelea*  a  sabatanca  which  has  no  taite. 
I  dansaj  aome  people  would  call  it  odourlesa  like- 


poilllon.  This  would  cause  the  valve  to  havs  not 
quite  oompleted  it*  travel  at  the  beginning  of  the 
next  stroke,  and  the  itaam  being  shut  out  of  the 
cylinder  when  tha  valve  close*  tha  port  would 
aooount  for  the  deneenon  in  the  early  part  of  the 
adminiaa  Une.  This  backward  podtion  of  the 
valve  would  also  aoooont  for  the  absenoe  of  clear- 
ance. C.  K.  Duiua. 


[73670.]— Faulty  B 


leoble  to 


(Uacram,  or  pre**ure  of  itsam.  T  ■hoald  think,  to 
look  at  the  diagram  itself,  that  a  defective  piiton  or 
valve  has  piodaced  that  curious  loss  o{  power  at  the 
OonuneDCement  of  the  stroke ;  but  there  appeara  to 
ba  no  ont-off,  and  there  ia  no  compieinon,  so  I 
Aould  imagine  there  would  be  a  rather  heavy  knock 
whan  ranimig.  Spaniz. 


•o  doing  he  doa*  not  interfere  with  the  adjoining 
•wner'a  ancient  lighta.  An  ancient  light  i*  a  window 
which  bai  for  20  year*  received  its  light  over  the 
(^joining  ground  without  any  intenuption ;  after 


20  years'  enjoyment  Uieieof ;  it  ia  only  the  mere 
access  of  light  and  air  that  cannot  ba  interfered 
provided  tor  in  the  inUmclad 
an  claim  nothing  further. 


ligl 

with :  and,  it  thi* 
building,  "  Niobe 


_.  a«  Jon  lay  yon  havd,  you 
have  a  poaitiva  right  to  it  in  future.  Tha  ha-  saya 
the  light  oannot  be  aoqnired  under  20  yeata,  and  a 
twelve  months'  clear  stoppage  of  anon  light  ia  the 
onlv  way  to  praviait  it  beuig  aa  aoqnired,  lo  that  in 
reality  a  tenure  of  the  light  for  19  yean  and  une 
day  abeolotnly  gives  you  a  poritive  right  to  it. 
"" — "^  '  lint  ai^t  this  may  appear  sbbnge, 
tion  it  will  be  seen  tlurt  there  ia  uo 
other  way  of  dedding  it.  The  Uw  being  that  the 
'  'cnipcoa   to   the    20   jean  must  continco  Vi 

itlujdeariy;  therel6re,aman  whoooBmencedto 

stop  a  light  aftw  the  I9yeanandaday  hadeUpsed, 
eonld  not,  befM«  Qie  ex^nUon  of  the  20  veaia,  have 
intarmptad  that  light  for  a  period  of  12  mouthe  ^ 
and,  thenttbre,  as  no  12  montlu'  interruption  coutd 
oocur,  the  Court*  would  hold  that  the  light  wiu 
aoqnired.  Tour  naaghbour  may  boild  anywhere  on 
hi*  property  *o  long  as  he  doe*  not  impede  or 
ilimiTiirf  tbe  volume  of  light  which  now  entara 
your  premiaas.  C.  H.  G. 

[73676.]— CoUotypa  PUtea.— Gat  "Collotype 
and  Fhoto-Lithagraphy,"  by  Or.  Jnliu*  Schnaiusa, 
published  by  Bifie  and  Son,  3,  St.  Bride-itroeC, 

.C,  price  6a. 

Plymouth.  B.Sc. 

[7367S.]— Making  Oarbona.- Tbe  paste  must 
be  lubjeoted  to  a  ray  coniiderable  pressors  before 
heated  in  the  moulds,  and  when  remavo' 
bom  must  afcain  T     "       '  '  - 

and  again  baked, 
*u{QGient  denaity.  o.  curruN  t:- 

[T3676.]-ia:akfnff  Oubona.- It  ia  a  trouble- 
aome  job,  and  rarely  satisfactory  on  small  scale. 
You  must  first  char  only  partially,  packing  well  in 
ooke-dnat;  then  aoak  in  atrong  symp,  and  chiir 
again,  and  repeat  the  prooeaa  untQ  they  will  ^aa-t 
full  heating.  SlQVi. 

,] — Oarbona. — Finely-powdered  and  siflad 
ga*-»rbon,  4  parts;  ditto  wood- charcoal,  1  part; 
syrup,  q.i.   Make  into  a  stiff 

whiok  c]o*e  tigl 

bright  redae*B  In 

vented  from  e^iandiiig  during  the  ignition,  tir  i 

wm  be  triable.  Su. 

[73677.]- Blemena  Armatore.  ~>Tea,  il  yo 
put  on  only  4  yard*  you  will  get  4  volt*  uud 
longer  cnnent.  Ton  must  also  put  a  oorrespnud 
ing^  line  wire  on  the  fleld-magnst.    '^ 


iroperly  constnioted.  Automatic  KonnnB 
moke,  since  the  amount  of  ooal  ia  aqflalt 
\  constant  rats ;  but  they  are  not  parfaelioh 

[736Sg.]-aombnatIoii.— The  dmplaat>adM 
mode  is  tha  judicious  maoagemeot  of  tbs  ee^ 
and  tegnlatiOD  of  tbe  inlet  of  air  above  Oe  bai 
the  fire-door — that 


heat  at  tha  bofnioggaaaa  an  la 
apaoa.    If  tha  air  ia  anppliiad  at  Iba  4w, 

lustiun  isepread  all  orar  Um  fln^aaka 

and  into  the  flnea.  "~~  ~ 

[73690.]— Shunt    Dyn&ma. — A. 

dynamoisnot,andoannotbe,perfeotlya*lf-i  . 
ing.  It  can  regulate  itself,  or,  to  waak  ■■ 
exactly,  adai«t  itself  betto  to  vaiiatlaasmtkM 
than  the  soles  mashina,  bat  only  wi&ia  «ttm 
well-defined  and  lalher  nanow  limits.  Ia  thaa 
propounded  by  "B.L.,"  lat  us  sajyiss  fldi 
diunt-wonnd  dynamo  were  built  togivsaaaal 
through  a  resistanoe  which  might  vary 
2  oluna.  Now  the  ratioa  to  bo  adopted 
R  ■>  1-5  {a*  tha  mMu  between  1  and  3), 


ies,  otherwise  your  dyn 


[73678J~Dyajamo  to  Light  PIto  or  Six 
20o.p.  ^mpa.— To  Ms.  Bovfoitb.— Armature 
Sin.  diam.  Sin.  deep,  wound  with  311b.  No.  20; 
field  magnets  2in.  dum.  wound  with  121b.  So.  20, 
cunnectad  in  shunt.  S.  BorroN-E. 

[736e3.]—aildlnv.— There  i*  only  one  other 
war,  and  that  i*  Dutch  metal,  and  that  is  iu  the 
le^,  and  goes  black  in  a  year  or  two. 

Mouar  CniTEH. 

[73683.] -aUdiUB.— Tout   "gold"   paint  waa 
Rpparantly  made  of  braaa.    You  can  buy  pure 
paint;  it  ia  uanally  sold  in  mu*ael-*he]l>,  bi 
ratiier  eipeunve  for  this  work, 
cheaper.  I^M. 

[73665. J^BryptlaJi  Tamarind  Flowers,— 
Patent  mediolnea  nowadays  practise  myatifloation, 
and  cover  simple  rsmedie*  with  high-SDundiog 
appeUatJan*.  The  tamaiind-tree  ia  very  oommoii 
in  the  Eaat  and  West  ladies — not  indigenous  to 
Egypt.  "  Tamarindus"  is  derived  from  "Tamar  " 
— m  Arabic,  "a  date,"  '■fruit";  and  "lEdua," 
"Indian."  Dates  in  Bgypt  are  a*  plentifully 
blackberrice  here— *o,  perhaps,  this  is  the  solution. 


will  bo 


pnea6a.    It  is  the  book.  8.  Borrast:. 

[73687 .  ]  —Accumulators. — Tou  cannot  do  betir  > 
than   get   Sir   David    Salomon'*   treatise  on  the 


e  editiona  from  a  pamphlet  Into  a  be 


[73687.1— Aocumalatora.-The  best  books  for 
"  W,  P.  P.'*  "  perusal  would  be  "  Electrical  Liuht 
loatallation*  and  Hanagement  of  Accumulatani," 


no  battery  ha*  ever  yet  been  oonstrai^  tUinU 

do  any  naeful  work  for  intervals  doiingtwe  jwi 

8.  Boinn. 


^  ,  and  P.M.'s 


1-5  or  30  c 


when  2  ohmi  are  in  the  onter  areait,  oah'fAt 
the  total  current  will,  hj  the  U«  oHiM 
currents,  pass  ronnd  the  F.ll.  ooOa.  If  o^lda 
is  in  the  onter  circuit,  the  cnrrent  ia  doabMiU 
only^Ui  of  the  onrrant  passes  thron^OsFl 
ocila.  S.  Bonon 


ledge  of  machinery  if  ho  expecta  to  n*etead»*sha 
a  spring  that  woold  be  oapaUa  of  giving  oA  {EJ. 
for  a  quarter  of  an  hour.  In  tlia  first  slaai^  it 
could  not  get  a  spring  stnog  eaon^  toMdiU 
as  it  is  theoretically  possible  to  gcA  any  amsal4 
power  out  of  sjnJngs  ^if  a  anfficiant  nnmbar  b*M4 
he  could,  of  coune,do  thework  wiOisamenBtaBn  I 
number  and  at  some  unknown  ooat.  In  tka  Ml  I 
plsoe,  there  must  be  something  of  ths  sstan  rii  j 
{usee  between  the  snings  and  the  woric,fai<HBk 
equalise  the  power  thmnghont  tbe  whcda  !!■•>« 
had  to  weak.  That,  too,  is  perfa^spnamMa  HaI 
how  is  the  ratchet  tevtr  handls  to  bs  wvikilf  a  i 
one  man  had  to  wind  Up  the  sptiiigs,  hswosldlsw ' 
to  exert  hi*  whole  powar  fteadi^  fv  abed  «m  ; 
hour  In  order  that  |H.P.  might  ba^vaoStelf 
minutes,  or  if  something  like  ]H.P.  w«ce  ewM 
for  IG  minutes  in  winding  up  Uw  q|*ian  ^V  i 
might  then  be  capable  of  ^vmg  oft  IHJ*.  teflt 
same  time.  But  if  snoh  a  power  was  avslU^I 
would  be  simply  absurd  to  waat«  it  1^  wisiBsg^ 
aprinn  at  all,  wheo  it  oould  bo  more  naafaHy^ 
ployM  by  driving  the  round  sbonta  diisA  b  I 
poaible  that  '■  New  Beader"  ia  to  tha  bdrfM 
more powtt  can  be  got  br  tha  nnooilinito'aipBt 
than  i«  expended  in  winUag  it  npF  If  so,  ha M 
better  rea&ss  tbe  ImposaibiUlT  of  it  ataMi^a•l« 
save  himself  any  further  trouble  In  the  —  ^ 
it  he  wants  to  do  sixpeoee  wortlL  of  wort  was 
■pring,  ha  must  flrat  expend  |HiibqH  nias|*a 
worth  of  power,  somehow,  in  mnding  it  19. 

O.  E.S. 

[73694.]— Bther  and   Watoz.— Eths  IA  < 

36 '6°  C .,  and  dissolves  in  about  9  parts  of  odd  MM 

When  you  heat  the  w-'~  "*  -  -"  --.-^■=— 

.]— Sulphario    Bthar    and 

:  ether  *oar«elv  roixea  with  wi 

part  of  water  dissdvee  aboot  fVth  pstttf  A* 
Even  it  it  did,  it  is  very  unlikely  that  Mtfcam^ 


r; ,    

Smphnric  ether  soaroel] 

,  _.  is  von-  unlike^ 

ture  would  trail    oonstautly    af^ 


with  w«te*tsl- 


The  cases  of  "  mixtures  "  of  diflemiat  lk|iMa  f* 
sessing  definite  and  conibuit  bailing  poinwani^ 
^B  temperature  104°iapnBDmably  CDlbsMw- 
heitBoale  (-40°  C).  Ethyl  bromida  Bad  Mtkjta' 
dichloride  both  bod  about  this  tampoatnre;  W< 
course  ther  would  be  expenaiTe  fat  lue. 

DmxoroB  B.BJ* 
[73694.]— Siaphurio  Bthar  and  Wattf.-J 
mixture  of  aulphnric  ether  and  water  baBv> 
104°Falir.  would  oonaiBt  of  9-2  pat  osatd^ 
ether  and  the  remainder  water.  It  is  | 
diBtilling  rectified  spirits  withsnlptnuici 
keeping  tha  S.V.B.  in  eices*.     Thr 


UHSO.  +  GjH^O  -  {C^J.0  + 
.V.S..  is  allowed  to  Sow  into  tha  nlo>t« 
«  diatila  over.     The  flnt  qoantity  o(  H,9^ 


i*  all  requiieil  to  keep  the  prooesa  going  « 
started.    You  can  buy  it  mnob  cfaeapv  — . 
can    make  it,    which  I   should  advise  yoa  toa^ 
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PnlMhlTl  enild  iKt  lonnr  of  It 
iMw  to  Kt  to  work.-'Wi.uriK.  n. 

[:Tmn.]-BieotricaJ'-wiu  •< 


pflrti  caat  if  T  knew 
nsme  Iiindlj'  mpUio 


en  I  tried  it  vich  H  pint  blehnnoMe  oalls  In  Kris.  nhm. 
-u.  amnt,  tiieimdls  vu  dtflscted,  and  (truck  witbixni- 
■UokbletolaagBfiut  tfae  Itop  it  90°.  But  the  itTRBge 
put  1* ;  t)uC  on  nconnntlns  to  Lfduuli^  It  ngirteni 


peoBliuttr  U,  thi 
It  it  maoOm  bj  Ui 


,    PAbapfl  It  niAjr  be  of  in 


■oma  of  TDor  nsftdoB  to  know  that  1  lut«  obtained  Hmp 
c^tal  nnlta  nith  ■  pdTBnnnelcr  eonitrncUd  Mnnetblns 
kftertheMrk  of  one  dcKiibtd  by  «t.  Bottme dd pue 
JOB     1  oonnKlfd  IVD  utont  coiipeT  -wina  to  it,  eoretsd  t&e 


ction  of  tbe 


on  tbU  plAiwd  sn  iroa  Uck.    Oc 
needle, -Walt 

(T»718.]-BlaokeiiinK  Steal  Wire. -Would  any 
noder  inform  ms  Ibt  best  wtr  U  itain  or  colaar  -rtrj  Udo 
«t«l  Tiie  dead  black  t  Or  any  method  to  d^en  tbe 
brigbt  nuface.  k  u  la  Imake  it  Jen  liable  In  reflect  llsbt 
noold  do.    Tbe  wire  ia  (ubJMt  (0  Koie  digbt  Mction.— 

[Ta7l7.]— Kaohlnafot  EnlBTBiniDrftwlngB.— 
A  few  yean  ago  an  apfianLtna  WB«  derlMd  for  enlai^ng 
anirtti0i,  tie.,  from  a  laarimile  on  a  robbn  or  alutlo 
■OTtaea,  vhleb  nsterial  ma  capable  of  npandins  or  con- 
toactillR  DOformly  in  mttr  direcUoB.  Will  mnc  reader 
n  kind  enofwb  to  wiye  name  and  putieolarB  of  ths 
nppvatata,  and  Bay  if  it  la  oned  in  England  t — Ot*  Tihii. 

pSTlS.]— Varttcal  Dynamo.— Would  Mr.  Bottom 
pleaae  lay  bor  Held-'Um^eU  in  a  dynamo  of  the  rertica 
type,  a*  ihowo  in  Fig.  tS.  in  hia  book.  "  The  Dynamo,' 

mBgnetlra!— Er.i  I N  K  EX. 

|T8Tt».]— Waterproof  Qlne.— Kindly  inform  mn  an 
to  tbe  giuntity  of  bichromate  of  potaflh  be  put  to  a  Douud 
of  glne  to  make-  Jt  italfTmorTwant  it  (pi 'organ 
belfowa  leathoriBg  (or  a  damp  plseo,— W.  W.  W. 

[TSTK.]— Bm&ll  Loco.-I  bave  a  amall  loco,  with 
pair  ringle-iction  oKiliaiiog  cylinden,  wbicb  da«  Dot 
work  wHi :  it  nma  ■  few  yaida.  and  then  itopi.  Doei  it 
n*M«  which  cylinder  ii  pat  on  one  aide  I  It  — *— ' 
tKMltiQn  ihonld  itesm  blosk  Im,  and  what  poiitloD 
[be  ennk  irini  be  with  Kgaid  to  one  another 
a  the  abciTa  will  mncb  oblige.- Tic 


hinta  afl   to   how  T    Hbould 
UcaiciL. 

ITWW,] — Irfiboratory.— W 
<-'-"--" -o  tbe  best  n 


planeU  depenoa 

v&riation  of  tbe  i  ..      _      . 

to  me  not  true,  proridad  that  we 
intffrn  neb  that  Ibeit  rmtio  ia  the 
motunu  of  two  planeta.    And  bow  a 

the  proof  of  the  lij 

me  an  uiunftlgated   I 


a  take  I 


eocentrldlieg  and  inclination  of 

I  aaanmptiDn  tbat  then  ia  no  accolar 

'   ^  bnt  tbiaaaaamirtloni 

■--' only  Bn 

■  at  the 

B  he  aun. 

, ItiBoemito 

0  planeta  haTe  their 
r  two  (mall  inti 

jily  that,  it  the 

MtfUitc  or  Urn  other 


(7S73i>.]-To  Mr.  Bottone. 

ditection  maebine  So.  by  lin.  by 
long;,  which  I  ban  wound  vitb 

I^V.O.'.  muL-Tr 
1  'hoQi  ■ 


lonhock.    If  I  wound 


instructing  a 


macbine  with  n 


Alaolan 
in.  by 

'whS 


a  laboraLoTT,  tbe  t 
,  where  audi  nppl 


[73713.} -Oil  Hardener.— Would  k 


""tlona  genmlly  1— H.  Ctrm. 

(T3TJ6.]— Oleaninff  Carpet*.— Can  anyone  (ell ._. 
tbe  beat  way  tor  ptepaiatiuu)  to  clean  oupctj,  other  than 
the  oi-galJ  pn»«a  T-O.  Hcoeib. 

fJBTM.J-lCetal  Oaetlng.— Will  any  reader  kindly 
teO  me  wliat  u  Ihc  hiinlwt  composition  tb»t  will  mtai  up 
In  an  inm  ladle  foriaBtine  perfoniled  platen.  -■—  -  ■~^- 
by  Kn,  bj  iin. !  It  nnW  be  very  hard  and  dot 
too  brittle.- n>SD  UtTAL. 

Jr37»7.1-tithaiioilB  OeU—I  ha™  (ou. 
a,  each  one  oiHuiitting  of  glaai  enter  maaiuing  !in,  by 
«iD.  by  Mn.  bi^,  oontalning  two  plates  of  lithanode  lin. 
by  4in.  by  S-lOut.  Betwe«  tfaem  ia  phucd  an  anulga- 
nated  ibia  plate  of  ■una  dimoiaiona— all  immcraed  la  a 
dnnts  nlnfioB  of  H^^  Then  ia  a  apace  of  8-lSin. 
between  alne  and  litbaiioile  platea  for  liquid  to  circulale. 
WbatIwBntlo]aHwia,Wbatyaltage  la  euh  inpp^aed  to 
tfnie.  alao  internal  miataace  of  same  I  Qow  long  wonld 
fto  lithanode  last  if  thej  are  working  a  Btp.  lamp  three 


be  rediaiged  after 
'Would  eboni 


day. 

tt  ia  eifaausled  f    Doe.  load  a 

Any  lofonnation  itonld  oblige. -O.  E.  B, 
r7nt8.]-WinnlnirBt   Kaoliliis.- 
abeet  iBm.  diameter,  and  I-3iln.  thiok,  do  lar  mshintt 

gataa  for  Winuhnrat  mactaine,  or  would  they  be  (oo  thia 
rthapuipoael  Would  ebonite  workaa  efflmeotly  and  lut 
aa  long  aa  glaaa  plateel    What  length  of  apark  would 

plalaof  thb  liie  girel    Woold  c '     ■  - 

aama  length  of  •parkl-O.  E,  B. 
[TWW.l- Planetary  Theory. 

diitioces  of  JupiUrand  Salura  fr 
by  tbat  part  of  Ibeir  mutual  acti 


iBitge™'  then™  a"°to'^  ^ 
the  disturbing  function 


□ppOH  two  planeta 

tion  cansee  to  be  periodic,  and  causes 
n  the  element*  of  the  orbit.  Still  it 
venia  to  ae  that  it  acta  dilferently  from  tbo  nnlioan 
aeoBlai  part  of  the  disturbing  function.  In  the  ordinary 
part  K  a  bo  the  mean  diilance,  »c  have  ^  ^  . .  i,ut  in 


""nV^ 


bobbina,  .... 

siio  poTDiu  pot  ouoTit  I  I 
TS6Mburtwwk)!-E.A. 
[73T81.1  —  DreaalDa    BUIIatonee.  —  Wo^Id   any 

Pmctical  stonemibn  kindly  givethe  bnt  drcsa  for '**^  -"'" 
i<ak  millstona.  grlndinit  foreign  bsrlr^  1    At  i 

Art  cracks  to  tlie  inah  on  face.    Any  other  Infoi 

to  bow  to  get  tbe  moat  work  through  same  woold  greatly 

oblige.— A  Constav  MiiAmu 

[T3IB11— MotloQ   WaDtwL— I  Bhonld  be  obliged 

if  any  of  your  naderv  would  au^reat  aomc  almplo  ir 

of  conTHting  the  rmprocal  rotary  BoWoo  of  a  pa 
_,.__,  ._. ■.- . .._      ,.  ^object^ 

och Vwaythatwhmtb't™"™  "'"  "'" """' 

'  -     bell  won 

akba  pulling 


iect  an  eleolrie  ball  [placed  near  Uie  nnnl 
cfa  ILwaythatwhentbceoolJc  pulling  tbe  pt 
Bt^>pei  the  Ml  wonW ' "  - 


]— Dynamo  Difficnl 


«ud  mahihg 
to  give  a  high  B°U.P.  w^n  ImM 


la  it  poaaible  l^ido  sn 


.nd  field-magnets  b 
nginel  Aieorem 
[r.WM.l— Moohi 


er  minute  l-TtioTnu. 

ileal  Punt.  — Don 

'me,  eith^c  by  (dectridty  or 


n  IQ.P.  tj 


i¥ad« 


thing  poBBible  must  be  ki 

[7B7M.)-PolariB.-How 
trnQ  north  on  Vi.ncouTcr  Iuli 


t  out  of  sight  In  pnnt. 
nspy  degrres  is  PoUris  from 


[7S73a.]-TBle8Taph.-Wouia  Mr.  Botloi. 

tere  la  a  wire  which  oould  be  put  on  the  ground  thttmgb 

lefooreflt  for  telegraphic  or  telepbaui- =— ■■■ — ^ 

nrbead  lines  caimot  be  maiobunod  ei 

u^  CISO  per  annum,  or  C3  per  mile,  and 

would  be  ant  of  tbe  queetiou  fnnn 

wonld  be  no  dan^r  ot  meelianii   ' 

be  the  coat  and  welgbt  of  the  el 

]w  mile,  f  .o.b.  Uindon  t— B.  C. 
[797B7.1— Water  Power,— Will 


Hn  prime  «iat.    '^ 
I  injury.    What  '..   ._ 
upest  satisfactory  cable 


a  Iroi 


•ing  data  only  1    Width  of  till  in  Incbea,  d^th  uf 
in  incht*.  mraaured  at  the  top  nf  curve  formed  by 
itAowingwatir.hcigbtof falltnfeeC    Alaoiiaywt  ' 
proportion  of  power  would  be  obtained  by  an  orcr^t 
water-wheel  T    Borry  I  cannot  refer  to  back  numbara 
bookB.— B.  C. 

(TJTSn.l-Balatnr  Water.-I  hare  a  large  ni 
..ater  tank  underneath  waah-tiooacaDd  a  capadoua  date 
at  tbe  top  of  honae.    The  rreaent  mode  ot  isialng  t 

water  is  by  meana  of  a  XHn.  bore  torce  pump,  a  alow  ■ 

laborious  proBBBa  whiea  ay  man  ahlAB  as  often  aa 
powdbla.  BeoentI]'  we  bate  had  a  water  tower  enotcd  in 
*^e  Bc^booriiood,  and  bare  a  good  toroe  of  water,  bnt 
»  hard  tor  waaliing  pmpoaa.  Could  I  uliliae  (hia  tDme 
Lther  by  meana  of  aturbme  or  othar^ipllanea  tor  raiidne 
le  Kft  water  T  What  could  jrv  soggfat  aa  beiDg  moat 
fficlent.  cheapeat.  and  without  taking  up  too  mncb  room? 
.  sketch  wonU  hclp.-A  Piusos  m  PawLairrr. 
fTKan.l-Tube  DrawinK.— Would  any  kind  reader 


,t  Ore-boi  endl-Oaa 


[73710.1- LoooinotlTe  Balle.-Will  some  reads 
.  coK  tell  me  tfa"  beat  way  of  making  aborc  for  modi 
magueto.4lp{^^  mil  way  7— Blatviv. 
_1737U.]-Fnniaca  for  Flint  Olsfa  Worta.- 
Wul  some  reader  kindly  giie  a  dcKcrlption  of  Ihc  nioi 
improred   form  of  funinoe  for  a  flint-gLuB  worksl- 


Tlie  aboTp  ia  copied  from  a  croai-plnte  on  back  of  small 
pocket  Bundial ;  the  original  is  aboot  one  inch  square. 
Ferhapa  Bome  of  yonr  [aadera  an  eiplaio  the  working  ot 

.-J,  A.  L.  C. 

[TS7M.1— Tangye  OaB-«n»ine.— I  have  a  JH.F. 

QrirontaJ  gnA-onginc   (Timgye)   which  I  cannot  get  to 

et  1  be  tbe  posltiou  of  tbepiaton  lodwheoQuarter  of  the 
«y  out,  3  itluD  it  ii  baU-»7  aut,4  wbu  fullont,  t  wltea 


half  in,  and  9  when  fully  inagaio.  Than  *bat  oufbl  k 
be  the  poBtion  Ditha  piston  rod  when  (1)  the  gasi^ 
ply  opoiB,  {]]  when  it  cloaaa,  18)  tbe  eanpe  Tain  tfo^ 
14)  cloBca,  (S)  when  the  explndbig  port  Qpaias.  (0)  Aai 
elOHM  T— SUTH. 

[T3744.]— Xodel  Lannob  Boil«r.- 

mahowto  make  iCitlin.  long.  Sic.  wide 
tatnlar,  and  with  atnra,  dome    for  3j  ( 


rd^siw 


[73740.]— Btiatlne  a 
mulimteva,  <ke..  and  & 


Eeiy  good  one,  I  m 

r — ,  tbe  aametiaa.Ih 

Any  pnctical  cuggeatlDna  to  ault  tbia  apeeial  ram  nS 
obUgc.-DiaicToi  B.  R.  L. 

[]S746.]-BtiTatInffotWataTplpes  by  Frost- 
Bereral  lettan  have  appevod  in  tlie  TVsn  lataly  oa  tUl 
subject,  and  It  ha*  been  raeomtnendea  to  uae  oral  !<■■ 

are  laid  to  beeome  oir^lar  bi  Beotumfkom  Iheaa^ai^ 
of  the  water  in  freeiing,  and  do  not  bnnst,  beeuB  Os 
area  of  the  cirde  thua  formed  ia  neater  tbaa  that  rf  As 
original  cUipae,  wfaich  allawa  tor  t£a  inoraued  balk.  Ba 
so  long  a*  tbe  liaa  boundua  the  bore  of  tbe  pipei^Hai 
unaltered  ia  leng^  the  ana  It  JnelnaM  ramaina  ga- 
altered  aleo,  into  whaterar  fljTure  it  may  be  beat.  A» 
Oum»  oral  pipaa  efUctent.  and  It  ao,  wby  *  For  Ou  hmb 
gimn  aboTD  Bannot  he  thelrue  one.— Baaai. 

[737*7.1— Pulley «.— Will  any  of  ] 
inromi  ms  what  oae  pulleya  I  ahall 
I — ■■  —-,,1  drilling  machine,  wood-lat 
paint-grinding  mill  I    Engli 
iBftldu. 

r7it7M.1-EaoaMment.-I  have  tfae  monsnaitKa 
old  Duteh  clock  which  is  in  good  order,  except  tbe  cfliapr 

wheel  baa  BS  teeth,  with  a  pinion  of  T  teeth.  Ckaur 
reader  kindly  (eU  me  the  shape  of  the  eaoapement  as  tba 
I  may  replace.- PanDULUM. 

|T3itB.]—a«a-BnBina-— Would  Bone  reads  wd  IT 
in  gaa-enginea  kindly  inform  m^T  1.  How  kav  att 
■treloh  can  aa  engine  be  run  (^-miui  Bineliop)  triO^ 
being orerhaled r  1.  WbaL  would  be  n»uluotwBka( 
It  after  Ihsit  time  I  3.  The  presenre  uf  gaa  being  rmj  Ise 
in  daytime  in  town  where  I  live,  tbe  eogine  only  jiA 
working  when  Talve  ia  full  on  {I  mean  nlre  caNpif 
Urge  gaa-bag).  would  it  he  ot  any  advantage  to  hawa 
tulTB  witli  a  larger  wny  T  The  eogiDa  works  wcU  atn^t 
when  preMTire  is  greater. — H.  R- 

I7.T7H).1  -  MooD'a  PerleM.  —  WiU  "F.BAA" 
kiadly  t^  me  bow  u>  Hnd  lEe  moon's  perinel  I  B 
r^lFpn7.i1edDTer  tbe  matter.  In  WMtAr-t  AlmmmA, 
I  llnd  moon  in  perigee  Jan.  llUi,  9fa.  H.,  and  ^m, 
Feb.  nh  lb.  A.,  DWking  a  period  of  W  daya,  11  hiiaa 
Again.  Apnl  TlL  A.,  to  Uiy  Sth  »X.  =  tiiM,)i4qa 
andUhoun;  whilrt  from  lUr  l»b  to  tbe  SIbI.,  A.A. 
'-  —  • —   "  >■ Why  la  tbia  dlltetva!- 

[mil.l- Obord  of  a  EleKment. — Row 

theobordof  aaegmentwheu  knowing  tl:~ -*^ — 
iphoe,  and  lbs  height  at  the  Begmi 


addrewdto"J.  Fiaaoa,  KnolUde, ^awl, Iff» & 
"—- 1." 

PBOBLEU  KCCXLI. 


Mlk^4    ■ 

Konosa  TO  coBBXSPONDEinra. 

Oiiasrr  BolnUona  to  1I3B  by  J.  Hombie,  O.  Fd 
-  Fellows.  Lieut-Col.  Kran,  J.  Kiglnck.  D.  Ua 
.  H.  Eastwood,  Blene,  C.  P.  P..  W.  L.  MUtin 
■leare.  E.  Perrin,  F.  J,  Wardale,  and  W.  A.Ckr 
■38  by  J.  H.  Eastwood.  D,  Ifaokay.  C.  F.  P..  F.  1 
ambot,  K  H.  Kyan,  and  J.  Eiatnick ;  to  1B7  by . 
lastwDsiL 

J.  EiiHBi.a.-II  in  ItlT,  K-E  3,  F-B  8  (St)  (eb). 


H-KRbi; 

E.  H.  

B^lntirm  iriih*T  to  lyf^  or  isST. 


1138.  Black  ia  to  mate  White. 
I  no  seoond  aolutim  to  im.   B  I. 
I,  and  U  t.  Kt-B  1  (dij  Kt-Et  C 


p£B.  20,  1891. 
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SCENT  EESEABCHE3  ON  THE  IN- 
?'LTJENCa  OF  TEMPSRINQ  UPON 
THE  CHAEAGTEE  OF  STEEL. 
IHI3  last  decade  of  the  19th  century  may 
be  fairly  held  to  usher  in  the  age  of 
el.  Notwithstanding  the  marvellous  de- 
opment  of  the  iron  trade  in  this  and  other 
intries  since  we  discarded  the  old  stage- 
•ch  and  took  t^  trayelling  by  rail,  it 
y  safely  be  affirmed  that  the  uses  of 
Ely  and  that  important  modification  of  it, 
b1,  will  be  largely  extended— indeed,  we 
y  say  vastly  more  extended— than  at 
«ent.  There  is  no  really  just  ground  for 
>Telxen8ion  lest  there  should  be  any  over- 
duction  of  this  valuable  metal. 
l?ho  increasing  use  of  machinery  and  the 
id  g^wth  of  railway  systems  are  creating 
ever- widening  demand  for  iron  and  steel, 
ecially  for  the  latter.  Steel  rails  have, 
ler  equal  conditions,  proved  to  be  about 
bt  times  more  durable  than  rails  made  of 
>ught  iron,  whilst  the  difference  in  prime 
b   between  steel  and  wrought-iron  rails  is 

at  all  proportional  to  this  difference  of 
^ability.  And  in  every  department  in 
Lch  such  metal  is  used,  the  superiority  of 
>I  has  been  amply  demonstrated.  It  may 
said  that  the  day  of  steel  has  arrived,  and 
t  this  substance  is  destined  to  exercise  an 
K>rtant  influence  ufjon  the  destinies  of  the 
nan  race. 

Che  growing  importance  of  steel  in  the 
•nomy  of  manufactures  has  necessarily 
racted  the  attention  of  scientific  men.  No 
iger  is  steel  made  by  empirical,  or,  at 
It,  little-understood  processes;  every  phase 
its  manufacture  is  now  coming  under  the 
ioence  of  science.  There  are  amongst  the 
iding  lights  of  science  many  men  who  are 
idying  the  questions  suggested  by  the 
uracter  of  this  metal,  with  afl  the  resources 

which  modem  knowledge  is  capable. 
leee,  like  Roberts  Austen,  Moissan,  Spring, 
nnond,  the  Le  Chateliers,  &c.,  are  now 
appling  with  the  diffiiculties  which  practical 
jtollurgists  have  met  with,  and  making 
[ge  contributions  to  our  knowledge  of  the 
nstitution  of  steel.  They  are  recog^nising 
at  a  common  substance  which  is  per- 
ips  the  most  precious  that  manufacturing 
Dgland  possesses,  is  not  to  be  regarded  as 
tteath  their  investigation.  Who  shall  say 
*r  much  the  progress  of  England  might 
I  forwarded  if  others  in  the  ranks  of  scientific 
■n,  instead  of  spending  their  energies  upon 
Marches  into  the  nature  of  obscure  and 
»»  chexnical  substances,  were  to  direct  those 
Berries  into  channels  leading  towards  com- 
Mrdal  advancement  ? 

One  of  the  most  recently- published  pai)er8 
a  adentifio  matters  is  one  by  Mons.  H. 
A  Chatelieir,  who  has  been  studying  the  in- 
■Mwe  of  temper  upon  the  electrical  resist- 
Jce  of  steel.  As  any  reader  of  this  paper 
Mdd  know,  when  steel  is  heated  to  re(&iess, 
ad  then  plun£;ed  while  red-hot  into  cold 
**er,  or  is  otherwise  suddenly  cooled,  it 
Jjoires  great  hardness  and  brittleness.  On 
aeating  it  to  redness,  and  allowing  it  to 
>ol  down  slowly,  the  original  softness  and 
ftUeability  are  restored,  and  when  it  is 
imted,  even  far  below  redness,  and  after- 
iros  suddenly  cooled,  it  is  also  softened,  the 
V^  of  softening  within  certain  limits  of 
mperatare  being  inversely  proportional  to 
•  temperature.  It  is,  then,  possible  to  com- 
Dnicate  to  the  same  steel  widely  differing 
Iprees  of  hardness,  and  the  process  by  which 
IS  \%  effected  is  called  tempering. 
When  the  steel,  before  reheating,  has  its 
rfaoe  brightened,  it  will,  during  the 
Mess  of  reheating,  present  a  succession  of 
rOLb  XiIT.-Va.  1862. 


characteristic  colours  corresponding  to  dif- 
ferent temperatures,  aud  these  colours  are  so 
constant  ^nd  definite  that  they  render  the  use 
of  thermometrical  instruments  quite  un- 
necessary. 

The  late  Dr.  Percy  has  prepared  a  table  in 
which  the  colours  are  stated  in  the  order  of 
their  appearance,  with  the  value  of  the 
temperatures  that  accompany  them.  Here  is 
an  abstract  from  the  table : — 


Temp.  Fahr. 
430^  .. 
4S0  .. 
470  .. 
490 


course,  by  the  temperature  to  which  it  is 
exposed.  Hence,  hardening  and  tempering 
must  exert  a  very  great  influence  upon  the 
chemical  constitution  of  the  metal.  Hardened 
steel  is,  for  instance,  much  less  acted  upon 
by  acids  than  the  same  steel  softened. 

It  is  not  tiie  function  of  this  article  to  enter 
into  and  discuss  at  length  the  theory  of  the 
hardenicg  and  tempering  of  steel,  but  rather 
to  call  attention  to  the  facts  that  these  pro- 
Uses  of  the  steel. 


Colotir. 

Very  pale  yellow Lancets  .    ,.    ^  . 

Pale  straw Beat  razors  and  surgical  instrumentB 

...!!.!..  Fall  yejlow  (Common  razors,  penknives,  &c. 

^ !...'!.!..  Brown    Scissors,  cold  chisels,  hoes,  &c. 

610      ,\\,,\ Brown  dappled  with  purple  spots  Axes,  plane-irons,  &o. 

530      Purple    Table-knives,  large  shears 

650      Bright  blue  Swords,  watch  springs,  &c. 

660      Full  blue   Fine  saws,  augers,  &c. 

600      Dark  blue Hand  and  pit  saws 


The  tempering  of  steel  has,  from  a  remote 
period,  been  known  to  influence  its  physical 
properties.  Thus  it  has  long  been  recog- 
nised that  steel  expands  very  sensibly  when 
it  is  hardened,  and  consequently  that  its 
specific  gravity  becomes  less.  Beaumur 
{cide  **f*Art  de  Converter  le  Fer  forge  en 
Acier,"  1722,  p.  313)  computed  that  during 
the  process  of  hardening,  steel  increased  to 
the  extent  of  h  in  volume.  This  was  con- 
firmed by  Einmann,  a  Grerman  metallurgist. 

It  now  appears  that  the  change  in  the 
volume  of  steel  induced  by  hardening  varies 
according  to  the  temperature  at  which  it  is 
heated  previously  to  cooling. 

Again,  when  steel  is  hardened  at  a  very 
high  temperature,  its  tenacity  and  elasticity 
are  affected ;  it  becomes  exceedingly  brittle. 

These  changes  have  been  the  subject  of 
much  investigation  by  such  distinguished 
metallurgists  as  Elarsten  {vide  his  ''  Eisen- 
hiittenkunde?),  Eisner  [vide  **  Journal  fiir 
praktische  Chemie"),  Caron  {mde  **  Oomptes 
Kendus  "),  and  others. 

The  expansion  of  steel  by  hardening  is, 
other  things  beiog  equal,  directly  propor- 
tional to  the  degree  of  carbonisation.  This 
carbonisation  of  steel  is  a  very  important 
point  in  its  constitution,  and  exercises  a 
great  influence  upon  the  physical  and 
chemical  properties.  * 

During  the  last  few  y^ars  Osmond  has 
studied  the  chemical  constitution  of  steel 
very  carefully,  as  also  has  Prof.  Roberts- 
Austen.  They  find  that  there  are  certainly 
two  varieties  well  defined  and  possessing 
distinctive  characteristics. 

It  will  scarcely  be  suspected,  by  one  who 
is  not  well  versed  in  the  methods  of  chemical 
and  physical  research,  how  difiicult  it  is  to 
isolate  and  properly  evaluate  the  chemical 
from  the  physi(»I  properties.  The  investi- 
gation is  surrounded  with  difiiculties,  and 
not  everyone  is  competent  to  undertake  it. 

The  temper  of  steel  affects  other  proper- 
ties ;  thus  hardening  and  tempering  sensibly 
modify  the  fracture  which  is  characteristic 
of  steel.  The  size  of  the  grain,  other  things 
beinff  equal,  increases  with  the  temperature 
to  which  the  metal  is  exposed  before  harden- 
ing. Thus,  when  hardened  at  a  cherry- 
red  heat  in  cold  water,  steel  may  present  a 
more  or  less  velvety  drill  fracture,  of  which 
the  grain  is  so  nne  as  to  be  no  longer  visible 
to  the  naked  eye.  A  higher  temperature 
enlarges  the  gprain.  Haraenin^  increases 
the  tenacity  within  certain  linuts  of  tem- 
perature; but  beyond  the  limit  the  reverse 
is  the  fact.  For  each  variety  of  steel  there 
is  a  particular  temperature  at  which,  on 
coolinfi^  in  cold  water,  the  maximum  tenacity 
is  produced. 

A  striking  alteration  in  its  quality  and 
properties  may  be  brought  about  by  causing 
even  a  minute  difference  in  the  composition 
of  steel.  The  presence  and  content  of 
such  elements  as  carbon,  silicon,  sulphur, 
phosphorus,  man^nese,  &c.,  are  well  known 
to  affect  the  quality  of  steel  very  sensibly. 
The  amount  and  condition  of  these  sub- 
sidiary constituents  in  steel  is  influenced,  of ' 


cesses  do  very  seriously  affect,  for  good  or 
for  bad,  as  the  case  may  be,  both  the  physical 
and  chemical  constitution  of  this  metal.  Their 
importance  cannot  be  overrated,  and  it  is  a 
matter  of  congratulation  to  all  who  are  in 
any  way  interested  in  iron  or  steel,  that  at 
last  some  of  the  leading  scientists  are 
becoming  alive  to  this  importance. 

The  work  of  Mons.  IL  Le  Chatelier,  to 
which  we  have  already  alluded,  has  been 
conducted  with  a  view  to  discovering  what 
influence  temper  has  upon  the  electrical 
resistance  of  steel.  It  is  only  quite  recently 
that  it  has  been  suspected  that  not  only  is 
the  molecular  constitution,  &c.,  of  the  metal 
affected  by  tempering,  but  also  its  electrical 
properties. 

We  shall  give,  a  short  abstract  of  Mons. 
Le  Chatelier  s  results,  as  they  deal  with  a 
most  interesting  property  of  steel. 

The  experiments  were  conducted  some- 
what after  the  manner  of  those  made  by 
Mons.  Osmond  a  short  time  ago.  Wires  of 
steel  were  used,  the  dimensions  being  two 
millimetres  diameter,  and  100  millimetres  in 
length ;  but  all  the  calculations  were  reduced 
to  read  for  a  wire  1  metre  long  and  1  milli- 
metre in  diameter.  The  following  taWe 
shows  the  initial  resistance  before  experi- 
ment, and  also  the  carbon  for  the  samples  of 
steel  examined : — 


(2) 
(3) 


lieeistance.  Carbon. 

.     O'lSO"*     OOSS** 

.     0-260'*     O^SS" 

.   o^TO*   oeyo- 

.     0-220»«'     0-830'*' 


The  electrical  resistance  of  the  tempered 
metal  is  increased  by  a  rise  of  temperature ; 
but  the  increase  is  only  produced  at  a  certain 
well  -  defined  temperature.  The  effect  is 
sharply  evident,  and  when  the  temperature 
is  carried  beyond  this  point  there  is  no 
further  increase.  The  next  table  gives  the 
mean  of  the  temperature  of  temper  obtained 
by  reheating  and  recooling,  as  well  as  the 
resistance  expressed  in  the  function  of  its 
initial  value  before  tempering. 

Temperatures.  Besistances. 

750"    113  ohms. 

745     118 

725     1-55 

735     1*60 

In  these  experiments  it  was  observed  that 
brittleness  was  developed  at  the  same  time  as 
the  increase  in  the  electrical  resistance  took 
place. 

The  temperature  of  the  temper  of  steel  is 
about  that  of  the  transformation  of  carbon 
1^730^),  and  these  results  confirm  the  theory 
lormulated  by  Osmond,  which  were  dealt 
with  in  this  paper  about  a  year  ago. 

When  the  steel  is  reheated,  the  electrical 
resistance  decreases  by  an  amount  as  much 
more  considerable  as  this  temperature  is 
more  elevated,  and  its  action  more  prolonged. 
It  seems  that  at  each  temperature  there 
exists  a  certain  limiting  state,  whkh  can 
only  be  obtained  in  an  infinite  space  of  time, 
but  which  is  very  nearly  approached  in  a 
very  short  space  of  time. 

The  next  table  gives  the  resistance  of  steel 
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'No.   3,   tampered  in  irater   at   10°   C,  and   tapped  to  titke  j[in 


annealed  for  o 
Temperatutei. 


minute  at  inoreaHing  tem- 


fi-M 


1-07 
1-04 


MoQB.  Le  Chatelier  also  investigated  the 
influence  exerted  by  the  tumperature  of  the 
bath  used  in  cooling  the  heated  steel,  and 
these  results  are  tabulated  in  the  original 
paper,  for  which  we  must  refer  our  readers 
to  the  Proceedings  of  the  French' Academy  of 
Science  (Cujiyifts /(™Juj.  Vol  CXn.  p. «.)    ^      .      „      -     . 

Mens.   Le  Chatelier  promiaea  to  continue  .  fifrnly  together.     They  arc  of  Jmandral-drawn 
these  investigations,  for  he  believes  that  his    Bteel.      One    end    of  each  rod  in  tumad 
methodofmaaauring  the  electrical  resistance  W""^^"^'    *"'*  ^  i«'ii-   thread   cut    en  it  i 
will  afford  a  meana  of  recoEnising  the  state  |  ^i'£;'|;,''i;„    k°„ '^°'^^^i°5.°Tl**^-'J 
of  the  carbon  contained  iu  the  iron,  and  »'"■'>'>      •"     >-=—  "■  "■     —   --"~ 


I,  vMch  hold  tbem 


n  firmly  to  the  bed-nlate.  The  slJinJard  A 
may  hare  a  few  holes  in  the  centre,  to  aomenhat 
take  away  its  heavy  nppeaiance.  This  standard 
is  that  at  the  driWng-wheel  end  of  the  shaft, 
Hnd  that  of  B  at  the  cyliniler  end ;  it  being  cat 
lo  that  particular  ehape  to  facilitate  the  removal 
and  replacement  of  the  wax  cylinden,  without 
ioterferini;  with  the  eboft. 

A  email  centra!  atandard,  Fig.  3,  is  used  to 
support  the  shaft  temporarily  while  the  wax 
cylindetB  are  jilHcod  in  position.  It  is  of  Vr.in. 
liraBS,  a  half-circle  of  J3in.  radius  hein^  cut  out 
at  the  top  as  shown,  and  the  Inwe  having  holea 
j ',  tupped  like  those  in  A  aud  B. 

3.-aiiide-BoiiB. 

Theae  ore  to  support  the  parts  carryiog  the 
diaphragm  cells,  aod  also  to  hold  the  standards 


[  estimating  with  aufflcient  accuracy  the 
proportion  of  it  that  is  transformed  iu 
tampered  steel,  ilo  also  states  that  he  will 
applV  this  method  to  the  investigation  of  the 
mechanical  properties  of  steel,  llence  we 
may  sliortly  expect  some  exceedinglj;  in- 
teresting information  which  may  very  likely 
be  full  of  value  to  the  mechanical  and  manu- 
facturing world.  J,  T,  N. 


HOW    TO    C0N8THTJCT    A 
PHONOGRAPH.' 

By  \\-.  GiLLErr. 
1.— Introductory. 

IN  a  scientific  journal  like  the  "  E.M."  it  is 
assumed  that  the  reader  is  fully  acquainted 
with  the  theory  and  action  of  the  phonograph, 
and  therefore  no  explanation  on  this  part  is 
nec«Bsarf,  and  so  we  proceed  at  once  to  the 
mochanital  construction  of  the  instrument  in 
detail.  To  those  fen,  hoicevsr,  who  wish  to  be 
enlightened  on  the  iii'id:ii  optiandi,  I  have  but  to 
refer  them  to  back  volumes  of  this  paper,  where 
much  information  on  Ibat  part  of  the  subject 
will  be  found. 

In  the  phonogTfl])!)  to  he  described,  it  ia  not 
intended  to  copy  exactly  the  form  given  lo  it  by 
Edison,  but  a  modiScation  designed  by  the 
writer.  The  rccoid  ia  made  on  the  usu^  wax 
cylinders,  the  phonograph  proper  being  bui' 
a  brasa  bod-plate,  mounted  on  six  ornamental  brass 

r"1ars,  the  space  beueuth  being  occupied  by  the 
vinf -gear  and  motor,  which  in  this  case  is  a 
special  electro -motor.  All  the  parts  of  this 
instrument  can  be  made  on  Hny  good  lathe  above 

Min.  or  Sin.  centres,  fitted  with  a  compound 
de-raity,  and  the  drawings  which  will  be  give 
with  these  articles  will  be  in  exact  proportioi 
and  are  taken  from  a  phonograph  already  con 
structed  to  this  deaiga. 

2.— a  ad- plates  and  Standaida. 

Forthebed-pliitewc  require  a  plate  of  brass  HJii 
by  Sin.,  and  jin.  thi[:k.  If  a  planing  machii 
is  not  at  hand,  it  ia  carefully  hammered  as  lUt 
as  possible,  and  then  filed  up  quite  smooth  and 
true.  Some  jin.  brass  tube  is  now  taken  and 
soldered  to  the  under-edge  of  the  plate,  the  edge 
being  just  over  the  centre  of  the  tube  as  seen  m 
the  sectional  view  Fig.  1,  A ;  (he  four  tubes  thus 
farming  the  sides  of  a  rectangle,  being  joined  at 
the  comers  by  a  mitre  joint  as  in  B,  giving  the 
bed -plate  a  very  liniahed  appearance. 

The  standorda  between  ^vhich  the  main  shaft 
ia  moanted  are  shown  in  Fig.  '2.     They  are  i^i 
tiiick,  and  may  be  either  castings  or  cut  out 
plate  brass.      The  aides  are  worked  up  in  t 
same  way  as  the  bed-plate,  and  the  edges,  after 
being  filed  up  as  even  as  possible,  are  finished  off 
on   the  emery  wheel.     The  holea  SS  in  . 

jin.  diam.,  wliile  those  in  B  are  Ain.     Al 

essential  that  these  holes  in  both  standards  should 
eucCly  coincide,  it  ia  best  to  drill  the  holes 
one  plate  Gist,  and  then  use  this  as  a  template  for 
the  other;  the  two  being  soldered  or  firmly 
^:lampod  together  the  while.  The  hole  i  in  .*  ■- 
-tapped  with  a  Jiu.  plut-tap.  The  holee  i 
both    plates   indicatml  by  the  doited  lines 

'All  rights  tentni. 


piece  of  ^in.   brass   rod,  which  is  turned  uj 
threaded  us  seen  ut  h.     One  of  the  guide-rod  ,     , 
hiiB  a  length  of  square  brass  tube  tightly  fitted 
,d  soldered  en  it  for  about  half  its  length,  the 
mera  of  the  tube  at  the  ends  being  flll«l  up 
ith    small    pieces   of   brass    soldered  therein. 
This  tube  over  tha  rod  ia  shown  longitudinally 
ftiart  section)  at  c ;  and  this  end  of  this  rod  is 
milled  and  tapped  with  a  iVin,   tap  for  about 
a  depth,  mdicated  by  the  dotted  lines  rf. 
hexagonal  nuts,  h,   are  then  made,  and 
threaded  to  fit  the  end  of  the  rods.     It  ia,  perhaps, 
unnecessary    to    state   that    these    rods,   more 
especially  that  one  te'illiMt  the  square  tube,  must 
be  perftetli)  .straight ;  othurwisa  the  motion  of  the 
atjius  along  the  wax  cjlindara,  instead  of  being 
pncallel  to  the  axis  of  the  abaft,  will  be  a' 
iingle  to  it,  or  perform  a  wavy  line ;  either 
being  perfectly  detrimental  to  the  proper  wi 
of  the  machine. 


-jing  the  w 
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'uside  surface  of  the  atonditrd,  when  screwed  i; 
in  place.  These  pins'  holes  ore  ^own  in  Hg.  ^ 
A,  atji;,  Ut  course  in  fixing  the  hinge  for  litt 
gate,  the  centre  of  the  gate  should  be  euctit 
midway  between  the  centres  of  the  guide-r>li, 
and  at  the  same  vertical  distance  from  the  b»l. 
3.  This  centre  hots  ;>  is  drilled  so  as  tohi'ii 
thread  cut  in  it. 

e.— Bearing  OeDtrea. 

ho  centre  at  the  driving-wheel  end  of  Ik 
shaft  is  made  from  Jin.  rounu  steel,  turned  to  tt« 
shape,  and  threaded  as  shown  in  Fig.  7.  K.  !^ 
end  of  which  is  cut  into  hexagonal  form,  tbc 
other  end  being  turned  to  a.  point  which  ii  nil 
hardened.  Thu  is  screwed  into  the  hole  :  ia 
standard  A,  Fig.  'X.  The  centre  which  is  fixed  a 
the  gate  is  of  a  more  complex  character.  A  piex 
"'  Jm,  round  brass  rod  about  1  Jin.  long  is  tuiagd 
>  to  the  shape  as  o  in  Fig-  T,  B.  The  ieteiiix 
bored  out  with  a  >^in.  i^'ill  for  1  in.  in  dispti, 
eremsiningpiecehaving  I'^jin.  hole.  Thelirgt 
hole  is  threaded  internally  for  a  short  diatanceH 
take  a  scrcw-pIug,  j,  -with  part  of  the  heed  rA 
hexagonally.  Tbis  plug  has  also  a  I'^in.  hjit 
through  its  centre,  and  this  bole,  when  the  plof 
is  screwed  up,  should  be  exactly  in  line  wilb  chi 
holeat  the  opposite  end  c.  All  this  is  clearly  shon 
in  section  at  B,  the  part  c  having  a  thrfad  cu!  3 
it  to  screw  into  the  central  hole  in  the  gat£. 

A  pieceof  ]',jin.  ateel  rod,  about  iVm.  Ion;,  D, 
is  turned  to  a  point  at  one  and,  wbtle  the  oiJ» 
end  is  rounded  off,  F.  This  must  fit  raj 
accurately  into  the  holes  in  the  brass  socket,  bd 
must  be  capable  of  being  moved  baclnrard«  uil 
forwards  without  any  "  play,"  like  the  pislM- 
rod  of  a  steam-engine,  through  a  well  sjilt 
atuMng-box,  On  this  steel  rod,  about  tin.  fna 
the  point,  is  sweated  a  brass  cuUaj,  G,alnthsrlM 
than  I'jin.  outside  diameter.  This  isforsthixt 
spiral  Bpring,  A,  to  preea  against,  and  forcMtll 
steel  point  E  against  the  centre  of  the  shaft-  7^ 
point,  like  t  e  other,  is  well  hardened,  sod  J 
this  is  done  before  sweating  the  collv  d 
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cylinders.     The  shaft.  Fig. 
tteel,  Jin,  diam.,  ia  centred  at  h 

ot  run  true  is  turned  up 
of  the  lathe.  A  screw 
thread  is  now  cut  on  it  for  part  of  its  length,  the 
threads  being  finished  ofl  very  smooth  and  true. 
'"'■-  thread  of  course  may  be  as  fine  aa  one 
;  but  I  will  aaaume  the  ordinary  braaa  gas- 
thread  to  be  ifled  which  runs  about  27 
threads  to  an  inch.  Two  brass  diacs  of  1\\n. 
diameter,  and  Jin,  thick,  are  drilled  to  fit 
tightly  on  the  unthreaded  portion  of  the  shaft, 
one  of  them  having  a  boss,  Fig.  6,  h.  These 
are  then  sweated  firmly  on  the  shaft  i^ 
manner  shown  in  section.  Fig.  5,  and  turned 
down  to  fit  tightly  into  the  ends  of  the  tube, 
which  has  previously  been  turned  out  slightly 
as  at  u  a.  The  tube  i  is  Hmily  sweated  on  to 
these  discs  as  represented.  For  the  driving- 
wheel  we  require  One  of  braee  about  4in.  diameter 
as  a  casting,  so  that  when  turned  dawn  it  ahould 
be  3Jin.  diameter,  and  lin,  thick.  This  is 
sweated  on  the  end  of  the  shaft,  the  end  of  which 
is  turned  down  to  formashouldcrc,  agaiest  which 
the  wheel  a  may  rest.  The  sliaft  complete  is  now 
reedy  for  turning  up,  a  V-groove  being  cut  on 
the  driving-wheel  to  take  a  gut  band.  The 
cylinder  must  be  turned  slightly  coned,  the 
angle  of  which  will  be  about  right  if  the  small 
end  is  iVin.  less  in  diameter  than  the  large  end. 

6.— Tha  "  Oato." 
Tbis  is  made  of  Ain.  brass,  and  has  at  one 
end,  hard  soldered,  a  piece  of  ^in.  round  brass 
rod  (Fig.  S,  a),  drilled  centrnlly  with  a  Ain.  hole 
to  take  a  steel  rod,  on  which  the  gate  is  hinged. 
This  hinge-spindle  is  shown  at  A,  Che  steel  rod  t 
being  sweated  for  about  |ia.  into  a  short  length 
of  |in,  square  brass  rod,  r,  part  of  which  ia  turned 
circukr  as  seen  at  e.  The  top  of  the  steel  rod  is 
turned  and  threaded  to  take  a  milled  nut  f,  which 
keeps  the  gate  down.  The  hinge-apindle  ia 
screwed  to  the  standard  B,  Fig.  'I  \  the  thread  of 
the  screws  being  cut  in  the  square  brass  on  the 
hinge  piece  shown  by  the  botes//,  which  corre- 
spond to  those  lettered  the  same  in  B,  Via.  i. 
After  the  hinge  is  secured  firmly  to  the  standard, 
two  Ain.  holes  muat  be  drilled  through  the 
I  standard  and  about  half-way  into  the  square 
block.  The  hinge-piece  is  then  unscrewed,  and 
two  brass  pins  which  fit  tightly  irto  these  holes, 
are  then  sweated  into  those  in  the  hinge-niern. 
'projecting  about  *'-     '-  "-  "— "-  — 
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The  end  of  the  gate  requires  some  tasteniiii 
which,  white  being  capable  of  easy  and  igiiia 
adj  ustmeut,  nmaC  be  perfectly  firm-  The  mMhol 
I  have  devised  for  this  ia  shown  in  Fig.  '  a  C, 
D,  E.  A  miUed,hBad6d  thumb-screw  of  the  b» 
and  shape  of  C,  is  made  to  screw  into  the  hole  il 
the  end  of  the  guide-rod  B,  Fig.  4,  the  lhr«>i^ 
part  of  the  thumb-screw  being  of  !t«I  ■:!! 
sweated  into  the  brass  head.  A  collar.  D,  a 
turned  up  and  drilled  with  a  \\a.  hole,  somie 
fi  I  smoothly  over  the  boss  c  on  the  tbumb-scitv, 
ige  of  the  collar,  it  will  be  observed,  ii  nl 
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e,  fl.  On  this  collar,  opposite  tbt 
Sat  part  a,  and  perpendicular  to  it,  is  screwed  isl 
soldered  a  ^in,  biaaa  pin,  4,  on  wluch  is  tecafdj 
fixed  II  neat  little  bona  handle,  k.  shLivn  a 
section  with  the  coUar  at  B ;  the  width  v  of  tbt 
fiaoged  collar  is  slightly  less  than  the  thiciius 
of  the  gate. 

The  collar  now  finished,  it  ia  slipped  onrtiw 
boss  c  on  the  thumb.sciew,  which  is  UiensLreviJ 
into  the  end  of  the  steel  rod,  as  eeen  in  sectiinE  it 
the  end  of  this  rod  being  filed  quite  leral  nt!i 
nutn,  by  which  itis  clamped  in  thestandud^ 
The  gate  must  be  ot  anch  a  width,  that  «tto 
the  Bat  portion  of  the  collar  is  vertical,  it  \'^ 
swings  clear  \  but  when  the  fiat  portion  is  plu^ 
horiKontoUy,  which  ts  done  by  moving  tin 
handle  h  upwards  through  90',  the  collar  cbmp 
the  gate  firmly ;  a  very  small  movement  oi  lii 
thumbscrew  suffidng  to  reieaae  or  secure  '^ 


0  as  to  be  flush  with  the 


LIPPMANN'3    EECENT    DISCOVEB? 
IN  COLOVA  PHOTOOHAPHT, 

j.leUra 


iporary  commenced  with  tin: '>'' 
lowing  statement : — "  The  acientiGc  worlJ  t: 
been  startled  by  the  aimouncement  made  hy  )Ios 
Lippmann  (Professor  of  Physics  at  the  SorlvcO' 
at  the  last  sitting  of  the  Academy  of  ^'i^'Lie' 
of  a  new  process  of  photography  diatora^ 
by  him,  by  which  colour  throughout  the  't?^ 
range  of  the  spectrum  can  be  reprodenJ  <> 
a  sensitive  plate,  just  as  accurately  [since  coleir 
are  but  numbers  of  light-waves),  as  ontlbK  i 
shadow  are  fixed  by  the  present  photegnpte 
negative  and  prints." 

Our  contemporary  is  not  aocorate  in 
"  the  scientific  world  bis  been  atarlled 
scientific  world  ii  never  startled,  sioce  it  dsM  ed 
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recognise  impossibilities  in  the  same  way  as  the 
uninitiated.  A  long  procession  of  remar^hle 
discoveries  have,  during  the  past  few  years, 
prepared  the  minds  of  scientists  for  almost 
anything.  More  especially  is  it  not  true  in  this 
particular  case  to  say  the  scientific  world  was 
startled,  for  new  discoveries  in  the  art  of 
photography  have  been  made  alihost  every 
month,  and  everyone  who  knows  anything  at  all 
about  it  has  been  quietly  looking  forward  to 
the  time  when  Nature's  own  tints  shall  bo 
faithfully  reproduced. 

People  who  are  not  constantly  in  touch  with 
scientific  progress  are  apt  to  be  filled  with  pro- 
found astonishment  when  that  progress  makes  a 
little  leap  forward.  **  Some  lucky  accident,  you 
know,"  they  say  to  each  other  in  their  ignorance 
of  how  little  has  ever  been  found  out  by  chance, 
compared  with  what  has  been  discovered  by  long 
and  patient  research.  When  the  problem  of 
obtaining  permanent  photog^phs  which  shall 
represent  natural  objects  in  their  own  natural 
colours  is  completely  solved,  it  will  be  seen  to  be 
the  result  of  labour  rather  than  of  luck. 

It  may  be  worth  while  to  consider  what  pro- 
gress has  already  been  made  in  the  art  of  photo- 
graphy in  colours,  since  so  many  are  talking 
about  Mons.  Lippmann*s  experiments  as  though 
tiiey  were  an  entirely  new  departure. 

It  has  been  possible  for  many  years  to  obtain 
naturally -coloured  photographs ;  but  the  tints 
always  faded  either  when  the  negatives  were 
treated  with  the  fixing  solution  or  on  exposure  to 
light. 

In  1810  Dr.  Seebeck,  of  Jena,  and  another 
Q«rman  named  Hitter,  succeeded  in  obtaining 
traces  of  colour  by  receiving  the  coloured 
spectrum  of  white  light  upon  a  sensitive  surface 
of  silver  chloride. 

Herschel,  Daguerre,  and  Fox-Talbot  about 
1840  each  obtained  colour  indications  in  their 
photographic  experiments.  Herschel,  we  read, 
found  that  **the  spectrum  impressed  upon  a 
paper  spread  with  the  chloride  of  silver  is  often 
beautifully  tinted,  giving,  when  the  sunshine  has 
been  favourable,  a  range  of  colours  very  nearly 
corresponding  with  the  natural  hues  of  the 
prismatic  spectrum.'* 

Robert  Hunt  between  1840  and  1850  obtained 
a  considerable  amount  of  Buccesd  in  the  produc- 
tion of  coloured  images  by  light.  His  results  are 
recorded  in  ''Researches  on  Light,"  published 
1814,  p.  277.  *'A  paper  prepared  by  washing 
with  barium  chloride  and  nitrate  of  silver  allowea 
to  darken  whilst  wet  to  a  chocolate  colour,  was 
plaeed  under  a  frame  containing  a  red,  a  yellow, 
a  green,  and  a  blue  glass.  After  a  week's  ex- 
posure to  diffused  light  it  became  red  under  the 
red  glass,  a  dirty  yellow  under  the  yellow  glass, 
a  dark  green  under  the  green,  and  a  light  olive 
under  the  blue. 

Fairly  successful  reproductions  of  colour  were 
made  by  Edward  Becquerel  in  1843.  Silver 
ohloride  of  great  purity  was  deposited  electro - 
lytically  upon  a  silver  plate  by  an  ingenious  pro- 
cess, and  upon  them  coloured  pictures  were  easily 
obtained ;  but,  unfortunately,  no  means  was  found 
of  fixing  the  coloured  images  so  as  to  resist  the 
action  of  diffused  light.  Becquerel*  s  photographs 
were  called  ehro}?M-photo8  or  heliochroines ;  but 
they  were  a  failure,  although  it  is  said  one  or 
two  of  these  *'  sun-pictures  "  were  obtained  that 
were  quite  permanent  in  bright  sunshine. 

Those  whose  memory  can  take  them  back  to 
the  exhibition  which  was  held  in  London  in 
1862,  may  remember  a  collection  of  coloured 
photographs  which  excited  a  great  deal  of  atten- 
tion at  the  time.  They  were  done  by  the 
younger  Niepce,  and  faithfully  reproducsa  the 
natural  colours  of  the  objects  they  represented. 
But  they  faded  in  daylight,  and  only  lasted  a  few 
hours.  Niepce' s  method  was  a  modification  of 
Beoquerers. 

Poitevin  (vide  Oomptes  JRendus,  Vol.  LXl!. 
p.  11)  in  1868,  and  St.  Florent  (vide  Bulletin 
de  la  Sociele  Fram^aise  de  Photographte)  in  1874, 
both  obtained  by  different  plans  some  measure 
of  success  in  colour -photography.  The  former 
used  paper  prepared  with  silver  chloride,  bichro- 
mate of  potash,  and  sulphate  of  copper ;  whilst 
St.  Florent  sensitised  his  paper  with  silver 
nitrate,  and  then  with  uranium  nitrate  and  zinc 
chloride  acidulated  with  hydrochloric  acid. 

In  1865  and  1^66  Messrs.  R.  J.  Fowler,  J.  T. 
Taylor,  and  G.  W.  Simpson  obtained  coloured 
im^iges  with  collodio- chloride  of  silver  films. 

Captain  W.  de  W.  Abney  has  d  £  much  in 
investigating  the  colours  obtaing^^  ^^  ^  salts  of 
silver,  and  his  conclosions,  whiQ^   ^P^^fiO  volu- 


minous to  be  quoted  here,  may  be  consulted  in 
the  Froceedings  of  the  Royal  Society,  YoL  XXIX. 
p.  190,  and  Vol.  XXXIII.  p.  164. 

The  researches  of  Carey  Lea  (vide  American 
Journal  of  Science^  1887)  were  three  years  ago 
confidently  expected  to  result  in  the  discovery  of 
the  secret  by  which  colour-photographv  is  to  be 
achieved  ;  but,  like  many  otiier  "  confident  anti- 
cipations," they  have  been  too  premature. 

It  would  be  interesting  to  find  out  how  many 
sanguine  *'  inventors  "  have  rashly  rushed  to  the 
Patent  Office  to  expend  their  guineas  in  the  full 
expectation  of  having  at  last  accomplished 
photography  in  colours ;  but  in  spite  of  all  these 
patents  (moat  of  them  abortive,  it  is  true),  and  in 
spite  of  all  the  progress  that  has  been  made,  the 
**  scientific  world,"  according  to  our  daily  con- 
temporary, is  etill  ''  startled  "  to  hear  that  a  new 
process  of  colour-photography  has  been  found. 

It  is  only  a  few  weeks  ago  that  Messrs.  Bevan, 
Cross,  and  Green  described  a  new  discovery  of 
theirs  which  by  competent  authorities  has  been 
judged  likely  to  work  a  radical  change  in  the 
colour  of  the  photog^phs  of  the  future.  With 
the  Editor's  permission  we  propose  later  on  to 
give  some  account  of  this  discovery.  Suffice  it  to 
say  that  it  depends  upon  the  following  observed 
chemical  facts,  namely :  —  That  primuline  and 
nitrous  acid  give  diazo- primuline,  and  diazo- 
primuline  — 
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apart  that  only  the  blue  light  can  pass  t 
the  yellow  light  causes  the  silver  to  d 
layers  just  sufficiently  wide  apart  to  alio 
passage  of  the  yellow  rays  only,  an 
throughout  the  spectrum.  This  is  th 
principle  of  Lippman's  discovery. 

He  uses  gelatine -bromide   films   for 
sitive  plate,   which,   according    to   the 
arrangement,  is  placed  closely  against  t 
ing  of  a  trough    filled    with   mercury 
forms  a  mirror  m  contact  with  the  plate 

The  rays  of  light  pass  through  the 
film  as  in  the  old  processes  ;   but  when  th 
the  other  side  of  the  plate  they  are  refle< 
by  the  plane  mirror- like  surface  of  the 
causing  interference  with    other   rays 
incident  to  the  plate»  instead  of  being  abs 
a  dark  background. 

It  will  ill  become  anyone  to  pronou 
emphatic  opinion  about  Mons.  Lippmar 
covery.  He  himself  only  professes  to  h«i 
a  beginning ;  and  it  must  be  ad  mitt 
between  the  reproduction  of  a  brillio: 
spectrum  or  the  sharply  defined  colou 
stained-glass  window,  and  the  reprodc 
the  varied  tint  of  a  landscape,  there  : 
difference.  But  the  process  differs  i 
from  all  previous  ones  in  principle  and 
plicity  of  method,  and  in  this  there  is  ho 


/3  naphthol 

Phenol 

Resorcin 

Pyrogallol 
/  a  nanhthylamine     \ 
I     hyarochloric  acid  j 
(  Amido  /3  naphthol } 
\     sulphuric  acid     J 

Although  plates  have  not  yet  been  prepared  by 
this  process  sufficiently  sensitive  for  the  camera, 
there  is  reason  to  believe  that  they  soon  wUl  be. 

Having  shown  that  a  great  deal  of  progress  has 
been  made  in  the  art  of  photographmg  colours, 
and  that  it  is  by  no  means  a  new  or  startling 
idea,  we  will  proceed  to  examine  into  Mons. 
Lippmann*s  discovery. 

Mons.  Lippmann  has  been  heard  of  before  in 
connection  with  progress  in  photography.  In 
the  issue  for  August  2,  1889  (Vol.  XLIX. 
No.  1271,  p.  473),  we  called  attention  to  his 
researches  upon  the  use  of  coloured  glasses  in 
photography,  in  order  to  obtain  the  true  effects 
of  light,  and  to  g^ve  each  colour  in  the  spectrum 
its  true  value. 

At  the  weekly  meeting  of  the  Academy  of 
Science  on  Monday,  February  9th,  Mons. 
Lippmann  gave  some  account  of  the  results 
which  he  hais  obtained  in  colour  photog^phy. 
Photographs  of  the  solar  spectrum,  and  of  such 
objects  as  stained- glass  windovrs,  have  been  made 
with  great  clearness.  So  far  these  results  are 
not  novel,  as  we  have  seen,  although  the  process 
of  obtainmg  them  is  a  novelty.  If  the  colours  are 
entirely  x>®rmanent,  then  Lippmann*s  colour- 
photography  will  be  a  great  advance,  for  up  to  the 
present  time  the  difficulty  of  fixing  the  colours 
may  be  said  to  have  been  the  great  crux  that 
ha?  baffled  everyone  who  has  given  any  attention 
to  it. 

Before  describing  Lippmann*s  process  it  may 
be  as  well  to  remind  our  readers  that  when  a 
wave  of  light  meets  another  wave  of  equal 
length  coming  in  an  opposite  direction,  the  con- 
flicting waves  overlap  each  other,  the  continuity 
is  broKen,  and  a  succession  of  dark  and  light 
intervals  is  produced.  As  has  been  aptly  re- 
marked, the  two  conflicting  waves  of  light  might 
be  represented  by  the  two  serpents  on  Mercury's 
wand,  which  form  a  dot  at  their  intersection, 
and  a  wide  space  between  each  dot.  Each  is  a 
wavy  but  continuous  line,  whilst  the  two  com- 
bined give  a  broken  line  or  *'  chain." 

Now  it  occurred  to  Mons.  Lippmann  that  if, 
instead  of  sending  a  continuous  wave  of  light 
across  a  sensitive  photog^phic  plate,  a  broken 
line  or  '  ^  chain  "  produced  by  interference  be  sent 
across,  the  silver  in  the  fllm  on  the  plate  would 
be  precipitated  in  layers  about  the  thickness  of  a 
soap-bubble,  instead  of  being  thrown  down  in 
one  mass  throughout  the  film. 

By  placing  a  mirror  behind  the  plate,  the  rays 
of  li^ht  are  reflected  in  an  opposite  direction  to 
that  m  which  they  strike  the  plate  ;  hence  there 
is  interference  between  the  rays  incident  upon 
the  plate  and  those  reflected  from  the  mirror.  In 
the  case  of  the  red  rays  the  silver  is  precipitated 
in  layers  of  half  the  thickness  of  a  red  wave- 
length ;  the  blue  light  similarly  deposits  the 
!  silver  in  layers  which  are  just  of  sufficient  width 


MODEL  LOCOMOTIYE-HAKI] 

XVI. 

THE  boiler.   Fig.  72,  is  the  plainest  ] 
In  a  model,    even  of    this  small 
would  be  practicable  to  make  a  workab! 
with  firebox   and    a    single    fire -tube, 
would  be  troublesome,  and  would  not  i 
well  as  the  externally- fired  one  shown  in 
This  consists  of  a  piece  of  brass  tube, 
ends,  B  C,  and  diaphragm,  D,  in  cast  br 

FIC    72 
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END    VIEW 

soldered  or  brazed  on.  The  back  disc  B  i 
longed  above  to  form  a  kind  of  weather-j 
and  two  spectacle  holes  are  pierced  in  it 

The  boiler  is  too  small  to  permit  of  riv 
Soft-soldering  will  be  safe  in  so  small  a 
using  a  moaerate  pressure— ^y,  from  3< 
451b.  —provided  the  water  is  never  allowed 
short,  nor  the  joints  to  become  bumei 
proper  thing,  however,  is  to  braze  with  s 
Suppose  I  describe  in  brief  both  methods. 

Prepare  the  ends  B  C  and  the  disc  D  by 
ing  in  the  lathe  to  make  a  free,  or  sligbtl 
fit  with  the  interior  of  the  barrel— that  is 
should  be  from  ^ith  to  barely  s'jnd  slack 
diameter  to  permit  of  the  running  in 
solder  or  spelter.  Do  not  narrow  the  fia. 
these  castings  overmuch,  because  the  broa 
surfaces  in  contact,  the  more  secure  will 
joint.  The  middle  disc  may  be  secui 
direct  soldering  ;  but  the  ends,  if  fiat 
shown,  must  be  sweated  in.  The  surfac 
are  to  come  into  contact  must  be  quite  cl 
bright,  as  they  leave  the  lathe,  or  file,  or 

To  solder  the  web  D,  wipe  its  edges, 
corresponding  interior  surfaces  of  the  bar 
spirits  of  salts,  << killed''  with  zinc;   st 
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jn  end,  supportuie  the  disc  D  at 
leigtit  apoQ  a  uylinder  of  wood  inserted 
be  barrel.  Take  a  stick  of  aolder  io  the 
1,  itnd  a  small,  norroff -pointed  soldering 
oparly  tinned,  in  tbe  otbor,— tha  point 
solder  in  contnot,  and  rim  both  afowly 
la  edge  of  the  disc,  when  the  solder  will 
1  fonn  a  series  o£  little  lumps  or  patcbei 
the  edges  in  contact.  Passing  the  iroi 
the  edgee  two  or  three  times,  using  e 
lore  spirits,  if  necessary,  will  cansf 
Ider  to  run  and  fill  up  the  zon< 
the  ring  and  the  barrel,  and  the  coppei 
gmooth  its  surface,  and  form  a  uaal 
t  aolder.  Tbe  boiler  may  now  be  tamed 
lown,  and  an  angular  flllinK  of  aoIJer  be 


;t  in  the  ends  by  sweating,  the  surfaces 
ct  are  to  be  wiped  over  with  spirits  of 
id  then  coTored  with  an  adherent  layer  of 
an  over  them  with  the  point  of  the  iron. 
li  ure  then  thrust  into  contact  with  the 
of  the  barrel,  each  in  turn,  and  the  flame 


Hcea  together.     As  a  further  security, 
filling  of  solder  may  be  made  round  the 

1  sweating  is  done  properly,  the  joints 

as  good  as  though  they  were  soldered 
If,  noweTer.  the  solder  does  not  unite 
the  surfaces  in  vonUtt,  it  is  better  to  St 
I  in  the  same  fashion  as  the  disc  D,  that 
ut  flanges, 
orfaces  of  the  joints  must  be  cleaned  o^ 
rm  water,  and  dried,  to  prevent  corrosion 
lydrochloric  acid, 
id  solder,  proceed  thiis  : — 
lard  solder  or  spelter  should  he  more 
hBQ  the  brass  used  for  the  boiler  itself. 

be  conveniently  nsed  in  the  form  of 
IT    of    flne  granules.       Borax,    pou    '    ' 

mixed  with  a  little  water,  is  used  ai 
i  Ch^  solder  is  mixed  with  it. 
joints  to  bs  united  baring  been  cleaned 
nng,  OS  in  the  lolderiog  process, 
id  borax  and  spelter  are  laid  ar 
rs  of  the  joint,  and  placed  in  or  suspended 
jf  charcoal  or  coke  fire — that  of  a  small 
here   the  beat  can.  he  regulated  by  the 

is  the  best  — or  on  a  lump  of  charcoal, 
ted  with  the  blow-pipo  Same.  In  this 
lere  the  surfaces  are  of  moderately  Ltrga 
he  former  will  be  found  the  more  auit- 
lie  heat  is  gniduoUy  quickened,  not  too 

leet  the  bo^  should  boil  up  suddenly 
lisplace  the  solder.     To  prevent  this  the 

often  bamt  first  before  being  miied  with 
ler.  Gradually  the  borax  froths  np — 
loses  ite  water  of  cryslidlisation  and 
reaently  with  increase  of  heat  the  Spoitt 
nd  gives  oS  a  bine  flame  due  to  tb 
ition  of  the  zinc,  (.iently  tap  tbe  work 
stage  to  assist  the  running  in  of  the 
Then  allow  tbe  work  to  cool  down. 
the  operation  of  brazing  the  heat  shonld 

as  nearly  alike  as  possible  all  over,  to 
partial  or  local  nnion  only  of  the  surfaces. 
1  ii  cut  out  of  tbe  bottom  of  the  boiler- 
'.  It  is  for  the  purpose  of  allowing  the 
laust  pipes  from  tbe  cylinders  to  pass 
ith  the  chimney. 


Tbe  chimney  E  is  mado  most  easily  vitb  a 
bit  of  braes  tube  for  the  body,  and  a  crown,  c, 
and  base,  d,  made  ns  castings,  and  soldered  to 
the  body.  The  base  is  extended  sufficiently  to 
give  sur&ce  for  soldering  on  to  the  boiler  barrel. 

The  dome  F  is  a  single  casting,  and  its  fiange 
is  also  soldered  on  to  tbe  boiler  baneL  So  also 
is  the  safety-valve  casing  C.  The  patterns  for 
such  castings  can  be  msdo  either  by  solid  pattern 
and  core  box.  or  be  turned  and  shaped  tenderly 
from  solid  hard  wood,  or  be  modell«l  in  wax.  or 
be  spun  and  beaten  out  in  lead.  The  dome  Q 
must  not  be  soldered  on  until  the  regulator,  to  be 
noticed  iramedLitely,  has  been  fitted  and  put  in 

A  complete  safety-valve  can  be  bon^ht  for  3s, 
or  3s.  The  one  shown  is,  however,  simple,  and 
easily  made.  The  casing  G  incloses  the  spring  e, 
which  is  coiled  over  the  valve/.  The  latter  has 
no  other  seating  than  the  hole  cut  in  the  boiler, 
into  which  it  is  ground.  The  steam  passes  up 
through  the  casing,  and  there  is  sufficient  length 
of  hole  in  the  cap  g  to  afford  guidanco  and 
steadiness  to  tbe  valve,  destitute  as  it  is  of  a  bored 
seating  and  guiding  wings.  The  steam  escapes 
through  three  or  four  boles  drilled  in  the  casing. 

In  the  event  of  the  valve  sticking,  it  is 
desirable  to  be  able  to  get  at  it  and  its  spring 
without  uneoMeiing  the  casing  from  tbe  boiler. 
By  making  the  casing  in  two  portions  with 
abutting  flanges,  this  is  easily  done.  The  upper 
part  s  can  then  bo  attached  to  the  lower  with 
three  I'^in.  screws. 

The  regulator,  for  I  suppose  it  ia  perausaiUe 
to  call  the  very   simple    steam-cock  H  by  that 
came,  is  a  little  ping  cock  that  can  ba  made  or 
bought  in  this  or  in  some  very  similar  form.     If 
bought,  it  will  be  beet  to  substitute  a   special 
plug  with  a  long,   stiS  stem.   A,   to  come  c  ' 
through  the  front  of  the  boiler.     If  this  stem 
too  slight,  there  will  be  a  good  deal  of  spring  < 
the  length  when  turning  it.     There  is  no  glai 
to  the  cock,  but  the  plug  ia  tightened  with  a  ni  , 
i,  only,  bearing  against  a  washer,  J,  and  the  plug 
is  shorter  than  its  shell  to  allow  for  taking  up  uf 
wear,  if  aver  required. 

Where  the  rod  ia  prolonged  through  the  boiler 
front,  it  would  be  sufficient  to  just  drill  a  hole 
throngh  that  end  tor  it  to  pass  throngh ;  but 
there  would  be  some  slight  leakage  of  steam. 


.  nod  fitted  with  a  gland,  K,  having  a  hei^igon 
or  a  milled  head,  and  a  bit  of  fine  hempen  pack- 
ing in  tbe  stuffing-box  around  the  rod. 

The  cock  H  need  not  be  fltted  with  screw 
unions.  It  will  suffice  to  solder  the  pipes  L  M 
into  the  ends.  These  bits  of  copper  pipe  L  and 
M  soldered  into  the  cock,  convey  the  steam  from 
the  top  of  the  dome  where  it  is  driest  to  the 
cylinders.  The  pipe  L  is  bent  over  in  the  dome 
to  lessen  as  much  .as  possible  the  splashing  of 
waterinto  the  pipe.  It  is  brought  downthrough 
the  bottom  of  the  boiler,  as  being  on  the  whole 
the  simplest  plan  to  adopt.  It  might  be  bent 
inside  the  boiler  and  brought  out  horizontally 
through  the  front  end,  and  so  downwards  to  the 
cylinder.  In  the  next  article  the  pipe  31  will  bo 
shown  bent  <n  the  horizontal  direction  and 
entering  right  and  left  into  the  steam -chests. 
Where  the  pipe  leaves  the  boiler  at  t,  it  will  be 
necessary  to  run  a  little  solder  round,  to  prevent 
leakage  from  the  boiler. 

The  regulator  must  have  some  slight  support 


besides  that  aOorded  by  the  vertical  pipe  M. 
tine  or  two  bits  of  copperwire  /  /  may  be  bridged 
across  the  boiler,  flattened  at  tbe  ends  and 
soldered,  to  the  interior  of  the  boiler  tube.  A 
spot  of  solder  jnet  where  the  regulator  rests 
upon  these  wires  will  fli  it  fast. 

When  this  work  is  Gniehbd,  then  tho  dome 
may  be  soldered  on. 

To  open  and  close  the  regulitor,  it  is  only 
necessary  to  arrange  the  et<ipB  ^  N  cin  the  front 
of  the  boiler  in  such  positions  that  tbe  hole  now 
in  the  plug  of  the  regulator  sbuU  ci^me  either  in 
line  with  the  hole  passing  from  tbe  steum.pipa 
through  the  regulator,  or  agaim^t  thn  blank 
faces  of  the  bore.  These  extreme  positions  wiU 
be  at  an  angle  of  90°. 

The  handle  O  can  be  fitted  to  a  square  end  filed 
on  the  rod  A.  or  it  may  be  simply  bored,  and 
secured  by  means  of  a  tiny  screw,  n,  tapped 
half-wny  into  both  rod  and  Loss. 

Gau^-gluss  and  pressure -gauge  are  quite  out 
of  tho  i]iicetion  here.  The  only  litLiugs  on  the 
hinder  end  uf  the  VoUer  are  two  cocks,  one  at 
I',,  to  show  the  wnter-levd,  the  other  at  Q  for 
steam.  The  boiler  must  be  emptied  through 
these  cocks.  It  may  be  filled  throngh  one  of 
the  boilers  int«  which  the  cccka  are  screwed,  or 
through  one  of  the  holes  in  the  iaiety-valve 
casing,  the  spindle  of  the  valve  being  pulled  up 
tbe  while.  Ur  a  water-filler  that  can  be  bought 
for  a  shilling,  can  be  screwed  anywhere  iii  the 
top  of  tho  bailer,  say  at  R. 

A  whistle  may  be  screwed  into  tho  boiler  at  S. 
One  of  tho  cheap  kinds  will  not  cost  more  thui 
28.  6d.  J.  H, 


Air     ELECTBIC     EXEACISINO 
UACHIBE.- 

\  KOVEL  application  of  the  magneto -electric 
j\,  generator  ts  shown  in  the  accumpanyiug 
iiliutnitioDS.  As  shown  in  tbe  cuts,  a  imall  magneto 
machine  is  placed  in  s  wooden  case,  aud  is  driven 
by  the  operator   when   pulling   upon  the  handle 


Fio.  1.— Interior  of  Electrical  Exercising  Machine. 

which  prti)ecta  from  tbe  box.     As  will  be  seen,  the 
straps  allachcd  to  the  handles  pass  aroutid  wheels 
of  the  box,  and  by  means  of  snitablo 


Fio.  3.— Electrical  Exercising  Machine. 

aagneto.  By  means  of  suitable  conneotions  tho 
;urrent  thus  generated  is  conveyed  to  the  body  ol 
the  person  using  the  machine,  and  the  strength  of 
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'tha  ooiieat  oui  be  iMtilktad,  ot  oanne,  by  tlie 
nMOd  with  wbidl  tll«  haadln  Me  dnwn  oat,  ao 
tut  the  shock  which  the  penou  reoeiTei  oan  be 
mads  ai  mild  ai  ii  daiired.  Fig.  2  ihom  the  box 
atUched  to  a  wall  and  Itt  oiamiar  of  use,  and  Fig. 
1  *howi  the  intccior  amsaMnent  ot  the  maohiiie. 
A  awitoh  is  provided  ao  that  the  cmraut  can  be 
Kitiielf  oot  on  if  deailed,  and  a  ragulator  ii  pro- 
Tided  affoidlng  a  diiTerent  means  tor  tedaoinK  the 
onmnt.  By  thii  means,  to  one  of  tha  ofdinary 
forms  of  eKaidiiiig  is  added  the  stimD]ati<Hi  pro- 
dooad  b;  a  vet;  BentlB  elantria  shock.  The  maciiine 
is  manqfsctnred  oj  the  American  Electric  Eieicis- 
-ing  Hadiine  Compaof,  New  Toik. 


SOME    HAHDT   TOOLS. 

THE  follawing  dewriptjoas  of  soma  ban 
are    givan   by    Mr.   L.    C.   Sharp, 
^mertenH  Maehinut. 

A  Sor&ce  OknKe. 

Fig.  1  ihowsa  surface  gauge.    I  want  to  oorrect 

the  popular   delmioii  that   all   possible  sorfaoo' 

nnge*  ara  inTented  and  patented.    This  one  is  i 

dandy,  and  bean  no  reaemblanoe  to  the  rest  of  the 

The 


dandy,  and  bean  no  ^ 

tamify,  M  will  be  Keen  by  a  cloae  inspectio_. 

base  11  flat,  hard,  nod  groond ;   the  stem  is 

nscted  thereto  by  a  hinge  clamp.  Hie  item  is  semi- 
dnolar  in  section,  and  clamp  nut  with  needle 
arranged  as  shown.  This  gauge  will  get  any- 
whtn,  and  oocnplea  a  mall  ^aoe  whan  folded  up. 


SrUl  Worked  by  Air. 

. 1 

which  may  be  used  :..   _    „  ._  ^   ., .  _  .. 

waa  mainly  dengned  <or  drilling  stay  tnlta  by  hand, 
as  is  the  ciutom  ot  many  railroad  shops  which  hare 
distributed  aii-power.  The  sketch  wilt,  I  Ihiok, 
show  tha  Idea  alt  right.  Tha  whole  thing  is  very 
light  and  powerful,  and  will  readily  driU  a  iia. 
bote  The  frame  is  light  cast  toass.  The  sorew 
and  worm,  ot  oounw,  hard  steel.  The  bearings  are 
conical,  and  also  hard. 

This  sama  arrangement  constructed  upon  a  larger 
aoaJa  will  bore  cvlmden,  either  air  or  water,  and 
may  be  used  for  heavy  duty— at  course,  water 
would  be  preferable,  and  most  all  engine-stalls  have 
a  water  plug  couTenient.  I  de  not  show  an  end 
elevation,  as  I  think  the  side  view  will  give  a 
nmeral  idea  of  the  requirements.  The  power  ot 
this  thing  will  surprise  many :  if  pmperly  eon- 
stncted,  the  drive-wheel  will  run  about  5,000  tc 
7,000  per  minute,  with  TOIb.  or  801b.  pressure. 

DlTtdloK  Head. 

Fig.  3  shows  a  special  dividing  head  for  use  on  e 
milling- machine  where  a  large  number  ot  gear- 
wheels  are  to  be  cut  all  one  size,  such  as  is  used 
under  electric  can.  The  head  shown  is  solid,  toi 
one  special  size  gear.  It  is  obvious,  however,  that 
tbe  top  may  be  made  adjustable  with  little  trouble. 
It  can  be  carried  still  further  on  the  same  prindple, 
and  be  made  quadruplex  aa  well,  to  miH  tour  at  a 
time.  It  will  be  seen,  of  course,  where  the  time  is 
saved  over  the  old  way ;  it  ufilisea  both  top  and 


bottom  of  cottar,  and,  while  paanag  over  O*  tFidft 
of  one  gear,  two  onttsrs  cut  four  gears  in  Oa  tmi 
ot  one.  With  small  gears  the  oveAangiiBg  bb 
may  be  used. 

lUlUns  Oa&T- 
Fig.  4  shows  a  method  ot  milling  a  vsy  tup 
lar  on  a  very  small  milling- maidiina  with  ksM 
__ed.  TheontW  is  shown  monntsd  onthetabk 
and  is  driven  by  a  worm.  Connected  therato  ■  Ot 
diiring-pulley,  this  bving  drivan  bj  m.  bait  to  too- 
terih^t.  The  spacing  is  dona  bjr  drilliDg  a  saiWli 
number  of  holes  in  the  oona,  giving,  if  tha  nadai 
it  baek-geored,  a  large  tratuDm  of  dividonsstts 
fewholM.    The  only  thine  aaasntial  ia  toka^d 

"■ " e  way.    tTnder  tha  edamp  aad  (as 

■sws  that  may  be  set  ont  agiiisttki 


SHEAES   FOE   CXTTTIHO   lEtn. 

THE  (cdlovring  method  of  makinK  a  cha^i  putoi 
shears  tor  cutting  iron  ia  described  In  a  axs- 
raondsnt  ot  the  BIwtitHilh  and  WieebcnfU.  Fa 
tMfnuiie,he«aya,InBad  apiece  otiron2}m.lg'{B. 
Cut  two  plaoei  Bin.  long,  bend  than  at  n^  noi 
Sin.  from  one  and  and  drill  |in.  holes  tacthsoHa 
end.    lent  the  Iron  ISin.  linig,  and  band  mtmi 
ot  each  at  right  angles  Sin-   from  end-   Pk  t» 
shear  blades  use  Sin.  by  (in.  ateel  (I  hav«^a 
cutter-bax  off  a  mower),   20ui.  bmg  I  tttlp* 
Itt  long,  made  ont  o(  1)  by  |  ircm,  iriMt 
neetad  vrith  blade  by  two  piaoaB,  Im.  ^jftj 
1  Oin.  long.    The  flgnie  shows  a  aide  and  BM 


thean  when  completed.    By  IaokB|  t 
ions  and  foUowi]      "      '       '-■-■-- 


TEEATEICAL    8CISR(& 

AT  on*  of  the  places  of  pnblic  enteitaiDa^i 
Paris  then  bas  raeeDtly  been  ginnasCHS 
ot  simulated  hypootiKU,  and  we  quota  ft(ai< 
Nature  a  desocipnon  ot  the  nmtonnanoaa  irtsAn 

tamoui  Bobert   Houdin.     T 


—Cataleptic  Bigidl^. 


while  puiriing,  for  thcyAowhtiwsadT 

the  phenomena  ot  the  pathologio  ilata  osb  ta 
imitated.  M.  Earmington,  a  diraple  of  Msm^i 
aaks  for  a  snbjact,  and  finds  one  m  the  bilL  1    . 

euns   artist    named    Maiioa    pwaewts  hiarit 
•  Haimington  intlnw  faidk  tMAiDn  ail  sDifc  ^    I 


•ikSS^SH  MECHANIC  AND  WOULD  OF  SCIENCE; 


Fid.  2.~-SimQUt«d  CodATsric  Bigidity. 


Ws  think  it  ol  bitoreat  to  add  that  it  is  neceoarr 
that  Um  vipsiiiQeiit  be  perlormed  hj  »,  pntctitioDsr 
if  ime  dMitea  to  demouetn>t«  upon  himaelt  K  very 
cuiioas  pbfsiolOEical  f act  thfiit  hfu  bern  knowQ  from 
^nmotoBt  antiquitj.  It  hai  b«ea  emploTed  for 
MTaral  thoonnd  y«an  in  Cbia«se  medicine,  tor 
apeniDK  a  puuse  for  the"bul  ■pirila"  bhatpra- 
jnee  dSaaaw.  for  soma  ;san  past  a  mnch  mora 
•eriona  oaa  hoa  been  made  of  it  in  European 
madicine  for  introdudng  alectiia  aairenta  into  the 
{ntariar  of  the  orinoiam.  In  thia  case  the  perimetxr 
at  the  needle  la  insulated,  and  the  electricity  Qi 


rt  that  the  above 


turned  faol  >  are  absolutely 


&at  acta,  socompanied  with  a  eoatjnnooa 
(  pantomimea  that  are  rendered  the  more 
by  the  euppoisd  itate  of  sommpathy  of  the 
At  the  moment  at  which  Uanua  ia  floiih- 
noat  Bitraordinarf  eieroiaea,  a  policeman 
-  break*  in  upon  the  stage,  in  order  to 
the  recent  orders  relative  to  hypnotism, 
limaelt  is  subjugated  by  M.  Harmington, 
wn  down  by  the  vibrations  of  which  the 
us  of  thia  terrible  magnetiser  is  the  nentre. 
he  onrtain  falls,  the  rBpreaantBliva  of 
I  is  atruggliae  against  the  catalepsy  that  is 
ing  him.  A.U  the  phenomena  ot  induced 
■a«ceasfully  nmnlated  with  mnch  hatiural- 
U.  Joies  David,  who  plays  the  part  ot 
1  this  pleasing  linle  performance, 
certain  mament,  aft*r  ikiltullf  simulated 


mnltitnde  ot  motions  in  which  stability  it  involvei: 
nature  hae  had  to  give  him  a  large  namber  c 
different  organs.  The  mnacles  ot  the  back  ar 
anangad  upon  aeiaral  saperposed  layers,  the  Torte 
bral  oolnmn  ia  doubly  recurred  in  order  that  it  m:v 
have  more  strength,  and,  Bnally,  raohidion  nerv? 
issue  (mm  each  vertebra  in  order  to  i«giil»te  tl]< 
contraction  ot  each  muscular  fascicolna  ac:ordi(i; 
to  the  requirementa  of  equilibrium.  The  tri  ck  ix  s 
eaay  that  wa  have  seen  youtha  belonging  to  tii 
Ligue  d'Education  Physique  immediately  iniitat 
M.  David  after  seeing  him  operate  but  once. 

Pot  the  sake  of  those  who  would  like  to  pprforr 
it^  we  BhaL  add  tJiat  H.  David  takes  care  to  btin. 
bis  body  in  the  form  ot  an  arch  in  sach  a  way  thu 
the  oonveii^  shall  be  beneath.  Aa  U.  Hanniii^ 
ton  never  faiia  to  place  himseit  in  the  centre  of  th 


—The  Perforate  Attn. 


ide  by  Uia  magnetiaer,  M.  Ddvid  suddenly 
as  rigid  as  a  stick  ot  wood,  and  falls  in 
on  hu  heeU  (Fig.  1).  Did  not  H.  Har- 
run  to  hia  aaaiitaDce,  he  would  inevitably 
I  skull  upon  the  floor  ;  but  the  magnetiser 
lat  behind  him  in  order  Ui  receive  him  in 
Then  he  lifts  him,  and  plaoes  him  upon 
's  just  as  he  would  do  with  a  simple  board. 
I  the  head  ot  the  subject  upon  the  seat  of 
le  chairs  and  the  heela  upon  that  of  the 
I.  David  then  remains  in  a  state  of  perfect 
ty.  Not  a  muscle  is  seen  to  relax,  and  not 
betrays  the  persistence  of  lite  in  him.  The 
n  is  perfect.  In  order  to  complete  the 
lent  of  tha  spectators,  M.  Harmington 
iselt  triumphantly  upon  the  abdomen  ot 
act  and  slowly  raises  hia  feet  and  holds 
ipended  in  the  air  to  show  that  it  is  the 
uly  that  supports  him,  without  the  need 
ther  point  of  support  than  the  two  chaus 
Usually,  there  are  plenty  of  persons 
a  enoueh  to  think  that  M.  David  is  actually 
eptic  sleep,  one  ot  the  characters  of  which 

David's  neck  ia  entirely  bars,  it  is  not 
0  suppose  that  the  simulator  ot  catalepsy 
iron  corset  concealed  beneath  his  clothmg. 
erformed  a  feat  of  strength  and  skill  ren- 
y  by  the  eiercise  that  he  bas  given  to  Uie 
•f  hii  vertebral  column.     This  part  of  the 


a  vaitioal  position  and  execute  an  inflnite 


—An  Am  Tranq>iercad  by  alTeeille. 


lice  that  ioina  M.  David's 
weight  is  divided  into  two  parts,  that  ia  to  lay, 
ou  each  aide  of  the  point  of  support.  The  it 
that  the  stress  oeceiisary  is  leaa  tlian  that  ol  a 
man  of  the  HaUe  lifting  a  bag  ot  wheat 
shoulder,  or  ot  an  athlete  supporting  a 
pyramid.  The  force  ot  contraction  ot  the  m< 
ab[«s  brought  into  play  in  this  experiment  i 
greater  than  ia  commonlv  behoved.  In  his  ' 
on  physiology,  Milne-Edwards  cites  aome  ti 
prove  that  it  may  eiceed  6001b.  per  square 


.    and    heele. 


facta 


le  experiment  ot 


cadaveric  rigidity  is  follcweil 

-, __Bbility,     M.     David,    williout 

wincing,  allows  a  poignard  to  be  thrnat  into  hia  aim 
which  H.  Harmington   has   previouely      ca 
tiaed,"  Fig.  3.    This  trick  is  performed  by  m  an 
a  blade  divided  into  two  parts  that  are  connet 
a  aemidrcle.    This  process  is  well-known  to  p 
digitators,  bnt  it  might  be  executed  in  a  g 
manner.     Id  tact,  on  replacing  tha  poignard  b 
of  the  gold  needles  used  by  phynciana  for  aci 
ture,  it  would  be  possible  to  dispense  w  th 
digitation.     L'uder  such  conditiona  it  la  poap 
transpierce  a  penon's  arm.  The  pain  is  snppo 
and  consists  in  the  sensation  ot  a  prick  nrod 
the  passage  ot  the  needle  through  the  akin 
the  muscuLu  flesh,  that  is  ot  itself  perter 
sensible.    The  needle,  upon  the  necessary  antiseplio 
precautions  being  taken,  may  traverse  the  vems  and 
artfiries   with   impunity,  provided  that  it  is  not 
allowed  to  remain  long  enough  to  bring  about  the 
formation  ot  a  clot  ot  coagulated  blood.  Fig.  4. 


ot 
1  per- 


aSEFUL   AJD    BCIEgTIFIC   HOTKS. 

TobAoco  Plantation  tn  Soaala.— An  afficial 
return  states  that  the  number  ot  tobacco  plantations 
inBusoalast  yearwaa  (307,682,  as  compared  with 
518,33S  in  1889,  the  ana  under  cultivation  being 
about  105,000  acres,  as  against  90,000  acre*  in  1889, 
vhile  the  quantity  of  tobacco  grown  waa  about 
IIG.OOO  tons,  or  about  29,000  tons  mon  than  last 
year. 

Db.  Q.  Mbtbk,  by  a  oompariaon  of  reoords  ex- 
tending over  ■  number  of  years,  has  concluded  that 
the  moon  has  an  influence  in  lowering  the  height  ot 
the  barometer  in  the  mouths  from  September  to 
.Fanoary,  at  the  time  of  full  moon,  and  in  rusing 
11  during  the  flnt  quarter.  His  views  are  confirmed 
liy  the  indepeudeut  studies  ot  Capt.  Saei 
(he  DealaclU  Seticaitf.  No  effect  has  b 
i.SLved  in  the  other  months. 

Oraoka  in  KetBl.~-A  crock  in  a  piece  ot  metal 
i«  prevented  from  entending  further  by  the  well- 
known  means  ot  drilling  a  hole  where  the  rent  ends;, 
l>ut  when  the  hole  is  not  bored  on  just  that  epot,  the 
crack  is  apt  to  continue  beyond  the  hole.  To 
fadlitato  the  search  o(  the  exact  point,  Bevu< 
'ndtulritllt  reoommends  moistening  the  cracked 
Burface  with  petroleum,  then  wipe  it,  and  then  im- 
mediately rub  it  with  ohalk.  The  oil  that  haa 
penetrated  into  the  crack  exndea  and  thus  indicates 
with  preoiaian  where  the  crack  stops. 

Teat  Paper  fbr  Acid. — Bt  S.  J.  Hihbdalk, 
FtTBTTETiLLB,  N.C.--Cnt  whito  mtering  paper  of 
uantral  reaction  in  piecea  ot  about  Sin.  square,  and 
impregnate  them  with  tincture  ot  curcuma  (t  part 
cuionma,  7  parts  alcohol,  and  1  part  water), 
rlaoe  the  paper  on  threada  to  dry,  Wnen  dry  pais 
a  aheet  of  it  through  a  bath  composed  of  40  dnipi 
o[  liquor  of  potasae  and  lOOo.c.  water.  Then 
immediatalv  pais  it  through  a  bath  ot  water  (flat 
oartiien  diahes  are  convenient  tor  the  baths),  uid  at 
ODoe  place  it  on  a  thread  to  dry.  As  soon  aa  it  la 
dry  cut  it  in  pieoea  and  inolosa  tham  in  tinfoil.  The 
piper  will  not  bear  long  exposure  to  light  and  air, 
but  will  keep  well  if  indoeed  in  tinfoil. '  It  is  mndi 
more  sensitivB  than  htmns-papar,  and  will  datnot 
Btdd  in  a  mixture  of  1  part  of  hydrochloric  acid  in 
IJO.OOO  parts  ot  distilled  water,  and  will  detect 
oarbonio  add  in  aprin^  water.  If  the  water  be 
boQsd  to  expel  earbomc  acid,  and  ayellow  colour 
ia  prodnoed,  some  Irs*  add  (besides  CO,)  is  showr 

ba  preaent  The  best  way  to  oae  the  paper  ia  k 
— ach  it  with  a  glaaa  rod  which  has  been  wettac 
tdth  the  liquid  to  be  tested.  His  paper  can  bt 
freshly  prajiared  in  fltteon  or  tw«n^  mhintea.— 
Ima-ican  Drii^iit. 

Oombnatlon  under  Hich  Piaaanre. —  Ifr. 
r7.  Hempel,  in  IheJoiirnal  of  .be  Chemical  Sodety 
Isscribes  a  large  number  of  '         -  •     ' 

II  order  to  ascertain    the 


ta  carried  oat 


itity  ot  nitric  acid  produced  by  the  oombustion 
r  nitrogen,  either  alone  or  with  carbon.  The  com- 
iistion  of  the  sulphur  was  ouTied  out  in  dry 
tygen  in  iron  veaaela,  that  ot  the  nitrogen  in  sted 
itwilaves  lined  witii  platinum.  Ignition  was 
ejected  b^   means    of   a   platinum   wire   heated 


lomsntanly 


a  the 


of  sulpbnr  in  oxygen  diowed  ti 
pressure  ot  40  to  60  atmoapherca  about  half  the 
Iphur  ia  diracUy  oaidiaed  to  sulphuric  anhydride  ; 
der  a  pressure  ot  72  (>  atmospheres  the  proportion 
su  phuric  anhydride  produced  is  oonsideiably 
n  In  tjie  experiments  on  the  oombustioa  of 
trogen,  varying  quantities  of  e ' 
9C  rolytic  gas  were  compressed  ii 
capadtv,   aJntaini— -   -    '■' 

tash,  and  after  combus ^-- 

ced  was  reduced   with    ferrous   chloride,   and 

timatad  as  nitric  oxide.     The  results  showed  that 

e  quantity  ol  nitric  oxide  obtained  increasee  with 

e  pressure.     Whan,  for  example,  the  autoclave  is 

tilled  with  air  under  the  ordinary  pressure,  oxygen 

forced  in  until  the  preiaure  reiches  6b  atmoapheres, 

then  electrolytic  gas  until  a  pressure  of  21l'o  a 

apheres  ia  attained,  a  ^uautit^  of  nitric  add  a 


^-',  oxygen,  and 
n  an  autoclave  ot 

I  little  concentrated 
nitric  add  pro- 


c.  ot  mtric  oxide  is  produced. 
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SCIENTIFIC    SOCIETIES. 

EOTAL    ASIBONOHICAL     SOCIISXT. 

THE  snmial  general  meeting  wiu  held  ou  Friday, 
the  I3th,  Geuonl  Tennant  in  tta  chair. 
O.  F.  B.  HaUowee,  ol  17.  LnndiidownToad,  Dids- 
bury,  Muicheetet :  Shin  Hiray&nm,  ABtrauDOieT  at 
Tol^D  Obsefvalory,  Japan ;  II.  J.  Pearce.  M.A., 
D.lXL.,  PiofeBKrofMiithema,ticaiD  ths  Cuivenity 
of  Durham;  and  J.  M.  Stone,  q(  St.  JqIid'b 
College,  Cambridge,  irare  sleeted  Fellowi  of  the 
8od«^. 

The  report  of  the  coondl  was  read.  The  «i- 
peoditore  has  rather  exoeedad  the  ioconiB  of  the 

iibrsry,  due  to  the  ueceuitj  of  makiDg  more  room 
for  books. 

Mr.  O.  F.  Chambers  moved,  and  the  Bev.  A. 
Freeman  lecondad,  a  resnlution  that  henceforth  the 
meetingaol  Ihe  Society  be  held  at  a  p.m.,  and  that 
By-law  il  be  altered  accordingly. 

Dr.  Sobultier  moved  an  ameudineot — vii.,  to  have 
the  meetinga  attemately,  one  mouth  in  the  evening 
and  one  in  the  altcmoon. 

Sir  Enum  UB  Onimaiiey  leconded  Dr.  Schnltxer'i 
amendment,  and  others  having  spoken,  on  the 
motion  being  put,  the  emondment  to  bold  the 
meetings  altt-rnately  in  the  afternoon  aod  evening 
was  lo»t,  and  the  principal  motion  wba  also  loot  by 
a  imatl  usjorily.  The  meolingii  will  therefore 
continue  to  t»  held  in  tho  evening. 

The  foUoning  Fellovi  were  elected  as  oSioera 
and  eoaticil^fo^  the  ooming  year :— Freeident, 
6-nresidenli>,  Cantain 
Adami.  Ur.  J.  W.L. 
Glaither,  and  Ur.  E.  J.  Stone  ;  troaaiirer,  Mr.  A.  A. 
Common;  Becretariea,  Mr.  A.  M.  W.  Downing, 
Mr.  E.  B.  Knobal ;  as  foreium  cecretorv,  Dr.  Wm. 
Huggina;  as  coancil.  Sir  It.  S.  BoU,  Prof.  A. 
Cayley,  Mr.  W.  H.  M.  Chriatie,  Hon.  Sir  James 
Cockle,  Mr.  Geo.  Knott,  Mr.  Frank  UcCleon.  Mr. 
E.  W.  Maunder,  Capt  Win.  Noble.  Mr.  W.  E. 
Plummer,  :Mr.  Isaac  Roberta,  Mr.  E.  J.  SpitU, 
Ur.  H.  H.  Turner. 


O'' 


THE  LANTIBN    SOCIETY, 


jd  Oondensera  for  Lantern  Work. 

remarks  on  condeiiaerB  the  light  was  aBBumed  to  be 

oondeDSer  on  tho  mark-:t,  and  the  Bubjectwu 
that  might  profltahly  be  wotked  out  further 
it  had  yet  been.     Mr.  E.  M.  Nelson  waa  tLe  only 
Englithmuu  who  had  as  yet  tackled  the  subjoi ' 
InAmenca  they  hod  given  much  more  attention 

be  fairly  large    to    include 

- "■'  U  of  the 


I  abould 


K 


the  e 


1   for  1 


.    The   effficlivo  diameter  of   the  back  lt__ 

woa  ODnsiderably  leaa  than  the  diameter  of  tbe  leoa 
iteelf,  and  in  the  ordinary  commercial  oondeoaei 
tba  maxgin  of  the  lena  to  the  extent  of  about  tin. 
inwoids  was  not  utilised.  Mr.  Taylor  ahowecl 
drawing  of  a  Iheorsdcall;  perfect  condenser  to 
tnuismit  absolutely  parallel  raya  from  a  i 
luminant.  It  was  o(  triple  form,  and  oin.  in 
meter.  He  also  dewribcd  Prof.  Morlon'a  triple 
oondeiuer,  which  included  an  angle  of  93',  and  hi 
gave  the  curves  for  both  these  ooodensers.  lo  i 
perfect  lantern,  the  third  lena  of  the  condenser  (thi 
one  farthest  from  the  light)  ahould  be  removable, 
and  of  different  focal  lengths.  The  first  two  1 
would  be  arranged  to  give  parallel  raya,  t 
oonld  then  be  converged  morfi  or  lew  according  to 
the  purpose  for  which  they  were  to  be  used  by  the 
third  lens.  With  reforence  to  leuBBa,  Mr.Tavlor 
said  that  the  Petival  portrait  lens  waa  tho  bsst 
form,  and  eiploiued  how  the  features  of  field  coold 
be  improved  by  incrcaaiug  the  negative  aberration 
ol  the  back  tens. 

In  the  discussion  which  tallowed,  Mr.  i.i.  It, 
Baker  referred  tn  tbe  focal  lengths  of  lantern 
condensers,  and  Mr,  K.  II.  Nelson  mentioned  Prof. 
Abbe'a  theorem  that  the  intensity  of  the  light  at 
difFereDt  distancea  from  the  condenser  varied  as  the 
square  of  the  sine  of  half  the  angle  included. 


The  foHowing  mixtitre  for  the  cementing  of  ire 
is  strongly  rei'omTnibdcd:— ImiuuI  pnrta  of  aulphi 
and  while  leatl  with  ab.iut  one-ii.'dh  proportion  of 
borax  are  the  cansliluenls  of  the  mixture,  and  tli 
Ihrea  should  be  th<  roughly  iucuri:oratoil  togethi 


0  for 


■Qthe 


is  to  liD  .ipplieil  it  shotilrl  be  wetted  ._.. 
strong  pulphiirio  iicid,  and  a  thin  layer  of  it  abould 
be  piace<1  between  tlie  two  pieces  of  iron  to  be 
connected,  these  lieing  at  once  pressed  together. 
This  cement  will  hold  so  firmly  as  to  reaist  the 
blows  of  a  btesin- hammer,  and  dry  lo  completely 
in  a  few  days  as  to  Itnve  no  haoe  of  the  cei 
tbe  work  then  preseutiug  tbe  appeoritnt 
welding. 


SCIENTmC    NEWS. 

T^UE  AnimairL- a!  the   Bureau  (tea  Loni^tudeB 
de  France  for  1S01    contains,    besidea   tho 
usual  matter,  several  papers  of  interest  to  astro- 
rs,  and  one  by  JIM.  Xioewy  and  Scbulbof, 
descKI'ing  the  comets  thnt  appeared  in  the  first 
[tor  of  the  century,  and  those  of  1»S9,  wbich 
ipletoB  tho  liatB  givon  in  previous  isauea  down 
lie  end  of  last  year :  which  now  contain  notea 
of  all  tho  known  comets  of  the  19th  century. 

A  Bupplementary  volume  to  the  Aiinalin  of  the 
Imperial  Observatory  of  Vienna  contains  a  com- 
parison by  Dr.  Woisa  of  the  atorain  the  Oeltzon- 
Argelander  catalogue  with  those  in  the  Cordoba 
catalogue  and  Schiinfeld's  Southern  P.M.  The 
places  of  more  than  IS, 000  stars  are  given. 

course  of  four  elementary  lectures  upon 
e  San  ^^  will  be  delivered  in  Gresbajn 
College,  by  tbe  Rev.  Edmund  Lodger,  M.A., 
F.R.A.y.,  at  G  p.m.  on  the  evenings  of  February 
2.1th,  26th,  and  -i'ih,  J391.  Admission 
bee.  Lime-light  illustrations. 
Tho  death  is  announced  of  Dr.  Brittan,  who, 
conjunction  with  Dr.  Swayne,  in  1619,  pnb- 
li  shod  the  discovory  of  the  "comma  bacillus," 
and  discuaaod  the  fungoid  origin  or  cbuntcter  of 
cholera.  Dr.  J.  llorlimer  Granville,  writingto 
the  Tiiiif',  saya  that  only  s  few  days  ago  Dr. 
firitUn  placed  in  his  hands  the  original  papers 
proving  his  right  to  be  considered  the  discoverer 
of  the  bacillus  which  is  now  known  ol  Koch's 
couima  bacillus.  The  queation  of  the  real  dis- 
coverer was  dealt  with  by  Mr.  P.  Fowkc, 
F.R.JL.S.,  who,  in  ISSo,  published  a  paper  and 
reproduced  the  drawings  of  Dra.  Brittiia  and 
Hwayne,  side  by  sido  with  those  of  Prof.  Koch. 
Dr.  BritUin.  who  had  come  to  London  partly 
tor  the  purpose  of  vindicating  his  claim,  died 
suddenly  on  Sunday  last,  of  heart-disease. 
"  Bacteria,  and  their  Products  "  is  the  title  of 
volume  in  the  Contemporary  Science  Series, 
■hieh  is  from  the  pen  of  Dr.  Sims  Woodhead, 
lirector  of  the  Laboratory  of  tho  Colleges  of 
Sui^eona  and  Physicians.  The  work  ia  to  be 
copiously  illiietrated,  and  will  disfuas  the  tauses 
of  hydrophobia,  cholera,  consumption,  diph- 
theria, ^c,  and  the  discoveries  of  Prof.  Koch. 

It  is  stated  that  the  institute  on  the  model  of 
the  Inatitut  Pasteur,  which  it  is  proposed  to 
establish  in  this  coontry,  will  bo  located  at 
Cambridge. 

At  a  recent  meeting  of  the  Linnean  Society, 
Mr.  T.  Christy  exhibited  and  described  some 
specimens  of  honey  from  diiferent  parts. 
"Arbutus    honey,"    from    Turkey,    is   said  to 

firoduve  grsut  droH-ainess  and  sleep;  "Euca- 
yptus  honey,"  from  Mount  Barker,  Adelaide, 
is  said  to  possess  vnluuble  therapeutic  properties  ; 
and  "wool  honey,"  from  the  Euphrates,  which 
ia  really  honeydow  collected  from  the  leaves  af 
oaka,  and  ia  deposited  by  aphidea.  Mr.  J.  E. 
Hurting  exhibited  a  living  albino  frog  (it.  tem- 
poraria),  found  in  Wiltshire.  Albinism  is  very 
rare  amongst  the  Batrachia  and  Keptilia. 

The  "6nd*'  of  natural  gas  at  Haverton-hill, 
near  Middlesbrough,  has  naturally  created  noma 
excitement  in  the  district,  which  will,  however, 
prohibly  subside  as  rapidly  as  the  column  of  fire 
which  disclosed  the  presence  of  gas.  It  appoors 
that  the  gits  waa  tapped  at  about  SOOft.,  in  a 
bore  hole  which  was  being  driven  below  the  salt 
on  purpose  to  ascertain  what  is  beneath.  Under- 
neath the  salt  a  blue  limestone  was  found,  and 
boring  through  that,  there  was  an  uprush  of  gas, 
which  caught  alight  from  the  Qamee  of  a  stove 
on  the  surface,  and  continued  to  burn  in  a  column 
of  considerable  height  for  about  two  hours,  when 
thn  pressuru  of  the  water  kept  it  down.  It  is 
intended  tn  case  in  tho  well,  pump  out  the  water, 
and  have  tho  gus  Hnalysod,  m  there  is  some  doubt 
whctbiiT  it  ia  not  merely  marah-g9£,  which  is 
often,  if  not  always,  found  near  salt-beds.  There 
are  many  bore-holes  in  the  distriot,  and 
have  been  carried  much  deeper  than  at  Swett 
Hill  (the  name  of  the  spot),  without  anythina; 
more  than  "Hashes"  of  n»  turn  I  gas.  Some  few 
years  a^  gas  was  obtained  in  considerablf 
roluTno  from  a  boro-hole  in  tho  district  at  a 
depth  of  1,313ft.,  and  an  analysis  wns  publiahed, 
which  guvo  maiah-giLS  7G*'l,  ethane  0:1,  and 
nitrogen  IG'S. 

The  alleged  discovery  of  a  method  of  photo- 
grapbiog  in  colours  must  bo  looked  upon  with 
caution,   for  il.  G.  Lippmann,  in  the  paper  he 


presented  to  the  Paris  Academy  of  Scisncea,  iut 
>t  claim  for  his  method  anything  more  tlim  > 
:preesed  by  the  phrase,  photogmphy  of  eelogn. 
He  has  used  a  film  aenaitised  with  LoJili  or 
silver,  and  devoiil  of  groin.  Fita 
materiala  have  been  triod  by  jlimf 
hollow  dark  slide  in  such  a  wiyte 
mercury  forms  a  reflecting  surface  at  tbelail. 
The  camera  ia  placed  in  the  vertical  pcmlam. 
The  exposure  [about  two  hours)  and  other  «■!• 
tiona  are  performed  in  the  nsnol  way,  taiOm) 
the  colours  of  the  apeclmm  become  viiibla.  It 
is  assumed  that  tho  incident  light  interferes  ■idi 
the  light  reflected  from  tlie  mercury,  and  tU 
silver  IB  dxpoaitsd  at  places  of  gn»t««t  ham- 
osity,  and  that  lamina;  of  silver  formed  «t  rnjiig' 
distancea  from  the  suites  of  the  film  gin  Ik 
appearance  of  the  spectrum.  It  ia  muji  IB 
early  to  form  an  opinion  as  to  the  merili  4 
il.  Lippmann's  method,  but  there  can  l«  i» 
from  a  scientiSc  poril 


in  iodised  fllTti  of  albamKL 
At  a  recent  meeting  of  the  InBtitotioil  ol  (JbI 
Engineers,  an  important  paper  on  electricniuf 
machinery,  by  Alessra.  L.  B.  and  C.  W,  1  Hi—. 
~  ~  i,  in  which  the  authora  ezpriM  tkt 
that  electricity  will  in  future  jUn  ■ 
important  part  in  mining,  on  account  <afit 
facUity  with  which  it  can  be  taken  t«  the  ok* 
where  the  power  ia  required,  uad  becanse.tf  tk 
economy  with  which  it  aa  be  applied  com^nd 
with  compressed  air  or  other  meuu  of  tiai- 
mitting  power.  The  authors,  who  bars  W 
several  years'  experience,  described  melM> 
which  they  consider  aufficient  to  obviate  ati 
from  inflammable  gasca.   The  paper,  wheciaari 

use  of  alectritity  in  minea. 

It  ia  stated  that  three  of  the  girls*  hosM  it 
connection  with  Mr.  Spurgeon's  Orphjuu^  fl 
Stockwell  "have  been  rendered  unin*- *-*-•*" 
owing  to  the  vibration  of  the  Hoath 
Electric  Railway." 

Mr.  W.  H.  Massey  reports  that  the  fin  it  th* 
Cardiff  mayoral  bunqnet  was  caused  ly  one  of  tto 
electric  collar- holders  becoming  overiieatod  by 
nn  arc  at  the  inside  terminaU,  which  set  btli> 
paper  decorations  improperly  pLuMd  near  the  I 
flttings.  ' 

In  a  paper  read  before  the  N'ew  York  Eltcbit 
Club  Sir.  F.  L,  Pope  stated  that  experiaiM  Ul 
diown  that  the  cost  of  all  electric  syttoaf  tf 
traction  waa  much  greater  than  had  ben  intid* 
pated,  the  item  "repairs"  ia  connectiaa  widi 
motor  and  gearing  being  larger  than  ms  i^> 
mated.  The  electric  storage  Byatem  if  italad  Is 
be  twice  as  expensive  as  the  overhead  syriem  t( 
distributing  the  current.  In  condnioing,  be 
predicted  t^t  within  twenty  yenta,  if  not  wiilaB 
ten,  there  would  be  a  network  of  audaiptmil 
electrical  "solid  trains"  carrying  pBBMftn 
from  the  centre  of  New  York  to  any  placa  wiOi* 
a  radius  of  ten  miles  in  lo  minutes,  at  a  cadid 
five  ceiita  to  tbe  passenger.  These  tuiuwli  *iD 
probably  he  100ft.  below  the  surface.  Tb« 
objection  to  tbe  overhead  wires  in  dties  *iO 
probably  help  on  Ihe  proposal  to  make  the 
tunnels. 

The  "draft  resolntions" 

to   the  Electrical  Standard*   Coi 

(Friday}.     The  C.G.S.  syatem  has  been  adoplel 

the   unit! 
doubted. 

It  is  atated  that  there  are  now  lOO.OOO  inni- 
deecent  lamps  of  B-candle-ftower,  and  3,D4U  srt 
lamps  in  Berlin. 

It  is  proposed  to  transmit  300  horse-powerly 
meana  of  electricity  between  Laiiffen  and  fnak' 
fort.  The  potential  is  said  to  be  20,000  volts, 
and  preliminary  experimcntfl  are  in  progrettit 
the  Uerlikon  Engineering  VTorks. 

It  is  intended  to  commemomte  the  end  of  tlit 
Gret  and  ))eginniTig  of  tho  second  rentnrj  of  ite 
Patent  Hystem  of  the  United  States  by  boliHoit 
celebration  in  Washington  in  April  next.  ^- 
J.  E.  Watkina,  U.S.  National  MoMum,  WaA- 
ington,  is  secretary  lo  the  executive  eommitlM. 


It  has  been  decided  to  begin  the  

the  greatSibt'rian  Railway  tMs  year,  bj  laying  do*! 
a  few  versts  at  the  further  end  ftom  YlBrdLTaatosk. 
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rapoiuibU  ftjr  flU  OpMcnu  nt 
I  SfiHT  TUstctfH'fiy  rtriHXi  MU  nil 

ilaAi  Editoi  ej 


prfvioHAlj/  int^tid,  viil  obliffa  bi 
of  Of  Lnur,  aa  mil  u  i4i  fuin  on 

write  vTut  hfl  knowH,  And  u 

, 10  aon;  rod  IbnC  iwilnthu 

Mftr,  1ml  fal  tU  otlieT  lubjeeU :  For  loflh  &  panoa  nuj 
hwa.WM  puHeukr  kooVledn  wid  «(p«iea»  of  tbe 

NfearthiBa,  kaoin  no  nun  thu  vhst  nsiTbodT  tou, 
MAT^tokcepftdiittec  iritli  Uiii  little  ptttuuc  of  hii. 
iD  ttBOflrtekfl  to  write  ilu  vhole  body  ol  pfafvddc*,  &  flee 
~       s  dwlTfl  th«Iz  OTiflinaL" 

&.  NEW  THBOBT  OF  JUPITES  AITD 
BATUBN  —  DISCUSSION  OF  THB 
TBAN5ITS  OF  VENUS,  1781  AND  1769 
— aOBB'S  CATALOaUB  OF  BINAK? 
STABS— THB  QBBENWTCH  ASTBO- 
NOUtOAL,  SPECTBO3C0PI0AL,  AND 
f HOTOQBAPHIC  EESULTS  —  THB 
A.TE&AQE  OBSEEVEK  -  QBODEST- 
UOHTINQ  THE  FIELD  OF  A  TELE- 
SOOPE  —  OOLD  BOOU  —  AKOIBNT 
I.iaHI3-BliaB&TINa9  OF  BIELA'S 
OOMET-DIFFE  ACTION- AN  INTB&- 
KBKOUBIAI,  PLANET  (?)  —  OBJBCT- 
OI.ABS— POLABIS— UaOIf'B  FBBIQEB. 
[3208JO— The  Bureau  of  Eqtiipmantof  tho  Xavy 
Depulment  at  Washington  ba.9  Jiut  iuued  tiva 
volumei  of  verf  giest  iateraat  amd  imuortauca, 
balODgiag  to  the  eeriei  of  "  ABtronomicia  Papen 
— d  for  the  aaa  of  the  American  Ephsmeria 


mporad  f< 


The  6 


VoL  IV.  oi  that  xoiies,  i>  entitled  •'  A  Ken  Theoi; 
at  Japitcr  and  Siitiun,"  and  in  the  production  of 
thmt  Tet7  eminant  coatheiaatician,  Mr.  Q.  W.  Hill, 
h>  irhom  the  gold  medal  of  the  R^fal  Astronamical 
Sociatf  WM  awarded  ia  the  year  1837.  I  do  no' 
liropoBe  to  myself  the  ntterly  impoasihle  task  ol 
popularinug  here  the  onutents  of  thig  romarkahli 
book.    It  may  luffice  to  reioiad  the  beginner  thai 

of  the  motion  ol  a  planet  from  the  theor;  of  gravi- 
tatioo,  sad  to  further  call  to  his  reooUestion  the 
euiious  aotioQ  and  interaction  of  the  I""  <n'«ni 
planeta  Jupiter  and  Satura  on  each  othe; 
tu  what  ia  znovn  as  their  "  long  iueijuali 

■  ueceasacf  to  dis- 
pi  It  are  probably  the  most 
phjaical  science  has  ever 
Any  good  teitbook  will  supply  the 
.Q  that  the  mutual  disturbance  of  th 
«rbila  ol  tiiese  two  planets  hot  its  origin  in  th 
commeiuimbility  of  a  considecahle  number  of  thei 
lardhitioDa,  aeienty-ieTon  of  Jupiter's  being  praa 
tically  equal  to  thirty-oae  of  Saturn's.  Not  only, 
IiQiireTer.  dnes  this  form  a  uBceaaarily  prominent 
feature  in  Ur.  HiU's  moat  maaterly  treatment  ol 
the  problem,  but  the  pert urbatiiius  due  totheactioi] 
of  Uraaus,  Noiitune,  aud  the  inner  plauBts  are  all 
btkeo  into  account  and  ca]i:ulated,  involiiug,  by  the 
way,  a  choiiffe  in  the  accepted  masses  of  Uercucy, 


coantry  in  which  they  were  performed. 

The  Hcond  of  the  works  of  which  I  am  speaking 
fonu  the  fifth  part  of  Vol.  II.  of  the  "Astronomical 
Papen,"  and  u  by  the  honoured  director  of  the 
American.Vr7«(;to;.i/<«<i«ri-,Prof.  Simon  Kewcomb, 
himself.  Though  rigidly  mathematical  in  its 
tTektment,  it  adi&essea,  if  I  may  so  speak,  a  some- 
what larger  public  than  Mr.  ildra  splendid  work, 
consisting  aa  it  does  of  tho  "  Diacusaion  of  Obaerva- 
tiana  of  Uie  Transiu  of  Venus  iu  17i!I  and  17G9." 
It  win,  ot  course,  be  rememheiod  by  everyone  who 
■■  likely  to  read  theae  lines  that  in  1S22,  23,  aud  H 
"  "b  discussed  these  identical  obseryalioi 
"     ■■     ■    ■  icing  fro 

le  -wooa' 

.    The  resulting 

^'distance  of  the  earth  from  the  sun — upwar£ 
of  95,000,000  mdea— appears  in  every  work  oo 
aitronomy  published  for  30  years  or  mora  after 
Encke'a  remits  appeared.  In  1S64,  though,  Hansen 
found,  from  certain  motious  of  the  moon,  that 
Eneke's  panUIai  must  be  too  small,  and  Gied  it  at 
8'92 '.  Subsequently  to  this,  by  the  employment  of 
two  totaUy  dillBreat  methods,  Le  Verrier  and 
Foac»alt  deduced  values  of  B'^iand  a-JWrespect. 
■Telj.  And  naif —and  thia  is  of  especial  importance 
in  connection  with  Prof.  Nawoomb's  work—the 
qwaticni  mu  tiJun  up   by  Mr.  £.  J.  iilaae,  tbe 


IladcliSe  Obaerver  at  OiCord.  who  rediacussed  the 
Transit  of  Venus  Observatioaa  pravionaly  dealt 
with  by  Encke,  with  the  very  startling  reault  that, 
instead  ol  their  famishing  a  parailai  of  avi77ii  ,  he 
obtained  one  ol  Bfll3  !  It  ahould,  however,  bo 
explained  that  be  arrived  at  this  reault  by  a  some- 
what difleront  interpretation  ol  the  phenomena 
recorded  by  the  obaervers  as  "contacts"  to  that 
adopted  by  Encke,  After  this,  up  to  the  year  18S2, 
-.  parallax  of  8  9ij'  was  adopted  in  our  own  jVaiiin"' 
iliii'i'iiic.  This  was  aubwfjUBntly  replaced  hy 
1-81S  ,  a  value  deduced  by  Nflwoomh  from  all  the 
lata  available.  But  now  Prof.  Xewcomb  has,  as  I 
lave  said,  followed  Eucke  and  Stone  iu  an  entirely 
udepsndent  discusaiou  of  the  Trtuiaits  of  Veuua  of 
70!  aud  1709,  and  as  ho  in  turn  puts  Ai.i  iiiterf  re- 
tatiou  npon  what  conatitutes  a  *'  contact,"  external 
or  internal,  of  the  planet  with  the  ann's  limb,  he 
arrives  at  yet  a  different  result  from  that  of  e^ch  of 
his  predecessors,  hia  final  determination  of  the 
panllax  being  8'73',  with  a  probable  error  of 
+  -03f.  Iu  connection  with  thia  it  ia  note- 
wortby  that  Gill,  from  his  observations  of 
Mara  at  Aacenaion  in  1877,  dednoed  a  parallax 
of  8-78'.  and  that  combining  the  result]  of 
Micbdson's  and  Nowcomb's  iunerh  meaiuro- 
menta  of  the  velocity  of  light  with  Nyren's  conatant 
of  aberration,  the  aolar  parallai  comes  out  3'791'. 
This  all  seems  to  point  to  the  fact  that  onr  accepted 
official  parallax  is  slightly  too  large,  and  that  we 
may  reeord  it  aa  SSO  with  but  amall  chance  of 
error.  In  canciuaion,  I  may  say  that,  bavins  gone 
through  Prof.  Saweomb'a  fine  volume,  I  do  not 
quite  see  lii,u>  he  cornea  to  differ  so  materially  from 
Eucke  in  hia  final  reault. 

In  paragraph  15  of  letter  32010  (p.  505).  I  apoke 
of  the  contempt  with  which  some  of  our  leading 
official  oatrouomera  (I  might  bave  added  chiofiy 
since  tlie  death  of  the  lata  Admiral  Smyth)  have 
regarded,  or  professed  to  regard,  the  observation 
and  meaauremeut  of  double  stan.  Opportunely 
enough,  that  well-known  observer,  Mr.  X.  E.  r.oro, 
F.R.A.S.,  has  juat  issued,  aa  a  rejiriut  from  the 
Proc,-rd>ag%  of  the  Royal  Irish  Academy,  "  A  Cata- 
logue ol  Binary  Stara  lor  which  Orbits  have  beea 
Coonpuled  :  with  Notes,"  which  ia  well  calculated 
to  revive  an  interest  in  these  remote  ayetsma,  and  ti 
ahow  how  really  important  their  Blurly  ia  to  th( 
gravitational  astronomer.  Mr.  Gore's  notes  dia- 
cusaing  the  discrapaQoiaa  between  various  calculated 
orbita  and  the  reaults  of  observation,  giving  detail! 
of  proper  motions,  deacriptiona  of  stellar  anectra, 
iic,  ate  very  valuable  indeed  ;  and  I  can  only  wist 
hia  excellent  pamphlet  a  very  wide  circulation. 

The  (ireeuwicb  "  Astronomical  Itesulla "  loi 
1888,  and  the  "Spectroscopic  and  Photographii 
Results"  for  1SS8  and  18S0.  contain,  as  usual 
and    i 


adopted  to  detect  a] 
strike  the  student  i 

banished  from  the 

Napoleon.  Studyii 
before  me,  it  is  not  difficult 
of  the  world-wide  reputation  enjoyed  by,  and  con- 
fidence placed  in,  tho  work  performed  at  our  Hojal 
Obaepvalory.  Among  things  which  will  strike  the 
attentive  reader  are  tbe  curious  details  ou   page 


^d  incipient  astronomer.  Ob- 
"That'll  Aa'."  ia  as  utterly 
Greenwich   vocabulary  as  was 

possible  "  from  that  of  the  Firat 
volume  as  that  lying 


'  'iSjfl, 


assumed  co-latitude   3S'  3L'  21'! 
tionsinthoyearl3S8"— a  correc 

+  0'179.    In   IS87  thia    was   -h 

+  0-134';  in  18ao,  +  O'liH  ;  but  in  1881  only 
4-0'00-t'.  At  first  sight  this  looks  aa  thongb  tbe 
latitude  of  Greenwich  really  bod  diminiahed  aince 
1881,  but  it  seema  more  probable  that  this  apparent 
increase  in  tbe  co-latitude  must  have  ita  origin 
eiCber  in  the  instrument  employed  or  in  soma  un- 
detected error  ill  the  method  of  observation.  The 
Spoctrcscupic  results  wUl  be  found  intereatiug  by  all 
atudecta  of  the  physical  strncture  of  the  stellar 
universe  ;  but  I  am  bound  to  admit  that  the  dia- 
cropancies  in  the  results  of  some  of  tbe  meaauiea  of 
the  rates  of  motion  of  atars  ill  the  line  of  eight  are 
pretty  startling.  Everyone,  though,  in  the  smallest 
degree  familiar  with  stellar  apectrcscapy  knows  how 
extremely  difficult  it  into  cimpare  the  spectrum  o: 
even  a  tolerably  bright  star  with  that  of  the  sub- 
stance by  the  seeming  displacement  of  whoso  tinej 
ita  motion  is  to  be  measured.  Certainly  tbe 
Greenwich  observations  focra  a  monument  of 
patience  and  painstaking.  The  observations  of  thi 
positions  and  areas  of  spots  and  faculic  ontheana'i 
diac  will  possess  more  interest  when  a  series  o 
years'  ohservationi  are  co  ordinated  and  disciissei 
as  a  whole.  The  various  obaervatious  indicating 
corrections  to  be  applied  to  predicted  places  in  thr 
Xiwl.icat  AlaiaiiM  call  (or  oo  special  remark. 

There  is  one  leisou  to  be  learned  from  Mr.  Block 
bum's  very  interesting  letter  (I<20il3)  on  p.  fiOl 
which  maybe  well  laid  to  h-itlby  all  (and  they  an 
legion)  who  think  tbat  cn'\  ..lentioua  eviileiioe  mus 
of  necessity  l>e  tme.  I-  la:  that  bona  fides  atom 
afiurds  no  guarantee  whatever  that  a  witness  i 
speaking  the  truth  (iu  the  sanae  of  narrating  actual 
objective  facts),  and  that  whou  we  are  called  upon 
(0  aiioapt  any  maiT^lioua  tale  a  gospel,  simpl; 


IS  tme  that 


wcauso  it  ia  vouched  for  by  ao  honourable,  candid, 
lud  disinterested  person,  we  may  be  leaning  upon  m 
'ery  broken  reed  indeed.  Everyone  occustomed  to 
isten  to  and  sift  evidence  laama  alter  a  time  to  pick 
lat,  as  it  were,  hy  intoition,  the  point,  or  pomta, 

agreement,  and  to  decide  what  c 
is  discrepant.  What  aane  man  ba^.  ^^^  .=,j  -x.^^^-^w, 
faith  in  the  psaiido- miracles  at  Lourdes  ;  and  yet, 
who  can  doubt  that  some  of  the  testimony  to  them 
was  aa  honest  as  that  upon  which  many  and  miuij 
a  man  haa  been  hanged  ; 

Looking  through  "  Haplies  to  Queries "  on 
p.  61U,  I  note  that  one  (7;<3.)3)  headed  "  Expansion 
in  SerieH"  contiias  some  gcodesical  farmula. 
Without  bunting  back  to  st>e  to  what  the  original 
iiuestion  had  reference,  I  may  aay  that,  adopt- 
ing Colonel  Chirke's  spheroid  as  notably  more 
accurata   than    Besscl's    —    -  ^  ■nfliu^i  "'  "'''•^ 

thelog.  is  3'i)3il!18.     Moreover,   any  one  who  it 

'ont  to  find  the  length  of  a  degree  of  latitude  in 

linetaad  of  mitros)  in  any  given  latitude  #  may 

0  by  the  formula  :  3ili8091i  -  18flG'72  oos.  2^ 

-  '98  cos.  4  «r ;  or  that  of  a  degree  of  longitude 

by    thia:    36JiiaS2   oos.   f    -    311-80   coa.    3$ 

+  O'lD    coa.  6$.       Clarka'a    "  Oeodeay "    in  ths 

Clarendon  Prasa  aeriea  will  be  found  invaluable, 

while  every  one  engaged  iu  geodotical  calculation! 

should  send  aixpenix  to  General  de  Liale,  R.E.,  of 

Ipplepeu,    Newton    Abbot,     for  his  indispensahla 

tables,  computed  from  Clarke's  spheroid. 

Aud,  again,  in  tbe  eooe  of  reply  73374,  which, 
like  everything  that  Colonel  Uukwick  writes,  ia 
full  of  instruction  for  tbe  t>eginner,  I  would  joaC 
lata  tiny  disc  of  writing-paper  of  tbe  size  of 
Mtion  ol  a  split  pea,  or  a  Uttle  bit  of  tin  of 

wire  bent  at  an  angle  of  Hi',  and  placed  in  front  of 
tho  objact-gla-is,  if  lighted  from  the  aide  in  the  way 
deacribod  hy  Colonel  M.,  will  illuminate  the  field  A 
-  telescope  as  brightly  aa  ia  ever  necessary.    1  nsed 
lis  method  when  det^roiiuiog  the  value  in  arc  of 
the  scale  of  a  micrumeter  fitted  to  a  terrestrial  tele- 
ope  of  mine,  by  transits  of  circumpolar  stara,  and 
anawered  capitally.    The  tiny  bit  of  tin  or  paper 
Ita  off  no  appreciable  areaof  the  objec^ti  ve  whatever' 
This  is  the  way  thiit  transit  instmiueuta  used  to  ba 
hghtsd  up  before  the  diagonal  refioctor  and  per- 
forated Biia  were  devised. 

"Frigid"  (query  73008,  p.  iilo),  ia,I  think,  quite 
mistaken  as  to  tbe  cause  of  tiia  Iwdroom  being  cold. 
Air  is  a  very  bad  onductor  of  heat  indeed,  and  if 
begot  close  to  his  alatodroof  be  would  find  the  heat 
in  aummei  aud  the  cold  in  winter  would  be  mate- 
rially aggravated. 

"Niota's"  Bolicilor  (query  73071,  p.  olfi)  will 
tall  him  that  twenty  years'  aniiiterrupted  enjoy- 
ment  of   the   light   from   a   window    gives   an 

light."  No  one  miy  build  near  enough  to  block 
out  or  diminish  in  any  way  tho  amount  ol  light  he 
has  enjoyed  for  that  period ;  but,  subject  to  leaving 
that  intact,  tbe  freeholder  of  the  waste  can  build  ai 
close  as  be  likes  to  "Nioba'a"  premises.     Were 


Uothuaeloh   be  would  never  acquiri 
over  open  land  belonging  to  eooiebody  else. 
I  can  now  teU  Mr.  Hendry  (letter  :i2U22j  p.  484) 


a  that  Proctor's  ■'Mjatories  of  f  imt 
"  is  not  in  the  hbrary  of  the  Rjyal  A 
il  Society  at  all;  but,  of  cour      


.  ,       illauiin'ii 

World  of  Comets  "  is,  and,  having  consulted  that 
work,  I  can  doOuitely  inform  my  querist  that 
Quillemin'a  engravings  perfectly  represent  the 
objectawhosenamoaareappendadtotham.  Honoe, 
il  Proctor  reproduced  Fig.  62  from  p.  217  of 
Guillemin'a  book  as  a  repreaeutation  of  Biela'a 
Comet  after  division,  he  did  so  i[Uite  erronooualy, 
Mr.  Hendry  may  see  thia  fur  hiraaeif  by  atudying  the 
reproduction  of  Struvo's  original  drawing  ol  the 

duplica  ....>-..--.    . 

"■  ->--  'laceaL  ooiuou  ui  i 

~And  I  can  alao  give  a  rather  mire  definite  reply 
to  -■  F.  P,"  (query  73.Jo3,  p.  471)  now,  though  I  am 
bound  to  aay  that,  baring  looked  through  Glaza- 
brook'a  demonatration,  I  cannot  compliment  him 
upon  hia  clearness  of  exposition.  The  value  of  8  ia 
Dorraot  enough.  The  long  aipresaion  ia  to  bo  mol- 
.Ued  by  the  shorter  one  foUowiug  it ;  f  /  doea  not 
ity  signify  the  line  PF,  though  it  may 
do  BO  :  1'  atandi  for  the  -velocity  of  tho  wave; 
I  tor  the  tima  from  a  fixed  epoch:  but  it  doel 
not  follow  that  thia  ia  when  the  wave  was  at  P. 
Apparently     _  _  at  tho  bottom  of  p.  01  should  be 


I  am  afraid  that  Mr.  Bagster  (latter  32056,  page 
o20)  wQlbave  to  try  again.  Taking  his  own  aocount 

"aperlectly  round  black  spot  upon"  tho  sun, 
"approximately  ,ijnd  of  the  apparent  diameter"  of 
it  and  this  he  asks  ua  to  baliava  was  Vulcan.  Very 
well.  On  February  5th  the  sun's  diameter  wat 
32'3(J'4  ,  ol  which  ..'^nd  is,  as  nearly  oa  m'sy  be, 
1'  1  .    Adapting  Ridaii'a  ( 


ta  ol  Vulcan,  that 


ENQUSH  MECHANIC  AND  WOULD  OF  SCIENCE:    No.  1SS2. 


IB  vary  elstDentu?  trigoiiomstT;  indeed,  Hi. 
_  „  I  mST  eather  that  it  miut  rstll;  luLvesdui- 
metar  of  23|962  milea  I  To  ■&;  nothing  of  the  obtm- 
iivs '  TmbOitr  ol  nicli  >  giguitio  globe  in  the  iky,  I 
wander  wb«t  would  Income  ol  nnlortimale  Meroniy 
wiUi  eo  neic  a  neighbour  of  these  dimenmanir 
ShouM  thii  meat  the  eye  of  Ur.  Uannder,  perhnpa 
b«  «ii  tell  u*  whether  then  wu  a  epot  on  the  aim 
ontliefitliuutaut?  1  once  thought  myaelf  th&t  I 
luid  MHi^t  »,  pUoet  in  tramitu  over  the  (on's  disc 

Sbat  mine  wu  only  a  wretched  iiflur  of  Kuns  3"  or 
"  in  diuneter) ;  but  on  putting  on  the  higheat 
power  that  my  teleecope  would  bear,  I  loon  found 
tbat  I  had  vierely  piclEed  nn  a.  Bunepot  of  cuiionely 
cdicular  outline,  and  without  any  perceptible 
penombia.  , 

The  obiect-glaH  of  which  "  G.  R."  speaka  in 
query  T3TL3  (on  p.  aSS]  i»  pretty  obnously  not 
aplanatic,  being  afflioted, ~-  ' '"■  "— "^ 


Sirioi ;  but  why  not  try  if  he  cannot  >ee  the  • 
lion  ringa  rooud  lome  smaller  stan  ? 

"  B.  C."  (query  73735,  p.  636)  will  find  that 
Polaria  ia  always  dae  north  (at  Yanoouver  Island, 
oi  tnyvhere  aue)  whenever  it  ii  on  the  meridian, 
either  above  or  below  the  Pole.  If.  however — as 
■eemi  just  po«ible— he  wiihas  to  know  how  far  the 
Pole  Star  u  from  the  pole  of  the  heavens,  it  is 
r  16'  23'  from  that  point  alike  at  YancouTei  and 
In  Teniae. 

p.  S3S)  how  to  find  the  moon's  perige 

jectoithe  moon'sorbitie  ooe  of  the  highest  oom- 


of  the  days  to  which  he  refers 
lOh.  a.in. ;  May  Sth,  9h.  a.m. ;  Uay  »lit,  Sh.  p.m. 
Hie  perigee,  the  nodes,  the  syzygiee— everything  in 
the  lonar  orbit — is  perpetually  shifting.  Perhaps 
Prodor'i  "  Moon  "  would  give  my  querist  as  ^ood 
a  popuLu  elementary  notioQ  of  this  most  intricate 
mbject  as  any  work  likely  to  be  accessible. 
APallowof  the&oyal  Aatmnomlcial  Soetaty. 


star  by  6s.,  and  is  about  ID'  to  the  loitOi  of  it.  On 
Febmaiy  4  I  took  some  differential  observatioD*  of 
Eepin's  star  with  D.U.  +  31-1049°  and  1068,  and 
found  itsplace  for  1866-0  to  be  BJl.6h,  32m.42s. 
I)ed.Narth31'>6T'6.'  The  staris  rwf  in  the  D.M. 
Qsorra  Xnott. 
Knowles  Lodge,  Cnckfleld,  February  H. 

AH  INTBA-MBROUBIAI.  PLAKBT. 

[32DSS.]— While  the  object  observed  by  Hr. 
Buster  on  the  Stta  inst.  oonld  not  have  been  the 
ValcaD  of  M.  Lescarbault,  I  Ihinlr  it  is  not  less 
likely  to  have  been  a  planet  on  that  account.  In 
fact,  on  eiamining  the  tacts  recorded  by  Mr.  Webb, 
1  think  there  is  more  evidence  of  the  transit  of  an 
unknown  planet  in  February  than  in  March.  Four 
of  the  obsrrvationa  which  he  records  were  made  on 
the  12th  of  February,  the  years  being  1820,  1821, 
IS57,  and  1861.  On  no  other  day  in  the  year  is 
more  than  one  such  appearance  reoorded.  Fritsch 
made  a  similar  observation  on  February  Tth,  1802. 
And  it  is  not  improbable  that  sn  observatian  by 
Russell  and  others  OD  the  2!lth  January,  1860,  may 
refer  to  the  same  planet.  Tli»re  are  fewer  appear- 
ances in  August,  but  they  are  not  altogether 
wanting.  On  the  whole,  I  think  Leecarbault'a 
observation  has  had  the  effect  of  setting  obeervan  to 
watoh  the  sun  at  the  wrong  date,  and  that  th^  will 
have  a  much  better  chance  of  picking  up  the  mtra- 
Mercurial  planet  (if  there  is  one)  by  watching  the 
nm  in  February  and  August.    I  hope  someone  else 


observed  the  sn 


.._ie  withMr.Bagster. 

W.  H.  B.  Monck. 
9,  Dublin,  Feb.  13. 


TBUPBBATVBS  OF  THE  XOON. 

[32089.  ]— AoooKDisa  to  the  last  memoir  israed  bj 
Prof.  Langley,  the  temperature  of  the  sunlit  lunar 
surface  is  not  so  low  as  Mr. 


_„    _ _j  temperature 

ighbourhood  of  the  lunar  equator  rises 
during  the  long  lunar  day  to  a  little  above  freeiing. 
In  thepaperr^eiredtobyMr.Peal,  I  endeavoured 


132086.]— Mb.  Packeb  fetter  32061,  p.  616)  has 
himself  fallen  into  error  in  atlemptiiig  to  correct 
Ciicalar  No.  29.  There  is  no  amertiou  that  the  red 
star  ii  a  aoca.  On  thecontrat^,  there  is  little  doubt 
that  it  is  the  missing  star  Birm.  I.  No.  23.  An 
aooount  of  the  search  for  the  star  is  given  on  p.  166 
of  the  new  edition  of  the  Bed  Stars,  where  Thavs 
suggested  thatD.M.  -•  31'1049°isprubab1y Burton's 
ttaraamentlonedbyBirminBham.  D.M.  +  aM058°, 
with  which  it  is  iilentifled  by  Birmingham,  is  only 
yellowish.  The  new  variable,  if  variable  it  he, 
pieoedesD.M.  +  31'106H°  by  some  seven  aeoonds, 
and  is  about  S"  north  of  it.  In  passing,  I  may  state 
that  no  drcnlar  is  issued  unless  two  nights'  observa- 
tjosa,  at  least,  have  been  madeof  the  object,  wbat- 
STK  It  may  be.  In  the  present  instance,  five 
detmninations  of  the  star's  plaoe  in  R.A.  and  four 
in  Declination  were  made  with  the  drclas  of  the  eqna- 
toiiaL  These,  however,  only  read  to  give  seconds  in 
BA.  and  one  minute  of  arc.  Mr.  Lloyd  Knott 
in  a  letter  to  me  places  the  star  some  three  seconds 

S.  the  place  given  in  circular  No.  29.  while  the 
Mlinafion,  as  far  as  I  can  remember— tor  I  have 
mislaid  the  letter—is  about  the  same.  Observations 
on  the  9th  and  I2th  made  here  make  the  star  some- 
what brighter  than  on  the  night  it  was  first 
detected.  As  regards  the  finely -coloured  star 
D.H.  +31-1049',  it  is  given  m  the  list  of  Baddy 
Stars  in  the  new  edition  of  the  lied  Stars,  and  is 
No.  104  (p.  169).  It  was  first  observed  1S86,  Sept. 
30,  and  ODservatioDs  of  it  published  in  Pubbcatwni 
No.  1  of  this  Observatory  in  the  spring  of  I""' 


ASnered  star,  mag.  8-2,  was  

night,  Feb.  12.  It  is  apparently  :  D.M.  -t  31-1388°, 
VUi.  32m.  46sec.  +  3I'3J',  mag.  81. 

The  star  has  a  well  developed  fourth-type 
■pectrum.  T.  B.  Eaptn. 

Tow  Law,  Darlington,  Feb.  13,  1801. 

[32087.]— Mb.  Paceeu  (letter  32061)  isseriously 
in  error  in  his  identification  of  Mr.  Bspin's  red  star 
of  Ciroular  No.  29  of  the  Wolsingham  Observatory 
with  the  fine  coloured  G-6  mag.  star  D.M.  + 
31-1019°.  Espin'a  star /./&«-  D.M.  +  31-1049=by 
Im.  20s.,  and  isT'.5  totlie  m-l!i  of  it.  Mr.  Packer 
is  also  mistaken  in  his  statement  that  the  star  D.M. 
-I-  31 -1019° is"  DOtrecordedinany  red-star  catalogue 
at  present."  He  will  find  it  duly  entered  on  p.  169 
of  Mr.  Espin's  new  edition  of  Birmingham's  fied 
Star  Catalogue,  and  a  further  reference  to  it  on 
p  106  of  the  same  volume.  Mr.  Espin's  discovery 
naa  an  especial  interest  as  clearing  up  a  difficulty  in 
regard  to  a  red  star  observed  by  Burton,  and 
identified  by  Birmingham  (Ited  Star  Catalogue, 
p.  343)  withD.M.  +  ai-lO^lS^,  which /o//oift  Espn's 


to  show  that  the  lunar  glacien  would  descend  more 
slowly  than  terrestrial  glaciers,  owing  In  Uie  weaker 
action  of  lunar  gravity,  so  that,  assuming  a  similar 
slope  and  a  similar  temperature,  the  lunar  snows 
would  need  to  be  piled  six  times  as  high  as  on  a 
terrtttrial  mountain  before  they  would  to  consoli- 
dated into  ice,  and  give  rise  to  a.  pressure  which 
would  cause  their  icy  foundations  to  commence  to 
slip  slowly  down  the  mountain  side  by  the  procew 
of  regelafion  described  by  Prof.  Tyndall.  I  concur 
with  Mr.  Peal  in  thinking  that  the  average  lunar 
temperature  is  probably  below  the  average  tempera- 
ture at  the  summit  of  any  terrestrial  mountain  ;  but 
this  wiU  only  add  to  the  accumulation  of  snow 
on  the  mountain  summits  by  causing  the  glaciers  to 
slip  down  more  ilowiy.     We  shall  probably  arrive 


,    appro: 


>  lun 


.     .  iweeping    past   bring  a  pmir 

volume  of  air  to  absorb  tha  moiatiuv  asa  * 
lower  levels.  There  ia  no  raaKn  to  ^fM 
that  the  heat  derived  from  dirvct  lolaT  nlttM 
is  any  less  at  the  moon's  aartaaa  than  tt  tt 
earth's;  indeed,  it  must  be  greater,  owing  to  lis 
diSerenoe  of  absorpticu  in  Ilia  lunar  audtsmAil 
atmospheres. 

"F.K,A.S."  will  no  doobt  coBMr  wU  m 
that  his  observalion  quoted  by  Mr.  P«al  ol  fli 
occnltation  of  a  planet  witt)put  any  paei^llt 
distortion  of  its  details,  doea  not  prova  that  tta 
is  no  lunar  atmosphere.  A  deviatian  tf  tk*  1^ 
through  one  second  of  are  eorre^ooding  to  ahoo- 
zontal  refraction  at  tha  moon'*  limb  at  bilf  > 
second  would  not  perceptibly  distort  sn;  vidb 
details.  Wenow  know  that  if  that*  wsasiAi 
deviation  of  tha  rays  grazing  the  Imtar  lunX  On 
would  ha  a  deviation  of  half  tha  amonot  tows 
traversing  the  lunar  atmoaphera  at  a  M^  aft 
miles — that  is,  at  an  apparent  diataiioa  at  ikrt 
20  seoondsfrom  the  moon  a  limb. 

"  Ja.  Ha.,"  I  think;  didnot  andarataadthspal 
I  gave  that  the  increaia  of  TOhune  of  vmtmA 
spherical  shells  of  similoi  thinfcnaaa  <uuiiUifntli 
thedecfeaaeof  gravity  towaxds  ahaavy  bodysttlat 
centre.    Perhaps  the  following  diagnn  wiU  ash 

If  ABD  and  ahd  be  two  aactions of qAslBi 
surfaces  cut  off  by  four  planes  paassng  thnofh  tt 
centre  C,  the  area  ABD  wiU  ^  tothaBWat^ 
as  the  square  of  their  radii,  and  the  lotnatrf 
thin  strata  of  equal  thickneas  will  bs  in  Ifaa  i^ 
proportion  ;  that  is.  as  A  C  to  «  C,  whitfcfch 
mverse  proportion  to  the  force  of  ktbiBi  toaaak 
the  centre  C,  Therefore,  if  the  upper  slial—  ■■■ 
of  the  same  deusity  as  the  lower  <ial^,  ftt  I 
weight  towards  the   centra  C  would  ba  etaalto   I 


___  .half  of  the  density  of  the  lowar  Mntaa,  lb 
weight  would  only  Im  one-halt  of  the  waighl  rf 
the  lower  stratum.  In  the  case  of  an  atma^i>sn 
it  is  evident  that  all  tha  strata  TesticallT  atof* 
aid,  rest  upon  and  tend  to  compreae  it. 


THE  IiIMITATIOV-OJ?  ATMOSPHBBM. 

[32000.]— Mat   I   ba  allowed   to   poiat  oat  a 


pri«a/a«t<mmH 

theiunforitriinnng  the  earth  of  its  fr«ahjdR,  . 
hnt  must  first  offer  a  few  remark*  on  tha  ttaoWi 
of  the  limitation  of  the  earth's  atmoapbsn  and  1^ 
diSnsion  of  eases. 

I  freely  admit  the  leasonabhaeaa  of  tha  tbw^ 
that  there  must  be  a  ptrint  where  theabatialBii 
and  tha  gravity  of  the  atmomhuic  parMelM— t 
balanoe,  although  I  do  not  faef  called  upon  to  advit 
that  an*  one  ol  tha  guesMa  aa  to  tha  iMt  ri 
which  the  balance  tekea  plaoe  ia  worthy  of  moot*. 
I  also  reoogsise  the  fact  that  all  gaaea  whidi  do  Mt 
act  diemiully  npon  each  other  mi  ounnailM- 
Bentures  become  unformi;  mixed,  aomattsrwhit 
theiT  respective  gravitiea  mar  bo.  If  tha  nasi 
half  of  a  long  tube  be  filled  iritb  hTdroim,  aadtta 
lower  halt  be  filled  with  a  haavfer  u  tha  tn 
^ses  will,  otter  a  short  time,  ba  tamd  Is  ks 
thoroughly  mixed,  or  inter-dilhised.  Wa  an  aia 
taught  that  this  law  affeotiog  tha 


accumulation  of  locaUy-generated  gam*  aai  a- 
halations  is  prevented.  To  all  tata  I  have  as 
objection  to  offer  as  r^wts  the  (tata  of  aftainit 
the  earth :  but  I  diall  now  pfMssd 
different  law  mnat  hold  gooi  a  lbs 
u  of  the  atmoaphare. 


,_j r^Wts  tL. 

the  surface  of  lhe_eBrth  j  but  I  a 
to  show  that  a 

outlying  region , 

Alleipsnmentsonthedif[usu>n  otgi 
made  in  our  laboratories,  and  atmospheric  olaaUr 
tions  reach  no  higher  Uian  the  inTuntain  pallK 
where  the  balancing  point  between  thaRavitjof 
the  molecules  and  the  elastic  force  whtob  tMp 
them  apart  has  not  been  reached.  We  kni* 
nothing  of  the  absolute  gravitlea  of  the  mcleeils 
of  different  gases,  although  for  the  pnipoea  cf 
argument  we  may  assume  that  they  ai«  nopaT' 
tionate  to  their  recognised  atomic  weights.  B 
should  follow  that  the  various  gaseona  constitntah 
of  the  atmosphere  must  reach  the^  limits  at 
eipansihility  at  diRerent  heigfata  in  the  sliD>- 
sphere,  ahove  which  the  heavier  gwea  will  beODBS 
incapable  of  diffusion  into  tha  lighter  supso- 
cumbent  gases.  The  lowermoat  stratum  of  Ihs 
atmosphere  may  therefore  be  suppoecd  to  conastvf 
a  diffused  mixture  of  carbon  dioxide,  oiygm.  tti 
nitrogen  ;  the  next  stratum  will  coniut  of  diffond 
oxygen  and  nitrogen,  and  alxive  thia  then  will  bs  a 


Fra.  n,  \Vi\. 


JHgx,i 
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•teitnin  of  nitrogen  iloiiij.  1 8*^  ?!  '^"^1?  at  proMiit 
Bbout  «quooiu  Tupmir,  becaoSB  "  ^  Qot  a  porfecf 
■u,  uid  its  diflugiou  depeada  oo  m&ny  conditioQL 
io  iriiich  penniuieot  galea  aie  >iot  ^uaeiukble.     The 

^eight  of  tha  molecules  ol  aqueous  vnpour,  howi 

M  groater  than  that  of  aa  atom  of  oiygBU,  so 

tho  nmga  of  tha  vapour  may  bs  presumed  to  be 
lower  thizi  that  ol  oicgan. 

Tbe  law  of  the  cli^uaion  of  gSMia  in  the  upper 
Regions   of   the    atmoBphete    should    therefore  ■— 
UadiHeil.     Tha  1i|;hter  guea  ihonld  be  capabli 
being  diff oied  doH-nwarda,  while  the  heavier  gi 
Oauuot  be  dilfiiSBd   upwards  beyond  tho  liinita  of 
Uieir  expansibility. 

If  hydrogen  wore  a  constituent  of  the  earth's 
fctinoBpbore,  it  might  be  expected  to  be  diffused 
tlowii wards  through  all  the  lower  atrato,  u  woll  as 
to  form  au  additional  otratum  to  a  heiglit  enor- 
tnoualy  above  that  of  tho  iiitrogen,  so  that  it  might 
li&ve  no  limit  witbiu  tha  aphare  of  the  earth's 
■ttraction,  iu  which  case  it  would  pass  into  the 


kphere  of  th 


,yity. 


The  ipeotroscope  tella  us  that  hydrone' 

most  prevalent  of  the  elements  throughout  tha 
tuiivene;  and  yet  there  ia  no  hydrogen,  except  as 
•n  ingTSdient  oF  aqueous  vaponr,  iu  the  eartii's 
MtmiMphera.  Tbe  aun,  on  tbe  other  baud,  has  an 
Imnwawe  upper  atmospbera  of  free  hydrogen — a 
woof,  to  my  mind,  of  the  limitatiou  of  the  law  of 
niffinton  to  which  I  have  refetced.  The  ezistenoe 
of  thii  nlar  atmosphere  of  hvdcogen,  tabea  in 
OOmuotion  with  the  other  consiileralioas  set  forth. 
^WT.be  T^arded  aa  so  much;i/-iijm-/firii  oridonoa 
thu  the  sun  bas  appropriated  the  whole  of  tbe 
-  ^TdngaQ  in  the  Solar  system  within  the  orbit  of 
!£•  Mtth,  and  possibly  madi  more,  it  not  tha 
vrhola  withio  the  orbits  of  the  auperior  planets. 
Hw  nine  theory  will  partly  account  for  the 
itivo  Bcarcilj  of  oiygen  '     "  — 


uolacnlea  of 


^laut 


ie  posaibla 


--    --   - ,    -J  that   thf 

Jupoil  tha  earth  of  its  oiygeo.     Tbe 

■iteogeo  ais  not  much  liji-bter  than  those  or  oxygen, 

■nd  Bra  also  in  all  likelihood  retained  by  tbe  earth. 

Tha    atmoqiheres  of  the  other  planets,  with  the 

probable  ezoaption  of  Meruury  and  the 

tMBaotioa  of  Venus,  □ 

tMtodtoUwaameeitei 

In  oftaiiDg  these  suppositions  and  tbe  arguments 
fimiidsd  Dpon  tbem  for  investigatiun  and  considera- 
tioo,  I  am  (oU^  awmre  that  the  rinws  which  I  have 
■obmitted  are  incapable  of  beiog  fully  demonstrated. 
I  tad  MtuSed,  howBrer,  that  (urtber  researoh  will 
Mrra  to  strMgitbac  tha  position  which  I  have  taken 
np.  On  tome  matters  of  detail,  too,  I  foresee  th 
I  may  have  occasion  to  modify  my  own  opimous. 

I  have  said  that  this  development  of  my  theory 
•honld  jirove  sugaeativa.  rerhaps  those  who  are 
•ogaged  in  researches  about  tha  ether  will  take  the 
kint.  The  spactroacope  reteola  the  exiatance  of 
•iMianli  in  the  snn  oi^whicli  we  know  nothing  on 
earth.  U  these  be  gaseous,  and  of  small  molecular 
Vaight,  It  is  not  surprising  that  the  aartb  is  witbou' 
ttam.  Should  any  of  them  be  lighter  than  bydrO' 
(CD,  tbay  may  be  found  anywherr   '-   "-  -     -    ' 


^  1  tbe  si._. 
outside  the  atmo- 

Iso  be  curiouB  tt 

ilsqnlra  where  tbe  meteoric  stones  which  leaoh  the 
•arth    get   thair  occluded   hydiagon.     These 
Matten,  however,  with  which  I  do  not  at  pre 
propoee  to  intemt  myself.  3t.  Hi 


TKX    FNBTT1IIA.TIC    OLOOKS  OF   PASIS. 

'1.]  —  TouE  correspondent,    C.  P,   Masoi 

•fiy,  was  evidentlv  very  i '^ 

a  (dooks,  aud  I  'have  nc 

intamt  him  and  many  readers 

doefcaaraby '  * 


tage  of  a  bandy,  safe,  and  cle-in  power,  giving  very 
little  trouble.  You  have  only  to  tarn  on  the  air, 
and  the  motor  starts  work. 

It  is  3  groat  pleasure  (of  me  to  record  the  fact 
that    the    boilers,     compound    condensing    aleam- 


eogin 


it  the  I 


are  the  work  of  an  Engliab  firm,  and  the  working 
of  this  plant  bss  given  the  greatest  satiifactiou. 
The  company  supply  air  for  motors  from  IH.P. 
up  to,  I  believe,  30H.P.  These  motors  are  used  for 
working  sewing  machines,  and  a  vaiie^  ot  purposes 
that  light  powers  are  required,  &c.,  and  for  tba 
PoeumatiD  Clock  Sysfam  of  Paris.  Tha  French 
soiBntific  paper.  La  Xjl'iri;  gave  a  very  interesting 
descripliou  of  these  clocks,  ftoni  which  the  Sci'-n!ifi<- 
Amefican  of  the  10th  July.  ISSO,  gives  some  in- 
taresting  extracts— vi/..,  that  the  entire  mechanism 
of  a  pneumatic  clock  system,  as  in  use  at  present  at 
"— ■ ■■-'•of  thrse  distinot  parts— the         -   ' 


reymg  comprest 


iOoT),  wa»  evidentlv  very  much  interested  with 
—    -*--■-     --  -   '    ■  '  ,ubt  that   " 

know  that  these 
means  recent  ~ 


tbe  world,  and  to  the  general  publi 
doabt  be  interesting  to  know  something  about  it. 
In  New  York,  that  city  is  auppUed  with  high- 
lessnre  steam  by  the  New  York  .Steam  Company, 
er,  heating,  and  cooking  operations, 
wiu  111  London  we  have  the  London  and  West- 
minster Hydraulic  Power  Comuany  that  supi>1y 
■water  for  motive  power  at  very  high  pressure.  In 
tbe  above  cities  gas-engines  are  used  ;  but  in  the 
oity  of  Paris,  gas-engines  work  to  a  very  great  di-i- 
advaotogn  in  conaequenoe  of  the  high  price  of  gas, 
om  6i.  pn  1,000  cabic  feet.  The  distribntioD  3l 
aiT  for  motive  power  purposes  and 
bat   been  attended  with  tbe  greatest 

At  St.  Fargeau  is  situated  the  central  pumping 
■tation.  At  this  station  tha  air  is  compressed  and 
distributed  to  tha  city  through  tba  maius,  which  are 
carried  through  tho  aewers  nf  the  dty. 

Thesa  sewers  are  second  only  to  the  sewers  of 
ancient  Roma,  being  a  remarkable  piece  of 
■Dgineering  work.  I  had  the  ploajure  ot  inspecting 
tbem  when  1  was  in  Paris  in  lS89,  descending  into 
ttiem  at  the  Madeleine  and  passing  through  to  the 
Boulevard  Sevastopol.  Tha  Compressed  Air  Oom- 
pwy  supply  air  to  work  a  motor  of  J  up  to  30H.P. 
Thia  form  ot  applying  powei  poitetiea  the  sdvaji- 


the  several  receiving 
.  the  central  station  air  is  compressed  to 
a  pressure  of  atxiut  Qve  atmospheres  by  moana  of  a 
double-piston  compressor,  and  is  stored  in  a  lar^jo 
tank  of  about  25  cubic  feet  capacity.  From  this 
main  reservoir  tba  compressed  air  is  conducted  into 
a  secoud  reservoir,  in  which  its  pressure  is  regulatai! 
at  savaU'tantbs  of  au  atmosphere  by  means  of  ^ 
simple  automatic  contrivance.  Every  minute  thie 
distributing  reservoir  is  placed  in  communication 
with  the  distributing  tubes  by  means  of  a  dis- 
tributing dock.  The  central  station  is  provided 
with  duplicate  apparatus,  so  that  if  one  distributing 
clock  is  out  of  -order  or  disturbed  in  any  way,  " 
other  can  be  sat  in  oparation  iu  a  taw  seconds. 

The  mains  are  mada  of  wrought  iron,  are  al 
lAin.  in  diameter,  and  arc  connected  with 
tubes  Jin.  in  diamelor,  for  conveying  tba  air 
the  houses.  The  tubes  leading  to  the  several  ate 
are  lin.  in  diameter,  and  are  connected  with  lead 
or  rubber  tubes  Jin.  in  diameter,  commuuicar 
with  the  several  cloaks,  and  preferably  coloured 
same  as  the  wall-paper  or  woodwork  of  tbe  roi 
BO  aa  ^t  to  Im  easily  perceptible.  With 
pressure  ot  seven-tenths  ot  an  atmosphere, 
permitting  the  compressed  air  to  pats  thiougb 
tubes  tor  twenty  seconds,  auy  number  ot  cloc«a 
be  operated  at  a  distance  of  one  or  two  miles  fi 
the  central  station. 

The  mechanism  ot  the  receiving  clocks  is  alike 
in  all  oases,  and  is  entirely  independent  of  tbe 
ot  the  dial  or  the  location  of  the  dock.  A  si 
bellows,  resembling  that  used  in  pneumatic  call 
bells,  ia  in  commumcation  with  tbe  tubes  conducting 
the  air  from  tbe  centiHl  ofdce  every  minute  the 
pressure  of  the  air  raises  the  bellows,  and  a  rod 
attached  to  the  upper  bellowa  head  actuates  a  lever 
that  engages  with  a  wheel  provided  with  60  teeth, 
which  is  ngidly  secured  to  tlio  miuute-*iand  arbor. 
The  wheal  rotates  tha  distance  of  one  tooth  everv 
minute,  and  a  weighted  pawl  on  the  other  side  ot 
the  dial  checks  the  movement.  The  hour-hand  ia 
rotated  by  means  of  tha  usual  dial  whaala.  By 
means  of  a  second  bellowa  the  clocks  may  ba 
arranged  to  strike.  Many  of  the  principal  hotels, 
railway  alationa,  public  offices,  courts,  Ac,  of 
Paris,  are  provided  with  tha  pneumatic  cluck,  and 
public  pillar  or  street  clocks,  which  are  illuminated 
at  night,  have  been  erected  in  several  parts  of  the 

1  have  DO  doubt  that  C.  P.  Mason  noticed  these 
illuminated  clocks  in  the  streets  of  Paris,  three- 
dialled  ones:  if  so,  he  would  observe  the  itiscri  prion, 
Systcme  Popp  "  on  the  dials.     M.  Victor  Pupp  is 
le   inventor  ot    this  system    of  working   docks, 
isiton  to  the  Paris  Exhibition  lBti9,  interested  ic 
lechaaism,  oould  not  well  have  missed  this  interest- 
ig  exhibit  of  tbe  motors,  "  Popp  System,"  in  th« 
machinery  hall. 
Loudon,  S,£.,  Feb.  tO.  J.  BfokinBon. 


six  plates,  7  by  i,  clamped  with  vulcanite  slips 
batwaan  them,  to  three  zinc  plates  of  same  [size, 
and  plunged  into  three  cells  of  bichromate  solution 
in  aeries,  would  render  incandescent  the  blunt  end* 
ot  carbon  rods  |iu.  thick,  and  instantly  melt  )in. 
Xu.  '20  platinum  wire,  aud  these  cells  remained  verjc 
fairly  constant  for  mora  than  one  hour. 

A.  CaplatzL 

FSSSH  PaOQRESS  IN  COLOUS 


iOfri.]— MAtnr  attempts    have    from    time    to 
bean  made  to  improve  the  negative  plates  of 
batteries  in  some  similar  war  as  we  improve  the 
positiva  or  zinc  plate  by  amalgamation. 
"^  -i  etiiciency  of  the  platinum  plate  of  the  (icova, 

.he  silver  plate  of  the  Smee,  is  much  improved 

by  pLatinisation,  and  so  is  tbe  carbon  plate  of  the 
Bunsen  and  bichromate.  These  are,  however,  ex- 
pensive improvements,  especially  at  the  present  high 
— '■"  of  that  metal.  Could  not  tome  other  sub- 
is  yield  the  same  results  it  they  coated  the 
carbon,  or  were  chemically  deposited  on  it?  The 

K -absorbing  property  of  carbon  is  of  the  highest 
ree.  Suppose  we  could  imbua  it  with  carbonic 
jxide  or  carbouic-add  gas— would  it  not  thereby 
be  converted  into  a  good  depolariser  f  Is  there  not 
possibility  of  coating  a  carbon  with  an  oxida  of 
some  sort,  or  with  some  easily  de-oxidising 
substance?  There  is  a  problem  for  cheiaists  to 
solve,  or,  at  least^  to  attempt  solving. 

The  Messrs.  Schroedor,  of  Tooting,  I  believe  have 
been  tor  some  time  engaged  in  trying  to  improve 
the  efficiency  ol  carbon  plates.  By  what  process  I 
do  not  know :  but  I  have  had  some  plates  of  theirs 
which  gave  remarkably  good  leaults;  for  exaaiple, 


[3;0','3.]— Om  February  tho  2nd  Moniieui'  Lipp- 
mann  presented  to  the  French  Academy  of  Sdanee 
photographic  negatives  showing  that  he  bad  sno- 
ceoded  in  fixing  all  the  primary  colours  of  the 
spectrum.     At  the  announcement  of  the  tact  the 

examine  tha  proofs  of  so  remarkable  a  teat ;  and 
there  they  were,  exposed  in  plain  daylight — not 
shrouded  in  darkness,  as  aU  those  previously  ob- 
tained had  to  be.  Monsieur  Lippmaun,  operating 
with  perfectly  homogeneous  films,  lays  them  on  a 
surface  ot  bright  mercury ;  their  extreme  tenuity 
allows  the  rayn  that  traverse  them  to  be  reflected, 
whereliy  they  become  in  some  mysterious  manner 
fixed.  This  fixing  he  inclines  to  regard  as  a  phe- 
nomenon of  intenerence.  Should  nothing  super- 
vene to  upset  this  remarkable  achievement,  tha 
genius  of  man  may  be  oongratulated  over  the  new 
secret  it  has  wrung  from  a  concealment -laving 
Nature.  What  new  fields  ot  industry  and  fortune 
it  will  open  up  for  photography  ! 

A.  Oaplatsl. 

PROZBN  WATBE-PIPB8. 


tt,  remindine  paopta  of  the  danger  i 
r-pipas,  in  which  I  fail  to  sea  any  praotioablo 
omendation.  I  have  a  very  simple  and  in- 
asive  application  attached  to  my  water-supply 
,  I  that  entirely  prevents  all  risk  and  anxiety  ;  it 
I  also  applied  to  my  sons'  houses,  whidi  vary  in 


peculiarity  i 
all  houses  ii 


setbat  ii 


0  show  that  it  is  no 
on.    In 


.    I  have  1 


district,  and  I  suppose  it  will  bo 
lat  same  i^  ouier  parts  of  the  country,  the  cold- 
water  pipe  I'rom  tha  cistern  in  the  upper  part  of  the 
bouse  down  to  the  boiler,  and  the  exhaust  or  hot- 
water  pipe  "rom  the  boiler  run  together,  the  hot 
water-pipe  pissing  the  cisteru  and  going  out  on  to 
the  roof  of  tl  e  house.  From  the  latter  pipe  as  it 
passes  near  th  bottom  of  the  cistern  a  short  pipe  is 
mserted,  whi  h  goes  into  the  cistern  near  tha 
bottom  ,  the  h  >t  water  will  now  ciroulate  up  one 
pine.  throuEh  t  e  cistern,  and  down  the  other  to  the 
.his  simple  application  in  opera- 
have  had  no  froien  pipes,  how- 
imoter  has  gone.  I  Qud  a  Jin. 
.  .      ^  between  the  exhaust  pipe  and 

the  cistern,  unless  tbe  cistern  is  unusually  tar  ra- 
mi3ved  from  the  txiiler.  It  is  desirable  to  have  a 
plain  freeway  tap  in  the  pipe  passing  between  the 
exhaust  pipe  and  the  cistern  to  dcse  m  open  winter 
weather ,  it  is  better  to  have  a  key  tap,  so  that  the 
key  may  be  removed  during  the  summer  months. 
I  coay  appear  to  have  been  unnecessarily  prolix  in 
describing  so  simple  a  matter  :  but  I  have  fonnd  in 
showing  it  to  my  friends  they  have  had  greaJ: 
difficulty  in  understanding  its  operation,  whidi  is 
precisely  the  same  as  the  circuJation  in  any  hot- 
water  pipes  for  heating  hot  houses,  Sea.  In  build- 
ing all  new  houses  this  circulating  pipe  ^onldlie 
inserted  in  the  contract,  as  the  oifiareDoe  in  eott 
would  then  ba  inappraciable. 

Wm.  arimaliaw. 
The  Cedars,  Sunderland. 


I.ATHE  MATTSaS. 
[a-JOya.]— Im  letter  32051  F.  Carre,  in  speaking 
l  an  attachment  for  serrating    dicular  cutlers, 
oeutions  that  when  the  guide  ia  the  same  shape  as 
le    cutter-blank  tobe  cut,  tha  tracer  should  be  the 
kme   diameter  as  the  cutter  used  to  senvte  the 
lank.     This  is  not  quits  the    case.     The  tracer 
lould  ba  the  diameter  of    the  cutter  used,  leit 
double  the  deptb   of   serratious,  for  this  reoaon : 
ise  the  tracer  to  be  a  gear-wheel  turned  down 
I  pitdi-line,  then  it  would  roll  on  the  pitch- 
line  of  the  gear  it  was  mated  with,  which  in  this 
case  is  the  template.     Suppose  the  cutter  to  be  the 
same  diameter  as  the  tracer,  then  it  would  roll  on 
the  blank  required  to  be  cut.    But  we  reifuire  it 
t  out   a    certain    depth  of    material    m  the 
to   form   teeth:    then    we    must   increase 
the  diameter  of  the  cutter  used  to  double  the  depth 
of  serration  required.    Of  course  this  is  beginning 
'"■1  wrong  end,  for  in  practice  the  site  of  the 
:  used  would  be  determined  by  tbe  radius  ot 
urves  in  the  blank  to  be  cut.    The  radios  ot 
the   cutter  diould  not  exceed  the  radius  of  the 
smallest  internal  curve  on  the  blank  plus  the  depth 
ot  serration,  otheiwiso  tha   cutter  could  not  pan 
round  the  curves.    Then  the  traces  would  be  tbe 
diameter  of  the  cutter  lass  double  the  depth  ot 
lerratiou. 


ENGU8H  MECHANIC  AND  WOELD  OF  SCIENCE;    No.  1852. 


nboTe,  alipp«d  OD  below  the  cutter  used 
U<m,  and  nana  tb«  blaiik  itself  for  a  tempUte, 
would  anawei  the  eaniB  purpoao.  Has  aoyonB  tried 
thiiplan^    It  ao,  with  wbat  result? 

F.  Carre  uka  for  an  attnchment  for  nrratiiig 
catten,  mnbing  ute  of  the  alidea  of  an  ordinuy 
rut.  This  c&D  odI}-  be  applied  to  a  screw-cuttiDg 
lathe.  Fix  the  lop  tlide  Teitica]  with  angle-plate, 
with  the  receiTiog-plntP  or  tool-holder  at  right 
aogleB  to  liDB  of  ceotres.  RemOTethe  screw,  and 
use  a  lever  and  connecting-rod  to  operate  the  slide- 
Use  the  drill-ipindle  tor  culler,  end  taatan  ■  cuide 
to  the  tool-bolder,  with  vertical  adjustment  to 
regulate  the  depth  of  aerration.  The  cutting  or 
diul-spindls  ia  borizoatal,  and  outter  operate*  on 
(he  blank  with  its  flnt  face  in  a  vertical  hue  passing 
through  the  line  of  centrce.  The  template  to  be 
filed  OQ  a  fnune  fastened  to  the  bed,  with  luffi- 
cjeot  room  between  the  uprights  for  the  saddle 
to  moveasuifideut  distance,  aawill  be  aoea  later  on. 
The  template  must  have  a  horiionljd  adjuatment 
to  bring  it,  the  tracer,  the  cutter,  and  blank  in 
proper  position.  In  u 
gear-cutler :  the  blank 
abape,  and  template,  guide,  and 


med  to 


the  guide  or  tracer  re 


adjusted :  let 
_.  bigheat  point  of  the 
aie,  and  cul,  eay,  the  left  side  first  by  tia- 
ig  tba  saddle  slowly  past  the  blank  and 
uim|iiate,  keeping  the  shoe  canying  the  cutter 
pleBed  doivn  to  ita  work  by  the  lever  before 
mentioned.  In  order  to  keep  the  guide  oi  tracer  in 
contact  with  the  template,  cut  all  the  teeth  on  this 
side,  Dmng  a  left-baud  cutler.  Then  substitute  a 
ri^it-hand  cutter,  and  serrate  the  right-hand  side. 

Wonn-outlera  could  not  be  serrated  with  tbia 
ezMpt  on  a  London  Lathe  and  Tool  Co.'s  lathe,  or 
one  with  a  rerolving  nut.  In  that  case  the  saddle 
would  be  traveraed  by  the  revolving  nut,  and 
always  returned  to  its  starting  point;  then  the 
spinme  shifted  round  the  number  of  holes  to  the 
position  of  the  next  tooth,  the  lathe  apindle  being 
comieeWd  to  the  leading-screw  by  same  change- 
wheds  as  used  to  cut  the  wonn. 

However,  1  am  afraid  I  am  taking  up  too  mucl 
apaoe,  and  conclude  by  sajing  that  I  am,  for  one— 
and  know  of  several  others  who  are — looking  for- 
ward to  the  article  promised  by  "  Earlswood  Pork ' 
on  B  heavy  drill-spmdle,  and  also  the  description  of 
the  now  swivelling  frame  mentioned  by  '■  An  Old 
CorrMpODdent"  m  letter  32USI.  I  should  hke 
■ome  of  our  friends  to  take  up  the  matter  of  cutting 
■piral  geaia  in  the  lithe,  with  geor-cattdng  attaoh' 
mant.  This  ia  a  class  of  gear  which  we  ought  ti 
know  more  about.  They  seem  to  be  very  little 
understood,  eicept  by  thoae  whose  buiineia  it  ia  lo 
produce  them.  1  have  lately  wanted  some,  and 
had  great  difficulty  to  procure  at  a  reaaonabia  price. 


mLLWBiQHTnro. 

[32098.]— I  THras  a  lot  of  fellow -roiUars,  readers 
ol  this  Taluable  paper,  wilt  agree  with  me  that  if 
one  ol  our  TBlued  contributora  would  give  lie  hints 
on  miUwrightine  as  applied  to  amoll  old-fashioned 
oorn-milla  in  the  country,  they  would  be  greatly 
appreciated.  For  instance,  anyone  handy  with 
tools  could  Qi  a  new  pair  of  stones,  pot  new  co 
in  wheel  if  It  broke  down,  and  scores  of  other  jol 
Just  as  well  as  a  Diillwright  if  they  knew  how  .. 
set  about  it ;  and  very  often  better,  as  miUwiights 
used  to  new  machinery,  rollers,  &c.,  in  the  big  mills 
now  working  don't  seem  to  know  much  about 
Iheotd-faahionBd  macbiuory  mat  wil" 
ot-tbe-way  milla  in  the  country.  Ala  , 
best  kind  of  stone  for  general  worky  French  burr 
does  Tery  well  for  maize,  beans,  and  other  hard 
Gora,  but  doee  not  cut  barley  up  so  well ;  and,  c 
the  other  baud,  Peak  slouea  will  get  through 
large  quantity  of  barley,  but  are  no  good  for  the  bai 
corn.  Oonutry  MUler. 

IHOBOWINQ    TOS-N.AJLS. 

[32097.]~A   rilSLESB  and  efficient  remed; 


■£,fc." 


la  (see  lall«r  3l',i32) 
tiia  nail  a  little  lard  or  any  other  fatt^ 
to  bo  kept  on  by  means  of  a  amall  pieu.  -.  »—% 
tied  round  the  toe  for  three  or  four  days,  the  ai 
-will  then  become  soft  and  flexible,  and  so  fiat  as 
be  easily  pared. 

Sufferers  should  try  this  simple  treatment  before 
having-  racotirae  to  heroic  operationa  prescribed  by 
praotationera  and  others.  Thin  and  lean  people  ore 
often  Bubjf-' '-  "■■ "'"'  — ■ 


OBOANBTTE3.— lY. 

[32093.]— At  the  end  of  my  second  letter  (p-  4fi3) 
reference  is  made  to  the  possibility  of  reversing  the 
action  of  the  orgsnette  deicribad,  so  ^a  to  couvect 
it  to  the  American  organ  (or  "  snctior,  "1  ptinciplr 
In  the  same  way,  in  the  iustrmoegr  V  ^[  tlescribe 
we  m»^  do  away  with  the  pailet  J^e^  "'"'  ^''  ' 
meclianiam  for  working  liaBi,  ^uj^v^^^  Xaae- 
band  (whicb  then  lervM  uuteg^"^  ^<^h}  pass't 


P.c; 


directly  over  the  open  tops  of  the  tubss.  Two  or 
three  (perhaps  more)  patterns  of  organettes  have 
been  ao  conBtrucled,  hut  the  mode  of  working  will 
be  intelligible  without  reqairing  a  special  wood- 


.'  coTUiderable  advantage  .  ., 
keeps  the  tnoe-baad  down  and 
nts  leakage,  wbereaa  with  pressure  bellows 
r  is  always  trying  to  force  up  the  band  oud 

i  organetto  now  to  be  described  is  of  Frenct 
lion,  aud  ia  carried  out  in  a  batter  and  more 
"    '  e  preceding  ones. 


r  with  2n 


It  u  made  in  two  aixes— the  am 

and  the  larger  with  35,  the  latter  having  a  re 

a  half  of  roeds  with  a  complete  chromatic 

There  is  also  a  much  smaller 

some  maker,  but  I  have  no  details  of   . . 

tion.    The  pattern  of  which  the  description  will  be 

given  is   the   one  with  21   notes.    It  is  on  the 

harmonium  principle,  with  a  complete  ayateiu  oi 

pallets,   Ac,  actuated   by  levera  and  -'— '  — ■-'- 

which  work  in  the  perforations  hke  the 

the  levers  lu  the  previous  illustration.  Fig.  6.    The 

eitcmal  appearance  is  shown  in    Fig.   7,   ^d  a 

perspective  view   of  the  interior  in  Fig.  8  n  am 

mdebted  to  Mona.  Thibouville  Lomy  for  pormiaaiou 

to  use  these  two  illnstrations) ,    while  Fig.  i)  ia  a 

longitudinal  ^diagram)  auction  takeu  from  measure- 

menta  of  the  instrument  itself,  so  far  at  leoat  oa  the 

parts  are  acoessible  without  breaking  apart  glued 


about  6iu.  by  ^in.  by,  say,  I  in.  thick,  the  thickness 
of  course  depending  on  """  '  ""  -■-'--'----'  -- ' 
number  of  fol^- 


ig  on  the  length  of  the  baud  and 


It  is  placed  on  a  bracket  as  sliown  ia  Fig.  7,  aud 
after  passing  through  is  folded  up  on  b]  the  second 
bracket  by  mesna  of  the  hanging  frame  shown 
(wrongly)  above  the  left-baud  bracket— it  ought  to 
be  ahown  above  the  right-hand  t)raeket.  These 
brackets  are  made  the  ono  to  torn  up  aud  the  other 
to  slide  in,  so  as  to  be  out  of  the  way  when  not 
In  use. 


«-D    by 


not  attached  in  an;  way  to  the  levera 
serve  to  open  tbem :  buteach  pallet  hai 
ntanding  up,  and  in  these  loops  the  level 
pallet  itaalf  being  hinged  at  the  end. 
twing  in  two  rows,  the  levers  which  opi 
necessarily   of  diifsrent  lengths  ;    but 

-'—'"■ he  half-length  (or  nearly  ao] 

._.   pallet  is  the  eame  in  each 

leverashown  are  about  Sin.   long-,  the  L 
-e  only  about  alio.     Thn  t.>iil  i 
paUet    Icveta    are    slacked    d 
'     tickers,"  ami   these  sticker, 

la    connected   to     the    thin    eteel-  a 

which  terminate  in   the  paints   C 

the  periorations  in  the  tune-bojid.     A 

shown  two  of  the   springs  which   tend 

pallets  closed,  while  E  is   one  of  thoat 

stronger)  that  tend  to  open  them  whet 

-'l,o  allows  thetever  to  move.     Ae  the' 

thrown  on  the  tune-baiids.  these  are 

card  (or  rather  very  thin  millboard)  say 

The  bellows  consiiit    of    a    pair    of 

eders,  abiiut  I7in.  long  by  Jiu.  vide, 

.    four  single  feeders  Bliu.  by  4in.     T 

most  the  whole  length  of  the  cose,  and 

^  two  crauks,  as  usual.   The  reservoir  1: 

leaa.  and  ia  about  Uin.  by  Siu-     The  f 

iep  the  wind  supply  fairly  regular  :  bu 

lutgBT  reservoir  would  be .  an  iupn 

icaaionally    the    lower    reedj4    are    in 

ipplied    with    wind.    A  larger    reser< 

would  allow  for  extra  demOuda  in  the  cu 

olaa,  and   would   i 

little  defect.    The  botlom  of  the  reserve 

by  the  usual  coiled  spring.     There 

which   covers  in  the  pallets   and  i 

e  of  the  reeds.     This  box  has  later 

/,  which    communicate    with   one    c 

mbers  which,  as  will  be  seen  (see  Fig 

it  on   each   aide  of  the  caae  (as   the 

channel  only  accugnee  the  centre  6in.  of 

These  side   chambera  are  closed  at   to| 

farther  one  in  Figs.  7  and  S  has  tbe  o 

along  one  cdgo,  aud  the  knob  seen  in  f 

arm  by  which  thia  cover  can  bo  opened 

DTesaion.     The   cover  is  closed  again 

iphug.     Thia  arm  is  shown  dotted  in  Fij 

)lli)r  that  keeps  the  tiuie-l 
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BEPLIES  TO   QUERIES. 

*a*  In  thtir  anneeri,  CcTTaponinti  art  rapti'- 
fnB«  Tiqvtilid  to  mmtion,  in  tiuA  initonci,  titt  titit 
anaMuSUtr  ef  th*  qturg  ai/itd. 

[730.52.1— TorkHlilrB  Coalflalda  (U.a.)  — I 
have  not  '■  Miner's  "  query  at  band  just  now  :  hnt, 
if  I  ronierol>er  rightly,  howauted  to  know  "all" 
about  the  beds  or  ooal  between  Scarborough  and 
Whitby.  This  is  rather  too  lai^e  an  order.  The 
best  thing  "  Miuer  "  caa  do  is  to  i^t  all  the  works 
nn  the  geology  o(  Yorkshiro  he  can,  abo  a  Boolo- 
a.\  map  of  tbo  district,  and  etudy  foe  hiznsslf.  If 
wishes  to  gu  iuto  the  subjoot  from  a  niiuor'B 

Sint  of  view,  be  might  Snd  Sopwith'i  "  Ceotogica! 
Ddels"  useful.  The  beds  of  coal  and  shale  to 
Which  "  Miner"  refers  belong  to  the  inferior  oolite 
of  tho  Jurofsii^  system.  In  England  this  srstem 
ranges  as  a  broad  band  across  f  com  Dorset  to  York- 
ebiie,  and  sn'ells  out  into  ■  great  tbickaess  in  the 
Yorkshire  district.  The  component  strala  are  sub- 
j.ect  to  great  variations  io  thickness  and  lithological 
cbaraeler.  The  thick  marine  series  of  Cbelteabam 
dwindle  down  to  a  fen-  Incbes  in  a  distance  of  40 
miles.  In  Yorkaliire  the  inferior  oolite  is  repre- 
sented by  the  upper,  middle,  aud  lower  estuarine 
aeries.  The  middle  eituanno  series  are  composed 
Chiefly  of  shales,  with  several  beds  of  sandstone  full 
of  plant  remains.  This  is  the  chief  coal-bearing 
zone  of  the  lower  oolite.  Only  two  seims  have 
been  found  worth  working;  the  thickest  does  not 

mauil;  of  carbonaceous  shales,  ironstone  bands, 
sandstone  with  thin  coal  eeams.  Seams  of  coal 
occur  at  Brora,  in  SatberlandBbire,  of  tha  same ; 
also  in  Oermftcy,  India,  ice.  lu  fact,  many  foreign 
<»alfietd>  are  known  to  be  of  Mesozoic  age,  and  laur 
than  the  Carboniferous  era. 

W.  It.  Cap  ra  Andhews. 

1,  Tftvistock-terrace,  N. 

[T33T1.]— SlowOomboation  Stave Aa  one 

who  hai  iu  years  gone  by  lit  many  a  Ore  of  anthca- 
eite,  I  can  say  that  it  is  advisable  to  have  a  little 
bituminous  coal  on  the  top  of  the  n-ood  ;  but,  giceu 
a  sutSdeut  draught  and  a  "blower"  (which  may 
take  the  form  of  a  sheet  of  paper  to  close  the  space 
between  the  chimney  breast  aud  the  top  of  grate), 
there  is  no  diBiculty  in  lighting  a  See  with  anthracite. 
A  strong  draught  is  requirM^that  is  all.     As  to 


thoroughly  it  csu  be  "  combusted"  the  tHtter,  sii 
long  as  the  heat  generated  is  conserved  and  made  to 
answer  the  purpose  for  which  the  fire  is  iguilad. 
"Slow  combustion"  is  simply  nonsense:  the  best 


Qierchanla  who   will  supply  it  broker  ..._ 

paratively  small  size  ;  so  there  need  be  no  difficulty 
on  that  score  ;  but  when  burning,  it  "  spits  "  a  good 
deal,  and  care  must  be  taken  that  the  sparks  da  not 
reach  iofiammable  laatter.  Anthracite  is  an 
oicellant  coal  where  what  is  popularly  termed  a 
"  fieroe  heat "  is  required  :  it  makes  little  ash,  and 
practicalty  no  smoke.  ^vs.  Don. 

[73373.]— Copper.— The  question  as  to  the  effect 


oopper ( 


ir  (or  f 


periment ;  but  there  can  be  no  doubt 
spoils  steel  as  steel,  rendering  it  brittle  aad  in cajMiOle 
of  holding  en  edge.  Faraday  and  Stodart,  Mushet 
(lately  dead),  and  others  made  experiments  on  the 
effect  of  copper  mixed  with  iron  and  steel ;  but  as 
the  qoestion  Ciin  be  of  only  limited  interest,  I  think 
I  may  adrise  the  querist  to  look  np  Dr.  Percy's 
"  Metallurgy."  Copper  is  not  an  advisable  addi- 
tion to  steel,  and  it  is  extremely  doubtful  whether 
it  ever  does  really  alloy  with  the  ' — 


Koti 


Dob. 


[73373.]— BraBH.Meltinff.-"  More  draught " 
can  be  obtained  by  having  a  higher  chimney.  The 
querist  seem*  to  be  ulCerlj  at  sea  as  regards  the  very 
i>rinciple  of  draught,  which  cannot  be  "sharpened  " 
by  redudDg  the  inlet  ot  air,  though  the  air  may  be 
directed  to  the  Hpot  at  which  it  is  required  by  pre- 
vBUtiDg  it  going  elsewhere.  There  are  m>iny 
"taake-ebift,"  but  aone  the  less  useful,  brasa 
furnaces  described  in  b»ck  volumes.  See  April  \), 
1M8H,  forinstaiice  ;  hut  the  "fundamentals"  area 
aufflcierit  height  of  chimney,  and  a  refractory 
fitmftoe— that  is,  duo  which  does  not  dissipate  the 
lioat.  Nus.  Boa. 

[73375.]-PointlnK  Pins.— Pins  are  pointed  by 
maohinery -generally  iu  two  operation— the  biM 
a( wire  being  caujilit  betweeu  two  >vhi..els  uc  iJidi 
operation,  the  said  wheels  either  filing  or  mUling 
the  metal  into  a  point,  or  comprauing  it.  Judging 
"by  the  wording  of  the  query,  the  rubbing  action 
would  suit  the  purpose  of  the  ijuerist ;  but  he  must 
iiave  a  machine  to  do  the  worlc  No  doubt  m«o, 
of  the  adrertiaers  in  this  paper  could  make  him  . 
auitable  apparatus.  I  remember  seeing  a  hand 
worked  alfair  at  the  Polytechmc  many  years  ago. 
Hira.  Dob. 


[ 73 3S!),]— Cement  Floor  Dusty.— This  cement 
oor  must  have  been  laid  with  inferior  oomout. 
iet  some  of  the  best  Portland,  clean  the  door 
horougbly  with  water,  and  then  float  on  a  thin 
roam  or  "  slip  "  of  the  Portland  cement,  and  give 
'.  time  to  dry.  If  the  traffic  is  so  much  that  dust 
1  created,  cover  with  a  layer  of  aspbaltn  (Seyssol 
or  preference),  but  It  ought  not  to  be  necflssa^,  if 
eally  good  Portland  cement  is  nsed  with  plenty  of 
;ater.  NoM,  DoR, 

[73390.]  —  aa-TlnnlnK.  —  I  don't  see  what 
'  amateur  "  has  to  da  with  so  simple  an  operation 
s  re-tinning  an  iron  saucepan,  (iet  the  cast-iron 
oods  thoroughly  clean,  make  them  very  hot— hot 
nough  to  melt  the  tin— put  in  some  grain  tin  and  a 
ttte  grease  (clean),  and  wipe  the  melted  tin  round 
apottow.  T""-  ■^-'-- 


1  bodily :  but  they  n 


1,  and  dip  tl 


[73391.]— StraiRhtentng  Drawn  Steel  Tubes. 
-Depends  very  much  on  the  shape  (sectional)  of  a 
teel  tulie  how  It  should  be  operated  onto  straighten 


[733D.5.]— CompreBslbllllF  of  Water.— I  don't 
know  where  Ama^at's  instrument  can  be  found 
described,  but  it  may  be  of  some  asaistance  to 
luggeet  a  search  in  the  books  under  the  hold  of 
'  Piezometer."  If  there  U  a  descriptiou  in  Tail, 
surely  that  oaght  to  be  snfHcient  after  a  study  of 
"le  ordinary  forms  of  manometer.         Nns.  Dob, 

[73103.]— Boiler,— This  query  can  be  answered 
bjr  referring  back.  It  is  for  the  querist  to  deter- 
mine the  pressure  at  which  he  desires  to  work. 
2.  A  patent  now  cost)  only  ill,  plus  a  shilling  for 
.amp  on      e  a       avi  ,  an     a  ^^^^  ^^^ 


[73  i  I 


.]— Petroleum   Fuel.— A  good  form  t 
—  "—d  oils  can  be  seen  at  a  faclorv  nea 


firing  lo 
■nagei- 


Haokuer    Wick,    and    several    in    back 
Admiral  Maise  years  ago  made  eipeiimeni 
It  appear  to  have  co 
.     .  imiralty.     Petroleun 

largely  used  in  the  South  of  Russia  tc 

leal,  except 
certain  distances.  XcM.  Don. 

[73117.1 —Traill  TelBBraph.— To  give  a  descrip- 
lou  ot  the  methods  oE  electrically  interlocking 
-ignala  and  instruments  would  occupy  too  much 
space  for  illustrations,  I  should  think.  They  can 
be  seeu  Eiet  out  in  the  various  specifications  at  the 
Patent  Oflije  Library,  which  is  open  from  10  a.m. 
untQ  10  p.m.  Perhaps  the  querist  would  find 
informiation  inStretton  s  "  Safe  RiU  way  Working," 
"Irosbf  Lockwood  aud  Son.  Nr.v.  Doa. 

[73418.]— Cloth  Finlaber'a  Brash-over  Ink. 
-It  seems  lo  me  that  the  querist  requires  what 
rould  be  a  valuable  recipe  iu  the  cloth- finishing 
rade.  He  might  Snd  some  useful  hints  in  back, 
olumr^;  but  doubtful  whether  there  is  anything 
lat  will  do  oiictiy  what  ho  requires. 

JLiaaiKOHAM. 
[7^JI'.!2-]— Hand  -  bell  Oaattn^.- Use  goo 
loulditjg-sand,  and  run  the  metal  hot.  Perliaf 
lo  fault  is  iu  the  matal.  What  is  the  mixture  ■■ 
R.  T. 
[731-2U.1-S.N.  TeloKraph.- AU  thatisneode 
1  a  simple  coil  oE  wire  and  a  needle  pivoted  so  g 
1  swing  from  side  to  side.    See  indices  of  back 


olumea,  o 

inatru- 

a  cut.     It 

[73137,' 

—  Faulty     Sewing- Uoclilne 

-Many 

S,  M,  Meahanic"  1 

.     The  machine  in 

No.  S 

r    machine    of   the 

having 

straight  needle  and  rotary  ho 

beca^vitv 

of  the  rotary  hook 

and  has  a 

circular 

hfitso' 


liolder. 


1  has  0 


iwthU 
obbfti- 


ueil  the  bobbin  a  very  light  spring, 

a  projecting    serow    which    preven' 

holder  from  baiag  pushed  too  far  back  by  coming 

against  ttie  frame  o(  the  machine,     J  should  lib 

to  know    how    to    adjust    this    screw.       Anotht 

diificulty  is  the  under -tension.     This  is  worked  by 

small  plate  between  the  teeth 

through  which  the  needle  yi 


■JSil 


1  projec 
unen  i^ne  >.i.t<th  ik  •' 
raieed  or  luwured  b] 
head.  There  is  no  t 
oflen  watched  thei 


is  plat. 


Lus  of  a  Bcrew  with  milled 
in  the  rotary  book.   I  have 
I  the  maohi! 


wilh  tb 


).  The  m 


I , aud  only 

year  ago  I  took  it  to  pieccn  aud  gave  it  a  thorough 
cleaning.  It  does,  perhaps,  tiiu.  of  perfect  work,  aud 
then,  from  some  cause,  misses  two  or  three  stitches, 
and  then  does  good  work  ftgain.    U  I  oould  detect 


tin 


Kagnet      WiodlsE   d 

ruae  having  laMsdl 
smpbatioall^  npat 


[73U3.]  —  Field 
Dynamo.— Mr.    Bottone 

week,  here  is  the  reply.  1  emphatioaUy  npt 
leut  I  made  under  the  above  hia^ 
onpagelSO.  As  I  was  critidsiiig  Mr.  BotlOBl 
reply,  and  he  being  an  electridan,  I  nstuiM 
thought  he  would  be  familiar  with  the  uaaal  tnA 
terms;  if  be  is,  then  his  laal  week's  remattirt 
distinctly  unfair,  as  they  consiat  only  of  an  atlfli|l 
at  ridicule.  Bnt  now  to  substantiala  my  statwnfnla 
I  Dovor  said  the  shunt  wire   was  wotmd  upa  til 

expression  perfeotly  tmderatoodbyoBj 
to  mean   Uie    couiiection   of  the  AOt 
winding  across  the  terminals,  in  coatradistinfliiaB 
'"sruative    method  ot    oonnectiiig  th*  ilnrf 
across    the    brusbBs.       I    eeo    entj  ia 
s  constructed  to   run    aomo  thonsan** 
each   lighting  its  pilot  lamp  oaij ;  iml 
utterly   fail   to   see    what     auch    >   petfomM 
—   '^-  narl  of  a  compound- wound   aynane  htf 
with    a    flaw    m    one    ot      Ur.    Witi^ 
luda,  or  with  the  failure  ot  the  ItftU  M 
Mnnectioa    of    the    Bbunt    wire.      &^ 

excitinff  power,   the  rvaltil 

ig'ht  will  be  iiU'.  and  though  in  a,  co[npoaDd-*«ml 

'  lO  disconnection  ot  Uia  ahunt  still  leins  W 

yet,  as  the  total  current  tor  one  tampsM 

n  ampere  when  at  full   voltage,  the  idnp 

irthe  circumstances  supplied  entirely  t^lt* 

shunt  vrinding.     I  will,  however,  with  theEilWi 

1,  draw  Mr.  Bottona'a  Kttention  lo  Ss 

a  "Manchester"    dytuuDO  oomueliB 


dynamo,  be  it  scr 
if^you  take  away  1 


1    E!'.: 


R^iev 


taken  from    last    - --    --     - 

being  one  of  the  diagrams  used  by  Ht.  i.  & 
Blackburn,  of  Messrs.  Mather  and  PUtt't,  aik 
paper  read  Jau.  2Jth,  1391,  betore  tha  Uam^urfB 
Association  of  Eugiueers.  This  diagram  will,  I 
presume,  be  considered  better  evidence  tbu  if  I 
sent  a  sketch  of  one  ot  our  own  dynomoa :  sadl 
hate  purposely  selected  the  "Manchester,"  bscf 
as  Ur.  Bottone  very  frequently  quotes  is  k 
his  replies,  the  presumption  is  he  kaowi  1»» 
it  is  connected  up.  Please  note  the  ihmit  iiBim- 
uected  across  the  terminals,  and   that  tbsn  ii  M 

excepting  through  t 


Fary,  j 


B.    Mr.  Bottone'af  »*, 

ocing  it  is  so.  how  does  the  currantui  ttsAirt 
Mr.  Botlone  stated  it  did  ?  Tbs  d|MM 
npound,    the  vnlU    ore  constaat,  wl  ■ 


is  going  to  place  that  ol   gooa    oli_    _  .  _. 
dead  past.  J.  W.  W.  B, 

[73173,]— SpeonlB  Grinding,— The  mett«dd 
grmdiug  specula  referred  to  by  "Orion,"  wtaA 
appeared  iu"Ours"  some  yeara  sinoe  aa  glaa  M 
glass,  the  discs  being  equal  in  size,  I  hsve  Mt 
tried  ;  but  I  have  been  very  succesatiu  with  k  riM 
tool,  smaller  than  the  mirror — so  mucih  *a,  oit 
when  getting  polish  enough  to  test  theoarreltsn 
eeuernlly  found  it  to  be  very  little  beyond  tits  MB- 
bola.  the  ratio  of  tool  to  mirror  I  use  is  fin.  all 
jin.  lor  each  inch  of  athird.thas  :  If  mirror  be  Sa- 
in diameter,  the  tool  will  be  llin- :  if  nurror  k* 
Din.,  tool  will  be  G^in. ;  if  l'2in.,  SJia.  ItiiB- 
portant  that  the  mirror  ahootd  be  traly  Ml 
smoothly  edged  up.  Attention  to  this  will  —Hi 
' '  Driou  "  to  get  a  good  surf  aoe,  whan  *  ragnl- 
edged  tool  or  mirror  is  an  open  door  to  wiratMMH 
&f].  If  he  has  no  lathe,  it  will  be  best  to  nstok 
machine  lo  edge  with,  and  should  he  get  a  pises  d 
iron  about  2{lin.  long,  lin.  broad,  about  ^iu.  thid^ 
bend  up  SJTt.  at  each  end.  and  drill  or  puoch  tss 
tioIeK  about  lin.  from  the  ends,  the  holes  to  ts 
juit  large  enough  to  cany  apiece  of  wire  Jin.  Ihict, 
without  shaking,  have  the  wire  of  length  snffioat 
to  bend  into  a  handle  at  one  aud,  and  Gle  tha  otbc 
end  square,  which  should  come  through  tsTMM^ 
'-  -■-—  --■■-  a  piece  of  hard  wood,  abont  3(-  - 


diameter  and  about  '2in.  thick,  to  which  eio  t* 
screwed  another  disc  ot  wood  about  ib.  ttiA 
to  cement  the  gUss  to  be  sdgad  to  tti 
wbola :  to  be  acrawwl  to  a  blook  of  wood.   Wta 
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and    turned 

nd  gliu,  and  ncur  juat  enough  melted 
'  •■- id  disc,  andpreuon  plj"  ' 


hold- 


jece  of  irood  to  tbe  ed^  to  centra  it,  and  ksan 
',  the  handle  till  pitch  la  lot.  A  piece  of  wood 
.  (die  that  It  can  be  cut  to  ^rd  of  a  circls  the 
GT  that  the  disc  has  to  be ;  [aitea  thia  to 
r  piece  of  wood,  >o  that  the  whole  can  b« 
ir  the  revolving  disc ;  bat  upon  thb  ^rd  of 


e,  and  wheii  all  a  ready,  have 
t  of  sand  and  water,  and  turu  away  and  feed 
When  the  gloaa  Ib  turned  so  that  the  od^a 
re,  UM  finer  teed,  flour  emery,  until  it  la 
ronnd.     Tlio  diac  for  tool  bevel  a  litUe  on  the 


thill  4-.  about  2ia.  thick,  and  lin.  broad.  Oa  the 
face  cement  a  diao  of  plate  glai§  with  pitch ;  gin^  or 
}in.  thick  will  do  first-rato  ;  the  edges  need  not  be 
sFoitnd  if  they  are  nicely  cut  or  aaipped  round. 
Sfark  the  (ace  after  cemButiug  Dn  with  sii  lineaor 
three  diamoteiB  eqtii- distant,  radiating  from  the 
centre.  The  lue  of  the  tinea  is  to  guide  in  pntting 
on  the  pitfh,  which  mu^t  be  tempered  with  claan 
tallow,  about  an  onnca  of  which  t^  the  pound  of 
pitch,  and  when  the  whole  is  melted  it  must  be  run 

as  possible.  Cardboard  boxes  to  be  got  at  the 
dtspcre  are  excelleat  things  to  keep  toota  and  pitch- 


ed make  . 


of  it  t 


]y  Sat  as  jugnble,  and  fasten  upon 
ar  enough  part  to  allow  the  mirror  to  sup  m 
ind  clamp  with  thin  wedges  of  bone  or  ivoiy. 
jthbruah  handles  make  first-rate  ones.  The 
LUst  not  be  so  thick  aa  to  reach  up  to  the  face 
mirror.  The  cement  to  tailsn  the  dogs 
be  half  pitch  and  half  shellac  ;  if  marble  can- 
^t,  a  niece  of  hard  flag,  orof  plate-glaAs, 
»d  to  a  block  ul  wood  lin.  or  2iD.  thick.  The 
ill  have  to  be  made  thus  :  Qet  a  disc  of  wood 
a  than  the  gleis  and  fin.  thick  ;  fasten  to  the 
I  of  it  acylinderot  wood,  about  2iin.  dlEunotei 
in.  long.  This  is  the  handle.  Now  get 
lib.  of  lead,  and  cast  a  quoit  a.  httla  stpaller 
ne  wooden  disc,  and  its  internal  slip  on  the 
9r.  Make  two  quoila,  one  of  41h.  for  the 
grinding,  and  another  ol  21b.  for  the  fine. 
£e  woodeu  part  of  the  tool  and  quoits  being 
d,  warm  the  glass  and  pour  on  the  middle  of 
c  of  wood  enough  melted  pitch,  press  on  the 
keep  the  wood  iu  the  ceaUe.  and  when  it  is 
im  oS  eicees  of  pitch,  and  the  tool  is  made, 
or  the  grinding.  Having  the  marble  flag  or 
m  the  woodeu  block  on  which  the  mirror  b 
1,  and  placed  upon  a  suitahte  stand,  say.  a 
.ble,  or  block  of  wood,  or  bamd  Oiled  with 
.    or  anything  about  4ft.  high  and  can  be 


my— thi 


^  ulul  on  tbe  mirror  :  then  put 
tool  and  spin  it  round  with  the  palms  oi  the 
against  the  sides  of  the  cylinder,  the  right 
Irawn  towards  yon,  and  the  left  one  pushed 
on,  so  that  the  tool  will  spin  round  in  the 
lirection  as  the  hands  of  a  watch  move,  but 
same  time  canse  tbe  tool  to  travel  round  the 
in  a  direction  contraij  to  the  hands  of  a 
,  When  the  emery  ceases  to  bite  or  goes 
arafnlly  draw  off  the  tool  and  put  oi 
■-  i-itifpOBaibl-  -■ :.--..--  .--.  -. 

otoora^d^mi' 
t  always  be  mor 

emery  that  bj „ 

must  be  carefully  collected,  aod  put 
for  from  it  has  to  come  the  different  grades 

[e  to^ 
,  clean  off  oil  the  emery, 
lie  jauj  OI  tue  mirror,  and  when  the  sun  is 
;,  place  the  block  or  marble  with  it  on  at 
inglea  to  the  sun's  rsys,  and  catch  the  re- 
cone  upon  a  piece  ol  white  cord,  and  measure 
b  to  the  mirror.  In  order  that  the  unpolished 
3  may  reflect  it,  it  must  be  wet  evenly  all 
ith  water,  and  it  is  better  to  put  alittle 
ina  in  the  water,  and  then  it  does  not 
>  soon.  The  rough  grinding  must  be 
ued  till  within  about  3  or  4  inches 
B  required  focus.  When  that  has  been 
ri,  the  roirror  and  block  must  be  made 
'  e  finegTJndiug  has  begun,  a 


3  grinding. 


e  getting 


nery  for  the  fine  grinding  are  got  thus : 
1  savings  during  the  rough  grinding  are  put 
quart  or  halt-gallon  vessel,  then  BUed  with 
;  stir  briskly,  then  coont  six  beats  of  the 
"    '  "       "  "    "    "—that  which  remains  in  the 


it  12  beats,  pour  off  ;  what  remaini 
D.  1.  More  water  and  stirring,  than 'JO  beats, 
nainder  No.  2  :  so  on  attar  3U  beats,  No.  3  ; 
Iter  60  beats,  No.  4.  The  fine  grinding  will  he 
ffectually  if  each  grade  bs  used  for  about  two 
process  same  as  before,  and  at  the  eud  of  each 
kthorcughdeaaing— in  fact,  cleanliness  is  th« 
of  the  perfect  surface.  Now,  the  polishing  and 
g.     The  tools  for  polishing  and  figuring  are 

be  better  if  the  face  of  each  were  as  much 

>r  grinding  is  too  small,  flat  tools  will  have  t} 
ich  they  will  nicely  do.  If  care  be  enerciBBd, 
I  wood  discs  on  inch  teas  than  the  mirror  an 
lick.  Do  not  flx  a  handle,  but,  instead,  flx 
■CBS  of  wood  across  the  back  to  Uke  hold  of, 


To  n 


pitch 
M  of  wood 


.ugbtoiustri  . 
shaped  nearly  like  a  teaspoon,  pot  along 
lines  stripes  4m,  broad  in  the  middle  to  nothing  at 
each  end.  Of  course  the  pitch  will  have  to  be 
piled  higher  on  the  end  of  each  stripe,— that  is,  in 
the  centre. — to  make  up  for  the  glass  tool  being 
smaller.  Bo  not  let  the  stripes  of  pitch  touch 
each  other  at  the  centre  if  you  con  help, 
becansfl  it  will  give  yon  more  trouble  to  cut 
them  to  the  required  shape  if  they  do.  Now  if  you 
have  enough  pitch  on  to  reach  from  the  edge  to 
about  fia,  of  the  centre,  wet  the  face  of  the  mirror 
well  with  water,  warm  the  pitch  on  the  tool  at  a 
bright  Ore,  mind  nn  dirt  Qies  out  upon  the  toot,  and 

enough  to  1»  plastic,  and  no  warmer,  lay  it  upon  the 
wet  mirror,  slightly  move  it  now  and  again,  so  that 
it  may  not  stick,  and  when  it  is  cold  anounh  to 
retain  the  shape  it  has  taken,  then  take  it  off,  and 
with  a  abnrp  knife  shape  each  stripe  of  pitch  into 
canoe  shape,  with  sloping  sides,  at  an  angle  of  4-3, 
and  about  t  or  (  broad  in  thq  middle  to  nothing  at 
each  end.  This  is  the  tool  for  cutting  between 
centre  and  the  edge;  the  other  must  have  the  stripes 
of  pitch  triangular  from  the  edge  to  within  4  or  iin. 
of  the  centre,  being  about!  or  Jin,  broad  at  the  edge, 

and  not  square — in  tact,  squares  and  comers  are  to 
be  avoided  at  all  times,  for  they  cut.  After  what  I 
have  said  with  regard  to  the  shape  of  tools. 
"  Orion  "  must  not  expect  that  they  in  that  shape 
will  give  him  the  true  iiorabola ;  but  he  will  have  to 
use  the  Foncanlt  test  as  he  goes  on,  and  measure 
the  zones,  and  when  he  has  found  that  more  lias 
been  taken  oS  between  centre  and  edge,  in  the 
centre,  or  at  the  edge,  than  is  required,  the  pitch 
on  the  tool  must  be  shaped  so  that  it  will  cut 
the  least  where  there  is  too   much  off,  and  mora 

time  be  cutting  all  over ;  that  is  the  secret  of 
Qguring,  and  don't  have  tbe  pitch  too  hard, 
or  it  will  chatter,  and  so  csnse  Qnevenness,  That 
b«  detected  by  the  zonal  test,  hut  will  make 


CSa 


if  toils  and  wingi 
!U  not  be  able  to  cut  where  he  likes,  I  have 
found  when  a  sovereign,  or  anything  having  a 
milled  edged  of  the  same  thickness  and  weight, 
when  stood  on  a  drop  of  the  pitch,  and  allowsd  to 
remain  on  it— edge  on  it— for  SO  boats  of  the  clock, 
ruakes  three  or  tour  marks,  it  would  do,  but 
that  varies  with  temperature,  therefore  the  pitch 
will  require  more  tallow  in  cold  weather  than  warm. 
The  tools  being  made,  the  polishing  powder  ia 
rouge,  I  use  watchmaker's,  sold  in  wood  boxes  at 
one  shiUiug  per  box,  and  not  on  one  of  the  manv 
surfaces  that  I  have  poiiahed  1 


tumbler  glass,  and  adi 
water  to  make  it  like  milk  for  consistency,  stir  weu 
up,  and  put  on  the  face  of  the  mirror  very  little, 
---or  eight  drops  ;  it  there  ia  too  much  it  flies  off 


polishing  tools  a 


on  which  the  mirror  ia  fiied,  ^ving  it  a  motion 
something  like  the  motion  given  to  a  pestle 
when  rubbing  anything  in  a  mortar :  only  the 
stroke  must  be  regulated  according  to  the  cut- 
ting required.  For  the  tool,  with  the  lanceolar- 
shaped  stripes  of  pitch  used  with  a  short  stroke 
will  out  moat  between  centre  and  edge ;  if 
used  with  a  long  stroke,  the  broadest  part  of  the 
pitch  will  sweep  across  the  centre  and  round  tbe 
outside  Kouo,  so  make  the  curve  hyperbolic.  If 
carried  too  tor,  the  other  tool- tbe  one  with  the 
triangular  stripes  of  pitch— will,  if  the  stroke  be 
short,  give  a  curve  of  the  spheroidal,  so  by  using 
one  tool  against  the  other,  and  msking  the  pitch 
upon  each  according  to  the  cutting  required,  and 
making  a  stroke  of  suitable  length,  the  parabolic 
figure  can  be  got.  But  carettil  testing  all  along 
wilt  be  necessary  to  tell  how  and  what  to  do. 

Siana.!!. 
['3494.]— Rapidly-rotatlnK  Spindle.— Many 
thanks  to  "  Sphinx  "  for  hia  aiiawer  to  my  queiy  : 
but  I  must  demur  to  his  cnticism  that  (he  speed  I 
menttoned  ia  "absurd."  What  has  been  done,  can 
be  done ;  and  BOO  revolutions  per  second  was  the 
speed  at  which  Foucauit  rotated  his  mirror  in  his 
'Jib  velocity  of  light  (ride 


Jamin.  "  Cours  de  Phyilque,"  iU.  3,  229)  so  that 
while  I  quite  agree  with  "  Sphinx  "  that  there  are 
dJfEcultiea  in  the  attainment  of  such  speed,  it  can' 
not  he  said  to  be  impossible,  much  less  absurd. 
With  regard  to  the  limit  imposed  by  "Sphinx"^ 
viu.,  10,000  a  minnte— if  he  works  the  thing  out,  ho 
will  find  that  the  bursting  streaa  in  a  4in.  brass  diso 
going  at  lai  revolutions  per  second,  or  10,000  » 
minute,  ia  3.3001b.  per  siiuare  inch.  Now,  Ander' 
son  girn  the  tensdo  strength  of  brass  of  good 
quality  (two  parts  copper  and  one  part  udo)  aa 
'iS.aOOIb.  to  the  square  inch.  In  this  case,  then,  tha 
disc  would  have  to  ran  throe  times  as  quiokly  IxdorA 
it  would  burst.  Again,  if  we  used  a  steel  disc  in' 
stead  of  a  brass  one,  we  should  have  at  800  revolu- 
tions  a  bursting  stress  of  67,70aih,  to  the  squoM 
inch,  which  would  give  a  factor  of  safety  of  nearly 
2,  "  Sphinx  "  further  says  that  a  belt  velocity  of 
I2,000ft.  per  minute  is  about  double  what  I  should 
be  able  to  obtain.  Now,  firstly,  a  belt  speed  o( 
G.OOOft.  per  minute  ia  not  uncommon  in  the  case  o( 
wire-rope  transmission.  A  forlicri,  with  a  very 
light  cord,  say  of  silk,  driving  a  light,  peilectly' 
balanced  spindle,  a  much  higher  speed  than  thif 
could  be  attained.  Further,  Unwin  ("  Elements  of 
Machine  Design  ")  says  th^  the  speed  ot  the  ropa 
in  high-pressure  transmission  ia  only  limited  by  the 
strength  ot  the  pulley  to  resist  the  burstina 
pressure  ot  centrifugal  force.  So  this  argument  oi 
'' Sphinx's"  ia  aimply  the  former  one  in  another 
ahape.  I  should  like  ■'  Sphinx  "  to  advise  me,  if  he 
wilt,  as  to  the  beat  way  to  run  such  a  spindle  as  I 
described  in  my  former  query,  at,  let  us  say,  th« 
highetl  ponsibic  speed,  bs  it  oO  or  800  per  second, 
spindle  ot  steel  l^in.  long,  lin.  diameter,  coned  ends 
hardened.  I  thought  of  making  it  run  in  jewels. 
Would  that  be  the  best  way.  and  does  "  Sphinx  " 
think  that  for  a  few  minutes  the  spindle  could  run 
without  any  Inbrication.  C.  Q.  T. 

[73190,]  —  Ice.  —  Would  "  Marcus  C,"  who 
TepUed  to  this  query  on  Feb.  Otb,  kindly  say  of 
what  material  the  inner  chamber  containing  the  ice 
should  be  mode  F  Wdtteb, 


_  kind  offer  to  send  particu 

battery  that  will  work  (or  18  months  without 

attention,  I,  (or  one,  shall  be  very  glad  to  hav« 

them,  as  I   have  tried   many  experiments   with 

various  batteries  in  vain.  Cnnoxos. 

(7:to09,]— Elsotrlo  Llffht  Bhimt  Dynamo.— 
Mr.  Bottone's  reply  to  my  quaslion  ounsists  in  re- 
stating what  he  calls  facts — i.e.,  that  it  is  the 
current  that  produces  the  light,  and  not  the  E.M.F. 
Now  I  do  not  wish  to  occupy  too  much  space,  but 
would  wish  only  to  give  the  following  statement  of 
voltage,  current,  &c,,  required  (or  various  incan- 
descent lamps : — 

G.P.         Volts.         AmpSres.      Watts. 


7     ....      14    ....    2-00    ..,.    28 

These  are  all  Edison-Swon  lamps,  and  be  will  see 
that  a  H-volt  7c.p.  lamp  actuallv  requires  more 
current  than  a  Itic.p.  lamp  ot  iOO,  80,  or  00  volts, 
while  lijo.p.  is  obUuned  with  currents  varying  very 
considerably.  My  statement  was  that  as  current 
cannot  eiiat  withoat  E.U.F..  it  is^baurd  to  talk  ot 


[73.^.i7.]—Baln,— There  is  no  occasion  (or  me  to 
try  the  suggested  experiment.  It  is  well  known 
that  floating  solid  particles  have  an  influence  in 
determining  the  precipitation  of  aqueoos  vapour, 

[73576,1— Flexible  Coopling.— If  the  shafta 
ore  parallel,  the  arrangement  shown  in  Fig.  1, 
p.  S32,  will  do  ;  but  the  forks  at  each  end  of  tha 
connecting- piece  must  be  in  the  same  plane,  and 
not  at  right-angles  as  shown,  or  the  motion  of  the 
driven  shaft  will  be  irregular.     The  cross  shown  at 

nectiog- piece,  and  alao  a  "  wobbling,"  or  sideway, 
motion.  The  same  remark  applies  to  Fig.  2,  and 
to  the  sketch  given  by  "  Q.  D.^'    (The  latter  looka 

■■  '-  -opied   from  Prof.  Unwin  or  from 

I  think  these  gentlemen  would  he 


a  first  t 


The 


icreased  by  auch  a 

cooatruction  is  shown  in  Fig.  1  (A),  where 
Ihe'four  joints  at  the  ends  of  the  cross  ore  in  the 

mediate  shaft  uould  run  in  joumola  it  required,  but 
not  otherwise.  In  Older  that  the  third  shaft  should 
run  at  the  sauio  speed  and  steadiness  as  the  flrst,  it 
is  necessary  { I)  that  the  forks  on  tbe  second  oi 
intonnediate  piece  should  be  in  one  plane  ;  (2)  that 
the  BIM  ot  the  four  arms  of  the  cross  should  mter- 
sect  each  other  ;  [3)  that  the  angle  Iwtweenlhe  first 
and  second  shaft  should  be  equal  to  that  between 
the  second  and  third  ;  (4)  that  the  three  pieces  of 
sha(t  should  be  in  one  plane.  ■■■ 


Olutok. 
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[73616.]— Newipapar  Eaok,— This  is  t 
aewipiper  rack,  but  a  pocksMd  pedealal  for  papers 
oi  peiiodicalg,  &:i:.  It  stands  upon  four  feet,  and 
thesa  feet  coDtinue  rigbt  up,  u  sbowB.  It  is  made 
of  IJia.  square  pine,  and  ths  receptaclss  &re  made 
of  jiu.  fig.  1  IS  showing  it  in  olevation.  The  cap 
■upon  the  top  you  can  put  a  bust,  or  in?  olhei 
ornuaeut.  You  can  make  it  any  height  jou  like— 
say,  Tit.  The  boxee  are  not  dovo-t&iled,  but  cut 
aqnore,  and  joggled  logathec.  The  angles,  tihcre 
they  fit  in,  are  taiieQ  oB,  Bad  a  reoeaa  at  right 
ao^es  made  to  lit  Die  box.  the  which  see  aection, 
Pig.  2,  and  they  are  gtued  and  screwed  to  the  frame 
or  pillatB  with  actews,  as  shown  at  1  and  2  in  the 
assle.  The  buttotn  is  loose  boards,  resting  upon  a 
ledge  that  ia  glued  and  screwed  to  the  box  upon  the 
two  long  lidea,  as  see  A,  Fig.  1,  and  to  that  side  is 


Ay/ 


a  webbing  or  fancy  braid  Exed,  as  is  shown,  andsi- 
tending  across  to  and  over  the  other  side  (see  B)and 
ending  with  a  tassel.  You  will  sen  the  utility  of  this 
MTan^ement,  and  yoa  can  make  some  fancy 
Qlnmmated  labels  tar  them.  I  have  made  sotue 
■how  as  regards  the  omamoatal ;  but  that  you  can 
ploaM  yoiuseU  about.  The  stretcher  at  the  top  is 
two  ptacea  joggled  together  to  form  a  ciDSS,  and 
'Ouh  end  is  made  ia  fit  into  a  mortise,  and  glued 
•nd  bradded  into  the  uprigbts.  Fig.  3  is  a  seddoii 
ttiroagh  the  post  where  the  boiea  fit  in.  Take  the 
angle  off  at  A  for  a  gauge  true  and  depth  of  box, 
then  cut  out  as  shown  at  B  and  C.  I  have  shown 
letters  upon  boiea — Esotisn  Methi-vic.  Jluildino 
Jfiici,  and  Graphic.  Ooa  of  these,  7ft.  Uah,  will 
pocket  a  lot  of  such  things,  and  are  always  fc  hand 
for  reference,  and  can  be  stood  in  the  corner  of  any 
roam,  or  ou  each  side  of  a  sideboard  or  table,  and 
if  stamed  or  lined  out  with  black  and  nbite,  and 
Tarnished  with  snme  good  varnish,  will  be  faond 
onuuneotal  as  well  as  tidy  and  useful. 

Jack  of  Axl  Toises. 
r73618.]-BaHtorlng  LeoUncbe  CeU.-The 
following  method  I  niched  up  some  years  ago  from 
the"E.M.,"  I  think,  and  have  foond  it  answer ; — 
Fit  a  small  tin  funnel  with  a  tew  iachea  of  rubber 
feeding-bottle  tube  on  the  end,  on  to  oae  of  the 
•ir-holBB  in  top  of  porous  pot ;  there  is  geuerally  a 
projectiDg  bit  of  pipe  which  helps  matters.  Put 
the  whole  on  the  kitchen  sink,  and  well  wash  out 
the  porous  pot  by  pouring  water  itito  the  funnel ; 
the  water  rons  out  of  the  other  air-bole.  Invert 
a  pot,  and  let  it  empty.    Then  poi 


tliroiigh  the  funnel  some  solutioa  of  permangat 
of  potash,  aOgr.  to  loi.  of  water.  I  generally 
the  porous  pot  oarefully  up  with  solu 


bad  some  cells  at  work  four  or  Bve  years, 
ally  thus  treated. 

Fontesbory,  Salop.  M.  B. 

[7362S.]— Enaatortal— If  J.  L.  Park  will  turn 
to  Vol.  XXXVI.  pp.  130,  363,  390.  4.J0,  ha  will 
Qnd  some  letten  by  me  which  may  be  of  aervice  t'l 
bim,  and  if  he  flnda  anything  la  th{-m  he  caunot 
understand,  and  likes  to  writs  to  me,  I  will  try  and 
make  it  dear  tn  him.  He  will  Sud  a  description  of 
!  equatorial  stand   on  p.  296,  Vol.  XXXII. 

on  p.  81,'™.": 
beyond  the  skill  o 

Bamsgato.  J,  C.  Li.vsCOTT. 

];7M2U.]— TemperiDK  Sprinn.— Make  red  i: 


[73J30.] -Scraping    Sarfacim.— All    sorts   ot 
shapes  are  used  for  sorspers.    Any  piece  ot  steel 
will  do  provided  it  can  be  given  a  sharp  edge,  and 
any  desu«l  shape.    It  must  be  bird,  ot  course. 
LoHanKnQE. 

[73630.]- Chia- Engine.— I  have  made  a  hori- 
lontal  comprenion.  2)ia.  bore,  Sin.  stroke,  witb 
valves  for  gas  and  air,  and  exhaust,  aimil^r  to 
"  Yarg's."  The  Talvee  have  fin.  openings.  Jin. 
lift  maiimuro  speed  300,  jB.H.P.  Tbe  cnuik- 
necc  is  Jin.  diameter,  JJin.  wide;  bearings,  jjin. 
diameter,  Itiu.  wide,  mads  out  of  iron.  It  drives 
my  4in.  lathe.  The  cylinders  of  this  type  of  engine 
must  be  suironnded  by  wat^r.  I  made  the  water- 
jacket  out  of  No.  17  B.W.G.  shset-copper. 

[736*4.]— atrongth  of  Field.  — I  am  much 
obliged  to  the  gentlemen  who  answered  my  query. 
There  was  a  printer's  error.    It  should  have  been 

printed,  although   latterly  I  have  worked  at  trom 

with  No.  14,  I  have  do  doubt  it  would  stand 
20  amperes  easily.  1  don't  quite  understand  why  I 
shouldn't  get  the  same  output  at  half  tbe  speed  if  1 
make  tbe  field  doobly  intense.  With  regard  to  the 
boiler.  I  thint  I  was  rather  misunderstooiJ.  I  know 
that  if  I  make  the  field  doubly  intense  I  must  use 
just  double  Die  power  to  da  so  ;  but  the  idea  I  bad 
m  my  mind  was  that  the  engine  would  travel  nt  a 
slower  speed,  and.  as  it  were,  not  pump  tbe  steam 
out  ot  the  boiler  (it  has  to  go  now  at  aboat  260). 
With  regard  to  the  particulars  asked  for,  it  is  a 
6in.  by  5in.  deep,  IH-oog,  best  charcoal  iron, 
thoroughly  laminated  armattire.  and  there  are  360 
tumson  it,  two  aections  in  each  channel,  36  part 
commutator ;  the  wire  stands  up  above  the  cogs  a 
trifle,  on  account  of  my  wishmg  to  wind  it  with 
coarse  wire  to  keep  down  tbe  B.  uf  Ct.  So  that  the 
clearance  ^m  cogs  to  pole-tace  is  from  -^^  to 
j'g,  not  mere,  and  runs  in  a  bored  channel.  Area 
of  the  two  pole-faces  together  is  T2aq.iQ.,  length  ot 
cores  is  Sj^.,™.  "b^  3Jin.  each.  As  there  is  a  good 
amount  of  wire  on,  I  thought  ot  trying  them  con- 
nected in  parallel  with  one  another,  and  in  shunt 
with  armature.  The  machinesparka  a  little.  Can 
this  be  OTercomo  somewhat  by  making  tbe  field 
more  intense.  Sldw-Sfeed. 

[73640.]- BroDzea  oik  Leather.— To  "Puc- 
TiCit  BooKBlSBEB.' ' — I  am  eicoedingly  sorry  that 
I  can  give  no  information  to  this  querist-  I  have 
looked  the  query  over  and  over  again,  and  as  a 
bookbinder  I  must  give  it  up.  1  have  never  used 
bronzes  on  leather,  neither  have  I  heard  or  read  of 
it  being  used  at  any  timo  for  bookbinding.  I  am 
aware  it  is  used  by  artists,  hut  I  have  not  suHident 
knowledge  ot  ths  process  to  tender  information. 
You  will  certainly  In  able  to  get  bronse  powdsri  in 
iKindon ;  try  Messrs.  Berry  and  Roberta,  21,  St. 
Bride-street.  London,  B.C.  Silver  bronze  is  as 
common  and  as  easily  procured  ae  any  other. 

PaiCnOlL   BOOKBINDBB. 

[73S.ll.]— Waito  of  on.— If  "Engine  Driver" 
fillers  tbe  waste  od,  he  will  find  no  loss  of  luhricat- 
ing  qualitiea.    Will  he  advertise  his  address  F 

OlL-CiS. 

[73668.]- Cold  Bedroom.- Most  bedrooms  are 
cold  in  winter  untesa  fires  ais  kept,  or  kitchen  or 
other  chimney  passes  up  vail.  Look  elsewhere 
than  ceilings,  as  air-space  above  is  more  likely  to 

Erolool  from  heat  or  cold.  In  some  old  tiled  roofs, 
owevcr,  though  water-tight,  the  wind  blows  right 
through ;  here  best  to  board  the  cockloft  so  as  to 
form  floor.  Other  causes  ot  cold  rooma :  draogbta 
of  cold  air  from  doors  or  windowa,  large  window 
space,  (hin  outside  walls,  bleak  situation,  shrunk 
or  flI-Eitting  floor  boards. and  the  very  general  custoEQ 
if  plastniug  the  walls  direct  on  the  brickwork. 
Footesbury,  Salop.  M.  B. 

[73070. )— Faulty  Engine.- (I)  Your  cut-off 
[lust  be  very  badly  arranj|ed,  or  (2),  which  is  more 
hkely,  you  haTe  a  daw  in  your  cylinder,  whore 
steam  esispee:  (3)  it  may  be  with  your  piston, 
which  could  be  remedied  by  a  "  piaton-ring     ;  (4) 


lost  likely.  C.  E.  PEEri.Ea.' 

[73681.]— Egyptian  Tamarind  Flowers. — 
Although  addreased  to  ^^  Eoa,"  I  would  Kiy  the 
tamarind-trcc  appears  to  bo  a  native  ot  India,  both 
East  and  West.  The  fruit  is  drind  and  sent  horoB, 
and  i?  used  aa  a  gentle  purge.  However,  if  *^  One 
Troubled"  wishesa  cure  for  piles,  the  following 
baJj  cured  me  and  many  others  who  have  tried  it : 
-Take  a  piece  ot  the  inner  or  white  part  of  the 
bark  of  the;elm-trGe  :  dry  and  grind  it  to  a  powder. 
I  do  this  by  cutting  it  into  very  short  lengths  with  a 
pair  of  good  sharp  adssors.  and,  being  dry,  pass  it 
through  a  ooSee-mill.  This  does  not  make  aveiT 
fine  powder,  but  ausirera   the  purpose  well.    A 


finer  powder  is  sold  in  tbe  drug  and  herb  sbsptte 
the  name  of  "  slippery  elm  powder."  TakeiliMi 
of  the  powder  and  wet  it  with  Inke-  — '- 


.  paste  ot  jolly.  Apply  to  thejaa, 
otterwiae,  on  going  to  bed.  If  sa 
it  will  be  cureirby  mormiig;  itisl, 


with  Bnger  o 
apply  on  a 

internal.    Thisisasue,  cheap,  and  etEeetaslin 
for  young  or  old.  J.  F.  Cafinnn 

[73693.1  —  Clockwork  Sprins.  —  I  ttUi 
"  U.  3.  S."  haa  hit  me  pretty  atmiig  abost  Its 
Bpring.  Would  he  kindly  givs  me  s  sketch  ol  h 
upright  shaftiBg,  to  be  Ctt.  by  (in.  round,  tatu 
with  a  handle,  small  fly-wheel,  and  two  «  to 
cog-whsela  ^  The  roundabouta  will  have  bsBBf 
round  outside.  As  they  run  roimd  onwbeeIi,aif 
will  not  be  much  weight  on  shafting. 

with  "  QT  H.  a! 
tereeting  to  go  into  the  question  of  eise  of  vgcask 
little.  Uankine  (p.  301.  "  Bnles  and  Tables,"  EA 
edition),  gives  as  resiUenco  ot  a  spiral  sptsg 
2-103  »r,if^  j^y^  ^^^  ^^  reduced  to  UisU. 


Where         C   =  say.  1 1 ,000,000 

/  ■  30,000;  /■  -  900.000,000, 
Hence  work  dons  in  deflecting  the  niring  TiliB 
,   ,.    ..         volume  X   900,OCW,000  _.    ,, 

safe  limits  ~    ,. „' ' =    ngnh  U 

22.000,000  ' 

times  the  volume.  The  volume  to  give  oif  lEF. 
tor  a  quarter  of  an  hour,  even  without  (nttka, 
would  therefore  be  not  len  than  33.000,  it^  j 
-  6,040c.in.  This  would  ..  _ 
formula  would  he  modified, 
spring  like  a  clock-spring.  Pea-haps  "^LG.E.' 
will  kindly  give  the  expieseton  for  tbe  reubatosfS 
cubic  inch  of  such  a  spring.  In  a,  oorkKTCw-Asfri 
spring  subject  to  end-long  compresaion  ths  wire  a 
twisted.  When  the  same,  or  a  clock-sprat',  il 
twisted  round  the  axisof  the  spring  the  vrinaW 
transversely.  The  spring  montiOQed  on  p.  62-3  contoe 
S  n  310  »  _1-J  ^  .5_a80c.in.     WiU  "  M.I.C.E."  mj 


elasticity,      .  ^        „  „  „     , 

and  temper  ?  Gumis. 

[73695.]-a.N.B.  Loooa.— Ur.  C.  J.  Eitail 
slightly  incorrect  in  bis  description  of  these  ras"^ 
Subjomod  are  the  oficifil  dimenvoos  of  thi 
"Jubilee"  eu^ine,  Ho.  776,  which  vras  built  toi  lie 
Newcaatie  Exhibition  in  1887  ; — Eight  wheels ;  bo^ 
truck  to  leading  wheels,  which  are  3ft.  Uin.  a 
diam. ;  single  driTera  Stt.  Uin. ;  trailing  wheels 
4ft.  7Jin.  i  outside  ovlinders,  ISin.  in  dum.,  iriA 
a  2Sin,  stroke ;  boiler  preesnre,  1 401b. ;  hastisf 
Borfaoe :  fire-boi  lOOsi^.tt.,  tubes  OS^.fL,  lotd 
I.Olfsq.tt. ;  174  tubes,  Ifin.  diam.  ontmde.  Tm 
tender  runs  on  six  wheels  of  -Itt.  IJin.  in  diua, 
and  carries  2,90DgaIs.  of  water  (2,100  in  uppii 
tank,  and  500  in  well),  and  5  tone  of  o»l.  uJ, 
when  carryingabout  1 1  tons  ot  water,  weighs  ^3  ksa 
7ewt.  3qi,  Tbe  total  weight  of  tha  engins  ■ 
IStons  3cwt.,  distributed  8  tons  2owt.  m  fmnt 
bo^e  wheels,  9  tons  Ocwt.  on  rear  ditto,  1!  taaiea 
dnviug  wheela,  and  lU  tons  2  cwt,  on  taihsi 
wheels.    Total  length  orer  butfera,  22fL  Tn.    It 

tour  querist  will  write  to  me  aa .  below,  I  will  sad 
im  a  fast  run  with  the  10  a.m.  from  King's  CnaL 

H.  W. 

5,  Keirison-road,  Batteraea,  S.W. 
[7369il.]  —  Iceland.  —  Allow  me  to  oonvt  sa 
error,  a' slip  ot  the  pen,  whiob  I  made  in  my  Istf 
letter.  I  oaght  to  have  said  that  the  sasiert  tvxi- 
sion  from  Reykjavik  is  to  Thlagvellir  [at 
Hveravellir)  where  the  ancient  Parliament  oted  ti 
be  held,  and  thence  on  to  the  Geysii.  From  then 
you  can  continue  your  journey  on  to  Hvitirvsfs 
and   Hveravellir,   which  he  considerably   faiAs 

Charing.  J.  It.  C. 

[73703.] — Astatic  Qalyanometer. — I  pnsuu 
the  galvanometer  referred  to  is  a  Silrert^wn  boi- 
zontal  astatic.  The  simple  reaaon  of  the  deflecGaa 
not  being  reduced  when  addltlontl  laaMuoan) 
added  in  series  with  the  galvanometer  before  tks 
latter  was  shunted,  is  that  even  with  aU  thcKahBI 
in,  the  current  from  one  Dsuiell's  cell  is  nndi  nm 
than  Buflicient  to  deflect  the  aeedle  hard  over— ^ 
is  as  for  aa  it  could  go.  Theee  instrumeaU  ihoni] 
never  bo  used  below  3ff"  or  above  63'.  Tea 
calibration  curve  ia  nseless;  instruments  of  Ikil 
class  have  to  be  calibrated  erary  time  they  are  iwd 
—i.e.,  they  may  be  used  for  accurate  work,  but  sn 
useless  as  volt  or  ammeters.  Ityou  wish  to  bwv 
bow  to  use  the  galvanometer  For  measuriox  car- 
rents  or  E.KLF.,  I  shall  be  very  happy  to  KOI. 
municate  with  you  direct,  or  if  our  Editor  canqu* 
space,  to  give  full  directiuns  tor  measuiuig  by  nusM 
al  what  ia  known  h  Ihe  potentiometer  method,  a 


Feb.  20, 1891. 


ENGLISH  MECHANIC  AND  WOELD  OF    SCIENCE :  No.  1852, 


668 


I  employ  daily  in  my  testing  rooms  for 
its  of  any  magnitude,  bat  using  mirror  gal- 
Vftnometers.  J.  W.  W.  B. 

[73704.]— Bed  Phoaplioms  Matches.— These 
not  tipped  with  phosphorus  at  all :  tips  are  a 


aompoaltion  into  which  chlorate  of  i)ota8h  enters, 
madlie  up  with  glue.  Red  phosphorus  is  in  the 
atriking-paper  on  the  box,  with  sulphide  of  anti- 
^Miny  ana  glue.  No  poisonous  vapours  of  phosphorus 
in  muiufacture.  These  matches,  if  sucked,  may 
produce  poisonous  effects  from  other  substances,  as 
l#dl-le*d  or  sulphide  of  antimony,  in  tipping-oompo. 
Sad  phcsp'iorus  is  produced  by  heating  common  P 
ia  close  vess  si  for  many  hours  at  temp.  230^  C. ;  is 
Wk  xod-brown  powder,  oomparatiyely  uninflammable 
aadinnoououi.  When  dry  may  be  handled  with> 
out  fear.  Insoluble  in  carbon  disulphide,  ether,  or 
i;|fcine.  Specific  gravib^,  2*14.  All  these  are 
loes  from  common  F.  Heated  to  260''  C. 
reconverted  into  common  P.  Not  used  in 
;  cannot  say  action,  but  should  imagine  it 
Chemically  seems  to  be  inert,  but  am  Un- 
as regards  this  point. 
P<HiteBbury,  Salop.  M.  B. 

r73705J— Vlght  Karoh.— I  should  think  that 
\mA  HF.  H.'*  wants  is  one  of  the  small  prismatic 
eompaases  made  by  Stanley.  He  would  then  be 
•Ible  immediately  to  take  the  bearings  of  the  light 
in  degrees  from  the  magnetic  north,  and  much  by 
tiie  oompass  accordingly.  They  are  very  portable, 
and  ean  easily  be  carried  in  the  hand. 

Sphinx. 

[73706.1— Black  Oement.— Sulphuret  of  anti- 
mony, reioaeed  to  impalpable  powder,  might  do 
this;  Dot  unless  you  know  the  metallic  constituents 
of  your  cement,  you  cannot  make  sure  of  securing 
tho  dssrsd  colour.  Eos. 

[73707.J— Newtonian.— There  is  no  advantage 
in  ailTenng  the  surface  of  a  right-angled  prism, 
boeBPse  the  reflection  is  total.  The  superiority  of  a 
Aftt  OTor  a  prism  depends  upon  the  fact  thai  there 
ii  cmly  one  surface  to  grind  and  pslish,  whereas  in 
n  pciua  there  are  three  surfaces,  and  it  is,  there- 
more  difficult  to  manufacture.  Sx. 


[7871 
Ahont 


r73707.] — ^Newtonian. — ^You  cannot  get  more 
Init  from  the  back  surface  of  a  right-angled  prism 
ifjroa  nlver  it,  because  the  whole  of  the  light  is 
vafloolad  under  the  usual  conditions,  except  what 
may  he  absorbed  by  the  material  itself.  Tne  back 
•oixaoe  must,  however,  be  highly  polished.  I  think 
m  aheUao  tarnish  would  be  best  to  use,  made  with 
aferong  spirit;  but  methylated  would  be  no  detri- 
ment. Ton  m%y  consolidate  the  silver  film  by 
nkhbing  with  soft  wash-leather ;  but  the  film  must 
ha  dry,  and  would  be  better  warmed  before 
nhhuig.  J.  C.  LiNSCOTi. 

78708.]  —  Hiffh- Speed    Model    Steamer.— 
foDZ  miles  per  hour. 

Jack  of  All  Trades. 

jr73709.]— Ctoatlng  Firewood  with  Boein.- 
Whj  not  melt  your  rosin  and  slip  ends  in  ?  There 
is  nothiite  dse  but  camphene  naphtha,  or  spirit 
methylated,  or  turps :  but  it  takes  a  long  time  to 
att.  Jack  of  All  Trades. 

[78709.]— CkMiting  Firewood  with  Soain.- 
As  zosin  is  a  product  resulting  from  the  distillation 
€<  turpentine,  this  is  the  proper  solvent ;  but  it 
may  he  too  erpensive  for  your  puirpose.  However, 
onnr  a  thin  coating  is  required.  The  cones  of  pines 
aaa  fin  are  the  best  of  fire-lighters,  for  the  reason 
that  their  »p  contains  natural  turpentine,  and  I 
have  used  the  ^lintered  wood  as  torches  in  my 
teaTeb.  Eos. 

[73709.]— Coating  Firewood  with  Bosin.— 
I  should  think  the  best  plan  would  be  to  dip  the 
attefcs  in  moltsQ  rosin,  and  then  lay  them  on  a 
anting  where  they  would  be  exposed  to  sufficient 
Seat  to  melt  off  the  excess  of  rosin ;  but  I  certainly 
dmald  not  adrise  **  B.  G."  to  go  into  that  business 
iriOk  the  idea  of  making  money  by  it ;  but  I  do 
ttink,  if  anyone  had  the  money  to  put  down,  a  plant 
lor  treating  old  paper  to  a  coat  of  petroleum  and 
loehi,  and  then  press  it  into  pieces  like  sticks,  there 
m^ht  possibly  be  money  in  it. 

Ipswich.  E.  C.  M. 

[^73710.]— Weiffhta  and  Measorea  Act.— 
This  Act  prohibits  stamping  of  weights  when  the 
material  or  mode  of  construction  appears  likely  to 
faiwlitate  the  commission  of  fraud.  No  new  weight 
■tade  of  earthenware,  porcelain,  or  china  diould  be 
■tamped  if  they  are  found  to  absorb  more  than 

Lper  cent,  of  their  weight  of  water  after  immersion 
irten  minutes.  Earttienware  weights,  however, 
whidi  are  already  stamped,  and  are  in  use,  may 
oontinne  to  be  used,  unless  found  to  be  otherwise 
faftoorrect.  The  Act  does  not  prohibit  the  use  of 
anamel  scale  plates.  Libra. 

[73710.]— Weighta  and  Measures.— There  is 
no  clause  in  the  Act  concerning  enamel  or  any 
other  weights.  It  merely  mentions  any  **  weight, 
measure,  or  weighing  instrument  constructed  to 
f^wilitate  fraud,''  and  in  the  Model  Regulations 
(1890)  a  clause  is  given  to  the  effect  that  no  new 
weight  made  of  porcelain,  earthenware,  or  china 


(such  as  those  you  mention)  should  be  stamped  if 
they  are  found  to  absorb  more  than  ^  per  cent,  of 
the  weight  of  water  after  immersion  for  ten 
minutes.  Earthenware  weights,  however,  which 
are  already  in  use  and  stamped,  may  continue  to  be 
used  unless  found  otherwise  incorrect.  So  that  you 
are  at  Uberty  to  use  the  weights,  provided  the 
inspectors  stamp  and  the  denomination  is  on  them 
and  they  are  imperial  standard  weight. 

SCALE3CAKRR. 

[73711.1— Developing'  Lamp. — My  best  lamp, 
the  one  which  to  me  is  most  satisfactory,  and  never 
any  trouble,  consists  of  an  orange-red  hock  bottle, 
tiie  bottom  of  which  I  cut  off  with  a  file.  This 
stands  on  a  Swiss  milk  tin.  the  top  of  which  has 
been  cut  ofF  level,  and  the  bottom  perforated  with 
holes  to  admit  air.  This  is  turned  bottom  upwards. 
A  small  ring,  is  soldered  in  the  centre  of  this  to  hold 
a  paraffin  candlot    I  get  plenty  of  light  and  no  fog. 

S.  BOTTOXB. 

[73711.]— Developing  Lamp.— Take  a  tin  box 
large  enough  for  your  purpose,  and  cut  a  hole  out 
of  the  front  and  sides,  either  square  or  with  a 
rounded  top,  and  large  enough  to  give  plenty  of 
light ;  then  out  a  hole  in  the  base  and  top  of  box 
each  l|in.  diam.,  and  over  these  get  a  tinsmith  to 
rivet  two  pieces  of  tin :  that  at  the  top  2in.  diam., 
and  that  at  the  bottom  large  enough  to  carry  the 
lamp;  or,  what  is  much  better,  a  night-light. 
These  pieces  of  tin  must  not  be  riveted  close  up  to 
the  holes,  but  ought  to  be  riveted  by  means  of  tin 
feet,  about  ^in.  from  top  and  bottom  of  box ;  then 
get  him  to  put  three  feet  underneath  the  box,  so  as 
to  admit  air ;  then  glue  a  layer  of  the  red  or  orange 
doth  sold  1^  photographers  all  round  the  box.  AH 
that  remains  to  be  done  now  is  to  give  the  box  a 
ooat  of  lampblack  and  size  inside,  so  that  it  will 
not  reflect  bght  past  the  two  pieces  of  tin. 

Sphinx. 

[73713.]— Object- aiaas.-I  fear  the  fault  is  in 
the  achromatism  of  your  glass— certainly  not  in  the 
air.  LiBBA. 

[73713.]  —  ObJect-G-lass.- A  star  is  a  more 
severe  test  than  a  planet.  There  are  very  few  tele- 
scopes that  will  define  a  star  without  exhibiting 
some  rm.  An  easterly  wind  causes  stars  to  appear 
triangular.  The  marginal  colour  is  due  to  want  of 
perfMt  achromatisation.  It  is  not  of  much  con- 
sequence unless  glaringly  apparent.  It  is  a  very 
rare  thing  to  get  a  lens  which  shows  no  colour. 

S3£. 

[73715.]— Electrioal.—On  sending  the  powerful 
current  from  the  24  bichromate  cells,  you  broke 
down  the  insulation  of  the  fine  wire  so  as  to  produce 
a  short  circuit  somewhere.  Hence  more  current 
now  passes,  and  you  get  a  larger  deflection.  The 
inequality  of  deflection  may  be  caused  by  the  coils 
not  bdng  equid  on  both  sides  of  needle. 

8.  BOTTONE. 

[73715.]— Electrical.  —  Ton  simply  << upset" 
your  galvanometer  when  you  short  -  circuited 
24  bichromate  cells  through  it.  Being  second- 
hand, it  was  probably  somewhat  old,  and  the  needle 
but  leebly  magnetised;  but  on  passing  a  strong 
current  you  re-ma^etised  it,  and  consequently,  as 
it  is  a  vertical  instrument,  jou  made  it  more 
sensitive.  With  regard  to  the  meqoality  in  deflec- 
tions, the  pivoting  and  balance  are  oad. 

J.  W.  W.  B. 

173715.]— Electrical.  —  An  ordioazy  detector 
galvanometer  is  not  intended  for  a  current  from 
21  bichromate  cells  unless  its  quantity  be  reduced 
by  a  shunt,  while  it  would  be  ai)t  to  injure  the 
No.  26  or  28  silk- covered  wire  with  which  it  is 
l^nerally  wound.  The  needle  of  Walter  Herbert's 
instrument  was  over-magnetised  by  the  strong 
current,  and  hence  the  greater  deflection  it 
now  stands  at.  This  overcharge  the  needle  will 
gradually  lose,  and  when  that  has  happened  the 
deflection  will  probably  be  as  before.  The  cause 
why  the  deviation  is  not  the  same  on  both  sides  is  the 
non-symmetrical  position  of  the  needle  with  regard 
to  the  coils.  It  is  easily  remedied  by  moving  one  of 
the  coils  a  little  nearer  or  a  little  further  away. 

A.  Gaplatzi. 

[73715.] — Electrical.- As  your  instrument  is  a 
second-hand  one,  no  doubt  the  pivots  of  needle-axle 
have  rusted,  as  the  24  bichromate  cells  forcibly 
moved  the  needle,  causing  some  of  the  rust  to  be 
rubbed  off,  hence  the  deflection  of  44''  by  the 
Leclanche  cell  af  terwurds.  As  regards  the  unequal 
deflection,  I  can  only  say  that  the  inner  maj^et 
does  not  hang  vertical  when  the  front  pointer 
indicates  zero — some  rust  on  one  sTde  of  pivot,  which 
checks  the  deflection,  or  the  magnet  rubs  against 
the  inside  of  bobbins.  Of  course,  the  whole  mifht 
be  caused  by  defective  adjustment.  If  you  under- 
stend  tiie  instrument,  teke  it  to  pieces,  clean  pivots 
with  oiled  wash-leather,  and  centre  holes  with  a 
fine  sharp- pointed  piece  of  wood,  and  adjust  the 
needles,  so  that  botn  hang  vertical  with  the  bobbins 
when  fitted  together.  Mick. 

[73710]  —  Blackening  Steel  Wire.  —  How 
would  it  do  to  dip  it  for  a  few  moments  into  nitric 


add,  or  a  coating  of  platinum   black  might  be 
deposited  on  it  from  an  acid  solution  of  platinum. 

Sphinz. 

[73716.]— Blackening  Steel  Wire.— Put  some 
nut-gall  or  logwood  in  vinegar,  and  dip  them  in ; 
but  you  must  brush  them  in  powdered  lime  to  free 
Ihem  from  grease,  and  not  handle  them. 

Jack  of  All  Tbaoes. 

[73716.]— Blackening  Steel  Wire.— I  think 
the  following  will  succeed :  A  little  tannin,  mixed 
with  a  powdered  nut-gall,  made  into  a  fiuul  parte 
with  water ;  streteh  the  wire,  and  rub  the  suxture 
on  it  with  a  damp  rag ;  leave  the  work  for  a  few 
hours,  and  renew  the  process ;  afterwards  clean,  by 
soaking  in  hot  water ;  then  dry  the  wire  in  coiu 
before  a  fire.  Eos. 

[73716.]— Blackening  'Steel  Wire.— I  have 
not  tried  it,  but  I  think  nitric  acid  would  do  what 
you  require  if  the  steel  is  a  highly  carbonised  one ; 
at  all  events,  the  wire  would  not  be  likely  to  show 
against  a  dark  background.  A  modification  of 
Barff*s  process  of  forming  magnetic  oxide  might 
perhaps  DO  devised.  Probably  Air.  Maskelyne,  of 
Egypuan  Hall,  St.  James*s,  could  give  yon  a  few 
hinto.  Glatton. 

[73716.]  — Blackening  Steel  Wire.— Should 
advise  **  £.  A.  P."  to  try  the  following  :^Prepare  a 
solution  by  dissolving  copper  wire  m  nitric  adcL 
weakened  by  adding,  say,  three  or  four  parts  of 
water  to  one  of  acid.  The  article  to  be  blackened 
is  heated  pretty  hot  and  then  dipped  into  the  solu- 
tion. It  is  then  taken  out  and  heated  over  a 
Bunsen  burner  or  spirit-lamp.  When  the  article  is 
heated  to  the  proper  temperat&re,  the  green  colour 
of  the  copper  first  appears,  and,  as  tne  heat  is 
increased,  the  article  oecomes  a  fine  dead  black. 

J.  H.  W. 

[73718.]— Vertical  Dynamo.- These  machines 
are  generally  screwed  down  to  massive  iron  plates. 
Iron  is  not  admissible,  as  it  would  short-circuit  the 
magnetism.  S.  BonoinB. 

[73719.]— Waterproof  G-lue.- Your  best  plan 
would  be  to  use  three  of  glue  and  one  of  trMde 
(good  town  or  Russian),  and  put  some  decoction  of 
nut-gall  in,  sugar  of  lead  or  sulphate  of  zinc  or  alum. 

Jack  of  All  Tbadbs. 

[73719.]— Waterproof  Glue.- Use  GO  gmins 
(1  drachm)  to  tiie  pound  of  glue.  Do  not  mix  more 
than  you  can  use  at  one  time,  as  it  is  no  use  after  it 
has  once  set.  It  should  not  be  exposed  to  strong 
daylight  until  it  has  got  set.  Then  sun  it  as  mucn 
as  you  like ;  the  more  the  better.      S.  BonosrB. 

[73719/1  —  Waterproof  Glue.- In  answer  to 
'*  W.W.W.,*'  a  good  recipe  for  insoluble  glue  is  as 
follows :— Prepare  a  good  quality  of  white  glue  in 
the  usual  way.  Add  to  the  glue  when  prenared 
5  per  cent,  of  bichromate  of  potash,  finely 
powdered ;  stir  it  untQ  the  bichromate  of  potash  is 
thoroughly  dissolved.  Articles  cemented  with  this 
glue  should  be  exposed  to  the  light  for  a  few  hours 
to  render  the  glue  insoluble.  The  addition  to  the 
above  of  a  little  glycerine  or  molasses  will  render  it 
fiexible.  J.  H.  W. 

[73720.]— Small  Looo.— The  reason  of  your 
looo.  stopping  after  running  a  short  distance  is 
probably  through  not  making  sufficient  steam  to 
supply  the  cylinders.  Try  a  larger  lamp-flame.  It 
does  not  matter  which  sidf»  the  cylinders  are  placed, 
provided  the  porte  in  cylinders  and  blocks  meei 
properly.  Place  the  crank-pins  at  right  angles  to 
each  other.  F.  Askew. 

[73722.]— Laboratory.-The  simple  mode  ol 
domg  this  is  to  build  an  arched  recess  in  the  walls, 
with  a  shaft  to  carry  off  the  fumes ;  a  slidixig  front 
of  thick  plate  glass  is  then  to  be  fitted,  through 
which  you  can  wateh  your  operations.  A  gaqnpe 
is  earned  into  this  chamber  for  a  heater ;  or  you 
can  use  the  powerful  double- walled  stove  of  per* 
forated  sheet-iron  and  firebrick,  using  cfaarooal 
fuel.  EOB. 

[73722.]— I<aboratory.—Let  the  fume  closet  be 
made  of  wood,  with  glass  sides,  top,  and  front,  and 
having  h  sheet-lead  bottom  made  like  a  shallow 
trough,  so  as  to  catoh  any  acids,  &c..  accidentally 
spilled.  The  front  ought  to  be  fitted  with  sliding 
doors  similar  to  an  ordinary  window,  and  sliding 
upwards.  From  the  top  of  the  closet  an  air-shaft 
ought  to  be  led  out  on  to  the  roof,  and  underneath 
this  a  Bunsen  burner  must  be  fixed.  This,  when 
Ut,  will  give  ample  ventilation,  and  as  the  doors 
open  at  the  bottom  and  the  fumes  rise,  they  will 
not  find  their  way  into  the  laboratory  at  all,  and 
the  doors  being  sliding  ones  can  be  opened  just 
enough  and  no  more  tlutn  is  necessary. 

SPEorx. 

[737*22.]— Laboratory.-Any  kind  of  cupboard 
will  do.  The  front  should  be  glazed,  and  slide  up 
like  a  sash,  or  be  hinged  like  French  windows,  or 
any  you  fancy.  A  method  I  have  employed  is  to 
have  the  glazed  front  hinged  at  the  top,  and  reach- 
iog  only  half-way  down,  the  lower  {K>rtion  being  in 
three  pieces,  each  removable  by  itself,  so  as  to 
expose  a  small  opening  through  which  the  arm  can 
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he  introiliiced  for  maQipulating  witbout  too  much 
leuemng  Ihe  draught.  Simple  couDDction  with  an 
ordiDUf  domestic  chimney  ttoe  will  iu  mui;  cases 
give  K  euiUdeut  drauaht ;  but  it  mutt  not  be  mode 

to  provide  a  special  chimney-ahaft  in  which  a 
draught  can  be  otttained  by  a  riag  of  lighted  gas- 
jeU.  Sm. 

r73722.]-Lal)Oratory.  —  The  prindpal  con- 
aidaration  in  a  fume- closet  is  to  have  it  in 
flopooctifw  with  a  cbironBy  known  to  have  a  good 
draught.  The  SDDraughttobeabout2tt.6in.  abOTe 
the  gronnd,  and  be  constructed  of  gla:ied  fiiebrick 
•labs,  iadining  only  »o  mucli  to  the  front  as  will 
allow  niilled  liqaida  to  mn  oH.  The  back  and  two 
Bides  o!  glazed  firebrick.    Tbe  front  to  be  alio  of 

§  lazed  firehriek,  eioept  (or  aliout  3ft.  above  the 
OOF  of  tho  closet :  this  spaco  should  be  fitted  up 
iritb  tight-fitting  glass  doors.  Framework  to  be 
jnade  of  zinc  or  wood,  as  may  be  found  naCBsaary. 
The  roof  should  be  vaulted  with  firebrick,  with 
ihe  flue  opening  at  the  apex.  Tbe  chimney  is 
liettar  to  hare  a  geutte  bend  to  keep  the  rain  out  of 

Plymouth.  B.Sc, 

[73725.]— OleaulnK   Carpets.— Use  curd  soap 

and  water,  being  careful  to   remove  traces  of  soap 

with  warm  water.     Prootoc'a  earpet-soap  is  very 

good.  FltBDliBlCK  DATla. 

86,  Newington- cause  way,  S.E. 


})  waterinstantly.    Price, 

9d.  the  half-pint :  or  even  less.  Bos. 

[73724.]- Bar Tlcal    Dreuinsa.- There    is  : 

<ine  book  taking  in  all  the  matters  you  euumeral 

There  are,  however,   plenty  of  books  relating 

■nrgical    i^eiaiDgs,    S:c.      English    uhaimaceutic 

—  paratioQs  are  prepared  in  aocordanco  with  t 

Iridsh    Fhaimacopttia,"     French     preparation) 

le   "Cod      ■■         ■  


when  it  is  new ;  but  nhen  it  is  a^ed  it  becomes  UBC- 
lesB.  He  may  eipeot  about  Sin.  length  of  spark 
from  lOin.  plates ;  but  to  get  this  length  ha  must 
suitably  arrange  the  sizes  of  the  terminal  balls,  and 
also  the  Leyd^  jars.  If  tbe  jars  are  too  large,  tbe 
spark  will  be  thick,  but  not  long.  J.  W. 

^73728.]— Wimainirat  Maohina .-Ebonite  for 
Wimsharst  machines  I  do  not  recommend,  since  the 
surface  soon  oxidises.  Ebonite  Aiu.  thick  for  plates 
19in.  diam.  would  be  a  great  deal  too  thin  ;  you 

luld  never  keep  them  from  warping  and  bucklmg. 

be  size  of  tbe  spark  depends  more  on  the  number 

bus,  a  lliin.  plate  machine  with  16  sectors  will 
ire  easily  a  Sin.  spark,  but  will  sometimes  fail  to 

atas  with  21  sectors  will  start  in  any  weather,  but 
ill  not  give  more  than  a  2iii.  spark.  Cardtxiard 
plates,  except  as  a  mi 

[-3728.] . 

throadwom  this  subject  has  uuw  become,  there  are 
still  parties  who  cannot  leave  well  alone  and  tallow 


pre  para  tioQ 
f'  Uritiah    1 


acoordini 


uodeji,"   and  » 


ig  to  the  "Codei. 

a.    Pharmaceutical 

a,  lot  of  study  will  be  necessary  to  make  vou  pro- 
ficient.  You  must  obtain,  as  a  groundwork,  a 
sound  knowledge  of  chemistry,  botany,  and  materia 
madica  ;  then  this  knowledge  applied  practically  is 
Teallj  "Pharmicy  "— a  scieuoe^ull  of  technicalities. 


S6,  Newiugton- cause  nay,  S.E. 

[73(26.1—  Metal- Oaatina. —Why  not  use  a 
crucible  ?  Than  you  will  tie  able  to  melt  any  hard 
metal.  I  don't  know  any  metal  hard  and  dense, 
exoeptiDg  it  requires  aa  much  beat  to  melt  it  as 
wonld  also  melt  an  iron  ladle.  LiQlu. 

[73726.]— Metal  CaBting.—Well,  you 

but  yi 
flax  (and 

stirring.  It  wilt  dissolve  ;  and  I  have  cast  things  so 
hard  that  a  file  will  scarce  touch  them.  Experi- 
ment a  little — say  fonr  of  tin,  one  of  copper,  and 
lead  or  lead  and  antimony  sis  or  eight  parla,  and 
try.  Jack  of  Aix  Tbildi^. 

[73727.]— Litha node  Cell.— The  voltage  ^veu 
initially  by  each  cell  should  be  ohise  upon  2-d.    I 
cannot  tell  what  the  exact    internal  resistance  ol 
your  cells  is,  without  previously  testing  them,  but 
it  would  probahly  be  but  a  small  fraction  of  an  ohm. 
"Q.E.  9."   nxay    calculate    the    duration    ot    his 
hthonode  with  any  given  current,  from  the  datum 
that  loz.  of  weQ-charged  lilhanode  should  give  one 
ampure-hour,  provided  the  rate  of  discharge  is  not 
high.    You  must,  of  course,  know  the  amount    ' 
current  your  5  c.p.  lamp  takes,  and  this  you  v 
.  ibahly    find  marked  sometvhere  upon  it.     1 
-ithanode  oon,  and  should  be,  re-charged  after  1 
exhausted.     The  E.M.F.,   in  charging,    would  : 

![uire  to  be  about  3  volts  for  each  cell  in  series, 
ocal  action  occurs  on  open  circuit,  but    it  will, 
course,  take  place  upon  the  zinc,  unless  it   be  well 
amalgamatad.  A.  E.  G— T. 

[73727.1— Lithanode  OoU.— Each  cell  will  give 
under  the  drcuaislances  stated,  about  throe  volts 
hence  four  cells  connected  iu  series  would  gi" 
aboat  12  volte.  The  internal  rooitance  will  depcu< 
on  two  factors,  neither  of  which  you  have  statod- 
Tiz.,  depth  to  which  the  plates  are  immersed  iu  the 
■r-iil,  and  strength  of  tbe  acid.   Suppose  the  surtai 

-■  '-ere  t^sq.in.  per  cell,   and  the  add  wi 

1  in  12,  yoa  might  reasooatily  expect  t 
lo  ho  about -08  to -1  per  call.     Again,  t 
rate  of  consumption   of    linc  and   hthanoda   will 
depend  on   the  amount  of  current  taken  by  the 
lamp.     1  should  think  that  with  an  ordinary  ocr 
lamp  you  would  only  gat  sis  hours'  light  out  of  th 
cells.     Unless  the  zincs  were  pretty  frequently  r< 
anudganiated,  I  am  afraid  you  would  dud  thei 
would  be  a  good  bit  of  local  action,  even  on  the  opt 
circuit,  if  you  use  aulphurie  acid  u  the  excitaut. 
S.  BorrosE. 
[7372R.]— Wimahorat  Maohlna.— "  CJ,  E,  S. 
vrill  find  ebonite  ji-in.  thickness  is  too  thin  for  plat 
«f  ISia.  tliuo.    Eboniie  wi^iataweraa  well  aa  glaoi 


^ 


dieted 


materials,  liable  to  warp  witt 


used  either 
other  staWc-eloctridty  machines. 
True,  very  etiectual  machines  are  made  ot  vulcanite 
'*  [ders.     This  form  is  not  so  subject  to 
„  ire  as  the  disc  is.     These  drams  could 
be  made  quite  as  efficient  of  glass  as  of  vulcanite, 
—lA  perhaps  more  durable ;    glass  being  a  harder 
ibstance  is  not  >o   subject  to  change  of  tigure. 
Much  has  been  said  in  praise  of  the  rffMtiveiusa  of 
■  ilat  new  ;  but  Uttle  is  pub- 
lished ot  their  naH-^erinnncni-y,  unless  special  care  is 
I  have  seen  machines  giving  .5in. 
sparks  when  freshly  made,  from  which  you  could 
not  coax  a  trace  of  sparks  four  months  after,  do 
you  hke;  though,  as  far  as  oneoouldsee,  they 
in  exactly  tbe  same  condition,  and  had  never 
moved  from  the  room  where  they  first  stood, 
owner  thought  it  had  become  polarised  ;  but 
depolarisation  did  not  amend  matters.     As  far  as  I 
"low,  the  cause  ot  this  rapid  deterioration  must  bo 
lUght  in  the  atmosphere  and  in  the  lurfaoe  altera- 
Du   ot  the  plates  by  tbe  powerful  induction,  as 
well  as  iu  the  oxidation  ot  the  brushes.     When  the 
achine  is  shielded  from  the  atmospheric  influence, 
works  much  longer,  and  when  the  spark  is  lost  it 
n  be  recovered  again  by  a  thorough  cleansing  and 
varnishing  of  the  plates  aad  brushes.     These  are 
y     own     experiences.     Others    may  have   made 
different  obeervatioos.  A.  CaPLiTEi. 

[73730.]— UnldlTBctlon  Machine,— To  Mb. 
BoTtOHB.— The  unidirection  machine  doea  not  give 
shocks:  it  gives  a  smooth,  continuous  cuiraut, 
hardly  appreciable  unless  ot  very  high  voltage. 
You  woulil  probably  feel  a  shook  if  you  wetted  your 
'  .nda  whQe  holding  the  handles,  and  gnt  someone 
.,  moke  and  break  contact  while  the  machine  wa* 
Iwing  driven.  No.  36  would  give  a  stronger  shock, 
Abouta  pound  ot  No.  28  will  do  for  your  magneto, 
BijbbiuB,  \\\a.  long  by  Ijin.  diam,  when  wound. 
The  cell  should  be  5m.  by  2in.  3.  liOTTOJOi. 

[73732.]— Motion    Wanted    for   HegulatlnB 

Pnnkha.— If  the  querist  examines  the  mechaniHu 

those  tricycles  w&ich  have  pedal  levers  connected 

belts  passing  over  segmentary  wheels 

which  segments  commuuicata|motion  to  the  shi 

dutches,  he  will  see  what  he  requires.     A  govt 

be  fitted  to  a    vertical    shaft    driven  iu  this 

or  by  a  ratchet  wheel  connected 

d  of  a  link,  hinged  to  punkha.  and  so  long  as 

fast  tbe  spmdie  woold  be  raised  ;  as  the  speed 

dropped  it  would  fall,  aud  make  contact.     Anoth" 
way  would  be  to  fix  up  a  vertical  c^Uuder  full 
oil  or  water,  with  a  piston  moving  m  it,  the  rod 
passing  through  stutHag-box.      '    — 


Q  shaft, 


s,  fitted 


piston  descends  by  its  owu  weight  after 

being  lifted  is  determined  by  the  opening  of  this 
cock.  This  arrangement  Is  called  a  ^'  cataract  "  A 
valve  opening  downwards  should  be  fitted  on  the 
piston,  so  that  it  may  be  raised  quickly  and  easily, 
--■'  fall  slowly  :  or  if  preferred,  th-  ~-'—  —• ' 


1  head  b 


Ive.    The 


enough  t 
Q  Suit 


top  of  piston-roil  m 
tapped  upwards  by 
the  punkha.    If  thu  Apeeu  ww 
piston  will  sink  between  two  sti 
make  contact  and  ring  tbe  bell.  UL 

[73733.]— WindlDB  Bhunt  Dynamo 
Two  Different  ArmatureB.- Take,  as  y 
that  the  resistance  of  fields  must  l>e  4110  times  that 
ot  the  armature.  Decide  upon  what  voltage  yo 
intend  your  two  armatures  to  give,  and  keep  tbet 
within  reasonable  limits— say  10  volts  and  GO  volli 
Now  wind  tlie  fleld-maguets  with  six  dislini 
strands  ol  wirt.  aud  bring  both  extremities  of  eac.. 
six  strands  lo  separate  binding -sere  we  on  a  terminal 
'      Let  the  total   resii 


Sow,  if 


IS  that  0 
illtl 


!  ™up!ed 


sistance  will  suit  your  hieh-voltage  a 


0  of 
u  series.  Uie  r 


:-Kith,  and  therefor;  auit  your  low-io'tirs 
A  jH.F.  eugine  will  enable  yoa  ti  pt 
.  juu  volts,  and  this  you  can  get  trim  anumi- 
ijin.  diameter  and  3in.  deep,  wound  with  ibosl 
f  wire.  The  gauge  of  wire  to  be  used  idl 
id  on  whether  you  war.t   amperes  or  votti. 

my  book,  ■'  The  Dynsimo,"  seventh  rfilioe. 


[73734,]  — Meohanloal    Punt.— Imray  wtoii* 
pply  electro- motor,  ka.    Tho  turbine  pioi'sflB, 
ade  by  Thomycroft  and  Co.,  is  about  the  not 
satisfactory  tor  very  shallow  draughts. 

.]— Uecbanloctl  Pant. — I  bava  bwia 
ler  in  my  young  days,  Willi  keaiygai^ 
and  often  wished  tor  an  automatic  propdki.  It 
deep  water  a  screw  worked  by  the  feet  whs  lja| 
iown  on  the  bottom  might  be  managed '  botittti 
ihaJIows  this  could  not  be  dona,  and  I  doDotkH* 
of  any  iiuorovement  on  tho  old  "  dvdt't-tool'' 
paddles  (split  rattan),  covered  with  oiled Isate: 
light  and  uoisel'ss.  with  short  handle*.  Thaskm 
* )  be  dropped  when  you  get  within  range-  IM. 
[737311.]- Telegraph- If  you  are  pure  tW 
lere  is  no  danger  of  Ihe  cable  receiving  miiiJisiiial 
ijiiry,  oad  that  mischievous  monk?jB  wonldu* 
IX  St  it,  a  well -insulated  cable  would  aitiver.  B 
jght  even  bo  iaad-coaed.  Vou  can  get  a  baifr 
isulaled  cable  at  £211  per  mile.  Lead  caamg  ndl 
[  oouise  increase  the  expenKi  conaideratfy,  ^, 
.24  per  mile.    This  would  be  for  t^  cable. 

S.  Bonora, 
[73737.]— Water-Power,  —  Tho  cobic  foold 
liter  Bowing  per  second  can  be  fonnd  by  ^ 
fallowing  rule  :  Two-thirds  of  the  product  of  tk 
square  root  of  the  depth,  and  5-4,  multiplied  bf  S* 
area  ot  the  stream  running  over  tha  aill,  wtETpn 
'  .e  quantity  of  water  flowing  per  aeccaid.  TEb, 
ipposing  the  sill  to  be  lift,  wide,  and  the  draft  i 
ater  !)iu.,  the  water  flowing  per  Beaood  wi 
3114.  Thia,  multiplied  by  tb 
a  X  (•  ■><  3-lU  ~  H-(ll3fLHI 
second  :  14013  x  62'olb.  a  874-81b.  Th*  iiA- 
cated  horse-power  of  the  Btream  with  20lt.  fill 
"  _"_!"  .   31-9 1.H.P.     This  00  a 

overshot- wheel  yielding  75  per  cent,  of  effect  nil 
■  !31'9  X  -75  =  23-fia5H.P. 
Todmorden.  W.  H.  S. 


J 


[73737.]  —  Water-Power.  —  No    two    eipoi-    1 
enters  seem  lo  agree  as  to  tbe   quantity  Buiriiif    I 
ror  a  sill.  Hiving  touud  the  cubic  feet  pet  minaUi     ' 
.ultiply  by  C2'35,  which  givee  wmght  of  water  ■ 
lunds  at  ii2°  Fahr.     This,  multiplied  by  tha  fall  ia 
tet  and  divided  by  33,000,  gives  the  H.P.  of  &t 
ater.     An  overshot  wheel  is  stated  by  Moleswcrtt 
.J  utilise  dii  per  cent,  of  this-      Box  gives  a  ndt 
which,  slightly  raodiSed,  ia  aa  foUowa :— Wats  a 
pounds  per  minute  -  2a-7  d  yj d  t ;  where  i  •  dqA 
'  iverdow  (measured  from  still  water]  in  indui: 
length  of  sill  in  inchca.     If  weir  eoiuisti  of  a 
thin  plate,  tho  above  gives  the    ap|»uxiinate  £■■ 
diarge  in  pounds  per  minat«  :  if  it  ia  a  plaok  ^a. 
thick,  multiply  by  -81-5 ;   if   3tt.  thick  with  k-^ 
multiply  by  -712 ;  if  3tt.  thick  and  sloped  from 
12  to  1   in  IS,  multiply  by   -"S-     To  get  nan 
rate  results,  the  quwist  should  oonsDlt  soiH 
such  tables  aa  those  by  Donkin  and  Salter,  te, 

[73737.]— Water  Power-— Firat  ot  all,  flad  thi 
quantity  ot  water  pasdng  over  the_weir  tav  ths 
ioUowing  formula  :-Q  =  4012  X -t/  h.  in  whi4 
the  quantity  o(  water  iu  culne  feet  per  hosuI^ 
area  iu  feet  of  the  water  over  the  tap  ot  weii :  i 
the  head  ot  water  in  feet,  measured  fnna  Ite 
e  ol  the  water  over  weir  to  level  ot  itill  wata.  I 
Then  having  got  Q,  multiply  number  of  cuUc  M  ' 
found  by  the  depth  in  fall  in  feet  from  the  csitrsst 
the  water  on  top  of  weir  lo  level  ot  water  below 
weir,  ami  mulbply  this  by  02*4.  This  will  give  rca 
the  number  ol  foot-pounds  ot  anorgv  per  meani, 
and  this  divided  by  560  will  give  total  H.P.  otIiIL 
Example  :  Width  of  weir  10ft.,  depth  of  water  ov^ 
weir  from  centre  to  level  of  atiU  water  ein.,  ftll 
=  Gtt.  Tben-Q  =  4'012  x  10  x  i/  6  =  SS-IeA 
of  water  per  second.  28-1  >:  62-4  x  5-  lO.SJOfUb. 
ol  energy  per  second.  10621  .f  SdO  -  191,  IHJ, 
Roughly,  the  efficiancy  ot  orenhot  wbeeb  istitB 
0-7  to  0'8  of  the  povrer  fovnd  as  above. 

[73738.]  — KaiBina  Water.  —  Ascertain  wW 

pressure  you  hsve  to  hand,  then  write  to  Biils;'t 
relaliva  to  a  hydraulic  puror 


[7373B.]—Bai8lne  Water  .—Use 
bottom's  small  three- cyliuder  wat 
drive  a  pump.  Tbe  water  from  the 
work  thaengine,  which  will 


A  LI.  TultE.^ 

B  one  of  Rsna- 

engines   b> 


1  parallel,  it  vill  fall 


Feb.20,  18>1. 


ENGLISH   MECHANIC  AKD  WOELD  OF  SCIENCE:   No.   U5i. 


nongh  ta  teke  Mnral  da^i*^  mpply,  >  vi 
■Dold  b>  che^iei,  nnlui  you  fiat  ma  water  undei 
ftmmu9  tor  Dotbing.  In  tba  latter  caw,  petbapa, 
tha  of  tba  miliiataTa  tniUuea  lafemd  to  by  Mr. 
BriMRi  OD  p.  S29  mjgbt  init  the  qneriat. 

GLm«ir. 

[73740.  l—IiOoomotlvB  IUUb — ^Tklca  piaoai  of 
Ka.  20  B.W.Q.  wire  ^.  long.  Sbvpsn  ona  and, 
Mid  bend  tin.  ol  theothar&t  right  Auelaa.  Solder 
Bis  «Dd  in  tba  erooTa  of  sn  old  ombrcdU-rib.  Fix 
■WB  at  Intarrau  o(  6iit.  or  to,  uid  praag  tha  pointa 
tata  bomrda,  takmg  caie  to  pnterre  the  gaa(fa 
b*tw««n  tba  riba.  Ghmos. 

[73T10.]— LooomotlTe  SaUa.— Obtain    wveral 


_!,  and  the  itouleat  joa  can 

•  kbont  Sin.  apart  ;   now  torn  np   the 

iber  of  iron    pine    abant    ^in.   in    di&nicitar  ; 

, ig  fiw  gauge  ot  looo.  to  be  21d.,  then  nae 

. OM  of  rod  in  Sin.  lenglba;  torn  down  a  ^to.  at 

MA  end,  and  tap  tor  nnta ;  place  them  between 
nra  plaiwa  of  ipring  and  tighten  up  ;  treat  each 
|faa»UMniae,«nd}Oarraili  are  cwmplete.  Ton 
BMk  tx  them  to  a  board  or  aleapen  bj  chain.  If 
BM!<r  are  to  be  naad  tot  conductor*  of  current  tbe; 
tan^  of  eonne,  be  inmlated  from  each  othar  bV 
touUn^theholea  with  ebonite  or  boxwood.  This 
b  tba  nmpleat  and  beat  wa;  I  know  of  making  rails 
■wiiaetna  lailwaja.  F.  AaiEw. 

[73743.]— langye     Qaa-Eniliie.  —  Write  to 
tha  makan.  Olittok. 

[7374SJ-SaBtIiig  of  Steel.-Send  to  Stnrte- 
vant'a,  Cbckonwell,  and  have  it  nickelted. 

Jack  of  All  TauiEa. 
n37U.]-B,iu(tlas  of  atoel.— Keep  yonr  rala 
ta  powdarad  quicklime  ;  change  the  lime  from  time 
to  niae.    ^le  ateel  will  keep  untamiahed  for  yeara 
via  tbii  twatmenl.  "    " 


of  potaab  it  will  not  mat  for  y aon,  avao  when  ei- 
linawil  to  a  damp  atmoephere.  J.  H.  W. 

[737W.}— Rnatlnr  of  Bteel.— You  can  wipe  off 
ttM  cdl  beraa  nnng  tha  aoale  !  Ton  can  alao  keep 
it  tiQiiad  in  qoicklime.  I  have  a  aimilaT  acBla,  but 
I  do  not  aainnt  it  with  anything.  I  keep  it  loose 
in  &  drawer,  and  it  doaa  not  mat.  Sac. 

[73746.]— Snatiai!  of  Bteel.— Qive  it  aooatof 


«lcBi  diMolved  in  a  mSsient  quantity  of  alcohol 
to  make  a  thin  yamiah,  and  apply  it  without  heat 
alter  idaaning  tbe  scale.  Sranrz. 

[78745.]-Biwtliic  of  St«el.-Di>aolTe  bleached 
Jilllan  io  pnie  aplrita  of  wine  into  a  TamiBh.  Take 
«Me  tliBt  tbe  ateel  enrfaoe  is  perfectly  bright  and 
dou,  and  baving  preTiouoly  waimed  the  metal  to 
"-id  heat  before  a  Ore,  quickly  and  smoothly  give 
f  of  this  Bolntion — it  dries  very 


It  a  filmy  coating 


qoiekly.    Or,  haiLiit  wanned  the  metal  ai 
mbbardoTar  it  wi£  a  piece  of  sil" 
OoatiDg  ot  iodiarubbar  diaaolved  ii 


piece  of  silk  a  waterproof 

„   ._  _.     .  diaaolved  in  bisulphide  of 

caiboo.     This  also  dnes  very  quickly.     A  mere  film 
of  thia  preparation  will  last  long.  Eos. 

[73746-]  —  BnratiDff  of  Watar-PIpaa  by 
J^raM. — A  circle  having  an  equal  periphery  to  an 
oUipsa  bas  alwars  a  greater  area.  This  can  be 
«anlj  proved.  Take  a  cauiater  ot  elliptical  section 
and  flu  it  to  the  brim  with  water.  Now  bend  the 
month  in  a  circle  ;  the  level  of  the  water  will  sink, 
and  leave  apacs  toi  more,  conclumvely  proving  that 


tlie  thaw  occura ;  it  is  then  evident  by  tbe  eacspa  of 
Water  attain  a  iia  greatest  dansii.y  at  4°C.| 

izea  at  0"  C.     Water,  therefore,  in  freeziug 

szpaiida  about  I'^th  ot  its  volume. 

FSSSEBICX    DlVTS. 

8G,  Nawington  Cauaeway,  S.E. 

[73716.]  —  BoratlnK      of     Watar-Plpea     by 

Voat. — Oral  pipes,  wtaau  made  ot  soft  lead,  resist 

inting  for  the  reaaon  given  by   "  Saaei."     He  i» 

entirely  wrone  io  saying  that,  "  so  long  ai  the  line 

botmdmg  tha  bore  ot  the  pipe  remains  unaltered  in 

igth,  the  area  it  incloaea  remains  uDaltered  alao, 

owhatever  figure  it  maybe  bent."  Uniciupalous 

publicans  who  oval  their  pewter ■.,--.-. 


QUEBIES. 


indenting  tbem  know  thia  well : 

snd  then  measure  the  oontained  area. 

H.  B.  r. 

[73747.  ]— Pulleya.- It  ia  iropossihle  to  teU  what 

te  pullaya  yea  will  require.     I  suppose  you  would 

drive  first  on  to  a  counter -shaft,  and  then  down  to 

IS  machiuea    It  "Carriage  Builder"  will 

ipeed  ot  engine  and  ^speed  he  requires  to 


rillbi 


[73751.]— Chord    of  a    Segment.  — Let  a    m 
beight  ot  chord,  and  r  the  radius  or  half  the  dia- 

andc  —  the  whole  length  o(  chord.    Than 

X  V  >"'  —  ('■-a)'.  Example :  Let  r  -  6 
-  2,  then  V  6'  -  (ti  -  i)'  «  2  -  9-9,  whole 
of  chord. 

W.  H.  S. 


r737Si.J— Crtcketlni    Piannela.-Cin  «i:y  readr 


ofaUingiD  to  make  them  firmer  ia  tha  baud,  and  if  so, 


laltiaed  Paptr 


Tber  appear 
irlight ;  but  1 


□rdiin'g  BDOaliiiu 
thi  direct  nyi  of 


[7375(.1— Ssrewi 


I  cutting  aquMB-thresdrf 


°^I 


[737S1.]— Chord  of  a   Sosment.-To  "  Pkb- 

sxsD  SFiiEBS." — To  find  chord  ot  segment  when 
am.  and  height  are  known  quantities,  r  *  radius 
'  circle,  /,  -  height  ot  segment.  The  length  of 
halt  the  chord  will  be.  by  Euclid.  I.  H.-y/r'-jr-lq' 
.-,  Chord  =  2^r'-lr-  Aj'.  Now  2  y'l^-Cr -A)' 
=  2  ^  r'-(r'-2rA  »  A")  -  2  t/r^-Jr  -it).  Heuce 
it  is  evident  that  the  chord  ot  a  segment  is  equal  to 
twice  the  square  root  ot  the  parallelogram  oon- 
tained by  tbe  beight  ot  arc  and  diameter  of  circle 


J.  C.  JOHnaoR. 


UNUfSWEEED   QITEBIBS. 


Bince  DOC  lait,  W.  B.  Capps  Andivm  bi 

78161.  Gravity  aoek.  p.  Mt. 

TS189.  Hjdro-ElMtm-Motor,  Ml. 

niia.  BatiD.Ml. 

731S1.  TUe  etMl,  311. 

IH1H3.  Bqnition  of  Corva,  Btl, 
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CUJIEXOHB, 
[73746.1— Bniatins  of  Wator-Plpoe.-Tliii 
oneBj  reminds  one  ot  King  Charles  and  the  fish. 
"SoMx''  is  mistaken  in  supposing  the  area  olaring 
cecnains  constant  when  the  shape  variea.  Let  him 
tak*  a  strip  ot  paper,  gum  the  ends  together  to 
saakaaring,  ataud  it  on  a  plate,  and  flil  it  with 
cand,  nit,  sugar,  or  similar  material.  Then  empty 
it,  flatten  it,  and  try  to  get  the  same  quantity  al 
wwdar  into  it  He  cannot,  of  oourse.  Hence  the 
*'  reason,  ka.,"  is  the  true  one.  GLAnON. 

[73746.]— BnratlnK  of  Water  -  Plpaa  bs 
~  '  —What  can  "Sonei"  mean  hy  his  extra- 
T  statement  that  "so  long  as  tha  line  bound- 
ore  of  the  pipe  remains  uoaltered  in  length, 
_  it  incloses  remains  unaltered  also  "'i'  If  he- 
bad  aimplj  filled  a  round  tin-pot  with  water  auii 
«li^tly  pmdied  the  lop  of  it  out  of  shape,  he  woul^ 
haTe  BMD  enough  to  preserve  him  from  cumbering 
tbe  ccdnmna  of  "  Ours  "  with  such  nonsense  as  he 

to  itj  a  thing  for  themselves  before  rustling  into 
^Int  abunt  it.  C.  E,  Fa&NK. 

[73746.]— BoratlnK  of  'WAter-pIpea,  Sea.— 
Vnatem  shape  tbe  pipea  may  be  vrill  not  prevent 
tbmoi  bnnHng  doting  a  frost.  It  tbe  pipes  are  full 
«t  water,  and  this  water  freeze*,  ana  m  so  doing 
T»r*"^*  (^  I^P*  b^ond  its  utmost  limit,  it  is  bound 
to  tnuit,  aUttongh,  of  oonrse,  "■  ■ *  — "--'  — ''" 


ocdInaiT  statai 
4ngtlieWeol 
the  aiM  it  ind 


noticed  until !  is  a  T«ry 


A  BXOEST  number  of  the  Ci/mpKs  Sendiia  oon- 
tained a  paper  "  On  the  Artificial  Production  ot  a 
Chromium  Blue,"  by  M.  Julee  Gamier.  By 
heating  in  a  brasqued  crucible  a  miiture  ot 
K,CrO,,  48 '62  grammes  :  fluorspar,  89  grammes: 
and  silioa,  157  grammes,  tbe  author  obtained  a  blue 
glass,  the  colour  ot  which  he  attributes  to  reducing 
action  taking  place  at  a  high  temperature  in  tha 
chromium  aalt. 

A  Mountain  of  Pore  SliloBtea.- A  mineral 
diacoveryot  eome  value  is  reported  from  Eamou- 
raska,  in  Lower  Canada.  A  Quebec  corraspoudent 
states  that  an  entire  mouDtain  has  bean  found 
composed  of  silicates,  otherwise  known  as  vitriflable 
atone,  ot  a  purity  certified  by  the  Provincial 
Engineer  to  average  98  per  cent.  This  material  is 
osed  for  the  manufacture  of  the  finest  gloss,  and  is 
believed  to  exist  nowhere  else  on  tbe  American 
continent  in  such  purity. 

The  Natoie  of  Sciatica.  —  Dr.  Harriaon 
Mettlar,  who  pointa  out  that  the  nature  of  sciatica 
is  shown  in  its  etiology  aad  symptoms  to  be  that  of 
a  nenritiB.  Thus  its  most  common  antecedents  are 
traumatism,  exposure,  gout,  rheumatism,  syphilis, 
and  malaria.  The  Dacarrence  of  tender  points  in 
sciatica  is  accounted  tor  by  supposing  that  the 
tender  points  indicate  the  foci  of  infismmation.  A 
I  similar  explanation  is  given  of  the  tendcrnees  in  the 
whole  length  of  the  nerve  trunk.  More  unequivocal 
I  signs  of  neuritis  are  fonud  in  the  wasting,  tbeooca- 
aional  reduction  of  faradaic  excitability,  long  afo 
described  by  Anstie,  and  the  altered  trophic  condi- 
tiona,  such  as  excessive  perspirations  and  affusion 
'into  joints.  Begudin^  the  whole  question,  the 
I  author  is  strongly  of  opinion  that  sciatic  narolgia, 
'  without  actual  oroaoic  change  in  the  nerve  trunk, 
oonoition.     '  — 


,  I— e^rewa-— lucutLingaquare-tnresawscrvwf, 
the  b«t  metbod  or  m^uaurint;  depth  ot  thread! 


[IMM.]— Accumnlatora.— Hoir    i 


of  plotee  shall  I  require,  andhgvlao, 
it  want*  tenevLog  t  If  1  *ind  d^os 
d.o.c.  wue  for  Q^ds  and  Ulb.  No.  i 
patlem,  will  il  " 


(737  sa.]  —  Belf-actlnr    Blowpipe.  - 

eadi^r  kindly  eend  BkeMh  and  dimcoaiuu  of 
ilovpipH,  BulFjkhle  far  doing  sauJt  brajing  \ 


.A  withl- 


Into  Equatoreal.  - 1 — ,-.  .^- 

about  aiin.,  mdSlI.  focal  Ifnath,  and  would  be  glad  if 
anr  reader  of  the  "E.  M."  vould  1«1I  me  I)ie  bntan^ 
chcapait  vay  of  mounting  it  as  an  equatoreal,  so  that  ji 
ahaU  be  puttable  acd  atead^ ;  also  i'  vatcr  or  an]/  othei 
Quid  will  do  tar  filling  glass  prisma  with,  beaidaa  oaiboB 
diaulphide.— l:iLjuiaEa. 

(737118,]— WlmahoTBt  ICaohine.— I  am  making  a 
Wimahunt  machine  with  ISin.  glass  plates.  I  baya  acsn 
similar  ititb  ebonite   plates,   having   about  10  seotors. 

plat,      '    -"^"^  *  "  """ 

Allaop  ad  via 
IFP^K*™" 


» Is  it  brttec  to  hi 


aatro-Uotor-— Will  Mr.  Bottone 
let    I  have  an  electro-motor  [Uaa.. 

'  d,  vim.  diam.  bv  Bii 

■  h"-  mode  bolibli.. 

It  lib.  of  No. 


o_ngb^liin.^t 

jet  tbp  beat  : 
.  origmally  w 


-E.  M.  F. 

(7378n.]-Eleoi 


What  gauge  wire  shall  I  put  on  anoatur*. 

■     get  tbp  beat  results  from  six  (pints) 

lorigmally  wound  the  armature  with 

all,  although  jc  ran  fast. 


c  Oaa-Uvhter  —From  a  daeerip- 
eo  In  (he  '■  E.  M."  Jan.  fl, '(«,  I  am 
nections  between  the  different  parta. 
madff  now  with  plntea  instead  of 
roDS  please  explain  the  mechanism 
I  wish  to  make  oneT    Sketch  will 


[]37Sl.)~BnaiiieUlnff   Orolea.- 

CTclHiadoset  WhslHrtaF  Btoiaan 
name  of  aa;  boaki  on  the  subject  ;~I 
[73784.1 -Orindatons. -I  'in»e  o 
Sin.  by  ^in,,  Jr.v«.  by  uaidle,  lUd 
dnjipmg  uQ  iL  Aftfv  being  used  for 
beoDms  quite  glazed,  and  will  nut 
remedied  or  putting  SDTthing  in  the  w 


^uiredi  or 


(T3I63.1-Dull   Boiler  .Bnrtace.-^I  have 

have/ual  paintfdil  biaok 
which  will  «tuid  any  amc- 
dead.    Could  j-uu  tell  me  c 


:  kind  of 
lloea  when  dr J  ]    Ot  conn 
■  not  covered  with  any  ki    . 
n  top  of  that,  hut  umplr  on  thu  baj 

I7S7Bl.]-Ammotor.— I    should    li 

laae  ISO  at  tbe  "B,  M.,"  Fig.  11,  of 
'  Elertru-Mainiot,"    Will  Mr.    AUaop 


ipecul  aaheatos  paint, 
heat,  but  it  has  dried 

d  of  paint  which  will  give  a 
,u  will  undestand  my  boiler 
if  eumpositioD  and  painted 
a  thu  bare  plated.— Brcca 


I  kindly  tel 


[73786.1  -Wire 
ne  tba  object  of  oi 

o^t-BTM?* 
[79788.1 -RubhBT  flprinB.-Will  some  kind 


roflti 

kept  in  w> 


r.]  -Safaty-Tolve 


(TSI88,]— Water  Capacity  of  Tanka.— Will  tcmr 

Take,  for  instance,  a  tank  ^t.  6in.  dia.,  anl  ftfE-  ain,  in 
helght-what  would  be  tbe  capacity  of  Ibta  I— a  W. 

[73189.  ]-PraBBare  on  Dock  Oata.— Will  any 
eoirsspondest  or  reader  kindly  lork  out  the  fotlDwin^ 
problnn  aiithoietuMliy,  if  possible  I    In  an  emptrdoek. 
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On  mtDliIerel  wtUltha  ■!□  at  the  loireimon  o<1e>  of 
UudMkKd*-,  thalenl  ol  mts  on  Oto  apfotiu- aiSc  ol 
Um  imtB  brins  Uilt.  kbon  tba  iIlL    The  dook  eUe  i> 
irida ;  And  tho  miimiii'i  in  ponndi  on  the  docli  gate. 
-         ■  It  (,  lerel  oJ  eft.  in  tha  dock,  tb<  1 


DBttldalMiwilu 

luMUM  on  uu  gate  be  n1i«*ed !— f 

[T>m).]-ToVr.  Bottone— ^ 

u  to  chs  ma  ■[■»  knd  wclxht  ol  ' 

<|bL    Hu  BUM' 

ftom  aauh  end,  lenving  a  centre-pi 

po]e-p<«(»  for  P.M.'i,  ua  >auld 


ID  b?  «  kigd 
■  liin..  length 


■"-^'fa^J^-^J^L. 


luraaodF.U.'i 
ip  by  Jin.  wide, 

ii  propoiiLOTial 


Irith  ■  gnWTB  of  )m  radioi.-A'iiuTic. 

[73771.1— Salf-Iadaiitloii.- A  ™'l  °' 
IiBTs  ■  ooaffldcat  of  nlf-iBdnetiaD  whioh 
to  Um  Houe  ot  tha  nombar  ol  tniiu  ol 
Oil  daeSdgot,  Mid  if  the  eomnt  vuia-^the  number  ol 
tORU  ramalidng  tha  ame— in  the  (HKfflcieat  altered  T  ] 
imiiiiat  ondantuid  it  bom  mir  toLtbook.— OoHivroBK. 

(7ajTI.l-Battliii:.    TraiiBlt     In»trnniont.-Th( 

method  of  o^eertainin^  Local  mean  time  at  variouii  xljitloDi 
eastund  west  of  Oreenwich.    Will  be  kindly  annwep  mi 


[TSHB.]— DynkroO-WlndinB.— I  hiive  an  annston 
im.  dlara.,  4in.  deep,  built  np  with  dieoH  of  the  foUawind 
"      uijmi:— 4In.dikm.0TCTal],2tln.diiun.liimde,widtfi 


ilU.     Cu  TOQDb_„. -,    _ 

— It  nun  ol  wira  I  eui  put  a 

t    i,  Ae  qiuntitr  ud  Bsoge  ' 

'    uuhine,  or  if  the  nucl 


i»lied-»t 


ength 


[73;7(.]-Cnrling-StoiiBi. -How  tan  they  be  made 

capable  of  being  maiie  u  keen  aa  apme  uf  tie  lightei^ 

ule^ther  Hone.4  I  ban  mc^-  not  as  Hat  oi^iide  ;*°in%e°, 
iaacDDtinuauBimrve.  Wbnl  ia  then  for  or  againattbe 
different  nhapes  !-Locit  T.i. 


rj3J;s.i-i 


uiUlBI.— Can  iiDTi 
r  ISouth  African  co 
en  bloom  t^roiigb 

lougb.    It  i»  ool  Ol 


.ge)  I    They  bl 


(J.Wa.l- Parrot.- 1  have  n  largo  ireen  natrnt  frnm 
Bntiah  Honduras,  turned  two  yenrv  old.  and  ie  tix^ubled 
with  miicb  vbtozing  lately,  and  one  of  ita  noetrila  ha^  be- 
come enlarged  and  mflami^d  from  oold  I  beliere.    Would 

[7»;7T,]-P(ifaitin?  ZI110.-WIII  "Sigma''  give  n. 

Tuitienlani  ol  theepecial  prepalati —  ' ■— ' ■-■ 

W  lino  work,  iia  I  flnd^f-'  - 

[73778.  ]-<3ravlty  Cella.-Wbieh  iethe  beetway  to 
keep  tboPL  Id  order— that  ie,  fur  bert  corrent  and  pre- 
tenting  the  tormatJon  ol  nopper  on  the  copper  ptalea  at 
the  bottom  uf  the  celM  The  kmd  t  refer  lo  lure  Che  lific 
booked  on  la  the  edge  of  the  cell  with  eeien  pmnga  pro- 
jecting out  into  the  eulntioD.  The  copper  it  fonoed  by 
ureeetrip^riTotedinthe  centre  and  bent  outward*.  To  une 
of  whii^h  in  flxed  the  wire  running  out  ot  Uie  top  of  the 
cell.  I  Q>e  inJphite  of  copper  for  charging.  II  Mr. 
Allsop  lepliea.  would  he  kindly  iitate  when  hii  boolc  on 
declriail  IflMing   ia  Ukely  10  be  publi.!ied  t-Ji».  M. 

(73770. 1— Battery  ftirElootrlo  Lamp.— 'Will  wme 
kind  reader  inform  me  bow  to  make  up  a  chromlc-acid 
'baCterT.  amount  ufaelds.  Ac,  required,  with  fnor  orflre 
o  it.  for  a  Hmalj  eleotno  watch  lamp. 


a  that  ordinary  lead  paint  u 


and  B.  gaage.    What 
an  ordinary  twelT&.di' 


B93t    Alto  can  you  giiemedlmenriooa.Ao.Dlaehrumic- 
add  battery  1    I  want  it  to  laat  a  month  or  two  at  moit. 

a  porouB  oell   indnida.      I  want  to    knov  amotmt   of 
cbemicalfl.     Also  what  amount  df  No.  it  and  No.  36 

[™[BL]-T]ie  Hoon  and  Fallwl  Timliar.— Here 


mea  between  eeitain  phim  of  the  moo-  _ 

being  between  laat  qoaiter  and  naw  nuoa},  etfcvwba  the 
wDodbeeomaapilchedby  mlnnle  Inaeota,  aomettiDg  like 
L.  terebraoa,  owulng  npid  dstoiontka.    Haa  tha  moMi 

men^y  eohicident  with  other  natiual  ^enomena  in  the 
Irefi  tbemedta  I— Ennn.  Faqvlli,  Dumlnlcn.  Jan.  SO, 

l78rsi.]-BTtlba.-I  have  been  told  that  plant*  whioh 
■ID  propagated  by  bolba  do  not  pIDdiKe  aeed.  la  ihit 
true  t  I  bava  tiled  to  get  Ked  from  lillca  by  plaeini 
poUen  on  the  aHgma.bBt^Te  failed.  On  theotbnbnnd 
ikaiit'aeilalogucaolfa  tot  aalelnbndi  of  bulb-producing 
ptaol^  and  how  can  brbrida  b«  obtaiMd  except ^y  memS. 
ofnfdT  If  it  lipoHiblelogat  Ked,  euianyODe  lelime 
bow  and  what  time  of  year  I  rauet  bow  It,  and  how  long 

bulbe  of  the  hly.  Can  anyone  fell  me  how  they  oouk  them, 
■1  I  haw  a  fancy  lo  «t  aome  lily  bulb*  I--E.<TJII-t«. 

[JSTSS.]— StrlnKtoff  Paarl«.-Wi]l  anyone  con- 
Teiaent  with  the  proceaa  Idndly  deKribe  how  toatring 
iialfeadaj  and  atalc  wlut  deacriptiaD  of  thnad  i>  the 


atrongeat  and  mont  iultable  T 

amall  boring-ho]'^.  jmd  tber 

threading  them  on  atrong  Urn 

[73784.] -Laoquorin  B 


1   Braaawork, 


end-Lo.™ e cl«amg  of  the  article,  the  pid^ngol  the 
articles,  and  the  compoaition  of  the  pickle,  the  eompoai- 

temperature  oi  ^e  aiticJe  at  the 

l7378S.I-Baot  Protactora.— Will  aome  kind  reader 
tell  me  the  w^y  to  make  a  wlf-adheaiTe  boot  protectioi 


e  time  of  applying  the 


(S-I-Brai 


a  Band. 'Will  • 


are  In  Sankey'i  eoDgi  and  wloti.    Any  inform 
be  gladly  welcomed.— G.  W.  H.  Qoao^a. 
[78737,1 -Tannic  Aoid.-Will  Uc.  Qrey,  " 


[  7m8a  I-Trae-Htnmp.- 


'0  only  auiveeded  in 


impa  with  powder  1    I  bavi 
ing  powder  up  to  lilb,,  bu 

kt  ia  an  orqioary  chuge  T- 


-  Wheel wrifflit'a 


-  KindlT 


[73790.]-8eenriiiKHorBe-— Cnnanyreada 
.  .  .._.i.  ....  „,  curing  a  Y-"-  — ■■^— ■ 

■nred'l    Wool 
Tethering  tc 


night  by  tbe  roadside.  &c-,  when  journeying  T    Qoware 
t-h^  cavalry  hotaeaeeettrBdJ    Would  hobbling  tbe  hind 

will  any 


el  cylinder. 

lOwerT    The  dimen^iona  are  I8m.  long.  5m.  bore  inaide 
-C.  W.  8. 

[JS7W.] -Separating  Aloohol  from  Wine,- 
lave  heard  ttjat  by  tbe  addition  of  ch,'micaJa  to  a  g[a; 

nd  being  ligbUir  than  water,  riaea  to  tbe  aurfaoe  wber 
t  may  be  inflamed.    WiUauyreader  kindly  state  whethe 


(7!t793.]-Beu'ometer.— Dee*     oonunarcial  glycerin 
require  any  lurtber  preparation  lor  nae  aa  a  barometri 

Are  compoaild  baromeieis,  in  which  a  broad  column  0 

fo^dtobeof™y''p™cticali'ilS^Do^™.''    ^^""'" 

(73794. )- Tele  phons.—l    bare    made  a  telephont 


tbi.-<i>eth 


not,  onjld  yuu  teU  what 


al  «1  by  11.    There  an 

Jo.  SO  ainglB  oottoB-eoTered  copper  wire 
ugnet,  aiu  about  lire  layera  aanie  on  arm 
on  kindly  adriie  mo  wliat  lo  do  to  make 
uchluel— R.  Bt^xijc. 
[yMM.l-Sbocklng-  Haohlno.- 1 


Jin. ;  lib.  ol  rather 


rrom  tbe  other  by  wood. 


■  ma^ct  and  armature  are  maunt 

On«  part  of  the  ule  in  insulat 
d.  ejLch  put  earrying  olf  one  wi 


BloTe-plpe  elbowB  befoio  they  are -^ 

with  how  loitrike  oot,  will  oblige,— A>m on »  I 

[73798.  ]  -  Sitwering-  Steam  Tapa .— Will 

of  thia  paper  kindly  inform  n-   "  ' —  -■' 

^  DW.udltao,  how  ^X 
Bumbar  of  them  lo  keep  cleai 
metal  and  bran  they  go  dull 
■tataiiee  will  greatly  oblige.— 


former" 


quantity  uf  it 
l«T    Any  at- 


engtaeed  copper  platt 


[73800.1-QaBdratTizof  Hipplaa.-In  an  article 
by  H.  Bchabert,  tianalatedtn  tbe  '-Irlonial"  of  Jaonary, 
18111,  It  ia  >tated  that  with  thia  curre.  aaauming  it  to  be 

able  wilheiactitode!"    Can  "S.  £  O."  tell  ui  the  nature 

[73S'>1.)— Dynamo,— Uanf  thanka  to  Hr.  Bottone  for 
reply  to  query  73fil0.  T  haeo  jii>t  got  your  hook.  I  am 
making  •!»  ol  spue  lor  eoDtalnuig  win  on  eiuh  P,M 
Hin.  long,  Kb.  inda,  and  lin.  tbiei,  and  thicknen  of 
metal  along  cenln(rfpale4(e<i«  la  Sin.    Height  ol  F.U. 

rromtop of  i»1e>plaoal(i bottom ofF.IC.  i-'^-     '' 

think  tho  abOTa  e^aoe  will  admit  llio  win 
too  many  layera  t  If  dlmaniktu  an  Dot 
obliged  if  yon  will  kfadly  giya  proper  liz 

£73801.]  -  drludlus  Xiftwa  JCmrtra. 


right.  I  will  be 
!a.-W. 

TouU 


^S] 


[isars. !— Separattng-  Lamtnjatlona. — 1 


!p4jate  IJieaa  cardboard  ot  iron  waabera  !— W 
[TSaoi.] -Tampering  Saoail  SprisKa  -I  hm 

□nmbfir  of  amall  apringa  to  temiKT,  but  tn  ilomf  h  i> 
bend  all  ebapes.    How  cau  I  pr«-ent  thi*  trouble !   Mi 

17S90B.]— Adjnatmont  at  Kefractor.-A  r^-i  ■ 


delw 


-Violin 


IhakeynlDVn'^tbc 
can  be  used  for  tru 
can  be  made  ngbt- 


Tbeory-    and    PimotiDC' 

and  tbe  'cello  being  tunt^Ut . 

liolin  and  tli«  key  of  O  on  :^  lu 
ily  keya  in  which  all  tlie  opra  Ocit 

By  aToidinB  Uie  open  Kns(R  ti 
In  the  \B<f  of  F  the  O  Hnw  u- 

It.    Bowia  theprxtper  piuL^tia 


[i3BD&1-Tronve'a  Bleotrlo  Hand  Limi 
ave  one.  which  gives  a  good  lig-ht,  but  only  li-<». 

lender  give  eotne  other  ehemicnl  cbarye  that  will  Ijs  r: 
mger  time,  aay,  four  or  ail  hoon !  It  i.i  DO-  ;b>i 
ve  «cts  ol  carbon  and  line  (5  and  1)  Sn  one  mlL  B 
mdle-powet  ia  Itt-Taouva'a  Liuht. 


I,  but  pmpose  mok 
rnllrouni.    Diamc 


what  thickoen  of  bran  t<> 


Fellows,  , 

Eoatwuod 

Middlctoi 

KFiB 


0  13M  by  F.  W.  N.  Lambert,  Link.  ■>,  T. 
F.  Jay.  White  Knight,  and  J.  H.  Ea.t-.«L 
-Tie  rariation  yon  ^ne  In  iiw  i.  wi-Uu 


W.  MinotnoK.— Yea:  yonr  acore  ia  clear.    1 

.. ,  G1.11TI.— Ton  ate  qnlte  right :  it  wna  an  nrer. 
One  pomt  would  be  deaualed   for  each  foU  Tart 

F.  W.  N.  L»ii»l«T.— See  anawer  abore.     No. 

Tna  8c*on/aiMii!>^j  Problem  Tonmey  1 «  jnrt  eon-1 
rith  the  fullowing  remilt  :-l.  O.  Hmlhtxnp,  Man.'he 
.  O.  Heatbnxe ;  K.  W.  A.  Clark,  E.  Uulrsey.  Wi 
gratulate  both  001  oonwpondenta  on  their  aattna. 

Tna  Brilinh  Chai  Jfng.uine  for  February  la  a 
mmber.  full  ol   eioelleBt  n--"—      " —  -  - 


addition  to  the  usu^  p 
(a[«,  but  are  nooe  the  1 


ratber  late  foe  tadi 


